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A Note to Readers

As president of The Freshwater Trust, I long ago committed to innovat-
ing beyond what was known in order to do what was needed. This led 
us to engage technology and create new methods to accelerate the pace 
and scale of restoration of freshwater ecosystems. Where some saw our 
commitment to experimentation and evolution as bordering on maniacal, 
others encouraged me to share these new tools with a broader audience 
by distilling them into a book. Having never written a book, I turned to 
Andrea Carlos, an accomplished journalist with an abiding interest in 
conservation, and despite having a farm remodeling project under way 
at the time, she agreed to help. A superb collaborator, she is a key reason 
why this project got done. This is how we worked together: After distilling 
the key elements of the book framework, I laid out the original thought 
line of how the economy and the environment must integrate in the face 
of twenty-first-century realities. Thereafter, Andrea and I figured out the 
right stories, research, and expert interviews needed to create the count-
less drafts, which we passed back and forth to hone the manuscript into 
its current state. Although I would not describe the work as easy, we both 
feel that the partnership rendered some great stuff; we hope you will agree.
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Introduction

The seeds of my current work were first planted by my grandfather more 
than 40 years ago. A corn and bean farmer along Blackbird Creek in the 
Missouri River Basin, he used to say that no man has the right to take 
more from the land than what the land itself can withstand. Over decades, 
he learned that if he took care of the land, it would take care of him. In 
a fundamental way, he understood that commerce and environmental 
stewardship were forever entwined, that prosperity requires both a strong 
economy and a healthy environment.

As a young college graduate, I entered a world that sends a quite dif-
ferent message. Not only are the economy and the environment seen as 
completely separate, but they are at war. The message is that you can have 
either a strong economy or a strong environment but not both. This view 
of the world has never sat well with me. And when I see evidence that 
both our economy and our environment are in decline, I’m reminded that 
Grandpa Whitworth had it right.

Yet despite my grandfather’s good intentions, Blackbird Creek has 
since been listed in violation of the Clean Water Act.1 In fact, its entire 
length suffers from agricultural runoff, including the stretch of creek that 
bordered my grandfather’s property. Like most farmers, my grandfather 
intended to do right by the land. Yet he was caught up in an economy that 
didn’t bother to connect the dots. Fertilizer was cheap. Conventional wis-
dom was to farm all the way down to the stream. And an ongoing need to 

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
DOI 10.5822/ 978-1-61091-615-8_1, © 2015 Joe Whitworth.
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pay off bank loans required him to keep increasing the number of bushels 
he produced. Unfortunately, my grandfather’s experience is still the rule, 
not the exception, in today’s world. It’s just the system.

A Finite Sandbox
Like my grandfather, most people do not fully understand or connect 
their actions to the impact they have on the environment. Producing 
cheap food requires lots of fertilizer and pesticides. And because we all 
enjoy cheap food, our nation’s rivers are literally choking from these nu-
trients. Take the Mississippi River, for example. The world’s fourth longest 
river, it has become so saturated with fertilizers from agricultural runoff 
that every year it creates an enormous water ghost covering as many as 
8,000 square miles—the size of New Jersey—where the river drains into 
the Gulf of Mexico. Within that dead zone, there’s not enough oxygen to 
sustain fish or other marine life. In their place are enormous quantities 
of toxic algae, leaving an ugly layer of scum to shadow the depths below.

We’re taking more from the land than it can withstand, and in the long 
term that’s bad for the economy. With the world’s population projected to 
reach 10 billion by 2050, we’ll have more people to feed, clothe, house, 
and employ than in any time in human history. And then we’ll have to do 
it every year thereafter. That means we cannot undercut the resource base 
from which we draw. We have a limited sandbox in which to play. Our 
natural resources are finite. They are the basis of our prosperity; we can’t 
just use them up.

Yet that’s exactly what we’ve been doing. In the last 150 years since 
the Industrial Revolution, we’ve focused almost exclusively on growing 
our economy, extracting whatever we need to do so at the expense of 
the environment. And now we’re at a point where the environment is 
hurting—seriously hurting. Setting aside all romantic reasons for saving 
nature, the fact is, we cannot have a thriving economy without a resilient 
resource base underlying it. It just won’t work. We need basic systems op-
erating properly, and right now, they are deeply compromised as a result 
of humans making a living on Earth.
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We’re in a game of catch-up, and to restore the right balance, we must 
train a laser focus on achieving gains for the environment in the same way 
that we’ve obtained financial gains in the past. Simply put, we have to re-
build the health of the environment on whose services both our economy 
and our very existence depend. In my mind, this is not a war where we 
must halt the evil economy in the name of a beautiful environment as 
foretold by eco-warrior legend. This is an obvious imperative.

Busywork or Actual Results?
Growing up in a small town in downstate Illinois, I was also influenced 
by my dad, a carpenter. I spent my summers as a grade-schooler earning a 
dollar a day running back and forth to the truck getting the right tool for 
the job at hand—a great way to understand the tools and learn the trade. 
The way it worked was pretty simple. People called my dad when they 
had a problem. We would show up on the job site, check out the situa-
tion—the gutter would be broken, the roof would be leaking, the floor 
would have fallen through—and if Dad did his job right, the problem 
would be fixed by the end of the day. But if we walked off that job site 
and the problem wasn’t fixed, we’d have to come back the next day and 
then the day after that until it was. Dad didn’t get paid unless and until 
he fixed the problem.

Being exposed to job site after job site all the way through high school, 
I learned that when there’s a problem, you fix it. Yet when I started work-
ing on water issues, I soon recognized that we weren’t getting the job 
done. Yes, we were raising money every year. Yes, we were staying busy. 
Yes, we were helping. But we weren’t actually fixing the problem.

When you’re a carpenter, the first thing you do is size up a problem. Is 
it a leaky roof or a cracked foundation, and what tools do I need to fix it? 
Sizing up our twenty-first-century water problems, I eventually reached 
the conclusion that the tools we’ve been using aren’t enough to solve the 
challenges we face. It’s like trying to paint an entire house with a 1-inch 
paintbrush when what you really need is a spray gun. In the same way, 
the tools we’re using to protect the environment aren’t getting us where 
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we need to be. Despite the hard work by a lot of uber-smart, totally dedi-
cated, gifted people, the reality is that we’re not achieving the gains we 
need for the environment. In fact, the environment continues to lose 
ground at a rapid pace.

Taking a Quantum Leap Forward
I have written this book for the same reason that I work on water issues: 
I want to take my grandfather’s good intentions about the environment 
and convert them into action while still allowing people like him to earn 
a decent living. And I want to harness my dad’s fix-it work ethic to restore 
our rivers and streams within my lifetime. Unless we change the course 
we are on, we simply won’t get it done.

There’s an incredible array of tools available to us, but we have yet to 
seize them. Instead, we remain stuck in Conservation 1.0—an unaccept-
able rate of innovation for smart folks living in the age of Google. Most of 
the major advances the environmental movement has made date back to 
the 1970s, when the Clean Water Act was passed and issues such as clean 
water and air drew national attention. True, there’s been a tremendous 
amount of advocacy and litigation since then. But the improvements have 
been incremental. Perhaps we’ve moved on to Conservation 1.1 or 1.2, 
when what we really need is a quantum leap forward. The bottom line is 
that the environmental movement hasn’t been innovative, and we need to 
be innovative if we’re to address the complex environmental problems in 
front of us.

To use an example that most environmentalists hate, consider the oil 
and gas industry. Historically, oil was extracted by drilling vertically. Ver-
tically, vertically, vertically—for more than a century. But over time, the 
work the industry could get done diminished. The oil began to dry up, 
and the return on investment began to decline. Rather than throwing up 
their hands, oil and gas executives regrouped and innovated. They looked 
sideways at the issue and came up with a new way of getting at the oil that 
involves drilling horizontally rather than vertically. No matter how you 
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feel about the substance of this example, you cannot argue with the form. 
Horizontal fracking opened up a whole new oil boom.

In the same way, we need to realize that the same old environmental 
playbook is no longer working and find a way to open up new possibili-
ties. We’ve spent the last 45 years using the same old tools and strategies, 
even as the return on our investment has diminished. Yet drilling down 
harder on our problems using these same methods isn’t going to work. 
We’ve got to wake up and realize that we’re not getting at the issue and 
that we have to move sideways, at an angle, or in some other way. In short, 
we need to tackle our environmental problems from a different direction, 
and that requires a brand-new approach.

Whatever our role working on environmental issues, we must all have 
a come-to-Jesus meeting with ourselves and our organizations. We must 
take a hard look at where we’re at, admit where things aren’t working, and 
then revamp our approaches to get the results we want. And we must in-
novate and measure our results to make sure our chosen path is working.

Quantified is about doing exactly that. It’s about changing our approach 
to conservation on a fundamental level. It’s about widening the focus to 
bring about environmental gains alongside the financial ones that have 
been the central emphasis of our global economy. And it’s about moving 
past the current “let’s stop more bad things from happening” mentality 
to achieve lasting, quantifiable improvements for the environment. Al-
though many of the examples in this book come from my field of focus, 
water, the principles of quantified conservation apply to environmental-
ists working on any issue. They also apply to the entire spectrum of players 
concerned about the environment, including government administrators, 
farmers and ranchers, business leaders, philanthropists, social investors, 
and anyone who cares about bringing about a more prosperous future.

We humans can do astounding things when we focus on challeng-
ing problems. Not all the obstacles may be known or the details written 
down, but we have the tools we need to start the journey. What is certain 
is that we cannot afford to stay stuck in an extraction-based past that 
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treats our natural resources as limitless. We must forge ahead and create 
a conservation-based future that balances a prosperous economy with a 
thriving environment. And we can. By reading this book, I hope you will 
walk away with a strong set of organizing principles with which to evalu-
ate our present crisis and build a more resilient future.
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C H A P T E R  1

A New Conservation  
for a New Era

Imagine walking into a job interview at a major manufacturing com-
pany. You’ve already gotten the tour of the administrative offices and are 
surprised by the absence of modern technology, let alone the large stacks 
of papers heaped on employees’ desks. You’ve just completed the inter-
view, answering all of the CEO’s questions. Now it’s your turn to ask 
some questions.

“Of all the widgets you manufacture,” you begin, “which have been the 
most and least profitable?”

“I’m not sure,” the CEO says.
You try to hold back your amazement. “Who are your biggest competi-

tors?” you ask.
“Oh, there’s a handful,” she says, her voice trailing off.
You shift in your seat, trying to hide your discomfort. “What are your 

long-term goals for the company, and what threats could undermine your 
success?”

“We’ve been meaning to develop a business plan. It’s just that we’ve 
been so busy managing our day-to-day affairs.”

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
DOI 10.5822/ 978-1-61091-615-8_2, © 2015 Joe Whitworth.
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In today’s world, it’s hard to picture a business of any kind making 
these mistakes. What twenty-first-century corporation could survive if it 
neglected to define its objectives or analyze its progress? How long would 
it take for a business to tank if it failed to gauge market trends?

Yet this is exactly the way we approach our environmental problems. 
We lack real awareness of the situation; we don’t fully understand the cur-
rent state of our natural areas or what our actions might mean for their 
future. We don’t precisely define our goals for improving the environment 
or use innovation and technology to help us achieve them. Nor do we 
adequately analyze our progress to make sure we’re obtaining quantifiable 
results. It’s like driving without a dashboard. We don’t know how fast 
we’re moving or whether we’ll ever reach our destination.

The consequences of the current approach are devastating. Despite 
well-intended efforts by numerous environmentalists, policymakers, and 
philanthropists, the health of planet Earth continues to deteriorate at a 
startling rate. Sure, the environmental movement has won many notable 
battles. Yet, over time, the significance of these wins has declined to the 
point where we are now rapidly losing the war. Although today’s environ-
mental realities have changed, modern environmentalism keeps plugging 
away with the same outdated toolkit, and it is reaping an ever smaller 
return on its investment.

So how has the situation changed since the dawn of the environmental 
movement? Consider the following:

billion pounds per year.1

to more than 500.2

3

4

5
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-
bled.6

have risen by more than 80 percent.7

If a time machine landed a human being from 1970 on today’s planet, 
this passenger would find himself thrown into an almost unrecognizable 
world. The planet we live on today is dramatically different from that of 
a generation ago, when the modern environmental movement was born. 
To address today’s realities, we need a radically different approach, not just 
an extension of the one we’ve used in the past.

To put it bluntly, we need to wake up and smell the future—because 
it’s already here. We have entered a new environmental era, one with far 
more daunting problems than we faced 50 years ago. Yet we continue to 
muddle along like the manufacturing company described at the begin-
ning of this chapter, doing things the same old way, failing to adapt to the 
new reality before us.

Adapting to the new reality requires implementing bold, innovative 
approaches that are a true match for the severity of the problems we face. 
It also means being adamant about obtaining results. For the environ-
mental movement to continue to be relevant, it needs to remake itself 
into a more agile force that continually reevaluates the current situation 
and then adapts its practices to achieve the highest possible return on its 
conservation efforts.

It’s not just environmentalists who need to change. Governments and 
philanthropists working on these issues need to get serious about de-
manding results. And agriculturalists and businesses need to recognize 
that it’s in their own interest to conserve natural resources on which their 
livelihoods depend. If we’re to survive a future in which 10 billion humans 
call planet Earth home, we must all work to solve our problems, and we 
need to begin now.

The good news is that, with the right focus and tools, we can achieve 
a more resilient environment. Think about all the human and financial 
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capital that has been poured into the economy since the end of World 
War II. The resulting economic growth has been astounding. From 1950 
to 2011, the gross world product—the combined gross national product 
of all countries in the world—has mushroomed from $7 trillion to $77 
trillion.8 These staggering numbers have come about because we’ve made 
financial gain our priority and consequently have spent the past several 
decades perfecting a set of practices that ensure businesses achieve the 
highest results.

Quantified conservation is about applying that same laser focus to 
achieve similar gains for the environment. It’s about leveraging the best 
practices used by today’s successful businesses and social sector organiza-
tions to overhaul the state of our natural resources. And it’s about em-
bracing the same sophisticated set of tools to bring about measurable 
improvements that ensure both a healthy environment and a thriving 
economy for decades to come. Simply put, quantified conservation is a 
twenty-first-century approach to solving the twenty-first-century prob-
lems that confront us. It offers a framework built on the following five 
principles, all of which the business world relies on for its success:

Situational awareness to provide an objective understanding of the 
real-time environmental problems we face

outcomes that define the results we seek
Innovation and technology to achieve our desired outcomes at the 
pace and scale needed for success
Data and analytics to prioritize those environmental projects that have 
the most impact, measure our results, and monitor our progress
Gain, which becomes the threshold question for public, private, and 
philanthropic investment by tying every dollar to measurable net 
benefits achieved for the environment

Although the chapters that follow are about using quantified conserva-
tion to improve the future of water, these same principles can be used to 
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tackle any environmental problem. Whether the goal is saving our for-
ests, restoring the diversity of wildlife, or reversing the effects of climate 
change, quantified conservation can address our environmental problems 
with far greater precision and sophistication. It’s that kind of focus that 
will be needed if we’re going to maintain a healthy environment in our 
twenty-first-century world—one in which we’re bumping up against the 
limits of our natural resources with greater frequency and severity.

Situational Awareness
There’s an old adage that says you never step into the same river twice. 
Yesterday’s water that flowed past the point at which you’re standing has 
long since moved on. In the same way, our world is always changing. The 
pace of change in the twenty-first century is incredibly fast and continues 
to accelerate. To get an accurate pulse of the current situation, we need 
to continually monitor it so we can constantly reevaluate where we stand 
and quickly make the necessary changes.

Companies that don’t do this well end up losing market share or eventu-
ally go bankrupt. Consider the Canadian smartphone maker BlackBerry, 
a company that revolutionized mobile devices. Just a few years ago, Black-
Berries were so popular that users called them “CrackBerries” because of 
their addictiveness. Yet BlackBerry failed to keep pace with market trends. 
Having built its success on keyboard-equipped mobile devices, the com-
pany failed to anticipate the consumer desire for touchscreens. It lacked 
the agility to stay ahead of the competition, and in 2013 it was forced to 
sell because of its declining financial position.

Now consider a company like Apple, which went from near bankruptcy 
to billions within a decade.9 With a focus on out-of-the box concepts 
ranging from the iPod to the iPhone to the iPad, Apple anticipated trends 
in the rapidly changing market and introduced a chain of must-have 
products that mirrored its “think different” motto. The key was consis-
tently adapting itself. Rather than resting on its laurels, Apple continued 
to gauge the market and create new innovations that customers wanted. 
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As Apple’s Steve Jobs put it, “If you do something and it turns out pretty 
good, then you should go do something else wonderful, not dwell on it 
for too long. Just figure out what’s next.”

The unfortunate reality is that modern environmentalism has gone the 
way of the BlackBerry. With its focus on advocacy and litigation, the envi-
ronmental movement initially hit some huge home runs. Yet our streams 
and rivers are now in many ways worse off than when the Clean Water Act 
was passed nearly a half century ago.

Today, more than half of the 3.7 million miles of streams in the United 
States are polluted or damaged. Take the Colorado River, for example. 
This once mighty river system that provides water to 40 million Ameri-
cans has lost so much water that it now rarely reaches the ocean. Likewise, 
the iconic Mississippi River has become so polluted that it’s created a mas-
sive “dead zone” in the Gulf of Mexico that’s literally choking out fish and 
other marine life. Unfortunately, dysfunctional rivers such as the Colo-
rado and the Mississippi are now the rule in America, not the exception. 
Simply put, water is in trouble. And when water is in trouble, everything 
is in trouble, including the economy, the environment, and life itself.

With so many environmental groups and policymakers working to 
protect U.S. rivers, how can our watersheds be headed for crisis? It’s not 
that Conservation 1.0 hasn’t had its successes. After all, it brought about 
the U.S. Clean Water Act, which has virtually eliminated point source 
pollution—or pollution discharged into rivers directly from factory and 
sewage plant pipes. Thanks to these early advocacy efforts, we no longer 
have fires burning on rivers, as on Ohio’s Cuyahoga River. That was a huge 
victory, and today’s rivers are certainly better off for it.

Yet, in the meantime, a new set of problems have emerged. The 
major water pollution problem we now face is nonpoint source pollu-
tion—mainly fertilizers, herbicides, and insecticides from agricultural 
production that seep into the water from multiple points along rivers and 
streams. Add to that skyrocketing population and an advanced economy, 
both of which are putting unprecedented pressure on our limited water 
supplies. And add to that the worsening megadroughts and intense flood-
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ing created by climate change, which are making our water supplies less 
and less predictable.

For The Freshwater Trust, the realization that the return on our conser-
vation effort was diminishing came in 2002, when I completed an analysis 
to better understand our successes and failures. We had begun as a fish 
advocacy organization, and we had made some important wins along the 
way. We had successfully listed several of the first Pacific salmon under the 
Endangered Species Act. We pioneered the first water trust in the nation, 
using the model of the land trust to protect streams and rivers. And we 
had established a reputation as a small but effective conservation group.

Yet increasingly, it felt like we were fighting over commas in fish man-
agement policies. We were no longer moving the needle for wild fish. In 
fact, we were barely holding the line against fish declines.

We saw the imperative to redirect our focus from fish advocacy to river 
restoration because that’s where the metrics showed we could achieve the 
greatest gains for the environment. As it turns out, the decision was spot 
on. As we continue to analyze our progress, it’s clear that we are having 
far more impact by adopting this new focus, with the potential for even 
greater impact in the future.

Situational analysis starts at the organizational level. It’s essential that 
environmentalists, policymakers, and philanthropists—and anyone who 
plays a role in protecting our watersheds—continually step back to as-
sess the current situation and evaluate the return they’re getting on their 
conservation investment.

At the project level, too, we must understand the changing situation 
of specific river systems in order to fully understand what must be done 
to fix them. Soaring population, climate change, changing land use, and 
economic advances are altering our rivers and streams all the time. How 
well and how quickly we react matters. Being situationally aware requires 
continually monitoring the state of our streams and rivers to obtain an 
objective understanding of the present reality. Situational awareness at 
both the organizational and project levels is a critical first step if we are to 
address the magnitude of the freshwater issues we face.
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Outcomes
Once we understand the state of our watersheds, we can then establish 
concrete goals. Given the current rate of deterioration, we cannot tinker 
our way to success. The outcomes must be clear and ambitious—and at 
first blush, they should sound unreasonable. As escalating population puts 
increased demand on our rivers and climate change creates unpredictable 
water supplies, incremental improvements won’t be enough.

In setting outcomes, we can learn a lot from Google’s Larry Page, who 
believes that incremental improvements of 10 percent don’t do much be-
yond furthering the status quo. Instead, what Page expects of his em-
ployees is that they create products and services that are 10 times better 
than the competition. As he told Wired magazine, “Thousand-percent 
improvement requires rethinking problems entirely, exploring the edges 
of what’s technically possible, and having a lot more fun in the process.”10

In the same way, we need to set our sights high. We need to establish 
bold outcomes that demand thousand-percent improvements over the 
status quo. In short, we need to live by the gospel of 10x. This may seem 
like a tall order for the environment, but it’s standard practice among the 
world’s most successful companies.

Take Amazon, for example. In 2004, the company set a goal for its se-
ries of Kindle e-book readers to make available “every book, ever printed, 
in any language, all available in less than 60 seconds.”11 Setting a clear and 
ambitious outcome enabled Amazon to establish a well-defined focus, and, 
not surprisingly, the results have followed. Today there are more than 1 
million books, magazines, newspapers, and blogs available on the Kindle 
under 60 seconds. Kindle sales continue to surge and are expected to reach 
a whopping $5.5 billion by 2015.12

So what outcome has traditional environmentalism set for itself? For the 
most part, it’s been to stop things from getting worse. The vast majority of 
money and effort isn’t being applied to undoing the harm already created 
or making positive gains happen but to stop further environmental dam-
age from happening. Imagine Amazon or any other business establishing 
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for itself a goal this timid. No improvement, no innovation—just holding 
the line. It wouldn’t take long before a company would be trounced by 
its competitors.

As can be seen from all the black lines in figure 1.1, damaged riv-
ers abound in the United States. With more than half the miles of our 
streams and rivers already in trouble, simply holding the line amounts 
to a weak outcome. To make real gains for the environment, we need to 
change those black lines to a healthy blue. We need to take rivers that 
have already been damaged and restore them to their natural state so that 
we have enough clean freshwater for both a sustainable economy and a 
sustainable environment.

On a large scale, the bold outcome would be to turn all black lines to 
blue within a decade. To do that, a prerequisite would be to understand 
by watershed the specific quantity and quality of water needed to sustain a 
healthy ecological system while meeting the needs of agriculture, industry, 

Figure 1.1. Areas across the United States with impaired rivers and streams. 
(Credit: The Freshwater Trust, using data from U.S. Environmental Protection 
Agency, 303(d) Listed Impaired Waters. NHDPlus Indexed Dataset with Program 
Attributes, August 4, 2014.)
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and urban users. All this information and more should be available in real 
time. Yet we’re nowhere near that. In fact, it took dozens of government 
agencies the better part of a decade to compile this map—unacceptable in 
a world where we can get almost any book ever written, in any language, 
in our hands in less than 60 seconds. As businesses such as Amazon real-
ize, outcomes can be powerful because they provide a focus and set the 
design parameters.

Innovation
Equipped with bold outcomes, we can turn our attention and our talent 
to achieving them in the most effective way—which isn’t always the tradi-
tionally accepted way. It’s not enough to simply work harder. We must work 
smarter, and innovation can help us do that by offering ways to get things 
done more effectively. Innovation can take many forms. It can be a new 
method or way of doing things, a new technology or tool, or a new form  
of interaction. It can also be a previous advance adapted to fit a new need.

In the business world, innovation is a relentless imperative. Businesses 
understand that they must continually innovate to hold onto their com-
petitive advantage. As Jack Welch, the former CEO of General Electric, 
once said, “I take no comfort in where we are today.” Business leaders 
understand that they must continue to innovate in order to survive.

Rated by Fast Company magazine as one of the world’s most innovative 
businesses, Amazon is always searching for ways to boost its efficiency. 
The company realized it could double its storage space by stocking its 
warehouses in a dramatically different way.13 Rather than grouping the 
same items together, Amazon now uses the “chaotic storage” system in 
which items are barcoded, tracked in a database, and shelved wherever 
there’s empty shelf space.14 The new method is far more effective, yet it 
was far from intuitive. It was achieved only by proactively rethinking the 
company’s day-to-day operations.

Amazon also plans to operate more efficiently by adapting existing 
technology. To provide same-day delivery service to its customers, the 
company is researching the use of drones to deliver its products. The flying 
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machines, which Amazon calls “octocopters,” can carry packages within a 
10-mile radius of each Amazon warehouse, making deliveries within just 
30 minutes from the time they were ordered.15 Although Amazon’s inno-
vations may seem futuristic and perhaps even bizarre, they illustrate the 
out-of-the-box thinking, focused on the end result, that’s needed to help 
us solve some of the toughest problems facing the environment.

As with Amazon’s octocopters, innovation often comes from adapting 
existing technology to fit a new need. In other cases, innovation can be 
something that seems altogether impossible. For example, when President 
Kennedy set the goal of “landing a man on the moon and returning him 
safely to the earth” by the end of the decade, he didn’t know exactly how 
we’d get there. He was simply driven by the fact that the Soviets had a 
head start on the space program, and he wanted the United States to get 
there first. By setting an ambitious outcome, Kennedy created a clear fo-
cus for the country, and the technology that made it all possible followed 
as a result.

In the same way, innovation will naturally follow as environmentalists, 
governments, philanthropists, businesses, and others who influence our 
natural resources set stronger environmental outcomes. The opportuni-
ties for innovation are boundless. From water-saving irrigation technolo-
gies to no-waste design certifications such as “cradle to cradle,” we are 
already starting to see innovations that conserve our natural resources. As 
we bump up ever harder against the limits of freshwater, innovation will 
play an increasingly vital part of the solution.

Data and Analytics
Despite their importance, situational awareness, outcomes, and innova-
tions aren’t by themselves enough. Success requires data and analysis. To-
day, there’s an incredible amount of data floating around the web and 
other digital media. In fact, every day we create 2.5 quintillion new bytes 
of data.16 That’s so much data that if each of those bytes were pennies, 
we’d have enough pennies to completely cover the surface of the earth five 
times over every single day.17
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Although the tools are there, we have just started to scratch the surface 
for how data and analysis can be used to improve our watersheds. The use 
of data and analytics in the environmental world is like the invention of 
the chronometer for calculating longitude on a ship. The chronometer 
was developed in the early eighteenth century, for the first time making it 
possible for navigators to calculate the exact position of their ships by ac-
curately measuring time and distance. Yet despite their ability to prevent 
ships from becoming lost at sea, these instruments weren’t put into wide-
spread use for another 40 years because of politics and an unwillingness to 
change.18 That’s 4 more decades of losing lives at sea when the technology 
already existed to prevent such tragedies!

In the same way, we have the tools needed to steer our watersheds back 
to health. We just need to put them to use. Addressing the sheer scale of 
freshwater issues we face demands that we move toward a quantifiable, 
data-driven existence.

In the business world, data and analysis have been steering the ship for 
decades. According to one survey, 73 percent of companies leverage data 
to increase revenue, and 84 percent of executives use data to help them 
make better business decisions.19 On a large scale, the financial world em-
braces economic indicators to measure the health of the overall economy. 
On a smaller scale, businesses use data and analysis to identify new oppor-
tunities, prioritize their efforts, refine their methods, and measure their 
progress toward their goals.

In the same way, data and analysis can be made to work for the envi-
ronment. One organization that’s harnessing data and analysis to better 
manage water is the Sonoma County Water Agency. Located in the heart 
of northern California’s wine country, the public agency needed a way to 
conserve water as population growth and increased drought were straining 
its resources. To do that, it teamed up with IBM to develop a sophisti-
cated water management system based on near real-time information. The 
system includes dashboards and maps that help Sonoma County quickly 
identify potentially defective water pipes so that it can repair them before 
problems occur.20 The system also provides the agency with up-to-date 
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information about water usage and quality, weather and climate, and en-
vironmental considerations so that it can allocate water more effectively. 
Using data and analysis to inform its decisions, Sonoma County is reduc-
ing water usage at a time when California’s water supplies are dwindling.21

On a macro level, too, we need to make much better use of data and 
analysis. Just as we rely on economic indicators such as the gross domes-
tic product (GDP) and the consumer price index (CPI) to measure the 
health of the economy, we need a set of indicators to assess the health 
of the environment. Some environmental health indicators already exist. 
For example, Yale University and Columbia University issue an annual 
environmental health index (EHI) that ranks how countries perform in 
two areas: protection of human health from environmental harm and pro-
tection of ecosystems.22 In addition, the Organisation for Economic Co-
operation and Development (OECD) teams up with other international 
organizations to publish environmental indicators in areas such as water 
consumption, fisheries, and carbon dioxide emissions.23 Just imagine if 
indicators like these were taken as seriously as the Dow Industrial Average!

Indicators are also needed at a more granular level. Just as businesses 
use budgets and accounting to track their spending, indicators can help 
us define the limits to a healthy river system. What is the total maximum 
daily load (TMDL) of nutrients that a particular river system can absorb 
and still be fishable, swimmable, and drinkable? What’s the total amount 
of water needed for a thriving river basin? What is the total allowable 
catch (TAC) that preserves a healthy fish population for tomorrow?

Using data and analysis, we can now measure these limits, representing 
a revolutionary shift in how we manage natural resources. For the first 
time in human history, we can understand the environmental boundar-
ies within which we can safely operate. We have a set budget that tells us 
how much we can use and the accounting tools we need to remain within 
budget. Understanding how much a river can handle, we can make the 
informed tradeoffs needed for both a functioning economy and a func-
tioning environment.

As we go about improving rivers, we can also use data and analysis to 
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inform our restoration work. In the past, we’ve measured our restoration 
efforts by the physical tasks that were performed—the number of trees 
that were planted, for example, or the acres of wetlands preserved. In re-
cent years, however, scientists have begun to quantify the benefits nature 
provides as “ecosystem services.” For example, an acre of native shrubs can 
absorb X tons of excess nitrogen rather than send it into the stream. A tree 
can sequester Y amount of carbon. And an acre of wetland can cool water 
by Z amount of heat. Measuring ecosystem services radically improves 
restoration efforts by showing us exactly what must be done to achieve the 
outcomes we’ve established.

Likewise, data and analysis can help us pinpoint where exactly to focus 
our efforts. For example, The Freshwater Trust prioritizes its tree planting 
restoration projects using Basin Scout, a tool that examines vegetation, 
water temperatures, fish populations, and other factors along a river, to 
identify which specific areas have the most to gain from shade. By using 
the Basin Scout, we’ve been able to focus our efforts on the most important  
restoration projects, helping us achieve the greatest results at the least cost.

Finally, data and analysis can also be used to monitor the success of 
our river restoration projects after their completion. With sophisticated 
tools, we can gauge whether our efforts are achieving the desired impact 
over time. Are the trees growing as planned and providing the watershed 
cooling benefits as modeled? How must we adjust planting designs to 
maximize the environmental benefit while optimizing costs? Analytics 
can take the guesswork out by absorbing and synthesizing astounding 
amounts of information. For example, The Freshwater Trust developed a 
software application that enables workers to enter data right from the field 
as they go about monitoring projects. The data are entered via an iPad and 
then transferred to a database at our headquarters, where the numbers are 
crunched. With this monitoring app, analyses that used to take days now 
take minutes, allowing us to quickly make adjustments to river restoration 
projects based on near real-time information.

Interestingly, data and analysis tell us whether we are making the 
needed environmental gains and feed back into situational awareness. In 
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fact, the five principles of quantified conservation form a continuous loop 
(figure 1.2). With consistent information about the state of our water-
sheds, we have real-time information about the situation we face, which 
allows us to update our outcomes and embrace new innovations to tackle 
the latest realities.

Gain
Traditional investment principles must expand into environmental effort. 
To make up for lost ground, we need massive amounts of restoration. And 
the immutable truth is that restoration takes cash. We’ve got to pay for 

Figure 1.2. Quantified conservation is a continuous process. (Credit: The 
Freshwater Trust.)
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these projects with both public and private dollars. Quantified conserva-
tion allows us to stretch existing dollars by tying them to measurable gains 
achieved for the environment. It also paves the way for market mechanics 
to channel additional funding into restoration while using proper design 
to balance the needs of the environment with those of the economy. By 
attaching every dollar spent to measurable benefits for ecosystems, we en-
able the transformation of environmental spending.

Public and Private Spending
It’s hard to imagine any successful twenty-first-century business spending 
money on a program without measuring its results. Yet when it comes 
to environmental funding, that’s exactly what we’re doing. Each year, we 
spend billions of public and private dollars on freshwater ecosystems in 
the United States without truly knowing what we’re getting. Often, we 
don’t have a solid understanding of the situation we’re trying to fix, we 
don’t define our outcomes or use technology to help us reach them, and 
we don’t use data and analysis to measure our success.

At the federal level, for example, the U.S. Department of Agriculture 
budgets roughly $6 billion a year for programs that enhance water re-
sources while encouraging the conservation and restoration of private 
land and national forests.24 Other habitat restoration programs totaling 
hundreds of millions of dollars are funded by a hodgepodge of federal 
agencies, including the U.S. Environmental Protection Agency, U.S. De-
partment of Commerce, U.S. Department of the Interior, U.S. Depart-
ment of Health and Human Services, U.S. Department of Defense, and 
U.S. Department of Transportation. These dollars come in addition to 
millions of dollars in private grants made to nonprofits to protect our wa-
tersheds. Just think if all that money were spent on measurable improve-
ments to the environment. Our rivers and streams would be in much 
better shape than they are today.

Instead, what usually takes place is a very subjective process. Whether 
seeking a grant from a government agency or a private philanthropist, 
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environmental groups typically submit a grant proposal that includes a 
description and cost of the project and an explanation for why it’s needed. 
The grant maker evaluates the proposal alongside many others, comparing 
the cost and merits of the project based on description alone. Without 
quantified conservation, grant makers have no way of knowing whether 
they’ve chosen the best project. Nor do they know whether the project 
achieved its intended result. They’re simply informed when the project is 
completed, sometimes along with a report describing the great work of 
the organization.

Quantified conservation has the ability to revolutionize philanthropy 
and public investment by allowing funders to be far smarter with their in-
vestments. No longer will grant makers fund conservation. Instead, they’ll 
purchase quantified outcomes. Rather than paying for the planting of 
5,000 trees, for example, grant makers will be able to buy a 10-million- 
kilocalorie reduction in watershed cooling shade—and they’ll make this 
purchase only after the work has been completed and verified by a third-
party auditor. What’s more, they’ll be able to monitor the effect of the 
trees on watersheds over time. With a quantified way to measure the ben-
efits of restoration projects, grant makers will have an objective way to 
measure the success of their investments.

In addition, quantified conservation will help funders prioritize their 
investments. For example, if a grant maker receives two proposals, both 
of which involve planting 5,000 trees at the same price on the same river, 
it would appear that these were equally valid projects. Yet with quantified 
conservation, grant makers will be able to compare the two projects on a 
far more granular level, taking into consideration factors such as the slope 
of the bank, the angle of the sun throughout the year, and the length of 
the river channel that will be covered by shade—in order to get the great-
est amount of environmental benefit for their dollar. Using the right tools, 
we can measure the specific benefits of both projects over time. Perhaps 
one project lowers heat from the sun by 10 million kilocalories per day, 
compared with 5 million kilocalories for the other project. In addition, 
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using digital maps to chart water temperature and fish habitat along the 
river, we can conclude that the 10-million-kilocalorie reduction project 
would add shade at a location where it’s needed more.

Quantified conservation provides a powerful new way for investors to 
target their limited funds to the projects with the most impact. By quanti-
fying the environmental improvements of every public and philanthropic 
dollar, we will be able to accomplish far more for our rivers using the same 
amount of money.

Environmental Markets
In addition to making existing conservation dollars stretch further, quan-
tified conservation can attract additional money into river restoration by 
providing the tools needed to design successful environmental markets. In 
simple terms, a market means trading. And in the case of environmental 
markets, a negative environmental impact is traded for an environmental 
improvement. By properly quantifying environmental impacts and im-
provements and turning them into measurable units, quantified conserva-
tion paves the way for informed trading to take place.

Environmental markets aren’t new. In fact, they’ve existed for decades. 
From markets that reduce acid rain to those that protect wetlands, envi-
ronmental markets can serve as an effective conservation tool that balances 
the needs of the environment with that of the economy. Yet to be successful, 
these markets need to be designed in a way that brings about measurable, 
lasting gains for the environment rather than transactions that simply 
monetize nature and turn a buck. With better quantification tools now 
available, environmental markets are poised to do just that.

In the long run, environmental markets will bring additional money 
into river restoration by turning conservation into a sound investment 
opportunity. Measurable units of environmental gain will be traded for 
profit, and the need to restore rivers will spur a whole new class of non-
profits that perform on-the-ground work with money left over for addi-
tional projects that benefit the environment.

In the short run, environmental markets will encourage industries 
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regulated by the U.S. Clean Water Act to meet their environmental ob-
ligations using natural infrastructure rather than built architecture. His-
torically, industrial permit holders have cooled their clean water before 
returning it to the river by purchasing cement cooling towers, refrigerated 
chillers, and other costly solutions that comply with the rules but do little 
to improve the environment. By buying units of environmental improve-
ment that result from efforts such as planting trees and restoring wetlands, 
they can instead channel this money into projects that actually restore 
rivers while saving money.

In addition to water temperature, water trading programs can be de-
signed to reduce other pollutants, such as the amount of phosphorus, 
nitrogen, or sediments that seep into watersheds from agricultural pro-
duction. They can also be developed to manage limited water supplies in 
a way that encourages conservation and channels water toward its most 
important uses while ensuring that enough water remains in-stream to 
support fish and other river habitat.

The time is ripe for investments that create gains for the environment, 
and not just the stock market. If we can steer public funding, philan-
thropic dollars, and environmental market investments toward efforts 
that have the greatest measurable impact, we can make transformational 
gains for our natural ecosystems in a way that traditional methods no 
longer can.

Every Generation Needs a Revolution
Thomas Jefferson once said, “Every generation needs a new revolution.” 
Quantified conservation offers a revolutionary approach to managing our 
water and all of our natural areas—one that’s sorely needed if we are to 
maintain sufficient resources to meet our current and future needs. With 
situational awareness, we can obtain an accurate picture of today’s ecosys-
tem realities and from there set outcomes that move the needle in favor of 
the environment. Through innovation, we can pursue the results we need 
to hit our needed outcomes. With data and analytics, we can precisely 
inform our environmental work, better prioritize our efforts, and measure  
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our progress toward our goals. And by committing to gain, we can spur 
the investment needed to achieve our outcomes at a pace and scale needed 
for success. By harnessing the everyday methods used by today’s most suc-
cessful companies to obtain measurable gains for the environment, quan-
tified conservation can meet the needs of the economy while improving 
the resilience of our planet for decades to come.

By adopting the principles of quantified conservation, all the key play-
ers who influence the environment—including governments, environ-
mentalists, agricultural interests, businesses, and investors—can bring 
about a future that is both economically and environmentally prosperous. 
Yet to do that, we need to shift our thinking, our actions, our capitalism, 
and our environmental effort to an altogether new mode. As we will see 
in the next chapter, the first step is ending our open-ended accounting 
system—and that requires us, once and for all, to face up to the reality that 
freshwater and all of the planet’s ecosystem services are indeed limited.
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C H A P T E R  2

Leading in a World of  
Permanent Scarcity

Klamath River Basin is ground zero when it comes to the battle over 
water rights in the United States. Flowing more than 250 miles southwest 
across Oregon into northern California, the Klamath once supported the 
third largest salmon run in the nation.1 Yet the construction of several 
dams has weakened water flows as water is diverted for irrigation purposes. 
As drought and overuse have further shrunk available water, farmers and 
ranchers for more than a decade have squared off against commercial fish-
ers and Native American tribes for the limited supplies needed to support 
their livelihood. The battle has been brutal on all parties and at times has 
bordered on violence.

In the meantime, both the river and the local economy have suffered. 
Water shutoffs have threatened the cattle industry while leaving farmland 
fallow. River flows have been so low they’ve caused massive fish die-offs. 
Recurring toxic algae blooms have fouled reservoirs, and salmon popula-
tion declines have closed 700 miles of coastline to fishing. At one point, 
former vice president Dick Cheney ordered the Interior Department to 
provide water to farmers regardless of river conditions, causing tens of 

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
DOI 10.5822/ 978-1-61091-615-8_ , © 2015 Joe Whitworth.3
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thousands of salmon to wash up on the Klamath River’s shores. It was 
the largest salmon die-off in the entire history of the Pacific Northwest.2

On the other side of the United States, another crisis has been brewing, 
this one affecting the Chesapeake Bay, the largest estuary in the nation 
and the third largest in the world.3 The Chesapeake, which covers 64,000 
square miles and touches six states (Maryland, Virginia, Delaware, West 
Virginia, Pennsylvania, and New York) and the District of Columbia, was 
once one of the most beautiful and productive estuaries on Earth. It was 
home to more than 3,600 species of animal and plant life and provided 
important resources to the local economy, especially crabs, oysters, and 
rockfish.4 Yet today it is one of the top waterways on the U.S. Environ-
mental Protection Agency’s “dirty water” list.5

Over time, the activities of 17 million people have overwhelmed the 
bay. The Chesapeake has been stripped of forested buffers and wetlands, 
allowing the growing quantity of chemicals and other pollutants to seep 
unfettered into the bay. The largest source of water pollution has been ni-
trogen from agricultural runoff, specifically chemical fertilizers, livestock 
manure, and sewage sludge on fields as well as from animal waste that 
spills off of pastures and feedlots.

The result has been a growing number of dead zones, or areas of little 
or no oxygen where fish, crabs, oysters, and other marine animals suffo-
cate. Today, fish and shellfish populations are a fraction of what they once 
were.6 The decline has taken a toll on the $3.3 billion local commercial 
fish industry, which supplies 34,000 jobs to the local economy.7 The eco-
logical disaster has also hampered recreational fishing, which contributes 
more than $1.6 billion to the region’s livelihood.

Victims of Our Outdated Water Laws
The Klamath River Basin and the Chesapeake Bay, at opposite ends of 
the United States, are representative of the types of water shocks that are 
erupting all across the country. Such crises aren’t just isolated instances. 
Long in the making, they are popping up in nearly every region of the 
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country, with devastating consequences for both our economy and our 
environment. These ecological disasters are not natural functions gone 
awry but rather the manifestation of ineffective U.S. water management 
policies, some of which have been in place for centuries.

The Klamath River Basin is governed largely by the “prior appropriation 
doctrine,” a 150-year-old policy that took root when European Americans 
first settled the West and the land was sparsely populated. Miners search-
ing for gold treated squabbles over water as they would disputes over 
minerals: “First in time, first in right,” meaning that the first miner to use 
the water had a right to continue using it, to the exclusion of others. At its 
core, it was a practical way to define who got there first and “captured” the 
resource for their own use. In new territories, where municipal clerks were 
often days away and no databases were handy to search land ownership, 
a sign could be tacked up to a tree notifying others that this stream was 
already under claim—and often the late arrivals would simply move on.

Similarly, water pollution in the Chesapeake Bay is partly the conse-
quence of our outdated 1972 U.S. Clean Water Act. Although the Clean 
Water Act protects rivers and streams from point source pollution, or 
industrial pollution from pipes, it does little to regulate nonpoint source 
pollution, or pollution from diffuse sources, such as agricultural runoff, 
which in the 1970s was a fraction of the problem that it is today. Today, 
the use of agricultural pesticides and fertilizers has skyrocketed, and non-
point source pollution from agricultural runoff has emerged as the num-
ber one water quality problem facing U.S. watersheds. Yet despite several 
updates, the Clean Water Act has never been able to address this problem.

Like the Klamath River Basin and the Chesapeake Bay, watersheds 
across the United States are increasingly the victims of outdated and frag-
mented water laws that have failed to keep pace with twenty-first-century 
realities. Many of our laws were developed at a time when freshwater was 
just another factor in our pursuit of prosperity. And they were instituted 
before industrial agriculture, fertilizers, and pesticides came into wide-
spread use.



 30 Q UA N T I F I E D

Open-Ended Accounting on a Finite Planet
In 1968, astronauts on the first human mission to the moon captured 
a photo of a tiny Earth enveloped by vast space (figure 2.1). Declared 
“the most influential environmental photograph ever taken,” the photo of 
Earth captured the imagination of people around the world, giving them 
a new perspective on the fragility of our planet. It was perhaps the best vi-
sual argument that Earth is indeed finite and its natural resources limited.

If we were ignorant of these facts before the picture, we’ve largely dis-
regarded them over the last half century since the photo was taken. Popu-
lation has almost doubled since 1970, and with it the amount of Earth 

Figure 2.1. The Apollo 8 spacecraft captures the Earth rising above the lunar 
horizon. The first photos taken of Earth from space present a visual argument 
that we live in a closed-loop biosphere with finite natural resources. (Credit: 
NASA.)
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per person has shrunk significantly. From information derived from the 
United Nations Human Development Index and Ecological Footprint, 
Malcolm Preston, global head of PricewaterhouseCoopers’s sustainability 
practice, incisively makes sense of what’s happening on our planet (figure 
2.2).

The graph shows that not a single nation is above what is effectively the 
United Nations poverty line and living within the sustainable limits of the 
earth. The country’s either poor and below the earth’s carrying capacity 
or wealthy and living beyond what the earth can handle. When you look 
at the graph, you think to yourself, “We’re screwed.” And if all we do is 
more of the same, we certainly are screwed. But Preston sees more. He 
sees the greatest economic opportunity in the history of humankind—as 
long as we properly account for inputs, outputs, and leftovers. He is an 
accountant type who has spent a lifetime doing deals, after all.

But Preston is right: Every challenge is an opportunity. And govern-
ments at all levels across the United States could be leading the way—if 
they only acknowledged that the earth has a budget and that we must 

Figure 2.2. Countries outside the lower right hand box are unsustainable, either 
environmentally or economically. (Credit: The Freshwater Trust, using data adapted 
from U.N. Human Development Index and Ecological Footprint, 2006, as published 
in “The Ecological Wealth of Nations. Earth’s Biocapacity as a New Framework for 
International Cooperation,” Global Footprint Network, April 2010, figure 7, p. 13.) 
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live within it. One of the reasons no nation is where it should be is that 
policymakers around the world continue to govern based on the false 
assumption that economic growth can continue at the expense of the 
environment and do so ad infinitum. As Richard Heinberg put it in his 
excellent book The End of Growth, this endless pursuit of growth that ig-
nores environmental limits amounts to “a flight from reality.”8

Yet the tunnel vision continues, and the myriad environmental laws 
that we have on the books reflect this outdated thinking. In some cases, 
our water laws suggest a lack of planning. In other cases, they reveal a 
hodgepodge of policies fashioned over multiple eras. In almost every case, 
they trail far behind today’s realities by failing to demand a full accounting 
of our actions on a finite planet.

Piling Up a Heritage of Conflict
Geologist and explorer John Wesley Powell is considered one of America’s 
earliest climate scientists. In the late 1800s, when he was sent to survey 
the West for the federal government, he observed that areas west of the 
100th meridian—a north–south demarcation running from the Dakotas 
to Texas—are simply far more arid than the East. Convinced that the lack 
of rain would be an ongoing problem in America’s westward expansion, 
Powell proposed that political boundaries be organized around watersheds 
and managed as commonwealths (figure 2.3). By forming communities 
around rivers, he reasoned, the early settlers would see firsthand how little 
water existed and therefore work to conserve it. What’s more, communi-
ties would be joined by the common goal of managing a scarce resource 
that would be shared by all.

Yet the U.S. Congress saw Powell’s plan to end the free-for-all distribu-
tion of land as too much surveying, planning, and regulation.9 America 
was in a hurry at the time, and many leaders thought it would interfere 
with the rapid development of the West. In the end, congressional leaders 
gave in to rail companies and other business interests that were banking 
on large-scale settlement and agricultural development. As one supporter 
of rapid development put it at the time, “The rain follows the plough.”10 



Figure 2.3. Had the U.S. Congress adopted John Wesley Powell’s recommenda- 
tions, the West would have been set up to better manage its water supplies. 
(Credit: John Wesley Powell’s 1890 map of the “Arid Region of the United States: 
Showing Drainage Districts,” published in the U.S. Geological Survey’s 11th Annual 
Report, 1890–91.)
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Knowing that simply plowing the desert floor would not coax rain, it’s 
easy to see why Powell, a man of scientific bent, was frustrated by this 
wishful thinking. As he presciently warned at an irrigation conference in 
1883, “Gentlemen, you are piling up a heritage of conflict and litigation 
over water rights, for there is not sufficient water to supply the land.”11

Putting the Incentives in the Wrong Place
As we now know, states west of the 100th meridian were carved up ac-
cording to straight lines on a grid rather than following the natural con-
tours of the land. This largely divorced the water from the land across the 
region and ensured a disintegrated management of the resource. More-
over, Powell was right in his prediction that water would become a huge 
source of conflict between western states. Consider the conflicts that have 
erupted between western states surrounding Lake Powell (named after 
John Wesley Powell, ironically), whose water levels have dropped to re-
cord lows. Sadly, water in the West wasn’t allocated in the planned manner 
that Powell had envisioned but rather as a free-for-all in which the first to 
claim it got it, regardless of whether they lived next to the river. The only 
restriction to the prior appropriation doctrine was that water rights hold-
ers put the water to “beneficial use,” which was broadly defined as having 
some economic, industrial, or household benefit.

East of the 100th meridian, where water was more plentiful, water use 
followed a different path. Here, most states adopted the riparian doctrine, 
which was modeled on English common law and prohibited altering the 
course of water except for basic consumptive uses. The riparian doctrine 
took a more communal approach to water allocation, holding that every 
riparian landowner has the right to have water flow past their land undi-
minished in quantity or quality.

In both the eastern and western United States, most states still follow 
some version of the prior appropriation doctrine or riparian doctrine. 
And in most states, these laws are sorely outdated and unevenly applied. 
Although water users in riparian doctrine states are now required to ob-
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tain state water permits, doing so typically isn’t difficult, even in areas 
where water levels are decreasing or unknown. What’s more, most states 
are exempt from regulation water uses under a certain threshold, typi-
cally 100,000 gallons per day.12 In the meantime, water rights holders in 
the western United States are effectively encouraged to waste water, since 
failing to use all of one’s water can mean forfeiting the water right. Even 
worse, the total amount of water that’s been granted on paper in the form 
of water rights far exceeds the amount of water that actually exists in our 
watersheds. In other words, on paper we’re water rich, but in stream we’re 
often water poor. It’s akin to believing that you have money in the bank 
simply because you have checks left in your checkbook.

Although many states have made small modifications to the prior ap-
propriation and riparian doctrines, most fail to require a quantified ap-
proach. For example, most states don’t mandate that we monitor how 
much total water we have to work with. Nor do they require us to measure 
how exactly that water is being used. A century and a half after these water 
doctrines were put into place, we still don’t monitor or measure, and as a 
result, we continue to operate in the dark.

Our Groundwater Free-for-All
Our laws governing surface water encourage users to waste water, but 
groundwater essentially isn’t regulated at all. As with surface water laws, 
most states’ groundwater laws evolved at a time when unrestricted pump-
ing was widely viewed as acceptable and when little was known about the 
science of groundwater. Frazier v. Brown, an 1861 Ohio Supreme Court 
decision that rejected any legal constraints on groundwater pumping, il-
lustrates our historical misunderstanding about groundwater. The case 
concluded that the existence, origin, movement, and course of ground-
water are “so secret, occult, and concealed” that attempting to create any 
rules regulating it would be hopelessly uncertain.

Without interference from the courts, landowners pumped without 
restraint from nearby well users or public regulators. In 1900, nearly every  
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state followed the “rule of capture,” which was basically a free-for-all in 
which landowners could use as much groundwater as they liked, even 
monopolizing it, without liability.

Since then, science has advanced considerably, yet little has changed 
with respect to groundwater legislation. Today, groundwater hydrology is 
no longer the mystery it once was, and we can accurately predict ground-
water recharge rates. Although some regulations have since been added, 
most states across the United States still allow unlimited access to ground-
water.13 And even the states that restrict groundwater pumping exempt 
domestic wells from regulation. In addition, actual well water consump-
tion in most places isn’t monitored or reported, so there’s nothing in place 
to help governments quantify how much well water individual well own-
ers are using.

With such weak policies in place, the result is that groundwater tables 
have been rapidly declining. Groundwater depletions in the United States 
doubled from 1950 to 1975 and have continued to escalate well into the 
current century.14 If the current pattern continues, some parts of the coun-
try, such as the U.S. High Plains and California’s Central Valley, won’t be 
able to support irrigated agriculture within the next few decades.15

With one quarter of the nation16 and 42 percent of farmers and ranch-
ers17 dependent on groundwater for their water supplies, the long-term 
results could be devastating. As Dave Owen, a University of Maine law 
professor, put it, “We generally give groundwater very little thought. Be-
cause it is concealed from view, most people have only vague, and often 
inaccurate, conceptions of what groundwater is, where it comes from, and 
how it moves. But obscurity does not mean unimportance. Groundwater 
plays a central role in our daily lives.”18

A Tangled Pile of Water Quality Laws
Not only does the quantity of water play a central role in our daily lives, 
but so does the quality. Yet here also the lumbering pace of government 
has failed to keep up with our twenty-first-century realities. Remember 
the game pick-up sticks? A bunch of wooden sticks are dropped on the 
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table, falling into a tangled pile. Each player then takes a turn picking up 
a single stick, trying not to move any of the others. In a sense, our water 
quality laws are like a tangled pile of pick-up sticks. They’re piled up in 
random disarray. And it’s nearly impossible to deal with one law without 
trying to contort your way around all the others.

At the federal level, water quality is touched upon, either directly or 
indirectly, by several landmark pieces of legislation. For example, the 
Clean Water Act regulates the discharge of pollutants into U.S. waters. 
The Endangered Species Act protects threatened and endangered species 
and the ecosystems on which they depend. And the Safe Drinking Water 
Act ensures the quality of America’s drinking water. Although these are 
all good laws, good laws without proper integration add up to little more 
than uncoordinated chaos.

A case in point is the hodgepodge of federal agencies that share admin-
istration of water issues. For example, the U.S. Environmental Protection 
Agency has the primary authority over point source pollution. The U.S. 
Army Corps of Engineers is in charge of regulating wetlands and issu-
ing permits for building dams. The U.S. Bureau of Reclamation manages 
large-scale irrigation systems in the American West. The U.S. Fish and 
Wildlife Service oversees the protection of endangered aquatic species, as 
does the National Marine Fisheries Service, at least for species that spend 
some time in the ocean. The U.S. Food and Drug Administration oversees 
drinking water safety standards. The U.S. Geological Survey collects data 
about the health of our watersheds. The U.S. Department of the Interior 
acts as a trustee for federal and tribal water rights. And these are just a few 
examples.

If that weren’t complicated enough, federal funding for water is split 
across thirty agencies and programs, whose budgets vary widely along with 
changing administrative priorities.19 The problem with this piecemeal ap-
proach is that few of these agencies’ central missions revolve around water. 
As a result, no one agency is examining water issues in an integrated man-
ner that takes all the different uses and potential conflicts into account.
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Even the Best Laws Eventually Become Outdated
Unlike water allocation doctrines that date back centuries, the first strong 
federal water quality laws were implemented in the early 1970s, spurred 
in part by growing public support for clean water in the wake of Rachel 
Carson’s landmark book Silent Spring and shocking photos in the national 
media showing fires burning on Ohio’s Cuyahoga River (figure 2.4). Re-
sponding to the public outcry, Congress in 1972 passed the U.S. Clean 
Water Act to replace ineffective state regulation of pollution with a more 
comprehensive national system. The goal of the Clean Water Act was to 
“restore and maintain the chemical, physical, and biological integrity of 
the Nation’s waters.”

The Clean Water Act made it illegal to dump point source pollution 
(pollution from pipes) into the nation’s waters unless users obtained a 
federal permit. The idea was to decrease these pollutants over time using 
the best available pollution control technologies, with the goal of elimi-
nating all pollutants by 1985. The Clean Water Act left administration of 
water quality standards to the states, which were required to list damaged 
rivers and calculate total maximum daily loads (TMDLs), or the maxi-
mum amount of pollution they could withstand and still be drinkable, 
swimmable, and fishable. If any state failed to develop adequate standards, 
Congress gave the EPA the authority to step in and impose its own stan-
dards.

Appropriately, the Clean Water Act has been called one of the greatest 
successes in environmental law.20 Our rivers no longer burn. And there are 
no more open sewers dumping crud directly into our rivers and streams. 
Over the last 40 years, the Clean Water Act has gone a long way toward 
reducing the amount of point source pollution discharged into U.S. wa-
terways.

However, one of the loopholes of the Clean Water Act is that it does 
little to address nonpoint source pollution, such as sediments, pesticides, 
herbicides, fertilizers, and heavy metals that run off from farm fields into 
rivers. Although the Clean Water Act requires states to develop plans to 
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control these sources of pollution, it includes no sanctions for failing to do 
so. As a result, most states have failed to take the tough measures needed 
to address these problems. As the EPA itself has acknowledged, “Without 
a clear understanding of how to minimize pollution from . . . nonpoint 
sources, state and local organizations will be unable to develop strategies 
to protect their water resources.”21

With the lack of strong controls, nonpoint source pollution has since 
emerged as the nation’s largest water quality problem.22 In fact, it is the 
main reason why 40 percent of U.S. rivers, lakes, and estuaries still aren’t 
clean enough for swimming or fishing.23 And the main culprit of non-
point source pollution is agricultural runoff, which is largely responsible 

Figure 2.4. Polluted by decades of industrial waste, Ohio’s Cuyahoga River 
caught fire multiple times, shocking the nation and spurring clean water reforms. 
(Credit: Cleveland Plain Dealer, 1952. Obtained from Cleveland State University 
Library.)
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for degrading 60 percent of all damaged river miles and half of all lake 
acreage.24

Another shortcoming of the Clean Water Act is that it fails to effec-
tively protect groundwater quality. Again, the authority here is dispersed 
between different laws and administrative agencies. For example, the Safe 
Drinking Water Act establishes regulations to prevent the contamination 
of well drinking water. The Comprehensive Environmental Response, 
Compensation, and Liability Act addresses groundwater contamination 
after the fact by requiring the control and cleanup of hazardous waste 
sites. And the U.S. Geological Survey collects groundwater quality data. 
What’s more, some states have established programs to monitor ground-
water quality, and in recent years the federal Subcommittee on Ground 
Water established a national groundwater monitoring framework, which 
is a large step in the right direction.25 Yet no one law or agency is respon-
sible for groundwater quality. Nor is the administration of groundwater 
quality tied to groundwater allocations, resulting in diluted laws that have 
failed to fully protect the quality of our groundwater.

A Twenty-First-Century Water Policy
If you’ve ever tried to remodel an old house, at some point you’ve probably 
run into problems. The replacement windows you needed may not have 
matched the standard sizes currently available. The old plumbing system 
may have used smaller-diameter pipes. Or perhaps the foundation and 
framing weren’t built according to today’s standards. After a while you 
probably realized the difficulty of maneuvering within the confines of the 
hand-me-down constructs you were given to work with. But you kept on 
tinkering anyway because the alternative would have meant tearing the 
whole thing down.

In the same way, the laws and regulations that govern water in the 
United States were developed during different eras with different sets 
of priorities without fully contemplating how they would appropriately 
toggle with all the others. They’re a complex web that’s no longer getting 
us the desired results, and we need to reset to address the priorities of our 



 L E A D I N G  I N  A  W O R L D  O F  P E R M A N E N T  S C A R C I T Y   41

current era. The demand for water is outpacing the supply. Groundwater 
tables are shrinking faster than they’re being recharged. And our water-
sheds are becoming increasingly damaged from agricultural runoff and 
other nonpoint source pollution. The reality is that the house we built no 
longer meets our needs. Yet we keep tinkering around the edges, making 
small modifications, when what we really need is a brand new house—one 
that allows us to tackle the twenty-first-century problems we face.

Ideally, a highly informed U.S. Congress ought to respond to the cur-
rent era of water realities by passing a national act that integrates our water 
laws into a single, comprehensive policy. Surface water, groundwater, and 
water quality should be considered in unison, and their administration 
put under a single federal agency, to optimize the resource for environ-
mental and economic gain. Given that water is arguably the most pressing 
resource crisis of the twenty-first century, it’s disheartening to think that 
we lack a comprehensive policy for dealing with it. Instead, we’re forced 
to sift through the clutter of various laws and regulations and do the best 
we can, which is absolutely the wrong mindset. As Winston Churchill so 
appropriately put it during World War II, “You have got to succeed in 
doing what is necessary.”

Yet so far our legislators have failed to act, and with tight budgets and 
a bitterly divided and often dysfunctional Congress, any legislation at 
the federal level is improbable. The reality is that our water policies took 
centuries to become the complex jumble that they are today, and it won’t 
be undone overnight. Complicating the matter is the fact that water crises 
tend to be regional in nature. And although we’ve witnessed water shocks 
in several areas around the United States, each is confined to a specific area 
of the country and hasn’t affected the majority of Americans all at once, 
meaning the critical mass for legislation is unlikely. Drought in the South-
west doesn’t necessarily motivate people in the Midwest to do anything. 
What’s more, the slow-motion way that the environment inches toward 
disaster dissipates the energy around these issues. Even after the longest 
drought, it eventually rains again. And although the problem persists, 
the urgency to address it evaporates. The bottom line is that, although a 
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national water act is the optimal solution, it’s not likely to happen in the 
foreseeable future.

A Quantified Approach at Every Level
Although it’s important to push for integrated laws at the national level, 
in the meantime, there’s still a tremendous amount that government of-
ficials can do. For starters, they can mandate that everything be quanti-
fied to ensure that every taxpayer dollar spent renders a dollar in actual 
environmental benefit. In other words, they can require that outcomes be 
measurable and that twenty-first-century tools be used to monitor gov-
ernments’ success in achieving these goals. Given the scale of environmen-
tal problems we face, we can no longer afford to take a procedure-based 
approach. We need to demand strong outcomes, and technology can help 
get us there.

With today’s technology, we can precisely identify the baseline from 
which we’re starting, and we can do it in real time. And once the baseline’s 
set, we can track what environmental improvements we make or what 
ground we’re losing. And if we’re losing ground, we can quickly make the 
needed adjustments, measuring again to make sure we’ve got it right this 
time. With tools such as geographic information systems (GIS) and light 
detection and ranging (LIDAR), for example, we can manage the impact 
of logging on watersheds via satellite or plane in real time and at less cost. 
Rather than physically driving to a site to survey the impact of a recent 
logging operation, we can use GIS and LIDAR to obtain precise images 
that allow government officials to make better decisions about the effect 
of these cutting operations on nearby watersheds. If a handful of trees are 
logged next to a river, they can see it. And if there’s a landslide, they can 
see that too. They can also precisely measure the effect trees planted next 
to a river will have on water temperatures both today and as the trees grow 
larger over time.

Similarly, we can use data and analysis to focus spending on the proj-
ects that have the most impact. When restoring rivers, for example, it’s no 



 L E A D I N G  I N  A  W O R L D  O F  P E R M A N E N T  S C A R C I T Y   43

longer necessary for government agencies to work with every landowner 
who borders a watershed, as many governments do today at substantial 
cost. Instead, governments can save time, money, and effort by targeting 
only the landowners who are creating the biggest problems for the river.

As shown in figure 2.5, we can combine a Google Earth platform with 
public data to visually pinpoint which specific landowners are sending 
the most agricultural runoff into our streams and rivers. We can then 
determine which specific conservation practices on which specific plots 
of land would keep the most fertilizer out of nearby streams and rivers. 
For instance, would it be better to plant cover crops to absorb the excess 
fertilizer, or would a buffer strip of trees do the trick? Using quantified 
conservation, we can instantly determine that planting cover crops would 
keep 324 pounds of phosphorus out of the stream, whereas the filter strips 
would keep 162 pounds from reaching the water, and so on. Armed with 
precise data such as this, we now know where the greatest potential lies, 
and administrators looking to get the greatest uplift for the least cost can 
strategically provide incentives to the highest-polluting farmers to update 
their land management practices. We all conceptually understand that 
each piece of land is different, but we now can understand precisely how 
it is different and which specific strategies will render the greatest benefit. 
Although filter strips have been used more widely, the fact is that cover 
crops can do more good in certain scenarios. Engaging this precision al-
lows us to replace subjective preferences with objective results needed to 
hit environmental targets and manage budgets so we can extend every 
conservation dollar we spend.

With data and analysis, we can also make water withdrawals in places 
that have the least impact on the river system. For example, the Columbia 
River serves as a superhighway for salmon, yet it’s the small tributaries that 
contain critical quantities of water where the salmon spawn and rear. By 
developing a relational equation to determine the actual salmon benefit 
for a bucket of water in the small stream versus a bucket of water from 
the main-stem Columbia, we could convert irrigators to a more reliable 
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water source while increasing the water in the small creeks where fish need 
it most. This would allow us to better manage where and when water 
withdrawals occur.

Of course, quantified conservation isn’t limited to river restoration. 
Governments can use it to improve their results on almost any environ-
mental project—whether it be to protect our forests, reduce the impacts 
of climate change, or increase wildlife habitat. And honestly, it’s a com-
plete no-brainer. Governments are already spending taxpayer money. At 
the very least, this money should be spent in a smart way. Just think if a 
pollster stopped the average person on the street and asked, “Do you want 
government to spend your money in such a way that they can precisely se-
cure the intended results? Or would you prefer that government generally 
apply it in the direction of a problem with no worry of quantified results?” 
Even if the person on the street couldn’t tell you how many senators there 

Figure 2.5. Combining aerial images with existing data, we can identify the 
specific conservation projects on specific plots of land that will go furthest toward 
restoring our streams and rivers. (Credit: The Freshwater Trust, using layers of 
publicly available data from the Snake River Basin.)
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are in Congress, and even if they weren’t able to place Washington, D.C. 
on a map, they’d still get that one right. Simply put, there’s no logical 
reason why anyone wouldn’t want to know what their public dollars are 
getting.

A Water Budget for Every Basin
With a quantified approach in place, we can then take the important step 
of developing a water budget for every river basin. Today, governments 
rarely measure how much water is available at the watershed level, let 
alone how much water needs to remain in-stream to maintain a healthy 
ecosystem. Yet the tools are available to do this. With the technology 
at our disposal, we can create accurate water budgets based on the total 
amount of surface and groundwater. We can also adjust these budgets in 
real time based on rainfall, snowpack levels, temperature, groundwater 
recharge rates, and other changing conditions.

In the same way that we budget for our personal needs based on the size 
of our paycheck, we can budget our water in a way that meets both eco-
nomic and environmental needs only if we know how much total water 
we have in our bank account. Once we know how much water we’ve got, 
we can then create a flexible system in which we stretch our limited water 
in dry years while saving water and allowing for greater use in wet years.

As we establish water budgets, a key component involves setting a 
minimum environmental flow, or a baseline amount of water that needs to 
remain in the river. With so many of our rivers drying up every summer, 
minimum environmental flows are a must for any water budget. No mat-
ter how dry a year we’re facing, our first priority should be to leave enough 
water in-stream for the long-term health of the river.

Beyond that, we can prorate the amount of water rights holders can 
withdraw based on their existing permits and how much water there is to 
work with. No doubt, prorating water will be controversial. But we have 
to do it if we’re going to adequately manage water in an era of permanent 
water scarcity. Ironically, senior water rights holders who probably will 
protest the loudest over cutbacks to their water allocations could actually  
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see their profits rise—if they find innovative ways to conserve water and 
then lease their excess water rights to other users who don’t have enough. 
We’ve seen that happen both on an individual basis and in entire regions 
where rules were completely reset after droughts.

When I talk to landowners about these concepts, the conversation can 
get very heated. I’ve often heard people say, “You can’t take away my water 
right.”

To them I ask, “If I can make you more profitable by whatever means 
necessary, is that a better outcome? Or do you just want to philosophically 
use your water?”

In a quiet moment, some will admit that it’s not really about the water. 
Rather, it’s a cultural belief that more water equates to higher profits. But 
that’s not always the case. In fact, it’s often possible to make more money 
by converting to a higher-value crop that uses less water. If a farmer could 
earn $5 a bushel for a crop rather than 89 cents a bushel and use less water 
in the process, why wouldn’t the farmer want to do that? That’s exactly the 
kind of opportunity that more farmers would seize if we start to manage 
water as if it had value.

Similarly, we need to set a clear budget for the total amount of pollution 
our rivers can withstand while continuing to thrive and track progress in 
real time to hit and maintain targeted levels of water health. As discussed 
earlier, the Clean Water Act calls on each state to list its polluted water-
sheds and then work toward their cleanup by setting a TMDL. Those 
were to be completed by 1982, but several decades later, this homework 
remains undone for scores of river systems. Moreover, states continue to 
allow new discharges into rivers even after these assessments have been 
completed.26 Whatever methods we have been using are not working. It’s 
just a fact.

Not only does the situation need to be fixed, but we need to set TMDLs 
for entire river basins as they exist physically, not just state by state with 
small portions of rivers running through each and inconsistent parameters 
to track progress. Having TMDLs in place for every river basin would give 
us the information we need to better manage water pollution. Ultimately, 
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it would enable us to balance a functioning economy with a functioning 
environment by allowing us to make the appropriate tradeoffs.

We’ve all heard the maxim, “You can’t manage what you don’t mea-
sure.” Setting a water budget is a critical step toward ending our open-
ended accounting system. It would allow us to track our environmental 
credits and debits so that we can make lasting improvements to the envi-
ronment. It would encourage the conservation of clean freshwater. And it 
would pave the way for water trades to occur, ensuring that limited water 
supplies flow consistently to the most critical uses.

Using Existing Authority
Although a comprehensive water policy is the best way to manage our 
water, a quantified approach can also be driven by executive order, at both 
the federal and state levels. Such orders instruct agencies how to behave in 
organizing and managing their efforts toward a new outcome. Arguably 
the most tech-savvy of all presidents to date, President Obama has used 
his executive authority to inform government actions—including water 
policy—through the use of data and analysis. In a 2013 executive order, 
for example, he required federal agencies to take an inventory of their 
existing data, work to expand the maturity of their data, and make more 
of their data available to the public.27 He has also issued executive orders 
requiring federal agencies to incorporate the highest level of scientific in-
tegrity into their decision making28 and to examine existing regulations 
to determine whether they should be modified or streamlined “in light of 
changed circumstances, including the rise of new technologies.”29

At the state level, executive orders can be the first step toward improv-
ing our watersheds as well. In drought-stricken California, for example, 
governor Jerry Brown in 2014 issued an executive order designed to 
strengthen the state’s ability to manage water in drought conditions. The 
order directed state water authorities to expedite approvals of voluntary 
water transfers to assist farmers. It also called on businesses and individu-
als to conserve water and on homeowner associations to refrain from fin-
ing residents for limiting their lawn watering.30
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Likewise, Oregon governor Kate Brown recently introduced a Clean 
Water Partnership that calls for water quality trends to be monitored 
and money spent on projects that are quantifiably shown to provide the 
greatest watershed improvements. The initiative calls for the acquisition 
of LIDAR data so that the state can develop baselines and prioritize in-
vestments. It also includes investment in an information technology in-
frastructure, so that water quality data can be shared between different 
agencies, and an executive order that aligns the various agencies so that 
they track progress in a standardized manner.

Executives at the federal and state levels can drive a lot of good. For 
example, they can introduce initiatives that require a quantified approach 
and then follow through to make sure there’s a through-line from what’s 
written on paper to what’s actually implemented on the ground. Some 
examples include the following:

properly allocate existing water between uses while leaving enough 
water in-stream for the long-term health of our rivers

-
ers to determine the current baseline conditions and analyze which 
restoration projects have the most potential for environmental gain

-
ent conditions will affect specific streams and rivers in the future

-
tion efforts to inform course corrections

-
sin and by specific sites along each watershed that need the greatest 
improvement

same set of “currencies” or “equivalencies” to measure and guide 
their efforts to track results in a standardized way

over a specific period of time once restoration efforts are completed
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through dynamic technology to ensure proper execution and neces-
sary data-driven adjustments

By directing administrative agencies to follow requirements such as 
these, not just for rivers but for every environmental project, executives 
at the state and federal levels can ensure that money is spent far more 
effectively than it is today. Now that’s an idea that should appeal to poli-
ticians on both sides of the aisle. The final design piece would include 
a planned “refresh” mechanism that will allow refinements that actually 
address emerging issues and realities on the ground and would disallow 
the legislative mischief that happens when environmental statutes have 
“planned sunsets.”

In the case of water—and arguably with all environmental issues—
maintaining the status quo is bad policy. The bottom line is that we need 
to fix more rivers faster, and we can. Quantified conservation offers a solid 
starting place, one that allows governments to determine whether we’re 
getting the results we seek and to quickly change course if we’re not. To 
close our open-ended accounting system, government officials must be 
willing to factor our impact on the environment into the overall equation. 
And they must be willing to lead despite the pains of change.
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C H A P T E R  3

Holding the Line Is Holding 
Back Environmentalism

Modern environmentalism is in need of a major overhaul. Despite 
some progress over the past generation, the majority of today’s environ-
mental groups have been using the same set of tactics that have been 
used since the environmental movement took hold in the 1960s and 
1970s. The tools originally built for the job worked at one time, but today 
they’re no longer keeping up with our evolving problems. As a result, en-
vironmentalists are obtaining an ever smaller return on their investment. 
Despite all the advocacy, legal victories, and public and private funding 
that have been funneled into environmental efforts, our waterways are in 
many ways far worse off today than they were a half century ago. As sad as 
it sounds, our combined efforts have added up to little more than a speed 
bump placed in front of a car with superb shock absorbers. To address 
the magnitude of the environmental challenges that confront us, we must 
revamp our approaches, and we must do so at a fundamental level. The 
time to patch, tinker, and improve parts here and there is done. We must 
change a much broader system, and that means a new environmentalism 
altogether.

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
DOI 10.5822/ 978-1-61091-615-8_4, © 2015 Joe Whitworth.
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My own disillusionment with mainstream environmentalism began 
early in my career at The Freshwater Trust, then called Oregon Trout. In 
2001, just as I was getting my feet wet as president of the organization, 
we wrote an amicus brief 1 explaining the science behind what we saw as 
a dangerous lawsuit. Brought by the Alsea Valley Alliance, a coalition of 
property rights interests, the lawsuit sought to remove the coho salmon 
from its protected status under the Endangered Species Act. To do that, 
the alliance argued that the distinction between wild coho salmon and 
hatchery salmon was arbitrary. Counting both wild salmon and those 
that were artificially spawned would increase the total numbers of salmon 
in the rivers, pushing coastal coho salmon off the endangered species list. 
In the end, the U.S. District Court for the District of Oregon sided with 
the alliance, forcing the National Marine Fisheries Service (NMFS) to 
remove the coho salmon from the endangered species list throughout the 
state of Oregon.

Although my organization was first in line to appeal the decision, we 
decided against it. After reading the court’s analysis and opinion, we con-
cluded that it had been right on the law, which meant that our chances of 
winning any appeal were slim. We also concluded that the risks of failure 
were too great. If the U.S. Court of Appeals upheld the District Court’s 
decision, the so-called fish is a fish ruling wouldn’t apply just to Oregon. 
It would be extended to a much broader area that included Alaska, Ha-
waii, Washington, California, Montana, Idaho, Nevada, and Arizona, 
jeopardizing the survival of wild salmon throughout a vast portion of the 
American West.

We explained our conclusions to other environmental groups, pleading 
with them not to appeal the case. Yet despite our warnings, a coalition of 
environmental groups went ahead and filed an appeal. They were follow-
ing a different agenda and needed the coho salmon on the endangered 
species list to file another lawsuit seeking stricter logging practices.

In the end, the appeal was dismissed, and we dodged a bullet.2 Losing 
this case was a huge setback for all of us working to protect Pacific North-
west salmon, though, and I was both shocked and irked. In their zeal to 
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save the forests, the coalition of environmental groups had literally been 
willing to sacrifice the fish. And, although the NMFS has since relisted the 
coho salmon as threatened,3 for me the case symbolized how narrowly fo-
cused and ineffective environmentalism had become. It makes no sense to 
sacrifice one part of the environment for the benefit of another. If we are 
to be successful in the long term, we need to consider the big picture, and 
we need to establish outcomes that benefit the environment as a whole. 
Yet mainstream environmentalism has evolved into a series of tightly fo-
cused groups intent on defending narrowly defined causes—whether that 
be wildlife, fish, forests, or a wide range of other environmental topics. 
Rather than serving as stewards of the environment, we had turned into 
an array of sometimes competing special interest groups.

Speeding Up the Pace of Progress
When I was in my freshman year at Dartmouth College, my father died 
unexpectedly of a heart attack. His death shattered my world and showed 
me firsthand that life is short, which, in turn, made me all the more fo-
cused. I gave up my preoccupation with sports and girls and turned my 
attention almost exclusively to big ideas that could help make the world 
better. It was rare for someone from my small town in southern Illinois 
to be accepted into an Ivy League college, and I decided I didn’t want to 
waste the opportunities I get.

As an adult, I’ve come to hate wasted potential. I believe that if you 
have the ability to accomplish something, you’ve got to make it happen—
whatever it takes. Yet unfortunately, that’s not what I’m seeing with the 
environmental movement. As I go about my work, I find it frustrating to 
observe so many super-smart people apply themselves harder and harder 
to the same old paradigm while getting such little return for their effort. 
Most of them have their hearts in the right place, but when I see how they 
approach their work, it’s not taking them where they want to go.

In the same way that many of us take a step back once in a while to 
evaluate whether we’re accomplishing our personal goals, it’s important 
for the environmental movement to assess its effectiveness. What results 
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have we been getting? Where have we been successful, and in what areas 
can we improve? Unfortunately, progress in the environmental world has 
been much too slow.

Consider how long it took to move from the concept of a land trust 
to a water trust. In 1951, The Nature Conservancy started as a nonprofit, 
popularizing the land trust model, in which nonprofits protect sensitive 
natural land areas by purchasing them and removing them from develop-
ment. Yet it wasn’t until 1993 that we took this concept and expanded it 
to protect rivers by forming the nation’s first water trust. That’s 42 whole 
years! Compare that with how far the Internet has come in just half that 
time. Twenty years ago, the Internet was this crazy new thing. Netscape’s 
Marc Andreessen had just launched his “revolutionary” browser, Mosaic, 
and the Internet had just 16 million users. There was no Google. There 
was no Facebook or Twitter. There was no cloud computing. Today, of 
course, more than 3 billion people worldwide are connected to the In-
ternet, and it’s become an integral part of everyday life for 40 percent of 
people on the planet. If only the environmental movement moved at a 
fraction of this pace, our natural areas would be a lot better off for it.

The time has come for the environmental movement to admit that 
the results aren’t adding up. Smart businesses remake themselves all the 
time—and for modern environmentalism, such an assessment is long 
overdue. By taking a step back to gauge where we’ve risen to meet the 
challenges before us, and where we’ve failed to adapt, we can adopt new 
tools better suited for the problems at hand. And that starts with evaluat-
ing how the modern environmental movement has evolved.

The Path of Modern Environmentalism
Until Rachel Carson’s book Silent Spring was released in 1962, environ-
mentalism had centered mainly on protecting wild spaces from develop-
ment, and conservation focused on securing habitat for fish and game 
species. From John Muir to Henry David Thoreau to Aldo Leopold, envi-
ronmentalists were focused on safeguarding land from human encroach-
ment. What’s more, environmentalism hadn’t entered the mainstream.  



 54 Q UA N T I F I E D

Rather, it had been considered the domain of the privileged elite.4 Car-
son’s book brought environmentalism to a new level by shifting the con-
versation to pollution, in her case, the hazards of the pesticide DDT. 
Carson’s best-selling book, combined with incidents such as the burning 
of the Cuyahoga River and the massive 1969 oil spill in Santa Barbara, 
California, focused the nation’s attention on artificial chemicals and their 
impact on our water and air.

By 1970, when the first Earth Day celebration took place, the mod-
ern-day environmental movement had been born. The brainchild of U.S. 
senator Gaylord Nelson, the first Earth Day shifted the conversation from 
traditional land conservation to pollution and resource protection—spe-
cifically the fear of cancer and other diseases caused by toxic substances in 
our water and air. The event drew 20 million Americans, who organized 
protests against the destruction of the environment in rallies across the 
United States.5 Modeled after anti–Vietnam War demonstrations called 
teach-ins, Earth Day was credited with spurring widespread public mo-
mentum for clean air and water. “It was a gamble,” Nelson said later. “But 
it worked.”6

What followed were the golden years of environmentalism, in which 
numerous pieces of landmark legislation were passed, including the Clean 
Water Act, the Clean Air Act, and the Endangered Species Act.7 Viewed 
as a whole, these laws have been called “the greatest achievements of the 
nation’s history.”8 The 1970s were also successful years for environmental 
litigation.9 With a wide range of strong legislation on the books, the law 
was now on the side of the environment, creating the opening to sue gov-
ernment agencies that weren’t adequately enforcing these laws. And with 
many judges sympathetic to environmental causes, environmentalists saw 
the judicial system as a powerful tool for social change, turning to the 
courts as a way to bring about environmental reform.

Yet the big environmental victories were short-lived. By the time Ron-
ald Reagan became president in 1980, a powerful business lobby had de-
scended on Washington, DC. A strong coalition of businesses led by the 
Business Roundtable systematically worked to attack environmental regu-
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lations, claiming that all the environmental policies had led to economic 
decline.10 The Reagan administration had set an antiregulatory agenda 
that included weakening environmental protection measures, with James 
Watt, Reagan’s appointee to the Department of the Interior, a prominent 
symbol of the administration’s hostile attitude toward the environment. At 
the state and local levels, too, the environmental movement was starting 
to come under attack. The “wise use” movement11—one quite different 
from the “wise-use” interpretation of which Aldo Leopold spoke—rose 
from a network of loosely allied right-leaning grassroots and corporate 
interest groups formed to promote unfettered resource exploitation and 
hammer hard on environmental causes, eroding the position that pro-
environment politics had enjoyed through the 1970s.

Responding to the antagonistic atmosphere, the environmental move-
ment did several things to improve its position. It strengthened its adver-
sarial stance through combative literature and a laser focus on advocacy 
designed to get legal results while building up memberships and budgets. 
At the same time, mainstream environmental groups responded by ex-
panding their own presence in the nation’s capital and eventually at the 
state and local levels. Many environmental groups revamped their man-
agement styles to take on a more corporate image, expanded and profes-
sionalized their staffs, and adopted an intense focus on lobbying at both 
the federal and state levels.

Although the environmental pendulum has swung back and forth over 
the years, both the political and litigation terrain have changed dramati-
cally since the 1970s. The conservative wing of the Republican Party has 
grown substantially, giving environmental activists less room to maneu-
ver inside the Beltway.12 Even the legislative branch, which environmen-
tal groups had historically counted on for their success, could no longer 
be depended upon. As Christopher J. Bosso and Deborah Lynn Guber 
explain in their article “Maintaining Presence: Environmental Advocacy 
and the Permanent Campaign,” “The access and leverage has since evapo-
rated starting with the shift of congressional control to Republicans in 
1995. In the decade that followed, environmentalists found themselves 
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essentially excluded from the innermost circles of House decision making, 
and watched as their legislative proposals disappeared from the agenda.”13

In addition, Republican dominance of the presidency from the 1980s 
through the first decade of the twenty-first century helped create a con-
servative orientation of the federal judicial branch to environmental and 
regulatory issues. The result has been that lawsuits that once shaped en-
vironmental policy have become “little more than narrow-gauge tools for 
forcing over-burdened regulatory agencies to adhere to the letter of the 
existing law,” as Bosso and Guber put it.14

Ironically, environmentalism has become less effective as a movement 
at the same time as support for environmental causes has skyrocketed. 
There are currently more than 15,000 environmental and animal pub-
lic charities in the United States, compared with just a few hundred in 
1970.15 Membership in U.S. environmental organizations has more than 
tripled, from 5 million in 198116 to 16 million today. 17 In addition, rev-
enues have climbed to nearly $15 billion,18 and Earth Day has grown from 
20 million participants at its launch in 1970 to a worldwide movement 
that attracts more than 1 billion people each year.19

There’s no question that growing membership bases, clean water legis-
lation, and many of the lawsuits that followed have all advanced the cause. 
Thanks to the efforts of a wide range of people, our water is cleaner and 
more drinkable in many places around the country than it would have 
been had the movement not emerged. Yet despite a lot of hard work and 
a lot of important victories, many of our streams and rivers are headed 
in the wrong direction at a time when climate change and population 
growth are putting unprecedented strain on freshwater. As has often been 
said, the proof is in the pudding.

To assess the state of our freshwater, and indeed the environment as a 
whole, one need look no further than what’s happening on the ground. 
And unfortunately, every major indicator of environmental health has 
been heading in the wrong direction. As a group of 1,700 of the world’s 
leading scientists warned more than 2 decades ago,
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Human beings and the natural world are on a collision course. . . . We are 
fast approaching many of the earth’s limits. Current economic practices 
which damage the environment, in both developed and underdeveloped na-
tions, cannot be continued without the risk that vital global systems will be 
damaged beyond repair.20

The Failure to Adapt
So where have environmentalists gone astray? In a nutshell, today’s envi-
ronmental movement keeps recycling the same old playbook from the last 
45 years, even as the situation has changed, and these tools are no lon-
ger a match for our escalating problems. Both the political and litigation 
realities we face today are far different from the ones environmentalists 
confronted at the dawn of the modern environmental movement. What’s 
more, the environmental issues themselves are different. From climate 
change to nonpoint source pollution to the effects of population growth, 
the fact is that the environmental problems we face today are far more 
massive and entrenched than the ones environmentalists confronted in 
the 1970s.

Yet rather than coming to terms with these critical facts, environmental 
groups continue to press ahead with these same advocacy and litigation 
tools and tactics, continuing to hone and expand them without taking a 
step back to evaluate whether they’re still working. Although the focus 
on advocacy and litigation initially resulted in large wins for the environ-
ment, these tactics are no longer as effective as they once were. As a result, 
while we’re winning some battles on paper, we’re losing the war on the 
ground.21

Over the years, some in the environmental community have been 
sounding the alarm bells. For example, in a famous December 2004 
speech, “Is Environmentalism Dead?,” former Sierra Club president 
Adam Werbach argued that environmentalism had reached the limits of 
its effectiveness. “Nobody enjoys an autopsy, and yet its value to life is 
indisputable,” he said. The speech followed an October 2004 essay, “The 
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Death of Environmentalism,” in which Michael Shellenberger and Ted 
Norhaus argued that environmentalism has stagnated as a vital force for 
cultural and political change: “We have become convinced that modern 
environmentalism, with all of its unexamined assumptions, outdated con-
cepts and exhausted strategies must die so that something new can live.”22

So what must die so that something else can live? One is the assump-
tion that environmentalism is continuing to have a big impact. Another 
is the almost exclusive focus on advocacy and litigation. As the environ-
mental movement clings to its unexamined assumptions and exhausted 
strategies, it is gradually slipping into irrelevance.

Wrapped Up in Advocacy
One of the main focuses of the modern environmental movement has 
been on advocacy, including public education, lobbying, and fundraising. 
“Grand Canyon Under Siege,” reads one environmental website.23 “Vic-
tory! Coal Export Permit Denied!” reads another.24 More often than not, 
environmental advocacy efforts are focused on stopping further damage 
from happening—whether it’s the destruction that should be avoided, 
the extraction that should not occur, or the species that should not go 
extinct. One problem with this approach is that it isn’t bold enough. With 
so many rivers and streams in jeopardy, it’s not enough to hold the line. 
Holding the line means losing.25 If we are serious about addressing our 
freshwater problems, we must set bolder outcomes that include turning 
around the health of streams and rivers that have already been damaged.

A second problem with this approach is that the big wall of “no” is no 
longer effective. In 1970, when the first Earth Day took place, Americans 
were just starting to understand environmental degradation. Awareness 
of the dangerous effects of toxic chemicals in our water and air were just 
beginning to seep into the public consciousness. Fearing the consequences 
to their health, Americans were outraged and demanded change.

The greens seized on the obviously effective tactics and ran the same 
play for years, and the result is that people are now overloaded with in-
formation about environmental problems, and much of the advocacy is 
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backfiring. Consider this: Each year, hundreds of millions of fundraising 
pitches are mailed out by environmental groups. That equates to enough 
envelopes, stationery, decals, bumper stickers, calendars, and personal ad-
dress labels to circle the earth more than two times.26 Americans are being 
bombarded with pleas to help the environment, and the net effect is that 
it’s creating a culture of despair. “What you get in your mailbox is a never-
ending stream of crisis-related shrill material designed to evoke emotions 
so you will sit down and write a check,” said Daniel Beard, former chief 
operating officer of the Audubon Society. “I think it’s a slow walk down a 
dead-end road. You reach the point where people get turned off.”27

Indeed, with so many crises competing for their attention, Americans 
are suffering from environmental warning fatigue. Not surprisingly, a re-
cent poll found that citizens around the world, including those in the 
United States, are less worried about the environment at a time when 
environmental problems are growing in severity.28 With so much empha-
sis on the problems and so little on the solutions, many Americans have 
simply checked out.

As part of their advocacy efforts, mainstream environmental groups 
continue to devote a significant portion of their efforts to government 
lobbying, even as the actual gains continue to diminish. In the late 1970s, 
when the environmental movement was first gaining power, environmen-
talists were actually part of the revolving door in Washington, DC. It 
wasn’t uncommon for members of environmental groups to hold promi-
nent government positions. From Joseph Browder of the Environmental 
Policy Center to James Gustave Speth and John Bryson of the Natural Re-
sources Defense Council, environmental activists secured positions at the 
federal and state levels, where they worked front and center to formulate 
environmental policies.29 Today, by contrast, many government positions 
go to industry executives, demonstrating just how much political ground 
the environmental movement has lost.

The modern environmental movement also uses advocacy as a fund-
raising tool. Today’s large environmental groups typically rely on small 
donations from a large number of members. However, as environmental 
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groups have grown in size, they’ve joined the mainstream, taking on cor-
porate-style offices while adding large cadres of staff that include lawyers, 
lobbyists, scientists, economists, organizers, fundraisers, publicists, and 
political operatives. And, although both their memberships and revenue 
have grown too, a large chunk of these funds aren’t used to protect the 
environment. Instead, they’re used to pay for overhead and to fund future 
fundraising campaigns. As Pulitzer Prize–winning journalist Tom Knud-
son pointed out in his excellent Sacramento Bee series, “Environment 
Inc.,” a large portion of today’s mainstream environmental groups spend 
more than 35 percent of their revenue on future fundraising campaigns, 
exceeding the recommendations of philanthropy watchdogs.30 “In truth, 
what the environmental community has become is a money machine,” 
author Alfred Runte told The Sacramento Bee. “We have come to the point 
where we keep score by the almighty dollar. And we need to start keeping 
score by the health of the environment.”31

Keeping score by the health of the environment, indeed! If we did that, 
we’d quickly realize that our efforts are no longer adding up. As Adam 
Werbach, the former Sierra Club president, has said, “Most of my col-
leagues have committed to arguing better, yelling louder and organizing 
more people. But no amount of public relations or grassroots organizing 
will move problems like global warming up the list of issues Americans 
worry about.”32

Mired Down in Litigation
Another area in which the environmental movement has devoted its ef-
forts is litigation. Over the past half century, many national environmen-
tal groups have focused a good portion of both their energy and their 
budgets on lawsuits intended to force government agencies to comply 
with legislation that requires them to protect the environment. The com-
plexities have increased to get every last little inch of gain, but the wins on 
paper have plateaued in terms of actual results. The planet receives little 
gain from our self-proclaimed “big wins.” We’re fooling ourselves.

Citizen suits began cropping up in the early 1970s after the passage of 
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the Endangered Species and Clean Water acts, which gave ordinary citi-
zens and environmental groups the power to hold government agencies 
accountable in the courtroom when they failed to enforce the law or prop-
erly follow mandated procedural safeguards in their decision making.33 
Some of these suits have significantly helped to protect the environment. 
Thanks to one citizen suit, for example, the Natural Resources Defense 
Council successfully forced the U.S. Bureau of Reclamation to restore 
water to the San Joaquin River. Thanks to another such suit, the northern 
spotted owl was successfully listed as a “threatened” species, dramatically 
reducing poorly planned logging in the Pacific Northwest.

Yet, over time, litigation has gotten an ever smaller return on its in-
vestment. “Creative litigation,” as it’s known in green legal circles, is the 
process of using protections afforded by one environmental law or court 
decision to gain enough of a handhold in another area of environmental 
interest to extend our reach and ability to reduce bad actions. Although 
creative litigation has been responsible for some important wins, increas-
ingly these suits take decades to resolve, often with no tangible, on-the-
ground results after the win is concluded.

Ironically, some of these legal actions have actually been hurting the 
environment rather than helping it by tying up public agencies that are 
already tied up in legal knots. In the 1990s, for example, the government 
paid $31.6 million in attorney fees for more than 430 environmental 
lawsuits brought against federal agencies.34 In the scheme of things, that’s 
not a huge number, but it’s not the only cost. The hours and resources 
spent by governments dealing with these lawsuits surely dwarf this figure. 
Moreover, the defensive mental state into which we drive agency staffers 
puts a freeze on anything that looks like collaborative problem solving. 
The relationship becomes abusive. Essentially, we hit the agencies if they 
move too fast, we hit them if they move too slow, and we hit them if they 
don’t move at all.

With so many lawsuits, government biologists have been spending 
more time defending themselves from legal action than on field conser-
vation work, ignoring species that need protection. What’s more, these 
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lawsuits are forcing federal agencies to spend their limited budgets on 
attorney fees rather than on efforts to protect the environment. “We’ve 
filed our share of lawsuits and I’m proud of a lot of them,” said Dan Tay-
lor, executive director of the California chapter of the National Audubon 
Society. “But I do think litigation is overused. In many cases, it’s hard to 
identify what the strategic goal is.”35

An Us versus Them Mentality
Not only has the relentless focus on advocacy and litigation failed to bring 
about the results we need, but it has resulted in a brutal us versus them 
mentality in which those who conserve resources are pitted against those 
who extract them. On one side, agriculture and industry believe environ-
mentalists are out of touch and out to end their way of life. On the other, 
environmentalists distrust those who work in agriculture and industry, 
viewing them as shortsighted and selfish.

Over time, the divisions have become more entrenched. Take the U.S. 
Chamber of Commerce, which directly attacked environmentalists in its 
2004 booklet Top 10 Environmental Myths:

Myth 4: All environmentalists are motivated by altruistic concern for the 
planet.

Fact: Environmentalists hype scare tactics to raise money. . . . 
Myth 5: Environmentalists are all penniless college students, backed by 

overwhelming scientific opinion.
Fact: Environmental groups have enormous wealth, cry wolf to raise bil-

lions of dollars, and their most serious claims have been proven wrong.36

Language such as this seeks to demonize rather than move the dis-
cussion forward. But environmentalists have also contributed to the po-
larized environment. Consider Earth First’s motto, “No Compromise in 
Defense of Mother Earth.”37 And even mainstream environmental groups 
lash out at agriculturalists and industry rather than focusing on the facts. 
“Last week, we succeeded in bringing down a Goliath . . . none other than 
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Exxon Mobil,” reads one fundraising e-mail. “The people have prevailed 
over Big Oil!” reads another.

The underlying problem is that there’s no common ground between 
the players, and yelling like this doesn’t really help. Whereas an agricul-
tural producer translates land into bushels of grain or pounds of beef, an 
environmental advocate sees land as a place of beauty. There is no lingua 
franca between the two and thus no starting point from which the various 
players can communicate.

When I talk to environmentalists about using monetary incentives to 
motivate landowners to conserve water, I sometimes hear, “But the greedy 
bastards should be doing it anyway.” And I think, “You’re protesting graz-
ing subsidies, yet here you are wearing leather shoes.” Unless you’re liv-
ing in a mud hut reading this book by a candle, the fact is you probably 
have a massive footprint well beyond what you realize. We all do, myself 
included. Yet many environmentalists take an almost religious attitude 
toward these issues, as if they’re the good guys, and businesspeople are the 
bad guys who need to be conquered.

In the same way, environmentalists love to throw stones at large corpo-
rations rather than work with them to change their practices. Just think 
about what happened to former Sierra Club president Adam Werbach 
when he decided to serve as an environmental consultant to Walmart. 
Old friends wouldn’t speak to him. Former colleagues accused him of 
selling out. He even began receiving physical threats.38 Yet sometimes suc-
cess requires motivating the wrong people to do the right things. The 
Walmarts of the world, and the customers who buy their products, have 
a tremendous impact on the planet. If environmentalists can persuade 
multinational corporations such as Walmart to lessen their environmental 
impact, they haven’t created the perfect world, but it’s still a huge win for 
the environment.

No doubt we need a new system, but we cannot pretend for a second 
that we are separate from it. The reality is that we need agriculture and 
industry, and we need a healthy environment. In this era, these are not 
“nice-to-haves.” These are “gotta haves.” There’s no getting around the 
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fact that humans will use resources—we always have throughout our ex-
istence. We need to eat, so we need farms. We also need to eat in the long 
term, so we need agriculture to operate within a healthy ecosystem. Like-
wise, we need clothing, housing, transportation, and a range of other daily 
necessities, so we need industry. These needs won’t go away tomorrow—
and neither will Walmart. In the meantime, the hardened philosophical 
divisions are getting us nowhere.

The Need for a New Approach
The time is ripe for a new approach to the environment, one that fosters 
cooperation rather than clashes and one that harnesses the latest science 
and technology to address the magnitude of the problems in front of us. 
No matter how urgent, humans end up burning out on problems. Ameri-
cans are tired of the us versus them mentality. They’re tired of endless cri-
ses and seemingly insurmountable problems. What they want are creative 
solutions that result in measurable gains for the environment while taking 
into account the needs of the economy. As Dan Taylor, executive director 
of the California chapter of the National Audubon Society, put it, “We’ve 
effectively sold the idea that the world is screwed up. What people are 
looking for now are durable solutions on how to make it better.”39

Broadening Our Toolbox
I can talk to industry executives all day about why they need to protect 
our rivers, and they say, “Yes, but—,” and I don’t end up with a commit-
ment. But when I say, “You’re going to get the compliance you need with 
the Clean Water Act and save money in the process,” that’s it. Discussion 
over. I always build in a big gain for the environment, but that’s a detail. 
Explaining to people why they should do the right thing for the envi-
ronment generally doesn’t work, but when I give them an incentive that 
works to their benefit, their eyes begin to light up. As author and inventor 
Buckminster Fuller once said, “If you want to teach people a new way of 
thinking, don’t bother trying to teach them. Instead, give them a tool, the 
use of which will lead to new ways of thinking.” As environmentalists, we 
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have additional tools in our toolbox. We just need to put them to use. As 
a movement, we need to establish more ambitious outcomes, design new 
tools for the problems at hand, and then use data and analysis to inform 
the success of our work.

Consider the growing number of animals faced with extinction both 
in the United States and around the world. By some estimates, as many 
as 30,000 species are being driven to extinction each year.40 Through ad-
vocacy, environmentalists have done a great job calling attention to this 
problem. And through numerous lawsuits, they’ve successfully gotten 
species listed as “endangered” or “threatened,” which affords them some 
protection. Yet litigation and advocacy have gotten us only so far. To date, 
only 1 percent of species on the endangered species list have actually re-
covered to the point where they can be removed from the list.41 With the 
world’s plants and animals going extinct at a rate 1,000 to 10,000 times 
faster than they did before humans came along, adding more species to 
the endangered species list isn’t enough.

Our ultimate goal must be to help these species recover to the point 
where the protections of the act are no longer needed for their survival. 
Yet here the environmental community as a whole has been much less ef-
fective. Interestingly, the incentive in some cases has been to keep endan-
gered species on the list because it provides the legal handhold needed to 
sue on almost any habitat issue in any region. (Under the working theory 
of creative litigation, that’s how to slowly build a bulwark against extinc-
tion.) Without another model to go about protecting the parts of nature 
we care about, we’re constrained by our hand-me-down tools. Unfortu-
nately, the wins on paper are no longer translating to wins on the ground.

The good news is we have the tools at our disposal to make gains and 
help fend off extinctions. With today’s science and technology, we can 
perform analyses to identify what areas are the most cost-effective to pro-
tect. And with this information in hand, we can engage in restoration 
work in a highly targeted way, using data and analysis to measure our 
success, freeing up resources to do even more.

One environmental group that’s doing exactly that is SavingSpecies, 
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a nonprofit aimed at restoring the world’s biodiversity.42 Using the best 
available science and technology, the organization is working to identify 
exactly what parcels of land need to be restored and reconnected in order 
to save specific species. It then engages the local community, helping or-
ganizations to raise the funds needed to restore habitats that will prevent 
the most species extinctions. “Often it requires very modest purchases 
of land,” said Stuart Pimm, the organization’s chairman. “East of Rio de 
Janeiro, for instance, it only required a few hundred hectares to stitch 
together a piece of forest that’s 8,000 hectares. And in doing so, [we’ve 
achieved] huge impact on a charismatic monkey called the golden lion 
tamarin. That came about from using very focused science to identify the 
key areas, understand the key processes, and going in there and working 
with local communities.”43

Note that SavingSpecies is attempting to accomplish its work not to 
the exclusion of human activity but in balance with it. In the same way, 
environmentalists can use data and analytics to prioritize their efforts to 
restore the environment, complete the work in a cost-effective way, and 
then measure their results. Rather than tracking wins and losses in the 
courtroom, we must track our results ecologically.

Likewise, Conservation International has teamed up with Hewlett-
Packard (HP) to improve the accuracy and speed of data analysis tracking 
threats to wildlife in tropical forests. The initiative, called “HP Earth In-
sights,” generates trend data on endangered animals using near real-time 
data analytics with big data technology supplied by HP. To gather data, 
the two organizations have set up about 1,000 camera traps and climate 
sensors in countries ranging from Brazil to Uganda and Indonesia. The 
photos and sensors monitor everything from vegetation to precipitation 
to carbon stocks, and the data they generate are then analyzed using com-
plex statistical methods.44

Using this technology, the organizations have been able to quickly nar-
row down species that are dwindling in population so that quick action 
can be taken. For example, early results have shown that 33 of 275 species 
being monitored have significantly decreased in numbers, giving environ-
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mentalists the data they need to better focus their efforts.45 “HP Earth 
Insights is transforming environmental science,” said Peter Seligmann, 
chairman and chief executive officer of Conservation International. “Un-
til now, the right data, the technology and scale have been noticeably 
missing from our field. What once took a team of scientists weeks, months 
or more to analyze can now be done by a single person in hours.”46

Bridging Economic and Environmental Interests
Not only can science and technology help us prioritize our efforts and 
evaluate our work, but it can bridge the gap between economic and en-
vironmental interests by giving them a common language with which to 
make tradeoffs. No longer are environmentalists limited to explaining the 
value of nature in terms of the beauty it offers. We now have the tools to 
accurately describe the environment according to the services it provides 
to humans and to broader ecosystem resilience, and we can quantify these 
services in a way that can ultimately assign them a dollar value in order to 
make the right tradeoff (figure 3.1).

Figure 3.1. Trees provide a wide range of ecosystem services that can be assigned a 
precise value. (Credit: The Freshwater Trust.)
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Interest in quantifying “ecosystem services” has been growing ever 
since Robert Costanza and a team of researchers added up the value of 
the world’s ecosystem services in 1997 and published their results in the 
journal Nature. Costanza and his team put the value of services provided 
by ecosystems at $33 trillion annually—nearly twice the size of the gross 
national product of all countries in the world.47 The concept became even 
more popular in 2005 when the United Nations published a report that 
grouped ecosystem services into four types of benefits: provisioning, such 
as supplying water, food, and wood; regulating, such as controlling erosion 
or purifying water; supporting, such as pollinating crops or creating soil; 
and cultural, such as offering spiritual and recreational benefits.48

By quantifying the benefits of ecosystem services and assigning them 
a monetary value, environmental and economic interests have a com-
mon language that all parties can understand, allowing them to more 
accurately weigh the tradeoffs when making decisions. For example, after 
Congress amended the Safe Drinking Water Act, New York City faced 
the prospect of installing an expensive artificial water filtration plant that 
would cost $6 to $8 billion, with $300 to $500 million in annual main-
tenance costs (figure 3.2).49

Instead, the city decided to improve its water quality by implementing 
a watershed protection program that involved buying up tracts of land 
to serve as buffers. Not only could they complete the alternative plan at 
a fraction of the cost, but it guaranteed better water quality indefinitely. 
Tradeoffs such as this are winners, and we must work to make them the 
norm rather than the anecdote.

With today’s ability to quantify ecosystem services and assign them 
a monetary value, conservationists can better guide restoration invest-
ment and action. With the ability to measure the exact benefits that na-
ture provides, we can target what ecosystem services must be retained or 
added to offset the impacts from industry. By pivoting from scare tactics 
to focusing effort where the environment needs it most, we can also de-
termine which restoration efforts will have the greatest impact, targeting 
our limited resources to the most important projects. With the magnitude 
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of freshwater challenges in front of us, the quantification of ecosystem 
services provides environmentalists with a powerful tool to make every 
effort efficient and effective.

Putting Environmental Funding to More Effective Use
When it comes to restoring natural areas, quantified conservation also of-
fers us the ability to maximize every dollar spent by tying investments to 
measurable gains for the environment. Although there will always be the 
need for some advocacy and some litigation, imagine that a sizable chunk 
of the $15 billion in annual U.S. environmental nonprofit revenue were 

Figure 3.2. By choosing green over gray infrastructure, New York City saved 
money while protecting its water quality indefinitely. (Credit: The Freshwater 
Trust, using data from Robert Costanza, Ralph D’Arge, Rudolph de Groot, et al., 
“The Value of the World’s Ecosystem Services and Natural Capital,” Nature 387, May 
15, 1997, pp. 253–60.)
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instead spent on restoration programs tied to measurable improvements 
for the environment. Certainly, we would see many more gains for the 
environment than what’s currently taking place.

With the ability to prioritize the most important projects and tie in-
vestments directly to results, environmental organizations could allow 
their members to earmark their donations for specific initiatives while 
informing them of the exact benefits achieved. In addition, environmen-
tal groups could form alliances with agriculture and industry to complete 
high-priority restoration projects, tapping into the growing corporate re-
sponsibility budgets to pay for them.

To determine how to spend one’s efforts, Google’s Larry Page suggests 
asking the threshold question, “Am I working on something that can 
change the world?” Environmentalists across the board can appropriately 
answer “yes” to that question. But that’s not enough. We must also ask 
ourselves, “Am I working on that something in a way that actually will 
change the world?” If we are honest with ourselves, the answer to that 
question is almost universally “no.” It’s admirable to think boldly, but 
we must follow through with effective action. Quantified conservation 
provides the way forward. It can transform environmentalism into a more 
powerful force for protecting our rivers and streams while creating a more 
durable prosperity within the limits of the biosphere.

Environmentalists can and should lead the way. Yet the principles that 
underlie this new approach require that all of us work together. As we will 
see in the next chapter, maintaining a thriving agricultural industry dur-
ing a time of permanent water scarcity requires that agricultural interests 
take a seat at this new table as well.
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C H A P T E R  4

Real Cowboys Fix Rivers

Faced with inadequate water supplies as California experienced its 
third driest year on record, San Joaquin farmer Barat Bisabri recently 
watched his water allocation drop to zero, forcing him to purchase water 
at high prices while taking acreage out of production.

Managing partner of Shiraz Ranch in the San Joaquin Valley, Bisa-
bri gave his pistachio trees less water, which reduced his yield by 25 to 
30 percent. He was also forced to cut 85 acres of mandarin trees out of 
production, literally letting 15 percent of his citrus trees dry up and die. 
“When I calculated the amount of water we’d potentially have, there was 
no way I was going to have enough water for the whole acreage,” Bisabri 
said in an interview. “The problem with mandarins, which is the majority 
of my crop, is that you have to have the right size. And if you don’t give 
them enough water . . . basically it’s not going to be worth it to pick them 
because they’re going to be too small.”

At the same time that he cut production, Bisabri kept other parts of 
his fruit and nut trees in operation by purchasing $1.2 million worth of 
water—ten times what he spent on water purchases just 2 years earlier. 
He had hoped to buy even more water from a nearby property owner who 
had been pumping and selling tens of thousands of gallons of well water, 

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
DOI 10.5822/ 978-1-61091-615-8_5, © 2015 Joe Whitworth.
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but the opportunity withered after the property owner’s neighbors com-
plained all the pumping was diminishing their own well water supplies.

Bisabri hopes that the situation will turn around next year and that he’ll 
be able to buy the property owner’s well water. Yet he admits he’s worried 
about the future. “With a little bit of rain, I think we’re going to be okay,” 
he said. “But if it doesn’t rain, I don’t know what we’re going to do.”

Bisabri is among hundreds of farmers who are feeling the effects of 
water scarcity in California’s Central Valley. A large, flat area that actu-
ally encompasses two valleys—Sacramento to the north and San Joaquin 
to the south—the 450-mile-long Central Valley is one of the largest and 
most productive agricultural regions in the world. The region grows more 
than 250 different crops1 and produces nearly half of the nation’s fruit, 
vegetables, and nuts, as well as four fifths of the world’s almonds.2

Even before the drought, the persistent overuse of water combined with 
explosive population growth had taxed limited water supplies, causing riv-
ers to run dry, dead fish to accumulate near the water pumps, and chronic 
water shortages. Historically, the San Joaquin Valley had been a water-
poor region of the state. To transform the semiarid desert environment 
into productive farmland, the U.S. Bureau of Reclamation in the 1930s 
took water from rivers in the northern part of the state and transported it 
to the south via a series of canals, aqueducts, and pumping plants.

Initially, the so-called Central Valley Project spurred California’s boom-
ing agricultural industry. Yet, over time, the availability of water hasn’t kept 
up with the pace of agriculture. In the meantime, the project changed an 
entire ecosystem, lowering river flows in northern California, destroying 
salmon runs, devastating marshes and wetlands, and increasing the salin-
ity of watersheds. Compounding the problem is the fact that California’s 
population has skyrocketed from less than 6 million in 1930 to about 
38 million today, increasing competition for water from municipal and 
industrial users.

Over the past few years, California’s drought has exacerbated what was 
already a critical problem. The drought is responsible for the greatest wa-
ter loss ever seen in California agriculture, with river water for Central 
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Valley farms reduced by roughly one third. In 2014 alone, the drought 
was expected to cost the farming industry more than $1 billion in crop, 
dairy, and livestock losses and cause more than 17,000 workers to lose 
their jobs, according to a report from scientists and economists at the 
University of California, Davis. With nearly 80 percent of the state ex-
periencing “extreme” or “exceptional” drought, the farming industry has 
come under increasing risk.3

Like Bisabri, farmers in parts of the Central Valley have fallowed some 
of their land to keep other parts alive.4 Others are pumping groundwater 
at unprecedented rates, causing water levels to drop below the reach of 
irrigation pumps.5 Chronic overpumping has depleted ground-fed surface 
streams6 while causing some municipal wells to run dry.7 In the meantime, 
water contamination from agricultural runoff in the valley has increased 
fivefold in the last 4 decades, angering residents whose nitrogen-laced well 
water has been rendered undrinkable.8

Today, unemployment in some towns of the San Joaquin Valley has 
approached 40 percent, with the worker motto, “No water, no work.” 
Ironically, long food lines have become daily occurrences in a region that 
produces more food than anywhere else in the country.9

Responding to the crisis, the California legislature in 2014 tried to 
limit groundwater pumping for the first time. The new laws give local 
agencies 5 to 7 years to develop their plans and until 2040 to implement 
them, leading some to criticize the legislation as “too little, too late.”10 In 
the meantime, farmers and ranchers continue to withdraw water as if it 
were an unlimited bank account. “We’re acting like the super-rich who 
have so much money they don’t need to balance their checkbook,” said 
Richard Howitt, coauthor of the University of California, Davis report.11

U.S. Agriculture at a Crossroads
The Central Valley is not alone in its struggle for water. If we continue 
down the current path, agriculture across the United States will not have 
the supply of clean freshwater needed to feed a growing population. 
Nor will it continue to enjoy its status as the world’s largest agricultural  
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exporter.12 Today, irrigation is the most significant use of water in the 
United States, accounting for 80 to 90 percent of the nation’s consump-
tive water use.13 Overall, freshwater withdrawals in the United States have 
nearly doubled since 1950,14 and with population in the United States 
expected to grow by another 25 percent by 2050, the agriculture industry 
will confront growing instability in both the availability and the cost of 
water. Combine that with the increasing occurrence of drought and flood-
ing caused by climate change and growing competition for water from 
municipalities and industry, and the future of water for U.S. agriculture 
is a cause for grave concern.

Internationally, the rate of agricultural production growth has already 
been slowing because of both shrinking water supplies and the increased 
competition for land, according to a recent United Nations report, The 
State of the World’s Land and Water Resources for Food and Agriculture. “Wa-
ter scarcity is growing,” the report said. “Salinization and pollution of 
water courses and bodies, and degradation of water-related ecosystems are 
rising. In many large rivers, only 5 percent of former water volumes re-
main in-stream, and some rivers . . . no longer reach the sea year-round.”15

Unfortunately, the slowdown has been occurring at a time when food 
production needs to increase dramatically to accommodate rising de-
mand. Global population is expected to grow by another 2 to 3 billion 
people by 2050. At the same time, worldwide demand for food over the 
next few decades will increase by a staggering 70 percent.16

Producing 70 percent more food than we do today will be a daunting 
challenge for a system that’s already at or near capacity. Not counting 
Greenland or Antarctica, farms already cover nearly 40 percent of Earth’s 
land surface, most of it the best arable land. And flows of nitrogen and 
phosphorus through the environment have doubled since 1960, creating 
dead zones at the mouths of many of the world’s major rivers.17

Given all of this, using unlimited amounts of water, fertilizers, herbi-
cides, and pesticides on unlimited swaths of land is no longer an option. 
Instead, we must feed the world’s booming population by growing more 
food on virtually the same amount of land, with less water, in a way that’s 
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environmentally sustainable. And to achieve that goal, modern agricul-
ture as we know it needs to undergo a significant redesign.18

Victims of Our Own Success
Over the last century, U.S. agriculture has made phenomenal gains. In 
1880, nearly half of all working people in the United States were farm-
ers.19 Today, just 3 percent of the labor force produces all of our food and 
fiber while supplying about 10 percent of international consumption.20 
In terms of labor, it now takes just a fraction of the time that it once did 
to grow most crops. Today, for example, only 6 hours of human labor are 
needed to grow 100 bushels of wheat, compared with 147 hours in 1900. 
Likewise, it now takes just 5 hours to grow 1 bale of cotton, compared 
with 248 hours in 1900.21

Not only has labor efficiency increased, but so has the yield per acre. 
For example, the amount of corn farmers can grow has skyrocketed from 
25 bushels per acre in 1900 to more than 120 bushels today. Similarly, 
the amount of cotton grown per acre has nearly tripled from about 200 
pounds in the early 1900s22 to 600 pounds today.23

Many of these efficiencies can be attributed to the Green Revolution 
that started after World War II, when the additional demand for food led 
to the rapid intensification of agriculture. Indeed, in the quarter century 
from 1950 to 1975, agricultural productivity advanced more quickly than 
at any other time in American history.24 Thanks to the Green Revolution, 
farming today is dominated by the use of sophisticated equipment; syn-
thetic pesticides, herbicides, and fertilizers; and hybrid strains of plants 
and animals. The benefits have been many. Electronic monitoring sys-
tems help farmers plant seeds at the necessary depth and spacing, and 
self-propelled harvesters have mechanized the harvesting of nearly every 
crop, with some even cleaning them and packing them into boxes. Fertil-
izers such as nitrogen have made it possible to grow crops on the same 
land year after year. Pesticides and herbicides have eliminated the need to 
cultivate row crops while dramatically increasing the yield per acre. And 
plant and animal breeding has led to higher crop yields, greater milk and 
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meat output, and more disease-resistant crops. The Green Revolution has 
exponentially increased the amount of food available worldwide, allowing 
population to soar.

Yet, in many ways, the Green Revolution is a victim of its own success. 
Largely because of these farming methods, world population has doubled 
since 1960, putting greater pressure on both the supply and the quality of 
water. In the United States, pesticides can be found in nearly all streams 
in both agricultural and rural areas that have been studied by the U.S. 
Geological Survey. In addition, pesticides have been found in half of all 
shallow wells and one third of deeper wells that have been sampled.25 
Altogether, 42 percent of the nation’s stream length is in poor biologi-
cal condition, and 25 percent is in only fair biological condition, largely 
because of agrochemicals.26

In terms of our water quantity, industrialized agriculture has reduced 
the total amount of available surface and ground water. More than half 
of all crops west of the United States’ 100th meridian use irrigated water 
from dammed rivers and aquifers for their production. And by some esti-
mates, about one quarter of water used for irrigation isn’t replenished on 
an annual basis.27 Several factors, including rising population, economic 
growth, and increasing energy demands, are expected to further strain 
existing water supplies over the next several decades. At the same time, 
climate change—through warming temperatures, shifting precipitation 
patterns, and reduced snowpack—is expected to reduce water supplies 
and increase the demand for water, especially across the American West.28

Forty Cowboy Hats
Insufficient clean freshwater doesn’t just hurt the environment; it also 
threatens the future of U.S. agriculture. As farmers in Central Valley, Cali-
fornia have experienced firsthand, when the water runs out, agricultural 
production is put at tremendous risk. Perhaps as a reaction to the finger 
pointing of modern environmentalism, mainstream agriculture has done 
its own part to foster an us versus them mentality. The result has been 
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a polarized atmosphere that has slowed the implementation of innova-
tive solutions needed to maintain an adequate supply of clean freshwater, 
jeopardizing both the environment and the industry’s future.

Although it is not universally the case, I’ve witnessed farmers’ and 
ranchers’ reluctance to change—and, in some cases, even to engage in 
discussions. One time when I was addressing a local watershed council 
about a pilot project designed to increase farming profits while saving 
water, I saw firsthand how the agricultural community can cling to an 
I’ve-always-done-it-this-way mentality.

The council was made up of citizens, resource agencies, and restoration 
professionals, with about forty farmers and ranchers, almost all of them 
wearing cowboy hats, looking on. After discussions lasting more than a 
year, for the umpteenth time, I reiterated the purpose of the project to the 
still suspicious crowd, who figured I was trying to steal their water and 
run them off the land that their forebears had settled. What I was actually 
trying to do was find an economically viable way for them to stay on their 
land while improving its health. But culture would not even let us get to 
the problem, much less the solution. The exchange went down like this:

I asked the sea of cowboy hats, “Who here would be interested in see-
ing if they could clear $30,000 rather than $5,000 a year, use less water, 
and turn that water back in-stream for fish—whether you love fish, hate 
fish, or couldn’t give a rip about fish?”

Nobody raised a hand.
“Okay, leaving the water piece out for now, who here would be inter-

ested in clearing $30,000 rather than $5,000 a year?”
Nobody raised a hand.
Fairly exercised at this point, I asked, “Who here thinks 30,000 is a 

bigger number than 5,000?”
Nobody raised a hand.
Realizing the dead-end, I withdrew the proposal from consideration, 

noting that I had asked simply for fair consideration and not gotten it. I 
was furious.
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Looking back now, a decade later, I see my interaction with the John 
Day agricultural community as indicative of a larger problem. We are part 
of a system that is physically integrated, yet we treat the parts as if they 
exist separately. Despite living in the ultimate closed loop (the biosphere), 
humans operate under an open-ended accounting system; we do not track 
our impacts well, and we have never accepted in any meaningful way that 
our natural resources have limits. Culturally, we do not believe that us-
ing less could ever equate to prospering more. The farmers and ranchers 
in that room could not even begin to consider that coupling less water 
with innovative management could net them more money. For them, 
more was always better, regardless of where our collective account balance  
sits.

Over time in a world of limits, such a model will not work. And if we 
are to tackle the complex water problems that face our planet, the agri-
cultural industry must take a seat at the table. Farmers and ranchers can 
wait for the situation to become a full-blown crisis. Or they can make the 
necessary changes now.

For a crystal ball into their future, farmers and ranchers need look no 
further than the commercial fishing industry. Over the last 50 years, a 
whopping 90 percent of large fish such as tuna, halibut, and cod have 
been fished out of the world’s oceans, resulting in an enormous economic 
hit to the industry.29 Essentially, the fishing industry continued to use 
more and more technology to systematically harvest more fish than vari-
ous species could withstand, and the collapses began.

As fish have gradually gone extinct, many in the commercial fishing 
industry have come to realize that a healthy fishing industry depends on a 
healthy environment, and they’ve teamed up with scientists to determine 
the total catch amount that will still allow for good reproduction. They’ve 
also joined with environmental groups to ensure that enough water re-
mains in our streams and rivers.

Unfortunately, it took a crisis for that to happen, but better late to 
the table than never. Some commercial fishers now say the relationship 
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between a vibrant environment and a vibrant fishing industry is obvious. 
Said Zeke Grader, executive director of the Pacific Coast Federation of 
Fishermen’s Associations, the most active trade organization of commer-
cial fisherman on the West Coast,

The fishing industry relies on healthy ecosystems for abundant fish stocks. It 
relies on sound research and regulations to assure sustainably managed fish-
eries. . . . And, it relies on clean waters to assure the fish harvested are mar-
ketable. All this should be a “no-brainer” for anyone in this industry. . . . The 
“green” that is driving us, after all, are the greenbacks derived from healthy 
fisheries—and that is the way it should be, for ecosystem protection only 
makes economic sense.30

Adopting a Quantified Approach
Economic sense, indeed! As is true for the fishing industry, a strong envi-
ronment is in the agriculture industry’s own best interest—it underpins 
everything. So how do we foster both a sustainable environment and a 
sustainable agriculture industry? As with modern environmentalism, the 
first step for today’s agriculture is to assess the current situation. What was 
the situation when the Green Revolution began, and what is the situa-
tion now? In the years after World War II, both water and energy seemed 
limitless. New chemical fertilizers made from natural gas and pesticides 
made from petroleum were just coming onto the market, as was more 
mechanized farm machinery propelled by cheap fossil fuels. The time was 
ripe for agricultural productivity to expand.

Yet today, the era of cheap fuel and seemingly limitless water is drawing 
to a close. We now know the devastating effects that agrochemicals have 
on our watersheds. And the return on our agricultural investment is start-
ing to diminish. According to research led by global ecologist Jonathan A. 
Foley and published in Scientific American, the average global crop yield 
over the last 2 decades increased by just 20 percent. “That improvement 
is significant, but it is nowhere near enough to double food production 



 80 Q UA N T I F I E D

by midcentury,” Foley wrote. “Whereas yields of some crops improved 
substantially, others saw little gain and a few even declined.”31

Moving forward, it’s unlikely that the rapid gains in crop yields can be 
sustained. There is only so much more the agriculture industry can do to 
streamline production using the same old methods. And at some point, 
we’ll no longer have the cheap energy or the freshwater supplies to keep 
the expansion going.

Many hold out hope that genetically modified (GM) food will drive the 
next Green Revolution. Work is already under way to develop drought-
tolerant and flood-tolerant crop varieties by inserting genes from one spe-
cies into another. Yet these products are just hitting the market, and it 
remains to be seen how they will affect the use of water.

Proponents of GM food also claim that GM seeds will reduce the to-
tal amount of agrochemicals used, but so far these predictions haven’t 
been borne out. As respected environmental activist Dr. David Suzuki has 
pointed out, GM seeds are being engineered to be resistant to the herbi-
cides and pesticides sold by specific agribusinesses so that their use necessi-
tates the application of these same companies’ agrochemicals. “More than 
half of the products that are [produced by] Monsanto are seeds that are 
generated not to produce more nourishment or to be better tasting, but to 
allow these plants to be drenched with Monsanto pesticides,” Suzuki said 
in an interview with the Canadian Broadcasting Corporation.32

Indeed, according to a recent study by Washington State University re-
searcher Charles M. Benbrook, the first 16 years of genetically engineered 
crops have led to an overall increase in the use of herbicides and pesticides. 
Overall, between 1996 and 2011, herbicide-resistant crop technology led 
to a 527-million-pound increase in herbicide use in the United States. 
Similarly, pesticide use increased by an estimated 404 million pounds, or 
about 7 percent. “Contrary to often-repeated claims that today’s geneti-
cally-engineered crops have, and are reducing pesticide use, the spread of 
glyphosate-resistant weeds in herbicide-resistant weed management sys-
tems has brought about substantial increases in the number and volume of 
herbicides applied,” Benbrook wrote. The study predicted that new GM 
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corn and soybean seeds coming onto the market could increase herbicide 
use by another 50 percent.33

An increase in herbicide and pesticide use isn’t an option at a time when 
our waterways are already polluted. Nor is an exclusive focus on maxi-
mizing crop yields at the expense of our environment. As Hans Herren, 
a World Food Prize laureate and the director of Biovision, a Swiss non-
profit, told National Geographic magazine, “The choice is clear. We need a 
farming system that is much more mindful of the landscape and ecologi-
cal resources. We need to change the paradigm of the green revolution. 
Heavy-input agriculture has no future—we need something different.”34

Moving from Maximized to Optimized
So what should be our outcome? The answer lies in achieving the right 
balance. Rather than simply maximizing crop yields, we must instead 
focus on optimizing them, meaning that we must strive for the highest 
amount of nutrition within the parameters of a healthy ecosystem. If we 
want to continue producing enough food to feed the world, we need to 
preserve both the quality and the quantity of clean freshwater into the fu-
ture. To do that, we need to redesign the relationship between agriculture 
and the environment. Rather than prioritizing one over the other, we need 
to optimize both for greatest benefit. And that means moving away from 
maximizing food output by whatever means possible to a focus on calories 
and nutrients per gallon of water.35

Optimizing as opposed to maximizing yields requires new best man-
agement practices for the agriculture industry. We can no longer afford 
to dump large quantities of fertilizers and pesticides on our crops just 
because it’s cheap. Nor can we afford to irrigate our crops with huge 
amounts of water during the heat of the day just because it happens to 
be Tuesday. We need to quantify our actions so that we apply only the 
fertilizers, pesticides, and water that are truly needed, and do so in a way 
that optimizes both nutrition and profits while causing the least amount 
of damage to the environment.
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Using Innovation, Data, and Analytics to Farm More Precisely
The good news is that we have the ability to take an optimized approach; 
it’s just a matter of putting this knowledge to use. For more than a decade, 
for example, researchers have already known how to optimize irrigation 
for yield and profit. Using mathematical models, they can determine just 
how much irrigation is needed, taking a variety of factors into account, in-
cluding both farmer profits and environmental health. As shown in figure 
4.1, there comes a point when applying more water to a crop starts to have 
diminishing returns. Although a rational actor should stop, most agricul-
tural producers keep pouring the water on, partly out of habit, partly in 
order to maintain an active water right under the law, and partly because 
they don’t track it. If we use detailed models mapping the relationship 
between applied water, crop production, and irrigation efficiency, it’s clear 
that agriculture can optimize crop yields and profit margins while reduc-
ing the amount of water used.36

In addition to optimized irrigation, other methods to improve irriga-
tion efficiency abound. For example, drip irrigation, in which water is 
applied directly to the base of the plant, has been shown to save as much 
as 80 percent of water compared with other irrigation systems.37 And the 
lining of canals and reservoirs can reduce as much as 75 percent of water 
from seeping into the soil.38

Even more efficient yet are the technologies of hydroponics and aero-
ponics, which can grow plants without farmland or soil by creating a fine 
mist that delivers nutrients to plant roots. Some are even experimenting 
with these technologies using multifloor vertical buildings in urban set-
tings, claiming that they use no agrochemicals and as much as 90 percent 
less water compared with conventional cultivation techniques.39

With today’s innovations, there’s no reason why wasteful irrigation 
methods such as flood irrigation—in which water is piped to the fields 
and allowed to flow along the ground among the crops—is still being 
used. Even though about half of all water used in flood irrigation never 
makes it to the crops, flood irrigation remains one of the most popular 
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methods of irrigation in the United States.40 And more broadly speaking, 
at least half of irrigated cropland acreage across the United States is still 
irrigated with less efficient, traditional irrigation application systems.41

Similarly, when it comes to reducing agrochemical runoff, a wide vari-
ety of solutions are available. No-till and reduced-till techniques can help 
farmers improve soil while managing weeds without the use of herbicides. 
Buffers of shrubs or trees can be planted between crops and waterways to 
filter fertilizers and prevent them from seeping into streams and rivers. 
And cover crops can be planted at the end of the season to prevent agro-
chemicals from being washed into watersheds by winter rains. As Foley 
has pointed out, “When nearly half the fertilizer we apply runs off rather 
than nourishes crops, we clearly can do better.”42

Another key solution is precision agriculture.43 Similar in some ways to 
lean manufacturing, which Toyota and others in the business world have 

Figure 4.1. Watering beyond optimum irrigation levels wastes both water and 
money. Though legal, it’s not smart. (Credit: The Freshwater Trust, adapted from 
Marshall J. English, Kenneth J. Solomon, and Glenn J. Hoffman, “A Paradigm Shift 
in Irrigation Management,” Journal of Irrigation and Drainage Engineering 128, no. 
5, September/October 2002.) 
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implemented to identify and eliminate manufacturing waste, precision 
agriculture uses the latest technology to use only as much fertilizer, herbi-
cides, pesticides, seeds, and water as needed. Rather than planting a crop 
and then evenly distributing water and agrochemicals across the field, 
precision agriculture strives to apply the right treatment in the right place 
at the right time. By meticulously identifying and eliminating waste while 
minimizing damage to the environment, precision agriculture promises to 
take agriculture to the next level.

Using technology such as the Global Positioning System (GPS) and 
electronic sensors, farmers can measure the soil types, moisture levels, and 
fertilizer needs in different parts of their fields. They can determine where 
in the field they’re experiencing insect problems. And they can analyze 
which crops in their field are under stress and why. By linking these sen-
sors to digital mapping programs mounted on their tractors, they can then 
automatically deliver the exact amount of pesticides, herbicides, seeds, 
and water that are needed. With such precise inputs, farmers can lighten 
their impact on the land while reducing their costs.

By reducing their agrochemical use, farmers can limit the chemicals 
that run off into surface and groundwater. And by irrigating more pre-
cisely, they can improve their crop yields while reducing water usage. For 
example, farmers can use remote sensors to measure how much water 
their crop is actually using, giving them a more accurate picture of how 
much more water it needs.44

Among those embracing precision farming to conserve water and im-
prove crop yields is Tom Rogers, an almond grower in Madera County, 
California. Rogers and his brother are using a combination of careful soil 
moisture monitoring and weather information from on-site stations to 
help them decide when and how much to irrigate. Readings from soil 
probes are taken every 15 minutes to provide a detailed picture of how 
water is moving through the soil. In addition, weather stations mounted 
in the field provide information on the temperature above and below each 
tree’s canopy, as well as wind speed, humidity, and rainfall, allowing Rog-
ers to keep track of how much water is being added to his fields through 
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precipitation and how much is being lost through evapotranspiration—or 
the amount of water that evaporates from the soil and transpires from his 
trees.

All this information is used to determine when to irrigate, saving Rog-
ers up to 20 percent in water use in some fields, with yields higher than 
many of his neighbors. “We can water according to a calendar, or we can 
water according to trees’ needs,” Rogers said. “Our goal here is to water 
according to the trees’ needs.”45

On the other side of the country, the Iowa Soybean Association has cre-
ated an On-Farm Network that uses precision agriculture techniques to 
help soybean growers improve profitability, efficiency, and environmental 
stewardship. For example, farmers are using satellite images to identify 
problems in different parts of the field, such as variability in crop growth 
and damage from excessive rain. Knowing exactly which areas of their 
field are being lost to water, they can then seed cover crops to prevent 
weed growth and phosphorus deficiency in those specific areas.46

Iowa has also launched a science-based initiative to reduce nitrate and 
phosphorus loads in the state’s waterways by 45 percent, and the On-
Farm Network is responding by helping soybean farmers better manage 
their fertilizer use.47 For example, soybean farmers are using soil, stalk, and 
water testing to apply only as much nitrogen as needed to optimize yields. 
They are installing bioreactors that act like wetlands to filter out nitrates 
before they reach the river. They’re planting cover crops to suppress weeds 
and build organic matter. And they’re embracing “strip tillage,” a tilling 
method that reduces soil erosion and nitrogen runoff by plowing small 
strips needed to plant the soybeans rather than the entire field.

Arlo Van Diest, a soybean and corn farmer who’s been applying these 
methods, said strip tillage has saved him money while improving the qual-
ity of his soil. “We end up with just an entirely different soil structure,” 
he said. “It takes a while. It takes four or five years. You just feel the differ-
ence. Actually in the tractor, doing tillage work, you can just tell that our 
soil is much more mellow and loose.”48
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Breaking Down the Barriers to Participation
Although most, if not all, of these farming reforms increase farmer profits, 
one of the chief barriers to their adoption is the upfront cost of purchasing 
the technology. Environmental groups, governments, and investors have 
the opportunity to significantly move the needle by making funds avail-
able for these conservation practices and then helping farmers measure 
and hone their results.

In addition, organizations can build new technologies and make them 
available to farmers. In California, for example, the state Department 
of Water Resources has developed the California Irrigation Management 
Information System (CIMIS), a compilation of data designed to help irri-
gators manage their water resources more efficiently. CIMIS takes weather 
data from more than 140 computerized weather stations throughout Cali-
fornia and uses it to provide data about evapotranspiration to help farmers 
determine when to irrigate and how much water to apply.49 Growers using 
these data in a pilot study reduced their water use by 13 percent while 
increasing their yields by 8 percent.50

Another solution that’s been proposed, one that tackles incentives from 
the consumer standpoint, is to create a sustainable food certification pro-
gram that rates food products based on how well they deliver nutrition, 
promote food security, minimize water use, and maintain the health of 
the environment. Just like the Leadership in Energy and Environmental 
Design (LEED) program, which awards different levels of certification 
for green building construction, a sustainable food certification program 
could create momentum for sustainably grown food by giving consum-
ers far more information about how their food is grown. As Foley put it, 
“This certification would help us get beyond current food labels such as 
‘local’ and ‘organic,’ which really do not tell us much about what we are 
eating. Instead we can look at the whole performance of our food—across 
nutritional, social and environmental dimensions—and weigh the costs 
and benefits of different farming approaches.”51
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Although similar programs to label sustainably produced forest prod-
ucts and seafood have yet to take off, I believe that is changing and that 
the buying habits of the next generation will demand greater transparency 
about the sustainability of food-growing processes.

Managing the Land Holistically
Another way in which the economy and the environment can be brought 
together is through holistic management, an approach to agriculture that 
helps farmers and ranchers better manage agricultural resources for long-
term economic, environmental, and social benefits. The concept is the 
brainchild of Allan Savory, a Rhodesian wildlife biologist who wanted 
to understand what was causing the desertification of the world’s grass-
lands.52 Desertification, in which dry land turns to desert, threatens about 
two thirds of all land on Earth, making it unusable for farming or graz-
ing livestock.53 Today, arable land loss is estimated at 30 to 35 times the 
historical rate.54

Although desertification is typically attributed to overgrazing by live-
stock, by studying desertification, Savory concluded that livestock are ac-
tually good for the land. During times when there were very large numbers 
of wild grazing animals, their movement prevented overgrazing, and their 
trampling ensured good cover of the soil. Savory found that by bunching 
agricultural livestock into larger herds and better planning their grazing 
to mimic the patterns of wild grazing animals, we can actually reverse 
the effects of desertification, turning desert areas back into arable land 
that can support water and vegetation. Savory’s organization, The Savory 
Institute, has been applying the principles of holistic management to 37 
million acres across five continents.55

The Freshwater Trust has been working with farmers and ranchers in its 
home region to apply the principles of holistic management to heal grass-
lands and restore rivers while helping them increase profits. For example, 
some landowners have agreed to lease their water rights during the sum-
mer in order to increase stream flows for salmon runs. Others have agreed 
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to implement water-saving technologies while keeping the same acreage 
in production. They’ve then leased their rights to the excess water, making 
a profit off of that water while allowing more water to remain in-stream.

One farmer we’ve been working with is Susan Boyd, owner of a 50-acre 
organic alfalfa farm in eastern Oregon. Boyd used to harvest her alfalfa 
three times a year, drawing irrigation water from Little Creek bordering 
her property, which feeds into Catherine Creek. But she’s since agreed to 
lease some of her water rights to The Freshwater Trust during the summer 
when Catherine Creek runs dry, killing fish that rely on the watershed 
for habitat. By the third cutting, her alfalfa is usually “pitiful” anyway, so 
Boyd was open to leasing back the water. Interestingly, her participation 
in the program initially drew criticism from neighbors—until she told 
them it’s boosted her earnings. “The farmer comes out ahead; the fish 
come out ahead,” she said. “It’s a wonderful program.”

In addition to working with existing landowners, The Freshwater Trust 
has also started an experimental program designed to encourage young 
people who embrace the principles of holistic management to get into 
the business. The effort is designed to make it affordable for young farm-
ers and ranchers to purchase land by leasing some of their water rights to 
leave water in-stream.

Programs such as these are aimed at motivating existing farmers and 
ranchers to change their land management practices while encouraging 
future generations to implement the right methods from the start—all 
while turning a profit. It may not look exactly like traditional agriculture, 
but it works.

Only We Can Do This
Over the past few decades, an ideological debate has been brewing that 
pits advocates of organic and local foods against advocates of conven-
tional agriculture. Proponents of organic farming argue that conventional 
farming unnecessarily damages the environment, whereas supporters of 
conventional farming claim that the lower crop yields of organic farming 
will never be able to feed the world.
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Clearly, organic farming, with its emphasis on environmental steward-
ship, is an important part of the equation. And in recent years, organic 
crop yields have improved. For example, a recent study published by the 
University of Minnesota’s Institute on the Environment found that, al-
though organic yields are on average 25 percent lower than conventional 
yields, the yield gap is much lower for some types of crops, such as soy-
beans and fruit.56

Yet in my opinion, it’s not an either–or situation. If we are to massively 
increase our food production over the next few decades while improving 
the health of the environment, the best farming methods from all prac-
tices must be implemented. In many cases, conventional farmers can ben-
efit by adopting the environmental protection techniques used by organic 
farmers. Likewise, organic farmers can look to some of the principles of 
precision agriculture to improve their yields while continuing to care for 
the soil and water. As the University of Minnesota researchers concluded 
in their yield comparison study, “To achieve sustainable food security we 
will likely need many different techniques—including organic, conven-
tional, and possible ‘hybrid’ systems—to produce more food at affordable 
prices, ensure livelihoods to farmers, and reduce the environmental costs 
of agriculture.”

Not only must we incorporate the best farming techniques across the 
board, but all of us must play a role in developing new solutions. With the 
worldwide market for agrochemicals expected to grow to more than $240 
billion by 2018,57 we can’t afford to shun agribusinesses such as Mon-
santo, Syngenta, and Bayer. Love them or hate them, the reality is these 
corporations aren’t going out of business anytime soon. So if it’s results 
we’re after, a better solution would be to work with them to change their 
practices. These companies have huge research arms. By proactively en-
gaging them, we have a better shot at developing fertilizers and pesticides 
that have fewer negative effects on the natural environment. At the same 
time, we can create a market for these products by providing incentives 
for farmers to use them.

A great example of this kind of collaboration is Field to Market, a  
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sustainable agriculture alliance of which The Freshwater Trust is a mem-
ber. The alliance has attracted a wide range of players, including agri-
businesses, universities, conservation groups, and others, to help farmers 
improve the environment while increasing productivity. Among the al-
liance’s innovations is the Fieldprint Calculator, a free tool designed to 
help farmers better understand the impacts of their farming methods on 
soil conservation, irrigated water use, water quality, carbon emissions, and 
other factors.

Field to Market has also launched several projects to help farming be 
more sustainable. For example, it is working with corn farmers in Iowa’s 
Boone River watershed to establish nutrient management plans that re-
duce their use of fertilizers. Farmers participating in the project are using 
the Fieldprint Calculator to understand how their farming practices are 
affecting water quality. They are also working with Field to Market to 
implement better management practices, including those used by organic 
farmers, such as planting cover crops and conservation tillage. Combined, 
these practices are expected to prevent tens of thousands of pounds of 
nitrogen pollution from flowing into the rivers.58

Attempts to solve our agricultural problems in silos (pun intended) 
aren’t going to succeed at the necessary pace or scale. We need strong part-
nerships—and many of them—if we’re going to feed our booming popu-
lation without destroying the planet. The ability to manage our portfolio 
of economic and environmental assets starts with clear quantification of 
what specifically we get, and what specifically we give up, when we make a 
decision. New tools and new transactions can lead to outcomes that result 
in a win–win for agriculture and the environment.

As we will see in the next chapter, other industries are already starting 
to feel the effects of diminishing freshwater. And, although the business 
world meticulously quantifies its financial results, it needs to broaden its 
accounting methods for our economy to continue to thrive in the coming 
decades.
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C H A P T E R  5

It’s the Environment, Stupid

In the northern Indian state of Uttar Pradesh, the Pollution Con-
trol Board recently ordered Coca-Cola to shut down its bottling plant, 
claiming aquifer levels at the factory were critically low and that Coca-
Cola had failed to get permission to use the area’s groundwater.1 The or-
der, which the world’s biggest soft drink maker has appealed, followed a 
similar decision a decade earlier to shut down a Coca-Cola bottling plant 
in the southern Indian state of Kerala after residents there complained it 
was draining and polluting local water supplies.2 In other parts of India, 
too, Coca-Cola’s bottling plants have faced opposition because of rapid 
water depletion.3 Amit Srivastava of India Resource Center, which led the 
campaign to close the Uttar Pradesh bottling plant, explained, “Coca-Co-
la’s business strategy has put its plants near its big markets: the cities. That 
means it’s putting itself in competition with local people and farmers.”4

Closer to home, another multinational company has also been bump-
ing up against the limits of water. To guarantee its future expansion, Intel, 
the world’s largest semiconductor chip maker, has literally been pump-
ing water back into the aquifer for future use. Rather than reusing all of 
its wastewater, Intel, with the help of city officials at its manufacturing 
plant in Chandler, Arizona, has been injecting 1.5 million gallons a day 

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
DOI 10.5822/ 978-1-61091-615-8_6, © 2015 Joe Whitworth.
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of cleaned-up wastewater 600 feet down into a sandstone aquifer beneath 
the city. To date, the computer chip manufacturer has saved more than 3.5 
billion gallons of water for future use.5 By banking water for the future, 
Intel and the City of Chandler are ensuring both Intel’s and the city’s fu-
ture growth at a time when population is exploding, droughts are length-
ening, and climate change is making water supplies less predictable. “If we 
never recharge another drop, we have enough water underneath us to last 
about 100 years,” said Dave Siegel, water czar for the City of Chandler.6

Examples such as these demonstrate the central, if historically hidden, 
importance of freshwater to business. Without it, the corporate world 
would grind to a halt. From automobile manufacturing to consumer 
packaged goods to high-tech, almost every industry relies on water for at 
least some part of its process. Water is behind almost every product we 
buy, yet most people are unaware of it.

Take the $600-billion soft drink industry, for example.7 One would 
think that a 16-ounce bottle of pop would take 16 ounces of water for 
its production. But the reality is that every 16-ounce bottled soft drink 
we consume takes 45 to 82 gallons to produce.8 About 95 percent of that 
water comes from growing the ingredients—mainly the sugar from sugar 
beets, cane sugar, or high-fructose corn syrup. The remaining 5 percent of 
water is needed for the production process, labeling, and packaging. So if 
the 1.9 billion servings per day in 2015 proudly noted on Coke’s website 
were of the 16-ounce cola variety, that would take somewhere between 31 
and 57 trillion gallons of water per year to produce. For context, the low 
end of that water footprint range could put the whole state of California 
under a foot of water. And, although Coca-Cola is the world’s best-selling 
soft drink, it’s just one of hundreds of soft drink brands on the market.

Likewise, the needs of the $250-billion semiconductor industry make 
it an incredibly thirsty business.9 The microchips that power our comput-
ers, laptops, and cell phones rely on large volumes of water of the highest 
industrial quality. Because even the slightest imperfection can render a 
chip useless, the water is purified using sophisticated filters that eliminate 
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even microscopic contamination. Large volumes of this water are then 
used to wash each layer clean as metal is etched away by acid to form the 
chips’ circuitry. Creating an integrated circuit on just one 300-millimeter 
wafer uses approximately 2,200 gallons of water. For a chip manufacturer 
such as Intel, that adds up to lots of water. In 2009, for example, Intel 
reported using more than 7.5 billion gallons of water worldwide.10

Nearly every product we buy has a similar water story. Producing a 
cup of coffee uses 55 gallons of water.11 A gallon of milk, 880 gallons. A 
3-ounce steak, 338 gallons. A pair of jeans, 2,900 gallons. A cotton shirt, 
700 gallons. A car, 32,000 gallons. A computer, 39,000 gallons.12 The 
electricity a typical person consumes each day, 670 gallons. Every pound 
of paper, 1,160 gallons.13

You get the idea: It all adds up. Simply put, water is the invisible engine 
that fuels economic growth. The problem is that, as competition for scarce 
supplies of water continues to mount, the situation could wreak havoc on 
our global economy. Indeed, a recent report by the Carbon Disclosure 
Project (CDP), a United Kingdom–based organization that encourages 
corporations to report on their carbon emissions and water usage, reached 
a startling conclusion about our global economy’s dependence on water. 
The report predicted that if we continue our current water management 
practices, an estimated $63 trillion worth of business will be at risk. That’s 
45 percent of the projected 2050 global gross domestic product (GDP) 
(at 2000 prices), or 1.5 times the size of today’s entire global economy!

After analyzing the water disclosure information of 191 Global 500 
companies, the authors concluded that 53 percent have already been 
harmed by problems related to water, such as business interruption and 
property damage from flooding, with associated financial costs for some 
companies as high as $200 million. What’s more, 68 percent admit that 
water poses a substantial risk to their business. “Water-related risks con-
tinue to place stress on economies and communities at both local and 
global scales,” the report says. “The financial impacts of floods, droughts, 
and overall water quantity and quality are rippling across the world.”14
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Outstripping the Supply of Water
The corporate world does an excellent job of maximizing profits—in the 
short term. Yet businesses have largely failed when it comes to planning 
for lasting success. Although industry doesn’t consume as much water as 
agriculture, it still has a large impact on both its quantity and its quality. 
Altogether, U.S. industries use 18,200 million gallons of water per day, or 
9 percent of total water withdrawals in the United States.15 Worldwide, 22 
percent of all water is used for industrial purposes. What’s more, industrial 
water usage typically grows as a country’s income increases, with industrial 
water use as high as 59 percent in high-income countries.16

The unfortunate reality is that industrial water use isn’t expected to 
slow down anytime soon. The Organisation for Economic Co-operation 
and Development (OECD) predicts that global water demand will in-
crease by 55 percent by 2050, with some industries needing far more. 
For example, the amount of water needed for electricity production is 
expected to increase by 140 percent, and that used by the manufacturing 
sector is expected to grow by a whopping 400 percent.17

This kind of growth cannot be sustained under our current water man-
agement regime. In fact, global demand for water is expected to outstrip 
the supply by 40 percent by 2030, according to a McKinsey & Co. analy-
sis, putting industry at risk as it increasingly competes with communi-
ties and farmers for limited water supplies. Said Rose Marcario, CEO of 
Patagonia, “Business can be the most powerful agent for change, and if 
business doesn’t change, then I think we’re all doomed. Business that puts 
profit above people and the environment is not going to be a healthy and 
sustainable way for us to live and for the planet to survive.”18

A Critical Risk Management Strategy
Nobody wants to see a future in which we’re all doomed. And we do have 
a choice here. In the life of any enterprise, there comes a moment when 
the fundamentals of the operating environment change. Andy Grove, the 
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clear-eyed leader of Intel, called these moments inflection points (figure 
5.1). Such moments, Grove admits, are hard to discern from the day-
to-day challenges that businesses face. But if not responded to, they can 
threaten the very life of the enterprise. They force the hard decision to 
invest in a down cycle and take a more promising trajectory or to do 
nothing and wither.

Today, the declining availability of water presents a critical inflection 
point for the economic world. Businesses can adapt to the new reality, or 
they can ignore it, putting their future livelihoods at risk. To modernize 
James Carville’s famous line from the 1992 presidential election, “It’s the 
environment, stupid.”

Making smart decisions about water is critical to corporate risk man-
agement. A solid water use plan reduces a company’s operational costs. 
It prevents disruptions to production. It helps companies avoid conflicts 

Figure 5.1. Strategic inflection points are moments of fundamental change that 
must be responded to in order to reach potential. (Credit: The Freshwater Trust, 
adapted from Andrew S. Grove, Only the Paranoid Survive: How to Exploit the 
Crisis Points That Challenge Every Company, New York: Doubleday, 1996.)
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with farmers and communities. And it ensures that the company has 
enough water to secure its operations well into the future. In the long 
term, the economy will favor businesses that proactively manage their 
water because they will be the most cost-effective—and the most resilient.

The demand for change is beginning, albeit slowly. Increasingly, inves-
tors are requiring that businesses disclose how they manage water. In fact, 
the number of investors that have called for greater corporate transpar-
ency on water has quadrupled in the last 3 years alone, according to the 
CDP.19 The strategic question centers not on whether most companies 
will face water risks but rather on how severe and frequent they will be. 
Accordingly, for a growing number of investors, the failure to disclose 
water information will become a reason to divest.

Consumers, too, especially millennials, are beginning to demand sus-
tainability information about the products they purchase. As environ-
mental strategy advisor Andrew Winston wrote in an article in Harvard 
Business Review, “Customers increasingly expect ready access to infor-
mation about the things they buy. How, where, and by whom are your 
products made? What’s in them? What is their environmental and social 
impact?”20 It is increasingly clear this generation not only believes in an 
ideal but is earnest in bringing it about.

Smart companies that begin responding to these demands now have 
the opportunity to increase brand loyalty and deepen customer trust, giv-
ing them a competitive advantage. At the other end of the spectrum, 
those that fail to adapt could lose customers. Consider, for example, 
General Mills’s recent decision to stop using genetically modified organ-
ism (GMO) ingredients in its original Cheerios. The decision came after 
40,000 consumers posted on Facebook in support of a campaign orches-
trated by the nonprofit Green America to pressure General Mills to make 
Cheerios GMO-free.21 In a world of scarce natural resources, I can see 
consumers launching these same kinds of campaigns to demand more 
sustainable products.
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Trapped by a Short-Termism
So what’s preventing businesses from taking a long-term view of water 
and other natural resources? In a nutshell, “short-termism.” The pressure 
to make as much money as quickly as possible has discouraged many busi-
ness leaders from confronting environmental problems that threaten their 
long-term existence, not to mention success. Preoccupied by short-term 
performance measures, quarterly earnings, and the demand for immedi-
ate profits, today’s business institutions are poorly equipped to address the 
twenty-first-century issues that demand their attention. According to a 
recent McKinsey Quarterly survey of more than 1,000 board members and 
C-suite executives, 63 percent of respondents said the pressure to gener-
ate strong short-term results had increased over the past 5 years, and 79 
percent felt pressured to demonstrate strong financial performance over a 
period of 2 years or less.22

A short-term focus worked pretty well in the past. But in a world of 
limited resources, it’s economic suicide. Without long-term planning, an 
increasing number of businesses may find themselves in the same position 
as Coca-Cola, in which they compete with farmers and municipalities for 
dwindling supplies of water. Moreover, they’ll have no way of knowing 
whether they have enough water to expand their operations in the future, 
let alone sustain their current business.

Broadening the Focus
Today’s businesses are at an inflection point, and adapting to the new 
reality requires a broader focus, one that also accounts for the long-term 
health of society and the environment. British sustainable development 
leader John Elkington, who in 1994 coined the term triple bottom line, 
has spent the last couple of decades urging companies to move to a fuller 
accounting framework that measures their impact on people and the 
planet—in addition to profits (figure 5.2). Lasting success, he argues, will 
depend on it.23
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Many have since latched on to Elkington’s idea, with some corporations 
now describing their triple bottom line progress on their websites and in 
their reports. Taking this idea a step further, in recent years the nonprofit 
B Lab has begun certifying for-profit companies as B Corporations (the 
B stands for the benefit companies provide to society). Cofounded by 
Jay Coen Gilbert, Bart Houlahan, and Andrew Kassoy, B Lab is work-
ing to redefine business success by marrying “the power of markets with 
the purpose and mission of the nonprofit sector.”24 To earn the certifica-
tion, companies must fill out a lengthy questionnaire that covers every-
thing from charitable giving to energy efficiency to employee benefits in 
a process similar to the Leadership in Energy and Environmental Design 
(LEED) certification system for green buildings. They must also amend 
their articles of incorporation to say that managers must consider the 

Figure 5.2. Companies are starting to move to a fuller accounting framework that 
tracks their social and environmental progress in addition to their financial gains. 
(Credit: Image provided by B Lab.)
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interests of employees, the community, and the environment rather than 
focusing exclusively on shareholders. So far, more than 1,200 companies 
have received the certification, including popular brands such as Patago-
nia, Etsy, and Seventh Generation.25 As more businesses become certified, 
B Lab’s founders hope it will give consumers a better way to make buying 
decisions. “We want to help consumers separate good companies from 
good marketing,” said Coen Gilbert.26

In addition to certifying businesses, B Lab has been hard at work chang-
ing state corporate governance laws. In some states, corporate boards of 
directors are required by law to maximize shareholder value over all else, 
limiting their ability to create benefits for society if it means accepting a 
lower financial return.27 B Lab has been working to change that by con-
vincing states to allow companies to incorporate themselves as “benefit 
corporations.” Large private equity, venture, and institutional investors 
are beginning to invest in these corporations, understanding the com-
mitment they make to their stakeholders is their value. In just 4 years, 
30 states have changed their corporation forms to allow benefit corpora-
tions.28 With these changes in place, shareholders in those states will be 
able to sue their corporate boards of directors if they fail to carry out their 
social mission in the same way that they can sue traditional companies 
for failure to perform their fiduciary duties.29 Now that’s corporate social 
responsibility with teeth!

Tracking Environmental Health
As we broaden our definition of success, we must also find a way to quan-
tify it. History has shown that, when the value of a resource isn’t measured, 
we don’t invest in protecting it. In fact, we aggressively consume it until 
it abruptly becomes scarce.30 Accordingly, any meaningful environmental 
reform requires measurement and quantification. To bring about greater 
environmental and societal health, we need indicators that help us gauge 
our success at both the macro and the micro levels.

On a national scale, this means measuring and reporting on our envi-
ronmental progress alongside indicators such as GDP and the consumer 
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price index (CPI) that countries rely on to assess their financial prosper-
ity. Indeed, some organizations have been hard at work developing such 
measures. For example, Yale and Columbia universities jointly publish 
an annual environmental health index (EHI) that ranks how well coun-
tries protect ecosystems and human health from environmental harm.31 
In addition, the OECD teams up with other international organizations 
to publish environmental indicators in areas such as water consumption, 
fisheries, and carbon dioxide emissions.32 For these indicators to have rel-
evance, they must be given the same prominence as GDP and CPI, and 
nations must disclose their progress on a regular basis.

At the company level, accountability means reporting on environmen-
tal metrics as well as on financial results. Just as businesses measure their 
financial success through quarterly income, cash flow, and stockholders’ 
equity statements, they need to continually monitor their supply of clean 
freshwater, their carbon emissions, and their electricity use. Here, too, nu-
merous indicators have cropped up over the past several years. There’s the 
CDP, the Global Reporting Initiative, the Dow Jones Sustainability Index 
(DJSI), the UN Global Compact, the Alliance for Water Stewardship, and 
the International Organization for Standardization, just to name a few.

Many companies are starting to use these indicators to report on their 
progress, which is an important first step. And global accounting firms 
have been taking these practices mainstream with accounting methods 
such as PwC’s “total impact measurement.”33 Yet, without a common 
definition of water stewardship, businesses are reporting their results in 
different ways. As a result, the depth and focus of business reporting vary, 
and it’s not uncommon for businesses in the same industry to use differ-
ent measurements in their reports, making it difficult to compare perfor-
mance.34

In the same way that we have widely accepted international standards 
for product safety and quality, we need a single set of standards to measure 
businesses’ environmental impact. If all businesses adhered to the same 
standards, for example, lending institutions could easily rank, score, and 
compare them in a way that informs their investment decisions. Similarly,  
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consumers could choose to work with companies with the best track  
records.

Reexamining the Business Relationship to Water
Without a single set of universal standards and parameters at the national 
or corporate levels, true natural resource accountability has yet to take 
hold. In the meantime, the majority of today’s businesses continue to 
ignore today’s environmental realities, to both their own peril and the 
planet’s. Businesses’ attitude toward the environment reminds me of a 
bad relationship. When it comes to our personal lives, most of us realize 
that a good relationship is a matter of give and take. Healthy relationships 
involve compromise, and they require mutual respect. Yet the relationship 
the economy has with the environment has been all take and no give. 
It really amounts to an abusive relationship, and the economy remains 
oblivious. It’s as if the corporate world doesn’t even understand that it’s 
in a relationship. As a result, the environment is forever trampled upon, 
without anyone saying, “Enough already.”

Although the inertia of status quo persists, the system is inching toward 
change as a few forward-leaning companies take steps to beef up their 
environmental stewardship. These early adopters are still by far the excep-
tion rather than the rule, which means that even in the aggregate, they’re 
not yet moving the needle. Nevertheless, their efforts are slowly charting 
a new path and are worth calling out. In my opinion, companies that are 
the most serious about water stewardship are doing three things: They’re 
assigning a value to water, shifting it to a CFO issue rather than simple 
PR greenwashing. They’re taking a comprehensive, integrated approach. 
And they’re getting buy-in at the board level.

Putting a Price on Water
Today’s markets don’t factor in the value of water either to businesses 
or to their surrounding communities and ecosystems. As a result, water 
is basically seen as a free raw material. Yet as water becomes scarce, cor-
porations are beginning to encounter resistance from the communities 
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in which they operate, and governments are starting to set limits on its 
use. Companies that quantify their dependence on water can obtain a 
more complete picture of their business risk. They can also make more 
informed decisions, such as where to locate facilities and what water-effi-
cient technologies to use in their production processes. Simply put, water 
has an economic value, and we should be tracking it.

Because the market doesn’t assign water a value, some companies are 
using “shadow pricing,” in which they estimate the value themselves. By 
putting a price on water, businesses can easily calculate and present the 
costs and benefits of water in their operations alongside other business 
metrics, giving them an easier way to make decisions. For example, Nestlé 
has set the price of water at $1 per cubic meter in facilities where water 
is abundant and $5 where water is scarce. Assigning a value to water has 
allowed the company to better evaluate proposals to buy new equipment 
that improves water efficiency in its factories.35

Likewise, the United Kingdom–based utility Yorkshire Water prepares 
environmental profit and loss statements to help it gauge its water impact. 
The company records negative environmental impacts, such as water ex-
traction and pollution impacts, as losses, while on the profit side of the 
ledger are environmental benefits, including water recharge and opera-
tional energy recovery techniques. By putting a monetary value on water, 
Yorkshire Water can better gauge the water impacts of its supply chain. At 
the same time, the company has found a more meaningful way to com-
municate its strategy to its suppliers, customers, and regulators.36

A Comprehensive Approach
Companies serious about water stewardship are also examining their im-
pact on water from a wide range of perspectives. They’re evaluating water 
use not just in their direct operations but all along their value chains, 
from their raw materials to their finished products. They’re also helping 
communities improve the health of rivers in the regions where they do 
business.

To help companies develop robust water management plans, the United 
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Nations in 2007 launched the CEO Water Mandate, a public–private ini-
tiative that has identified six key ways in which businesses should improve 
their water management: reducing water use in their direct operations, 
encouraging suppliers to improve their water monitoring and conserva-
tion practices, working with nonprofits and governments to take collec-
tive action, helping to shape strong public policies, partnering with local 
communities to improve watersheds, and encouraging transparency by 
publishing and sharing their own water strategies.37 As companies draw 
up their roadmaps, many are looking to these six areas as a framework for 
charting their progress.

Board-Level Buy-In
The most earnest businesses are also creating accountability at the high-
est levels of the company. As executives at Nike have learned firsthand, 
board-level participation in sustainability efforts can go a long way toward 
driving greater accountability and innovation. By creating a corporate 
responsibility committee with a direct line to the board, Nike executives 
have kept sustainability near the top of the company’s list of priorities.

As an example, Nike’s corporate responsibility committee persuaded 
the board to invest in DyeCoo Textile Systems, a startup that developed a 
waterless process for dyeing polyester using recycled carbon dioxide. With 
prompting from the corporate responsibility committee, Nike made this 
decision even though DyeCoo’s dyeing process wasn’t cost-competitive at 
the time. At least from a water perspective, the investment is paying off. 
DyeCoo’s dyeing process saves 8 to 12 gallons of water per pound of fabric 
and eliminates chemical discharges from entering the water supply. As a 
result of the investment, Nike could save billions of gallons of polluted 
water from entering watersheds near its manufacturing plants.38 “By ask-
ing insightful questions, making suggestions, offering perspectives, rais-
ing counterpoints, and proposing alternatives, the committee enriches 
and challenges management’s thinking,” said Harvard business professor 
Lynn S. Paine, who studied the work of Nike’s corporate responsibility 
committee.39
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Reducing Their Water Footprint
Once a company is armed with a way to value water, a solid roadmap, 
and board-level buy-in, the next question is where to begin. Here again, 
it starts with situational awareness. To better understand how water un-
derpins the business, companies need to measure its use. In fact, measure-
ment by itself can set the wheels in motion for a brand new relationship 
with water. As author and Fast Company staffer Charles Fishman put it, 
“Measuring alone creates an imperative for curiosity and innovation, and 
for changing behavior. Just as when you keep track of every calorie you 
eat, you start cutting back. Just as when there’s a real-time miles-per-
gallon number on a car’s dashboard, you can’t help but drive in such a way 
as to keep the number high.”40

Water use can show up in so many places, making its measurement 
complex. To tackle these issues, forward-thinking companies are strategi-
cally evaluating their water use throughout the entire lifecycle of their 
products to see where their footprint is largest. As the result of these analy-
ses, some companies are cutting back water use in the production process. 
Others are examining water efficiency in their supply chains. Still others 
are developing new products that encourage consumers and businesses to 
minimize their water use. The best companies are holding themselves ac-
countable with ambitious goals and aggressive timelines.

minimizing the water used in production

The place where companies are paying the most attention to water is in 
their production processes. Today, about two thirds of Global 500 cor-
porations have taken steps to lower their use of freshwater in their direct 
operations.41 Most have accomplished this by reducing the amount of 
water needed or by recycling and reusing their water many times over.

One company that’s reduced the water used in the manufacturing pro-
cess is Intel. Since 1998, the company has invested more than $100 mil-
lion in water conservation programs at manufacturing plants around the 
globe. For example, Intel recycles about 25 percent of its ultrapure water 
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needed to manufacture its microprocessors, using it for air scrubbers to 
reduce particulate emissions and in its cooling towers to provide air condi-
tioning for its buildings. It also reclaims recycled gray water from publicly 
owned sewage treatment plants, using it for these same purposes and for 
building landscaping. To date, these efforts have saved 36 billion gallons 
of water—enough water to supply 335,000 U.S. homes for an entire year. 
The savings represent a 40 percent reduction in the water the company 
uses in its manufacturing process.42

Another company that’s reduced water in its operations is Ford Motor 
Company. After assessing its water footprint throughout the life cycle of 
its vehicles, Ford set the goal of reducing the water used in its manufactur-
ing process by 30 percent from 2009 to 2015, or 1,056 gallons per vehicle. 
The company is accomplishing this by lowering the amount of water used 
in everything from cooling towers to parts washing to paint operations. 
For instance, Ford has implemented a process called minimum quantity 
lubricant, which lubricates cutting tools with a fine spray of oil exactly 
when and where it’s needed. This alone has cut water use by 282,000 
gallons per year for a typical production line of 450,000 vehicles. The 
company has also consolidated painting activities in one booth, reducing 
the number of booths that need to be washed out. Thanks to practices 
such as these, Ford is on its way to reducing the water used per vehicle by 
about one third by 2015.43

examining their supply chains

Often, the biggest water saving isn’t in a company’s own operations but 
in the raw materials a company buys to make its product. Accordingly, 
some companies are requiring their suppliers to report their water use. 
In some cases, businesses are working with their suppliers to lower their 
water dependency. In other cases, they’re setting strict requirements that 
their suppliers must follow.

Many businesses at the forefront of working with their supply chains 
are beverage companies. For example, after measuring water usage across 
its value chain, the beer company MillerCoors discovered that more than 
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90 percent of water use was occurring in its agricultural supply chain. 
To address this issue, MillerCoors has since partnered with The Nature 
Conservancy to determine whether it could reduce water used to grow 
barley in Idaho’s Silver Creek Valley, where most of the company’s barley 
is grown. MillerCoors also developed a Showcase Barley Farm to serve as 
a model of water conservation practices for interested farmers. By imple-
menting precision agriculture irrigation methods and installing Global 
Positioning System (GPS) technology that can be used to remotely man-
age irrigation systems, the Showcase Barley Farm has saved a total of 429 
million gallons of water.44

These same practices have been implemented by other barley farms 
that supply MillerCoors. Ideally, brewers should be requiring all of their 
producers to meet these standards. The cost of upgrades could be defrayed 
by adding another penny a bushel to the standing contract—a small price 
to pay to ensure their producers are squeezing the most out of every drop. 
For businesses, the key driver will always be economic self-interest. Shor-
ing up their supply chains is the goal, and keeping water in-stream is a 
bonus.

developing products that use less water

Water doesn’t only go into the production process; finished products 
themselves also use water once in the homes of consumers. To address 
this problem, some companies are working to develop products that en-
courage consumers to use less water—from water-efficient dishwashers, 
washing machines, and toilets to laundry soap and personal care products.

One such company is the consumer goods corporation Unilever. By 
measuring water use across its value chain, Unilever determined that the 
largest portion of its footprint comes from consumers who shower, bathe, 
and wash clothes using its products. Accordingly, it has set the ambitious 
goal of halving all water associated with the consumer use of its products 
by 2020. To accomplish that goal, the company is developing laundry 
detergents that require less rinse water. It’s also trying to reduce consumer 
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water use by introducing products such as dry shampoo and foam hand-
wash, which can cut water use by as much as 18 percent.

Unilever has also taken steps to cut back water in both its supply chain 
and its manufacturing process, especially in water-scarce countries. For 
example, the company is working with its tomato suppliers to replace 
traditional watering practices with drip irrigation. It has also reduced the 
amount of freshwater extracted by its manufacturing sites by 73 percent 
over 1995 levels, mainly by treating and then recycling water. By shrink-
ing the amount of water that goes into the manufacturing process, Uni-
lever, since 2008, has saved nearly half a gallon of water for every person 
on the planet.45

This isn’t just trendy, green consciousness. The efforts have actually 
saved Unilever money—to date, about $21 million. Even more impor-
tant, they’re preparing the company for the future. “If you strip every-
thing back and ask yourself, ‘Why is Unilever doing this?’ It is doing it to 
prepare itself for a world that will be very different from the world we live 
in,” said Gavin Neath, senior vice president of sustainability at Unilever. 
Neath foresees a world in which the food, energy, and water that we take 
for granted today will be in very scarce supply: “We are preparing our-
selves for that future. We’re also trying to develop products and services 
which will allow our consumers to adapt to a very different world.”46

In addition to consumer products, the market is growing for prod-
ucts that help businesses adapt to a water-scarce world—from water 
management software to water desalination and wastewater treatment 
technologies. For example, one breakthrough innovation has sprung up 
at San-Francisco–based WaterFX. WaterFX has created a solar-powered 
desalination system that treats drainage water from farms. The system, 
which produces nearly 500 gallons of clean water per hour, overcomes 
one of the key obstacles to water desalination: the high cost of fuel. Aaron 
Mandell, founder of WaterFX, said he began working on the technology 
after concluding that water is the most significant limiting factor to eco-
nomic growth: “Water will always use energy, so the question is how do 
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we sustainably deal with the water we use—it comes down to consump-
tion and linkage between water and fuel.”47

Investing beyond the Business
As the CEO Water Mandate and several other water stewardship initia-
tives have made clear, a robust water strategy involves more than mini-
mizing a company’s own water footprint. It also means taking an active 
role in protecting rivers and streams. It means forming partnerships with 
governments, nonprofits, and other businesses to share best practices and 
technologies. And it requires advocating for effective water policies at all 
levels of government.

improving water at the basin level

Several organizations that work on water issues have urged businesses to 
get to know their river basins, including the health of these rivers and their 
impact on them. Not only does watershed restoration contribute to the 
health of communities, but it ensures that businesses have enough clean 
freshwater to sustain their operations into the future.

Although most businesses continue to focus on minimizing water in 
their direct operations, a few pioneering companies have responded to 
these calls by investing in the protection of local watersheds. For example, 
Coca-Cola has set the ambitious goal of returning as much clean water as 
it uses back to the environment by 2020. To date, Coca-Cola has returned 
108.5 billion gallons of water back to local watersheds—about 68 percent 
of its total sales volume.48

As part of these efforts, the soft drink maker has been partnering with 
governments and nonprofits to conduct water vulnerability assessments, 
implement water protection plans, and participate in river conservation 
work.49 For instance, Coca-Cola has been working with the World Wild-
life Federation to inspire local farmers in the Mesoamerican Reef, which 
stretches 700 miles from the tip of Mexico’s Yucatán Peninsula to the 
coastal waters off Guatemala and Honduras, to reduce their water and 
agrochemical use. Said Greg Koch, Coca-Cola’s director of global water 
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stewardship, “Our entire value chain . . . is dependent on water. From the 
product to the manufacturing, the ingredients, you name it. We invest 
and partner on . . . watershed issues because they’re vital for the health 
and growth of our business and the communities we are a part of.”50

establishing a leadership position

Beyond the four walls of their companies and their value chains, and even 
beyond the watersheds vital to their success, corporations can and should 
play a leadership role. When it comes to solving the world’s water prob-
lems, the corporate world has a lot to bring to the table, including stra-
tegic planning, an innovative mindset, and considerable financial power. 
All of this must be placed into action if we’re to address our water issues 
at the pace and scale needed for success.

A great model is the Risky Business Project, a group of business leaders 
and former policymakers ranging from Cargill executive chairman Greg 
Page to former U.S. Treasury secretary Hank Paulson working to prepare 
businesses for climate change. Although the participants don’t agree on all 
the solutions, they’re working together to raise awareness of the problem, 
and their high-profile leadership has been focusing national attention on 
this critical issue.51

These same kinds of partnerships are needed to better manage our wa-
ter. For example, businesses can encourage governments to take action by 
lobbying for high-quality water reporting standards. They can participate 
in the development of well-designed water trading programs that protect 
both the quantity and the quality of freshwater. And they can develop in-
novative technologies that bring about a world in which water is managed 
far more precisely and thoughtfully than it is today.

Although they are small in number, a few businesses are addressing 
these challenges by joining international working groups, forming in-
dustry alliances, and advocating for stronger water policies. For example, 
Coca-Cola, MillerCoors, Ocean Spray, and a host of other companies 
are participating in an alliance aimed at advancing environmental sus-
tainability in the beverage sector. The Beverage Industry Environmental 
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Roundtable (BIER) was formed to influence environmental sustainability 
standards while sharing best practices that encourage water and energy 
conservation, sustainable agriculture, recycling, and other sustainability 
matters that affect the industry.52 Among the solutions BIER is work-
ing on include establishing consistent methods for measuring water foot-
prints across the beverage industry. It has also developed a process to help 
the beverage industry seize water-related opportunities while managing 
water risks.53

Likewise, Nestlé is establishing a presence at high-profile water initia-
tives, such as the CEO Water Mandate, where it is helping to draft busi-
ness best practices that guarantee the human right to water and sanitation. 
It also recently helped the International Organization of Standardization 
to craft new specifications for how businesses assess and report their water 
footprint.54

Nestlé has taken on this leadership role, at least in part because its 
chairman believes water is an urgent yet unrecognized crisis. As Nestlé 
chairman Peter Brabeck recently told The Financial Times, “We have a 
water crisis because we make wrong water-management decisions. Cli-
mate change will further affect the water situation but even if the cli-
mate wouldn’t change, we have a water problem and this water problem 
is much more urgent.”55

A Seismic Shift in Sustainability
Although the world holds many examples of companies working to re-
duce their water footprint and make their supply chains secure and sus-
tainable, Brabeck is right about the lack of urgency. We’re not moving far 
enough fast enough. A mere 4 percent of Global 500 companies have set 
goals for their supply chains and 2 percent for watershed management.56 
What’s more, less than a third of the largest publicly traded companies 
in the United States formally oversee sustainability performance at the 
board level.57 To me, it seems obvious that they should, if for no other 
reason than to ensure that their supply chains are secure and that their 
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footprints do not expose them to legal or public relations hassles further 
down the road.

Still, statistics such as these prompt the question, Is the corporate world 
really serious? Although companies are steadily building their sustainabil-
ity plans, in most cases these efforts aren’t keeping up with the present pre-
dicament. In a world of permanent resource scarcity, incremental changes 
won’t be enough. As Andrew Winston, who’s spent more than a decade 
exploring how large companies deal with environmental and social pres-
sures, put it, “An extreme world calls for extreme change.”

If you categorize extreme change as shifts by a factor of 10, we need to 
move beyond a few one-time examples to broad adoption, and quickly. 
To bring about a world in which every business manages its water, such 
efforts must become a requirement. Consumers can play a role through 
the products they buy. Retailers and manufacturers can require it of their 
suppliers. Most importantly, governments and investors can make it man-
datory.

Intuitively, we all sense it: Doing right by the environment is the only 
viable long-term strategy. The difficulty is that no generation before us 
has had to intentionally and collectively close the accounting loops. Did 
James Dean think about how many gallons of water went into his first 
pair of jeans? Did Ray Kroc consider the impact of beef patties on the 
environment when he tasted his first burger? I know I didn’t. Our system 
just isn’t set up like that. Our options until now have been molded by a 
framework built by earlier generations to deal with the immediate needs 
of their times. Largely invisible to us, the defaults were set up to bring 
about an economic, environmental, and cultural undoing—not just in 
the United States but across the planet. What we need is a new framework 
that regards our biosphere as our budget and accounts for inputs, impacts, 
and outcomes. By resetting the defaults, we can recalibrate our actions to 
generate a new and more durable wealth in this century—while giving us 
an honest shot at prosperity in the centuries that follow.

History has demanded many things of us, but the demands going  
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forward are of a fundamentally new kind, and they are coming at us with 
brutal ferocity. My dad used to say that if you don’t change your direc-
tion, you’ll end up where you’re headed. True enough. And unless we 
want to end up where we’re headed now, we need to get much better at 
understanding where our actions have us pointed and what we need do 
to correct course. The bottom line is that businesses cannot succeed in a 
world that’s failing.
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C H A P T E R  6

Throwing Money at the 
Problem (and Missing)

Only one disease in human history—smallpox—has ever been com-
pletely eliminated. So eradicating several diseases at the same time is an 
incredibly ambitious goal. So ambitious, in fact, that no one has ever 
taken it on.

No one, that is, until Bill Gates.
Gates, who started the Bill and Melinda Gates Foundation with his 

wife in 2000, has outlined a series of impressive goals. He’s working to 
dramatically reduce the spread of HIV and tuberculosis. He’s set the target 
of wiping out polio by 2018. And he wants to eradicate malaria within 
his lifetime. “Zero is a magic number,” he told the Financial Times. “You 
either do what it takes to get to zero and you’re glad you did it; or you get 
close, give up and it goes back to where it was before, in which case you 
wasted all that credibility, activity, money that could have been applied 
to other things.”1

Gates has never been one to squander his money or his effort. And with 
his foundation, he’s applying the same rigor that sustained Microsoft to 
improve the future for the world’s poorest children.

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
DOI 10.5822/ 978-1-61091-615-8_7, © 2015 Joe Whitworth.
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One way Gates is finding success is through innovation. For example, 
even when vaccines are available, a major obstacle is keeping them cool 
enough to prevent them from spoiling in areas of the world without elec-
tricity. To address this issue, the Gates Foundation partnered with the 
invention company Intellectual Ventures to build a vaccine storage device 
that keeps vaccines fresh for more than a month at a time.2 Another chal-
lenge to the spread of disease is the lack of safe, affordable sanitation. To 
address that issue, the Gates Foundation launched a contest, awarding 
grants to six researchers who designed low-cost toilets that operate with-
out plumbing.3

Another tool that Gates brings to his foundation is scale. In the same 
way that Microsoft tests its products before pouring money into them, the 
Gates Foundation looks for practices that are proven to work and then 
funds them on a massive scale. For example, the foundation realized that 
more people turned out to its polio vaccination drives in India when local 
mobilizers were sent into neighborhoods to rally support for them. With 
that information in hand, the Gates Foundation extended the practice 
across India, boosting the number of children who got the vaccines.4

Yet another tool in the Gates Foundation toolbox is data and analysis. 
Vaccinations are effective only if children get them. To measure its success, 
the foundation uses statistical sampling to determine whether adequate 
coverage levels have been reached. Likewise, the foundation uses measure-
ment to understand where in the vaccination process costs are highest so 
it can improve future efficiency.

Before the Gates Foundation got involved, global efforts to combat 
these diseases were reaching a dead end. Yet today, the situation is gradu-
ally turning around. Polio has been completely eradicated in India, with 
efforts continuing in Afghanistan, Nigeria, and Pakistan.5 Similarly, ma-
laria deaths have decreased 42 percent over the 12-year period from 2000 
to 2012.6 If current trends continue, Gates may just reach his goal of 
eradicating malaria within his lifetime. “I want to admit that I am an 
optimist,” Gates told CBS News. “Any tough problem—I think it can be 
solved.”7
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Just think if that same rigor were applied to protecting our streams and 
rivers. What if every investment, whether public or private, were tightly 
focused on an ambitious goal? What if every dollar spent were measured 
against that goal? And what if the initiatives that held the most promise 
were quickly replicated on a broader scale?

Neither public nor private funding works that way today. For the most 
part, funding is disconnected from performance, and the success of grants 
isn’t adequately measured. Without thorough evaluations, there’s no way 
to inform future giving. Nor is there any way to decide which projects 
ought to be replicated.

It wasn’t always that way. Like Gates, some of the early philanthropists 
were entrepreneurs who applied both their business acumen and their 
wealth to social problems. For example, steel tycoon Andrew Carnegie, 
who believed in giving to the industrious and the ambitious, set his sights 
on building public libraries. Over a 20-year period, nearly 1,700 libraries 
were built with his support.8 Likewise, John D. Rockefeller, co-founder of 
Standard Oil Company, focused part of his foundation’s efforts on public 
health, particularly the fight against hookworm. At the time, 40 percent 
of people in the southern United States were infected with the parasite, 
causing everything from digestive problems to stunted growth. Using a 
three-pronged approach that included mapping the disease, curing pa-
tients, and funding education campaigns to stop the parasite’s spread, 
the Rockefeller Sanitary Commission greatly reduced hookworm in the 
southern United States within 4 years. With its goal accomplished, Rock-
efeller closed down the commission, replacing it with a new organization 
that focused on other global health issues.9

The early philanthropists were serious about getting results. They 
thought big. They had clear goals. And when they set out to accomplish 
a goal, that’s what they did.

A Spray and Pray Approach to Philanthropy
Unfortunately, today’s public and private funding isn’t nearly as ambitious 
or goal oriented. In the United States, governments, foundations, and  
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individuals spend billions of dollars on environmental causes each year. 
Yet in many cases these funds aren’t allocated strategically, nor are the 
results of these efforts adequately measured.

Awarding Grants without Results
Take government grants, for example. Rather than allocating grant money 
strategically, governments often cast a wide net in deciding who can apply 
for grant money and then fail to adequately monitor how this money is 
spent. The U.S. Department of Agriculture (USDA) is a case in point. It 
and its associated agencies spend nearly $6 billion a year in conservation 
programs designed to improve watersheds and foster sustainable agricul-
ture.10 Yet they typically dole out this money very broadly—to, say, any 
farmer whose property borders a river or any rancher who has a natural 
resource concern.11 As we’ve discussed earlier, not all restoration projects 
are created equal. For example, planting trees on the south side of a river 
will probably do far more to reduce river water temperatures than plant-
ing the same number of trees on the north side. Despite this fact, there’s 
little analysis to determine which restoration projects along a specific river 
will have the most benefit. And without these data, it’s impossible to judge 
whether taxpayer money is being wisely spent.

Governments also often fail to adequately measure the success of their 
grant programs. Without rigorous evaluations, it’s impossible to tell 
which programs are worthy of future funding and which ones ought to 
be canceled. For example, a recent study of the impact of farm bill grants 
on California water quality found that two USDA programs aimed at 
combating agrochemical pollution, the Environmental Quality Incen-
tives Program (EQIP) and the Agricultural Water Enhancement Pro-
gram (AWEP), weren’t being allocated effectively. Rather than spending 
the money on land management practices such as nutrient management, 
cover cropping, and filter strips, the study found that grant recipients were 
spending the lion’s share of this money on structural installations such 
as cement infrastructure, irrigation equipment, and animal fences. Even 
more outrageous, the authors of the study had wanted to evaluate a third 
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grant program, the Conservation Stewardship Program, but the USDA 
wasn’t able to provide detailed information as to how those dollars were 
being spent!12

In this day and age, there’s no excuse not to measure the effectiveness 
of government grant programs. With today’s analytic tools, governments 
can easily determine which programs will have the most impact, even 
before the money is allocated. They can also monitor the effectiveness 
of government grants over time, making sure taxpayers reap a maximum 
environmental return on every dollar spent.

Wasting Billions on Ineffective Philanthropy
We as a society rely heavily on foundations to solve our environmental 
and social problems. As Michael E. Porter and Mark R. Kramer describe 
in their Harvard Business Review article “Philanthropy’s New Agenda: 
Creating Value,” foundations are in a unique position to lead social prog-
ress. They’re bestowed with a lot more money than individual givers. And 
they’re free from the political pressures facing governments, giving them 
extraordinary independence to explore new solutions to social problems.13

Yet, although U.S. foundations donate about $50 billion a year to 
social causes, few take full advantage of their unique position. Founda-
tion funding is typically short term and fragmented. For one, grants are 
typically awarded for short durations of time. The vast majority—95 per-
cent—must be reapplied for after 1 year.14 And the average multiyear 
grants are only 2.5 years in length.15 What’s more, grant sizes are too small 
to have maximum impact. The median size grant is $50,000, far too little 
to solve our watershed problems, let alone any environmental or societal 
problem, at a scale that matters.16

Bombarded with tens of thousands of grant applications, foundations 
too often split their funding over a large number of small programs across 
a large number of sectors. The average foundation makes grants in ten 
unrelated fields each year. Foundations have been accused of taking the 
“spray and pray” approach—spraying their funding very broadly, and 
then praying for results. As Harvard professor Michael E. Porter put it, 
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“The real scandal is how much money is pissed away on activities that have 
no real impact. Billions are wasted on ineffective philanthropy.”17

Not only is grant money wasted, but today’s grant-making process 
prevents nonprofits from being as effective as they could be. With the 
constant need to reapply for multiple, soon-to-expire, short-term grants, 
nonprofits are locked into an endless cycle of fundraising. In fact, some 
nonprofit executives report spending more than half of their time on 
fundraising.18 Not only is this frustrating, but it’s an ineffective way to 
operate. To achieve greater impact, nonprofits need to be freed from the 
fundraising treadmill so they can focus on the problems they were hired 
to solve.

Both foundations and the nonprofits they support would be more suc-
cessful if foundations chose just a few social problems and then developed 
strategic ways to solve them. Rather than just praying for the best, they 
could use data and analysis to inform their results. Yet here, too, traditional 
foundations fall short. Although it’s common for foundations to track the 
amount of money they spend and the number of projects they complete, 
few measure the effectiveness of that spending or the environmental or 
social impact of their grants. And even fewer measure each grant’s impact 
on the foundation’s overall goals. In fact, many foundations consider mea-
surement as something unrelated to their charitable missions.19

Without measurement, it’s impossible to know which grant programs 
achieved the most social good for the dollar. The lack of evaluation means 
that foundations are more likely to award grants to nonprofits with whom 
they already have a relationship as opposed to projects that show demon-
strable impact.20 As the leader of one nonprofit put it, “I’ve grown incred-
ibly frustrated by the total disconnect between performance and access 
to capital in the nonprofit world. We double every single year, we get 
better impact measurements, and still no one ever comes back to us and 
says, ‘Hey, you guys are doing so great, we want to give more. We want 
to invest more.’”21

Indeed, many foundations are willing to fund early-stage programs, 
especially those that are low-risk. Few set aside funds for higher-risk proj-
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ects or for helping nonprofits build the organizational capacity they need 
to scale up their most effective programs.22 In general, traditional foun-
dations operate conservatively, sticking to the way they’ve always done 
things and failing to encourage innovation on a large scale.

When it comes to overall spending, traditional foundations are risk 
averse too. On average, they spend just 5.5 percent of their total endow-
ment on an annual basis—a half percentage point above the minimum 5 
percent that the Internal Revenue Service requires.23 In some ways, this 
makes sense. If foundations want to keep on giving over the long term, 
they need to preserve their endowments. On the other hand, holding so 
much of their assets on the sidelines does little to create social value.

Rather than investing most of their endowments in traditional financial 
markets, foundations should consider freeing up more of these funds to 
support their philanthropic work, for example, by providing low-interest 
loans to nonprofits. This type of program-related investment (PRI) works 
well for impact initiatives that bring in revenue and have the potential to 
scale.24 Additionally, foundations should review their portfolios to invest 
in financial instruments that, at a minimum, are not at cross-purposes 
with their missions and, ideally, look for mission-related investments that 
generate environmental and social returns of the kind they would like see 
in the world.

Investing without Visibility
Across the United States, the largest source of giving comes from indi-
viduals, to the tune of more than $240 billion a year.25 Yet, for the most 
part, individuals don’t have much to go on when it comes to assessing the 
effectiveness of their donations. In most cases, they don’t know exactly 
how their money is spent. And they aren’t told what effect their donations 
end up having on the problem they want to solve.

Some organizations have been set up to evaluate nonprofits. For exam-
ple, BBB Wise Alliance accredits nonprofits based on their ability to meet 
twenty accountability standards, including how well they measure their 
own effectiveness. Charity Navigator rates nonprofits according to their 
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financial health and their accountability and transparency. CharityWatch 
assigns a grade to charities according to factors such as the percentage 
of revenue spent on their charitable purpose. Each of these groups use a 
different set of criteria, which in some cases isn’t at all related to the non-
profit’s success at achieving its goals.

Without an effective way to evaluate and compare nonprofits, individ-
uals end up making donations based on the wrong criteria. For example, 
just 11 percent of individual donors say they make donations based on 
the results a charity gets. Instead, most base their decision on other fac-
tors, such as how well known the charity is or how little it spends on 
overhead.26 This is somewhat understandable. No one wants to waste their 
donations on organizations that use their precious money on plush offices 
and exorbitant staff salaries. Yet some overhead expenditures are necessary 
to build the organization’s capacity—including staff training, program 
evaluation, and technology—so they can sharpen their impact as they 
grow. A better way to gauge nonprofit success is by the social return on 
its investment—in other words, by how much good is accomplished per 
dollar spent.

A Quantified Approach to Funding
Over the past couple of decades, a growing number of thought leaders 
have been calling for philanthropy to be reformed, urging philanthropists 
to follow the lead of business. As Harvard professor Michael E. Porter 
told the Economist, “Philanthropy is decades behind business in applying 
rigorous thinking to the use of money.”27

Indeed, new approaches to philanthropy have been cropping up with 
names like “philanthrocapitalism,” “venture philanthropy,” and “impact 
investing.” The common thread among these approaches is transform-
ing philanthropy so that it mirrors the way that business is done in the 
for-profit capitalist world. As part of these reforms, this next wave of phi-
lanthropy is moving away from trying to be all things to all people and in-
stead taking a focused approach. As the Gates Foundation has done with 
its focus on disease, this involves setting ambitious goals and making them 
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measurable. Many new-style philanthropists are moving away from risk-
averse grants to funding experimental, new ways of doing things. Some 
are taking a hands-on approach similar to the relationship that venture 
capitalists have with the startup companies they fund. Many are taking 
the most promising projects and replicating them on a larger scale. And 
almost all are demanding a maximum social return on their investment in 
the same way that businesses require a financial return.

The Robin Hood Foundation is considered one of the darlings of this 
new-style philanthropy. Started by billionaire hedge fund manager Paul 
Tudor Jones, the foundation is focusing its funding on a single challenge: 
fighting poverty in New York City. With its clear focus, the foundation 
has found what it believes are the most effective 200 organizations work-
ing toward that goal, and it is working closely with them to increase their 
effectiveness even further so they can assist more people. Robin Hood 
works with its grantees just like an active hedge fund would—by expand-
ing organizations that are thriving, stepping in to provide advice to ones 
that aren’t, and eventually cutting nonprofits loose if they fail to get re-
sults. It recommends new executive directors and even matches business-
people with nonprofit boards of directors.

To ensure its success, the foundation hires an outside evaluation firm 
to collect data about the organizations it supports. Much as businesses 
calculate their financial returns, Robin Hood compares the value of grants 
by estimating their benefit to the poor per dollar of cost to the founda-
tion. Specifically, it uses a benefit–cost ratio to compare the dollars it 
contributes to a program against the potential future earnings of the poor 
people who participate in it. “We set out to compare the relative return of 
any two grants, no matter what their purpose, much the way an investor 
compares the relative return of any two investments,” said American film 
producer Harvey Weinstein, who serves on the board. “For most of our 
grants, our basic measure of success is, How much does our grant boost 
early adult earnings of poor individuals?”28

To date, the foundation’s accomplishments have been impressive. 
Ninety-two percent of New Yorkers who enter a Robin Hood housing 
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program don’t return to shelters. Students who participate in Robin 
Hood–funded education programs have a 75 percent higher chance of 
passing the GED. And those entering foundation-backed job training 
programs are two times as effective in the workplace as those in other 
city-funded programs.29

True to its name, Robin Hood has been accomplishing its goals by 
taking from New York’s rich to give to the poor, and it’s managed to 
sprinkle some stardust on the performance-based work. The foundation 
is famous for its lavish galas, which attract performers ranging from Lady 
Gaga to Beyoncé and raise as much as $80 million in a single night.30 It’s 
also known for its who’s who list of board members and donors that in-
clude bankers, hedge fund titans, and media and movie celebrities, such as 
Tom Brokaw, David Letterman, Sarah Jessica Parker, Uma Thurman, and 
Gwyneth Paltrow, to name just a few. It doesn’t hurt that the foundation’s 
board members and donors are some of America’s uber-wealthy. Still, the 
foundation’s deep Wall Street connections combined with its business fo-
cus have helped keep Robin Hood’s legend alive. As board member and 
hedge fund manager Lee Ainslie told Fortune Magazine, “When we tell 
people their dollars are going to help their city, that every cent goes to 
those in need, that the board pays expenses, and that we hold our grantees 
accountable, you are talking about very powerful selling points.”31

Another organization that’s emblematic of the new-style philanthropy 
is the Omidyar Network (ON). Created by eBay founder Pierre Omidyar 
and his wife, Pam, ON is a philanthropic investment firm that invests 
in both nonprofits and for-profit organizations with a social focus. The 
bottom line for ON is social value, and the firm applies many of the best 
practices of the venture capital industry to scale up organizations that its 
leaders believe can benefit millions of people.

Much like a venture capitalist firm investing in a startup, ON invests in 
organizations based on factors such as innovation, scalability, and the vi-
ability of the business. Before making an investment, ON carefully evalu-
ates the organization’s management team, products and services, target 
market, competition, and financials.32 When it invests in a for-profit com-
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pany, ON considers the company’s potential for positive social impact in 
addition to its financial metrics. For example, ON has invested in Amicus, 
a for-profit company that created a software platform to help nonprofits 
improve their fundraising efficiency and attract new donors. It is also 
investing in Bridge International Academies, a for-profit that’s building 
schools across Africa to serve families living on less than $2 a day.33

When ON invests in a nonprofit, it encourages the organization to de-
velop its own income stream so that it eventually becomes self-sustaining. 
For example, ON invested in DonorsChoose.org, an online charity that 
matches donors with public school teachers’ requests for classroom ma-
terials. When donors support a specific project, the charity asks them to 
kick in an extra 15 percent to help pay for operating expenses and over-
head. With these extra donations, the charity is now able to pay for its 
own operating costs without continued support from funders.34

Interestingly, DonorsChoose.org is itself pioneering a new type of phi-
lanthropy. Rather than relying on donations from traditional grant makers 
to pay for classroom supplies, the organization has turned to “crowdfund-
ing,” or small donations from hundreds of thousands of individual do-
nors. One of the great things about DonorsChoose.org is that all of these 
donations are completely transparent. Donors can choose which class-
room projects they fund. And once they make the donation, they receive 
photos of the project, a letter from the teacher, and information about 
how their dollars were spent.35 This affords a glimpse at the model of the 
future. Rather than donating to some abstract cause, donors will know 
exactly where their investment is going and what impact it has. If we can 
better quantify results and tie them to the investment made, we can turn 
supporters of dreams into buyers of outcomes—an important shift.

Attracting More Capital into the Social Sector
Interestingly, the donor-as-investor mentality of these newer philanthro-
pists is starting to carry over into the world of traditional foundations, 
some of which are reforming the way they work. Perhaps most notably, 
Judith Rodin, who since 2005 has been at the helm of The Rockefeller 
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Foundation, has been transforming the 100-year-old organization from a 
traditional grant maker into a social investor. Rodin led a thorough review 
aimed at figuring out how the foundation could double its impact. She 
cut back some of the foundation’s long-term commitments, discontin-
ued grants that weren’t getting results, and began closely monitoring and 
tweaking the ones that were. “My rallying cry is to get leverage out of 
everything we do,” she said.36

Unlocking Trillions of Dollars in the Private Sector
Under Rodin’s leadership, The Rockefeller Foundation helped to coin 
the term impact investing, which strives to direct more money to social 
and environmental causes by unlocking vast amounts of money floating 
around the private sector. The idea is to bring together entrepreneurs, phi-
lanthropists, and private investors to develop new solutions that achieve 
the double bottom line of social impact and a financial return.

The Rockefeller Foundation first became interested in impact funding 
after concluding that private capital had to be unleashed to solve our en-
vironmental and social problems on the scale needed for success. Whereas 
philanthropy and government have billions to spend, the amount of 
money held by private markets is about $210 trillion, according to The 
Rockefeller Foundation figures.37 “When you bring in private capital, you 
bring market forces to [bear on] philanthropic do-good impulses, and we 
feel that’s really important,” Rodin said. “It is wonderful to feel good, it 
is very important to do good, but it is most important to have impact.”38

The most popular example of impact investing is the micro-financing 
industry, in which banks and other private institutions make small loans 
to low-income individuals to help them start businesses that lift them out 
of poverty. Working in partnership with others, The Rockefeller Founda-
tion has been expanding this form of social investment to other social 
challenges, absorbing the initial risk and then attracting lower-risk inves-
tors once the projects get off the ground. For example, The Rockefeller 
Foundation helped create the New York City Loan Acquisition Fund, 
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in which a group of foundations supplied the initial $36.2 million in 
high-risk capital for affordable housing projects. After the project took 
off and the risk was lessened, commercial lenders such as J.P. Morgan and 
HSBC stepped in to provide the second round of $190 million in fund-
ing.39 Thanks to this program, 6,400 housing units have been created or 
preserved to date.40

The Rockefeller Foundation is also working to lift people out of pov-
erty by bringing electricity to more remote parts of the world. As part of 
these efforts, it provided seed capital to d.light design, a for-profit solar 
technology company that manufactures solar lanterns and other afford-
able, energy-efficient lighting solutions and distributes them to people in 
developing countries. Although the $10 to $40 that d.light charges for its 
lighting products is expensive by developing world standards, it’s a one-
time expense that replaces the ongoing expense of buying kerosene, which 
in some regions costs $10 a month.41 With the help of The Rockefeller 
Foundation and other investors, d.light has already provided lighting to 
16 million people in poor regions of the world and is expected to bring 
reliable electricity to 100 million people by 2020.42

Using Private Capital to Solve Public Sector Problems
Impact investing is also starting to find its way into the public sector in the 
form of social impact bonds. As public sector funding becomes increas-
ingly stretched, governments are searching for ways to leverage private 
sector capital to address social problems, with the goal of reducing govern-
ment spending in the long term. In 2012, New York City became the first 
government in the United States to test social impact bonds, using them 
to fund a 4-year program aimed at reducing recidivism rates of adolescent 
men incarcerated at its main jail complex on Rikers Island. Before the 
program began, about half of all young men imprisoned at Rikers got new 
convictions within a year. In an effort to drop those numbers, Goldman 
Sachs will provide a $9.6-million loan for the program, and social services 
provider MDRC is designing and overseeing the program. Two nonprofit 
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organizations, Osborne Association and Friends of Island Academy, are 
running the program, which offers counseling and education to an esti-
mated 3,400 incarcerated adolescent men each year.

The idea behind social impact bonds is that private investors make a 
profit only if the initiative reaches a measurable target that’s been agreed 
upon by the players in advance. In the case of New York City’s jail pro-
gram, Goldman Sachs will be repaid the entire $9.6 million if the pro-
gram succeeds in reducing recidivism by 10 percent. If the rate drops 
more, Goldman could see its profits rise to as much as $2.1 million. But 
if recidivism fails to drop by 10 percent, Goldman could lose up to $2.4 
million. New York City’s Department of Corrections will pay Goldman if 
the program succeeds, taking the money it would have used to pay for a 
larger prison population at Rikers. Former New York City mayor Michael 
Bloomberg is also backing the program with money from his personal 
foundation, Bloomberg Philanthropies.43

Although social impact bonds are still in their infancy, interest in them 
is growing. To date, at least twenty-five such programs are being imple-
mented around the globe, and more are being considered by local and 
state governments.44 What’s more, a bipartisan bill has been introduced 
in the U.S. Congress that would allow the federal government to allocate 
$300 million to support state-level social impact bond projects across the 
country. As social impact bond proponent Jay Gonzalez, Massachusetts’s 
secretary of administration and finance, told the New York Times, “We’ve 
got to change the idea of, ‘We just pay for stuff and hopefully get results.’ 
The beauty of this is if they perform to get results, then we pay. If they 
don’t, we don’t pay.”45

Although most governments are using these financial tools to solve 
problems such as reducing homelessness, recidivism rates, and the num-
ber of children in foster care, social impact bonds could just as easily be 
put to use to solve some of our most intractable environmental problems. 
Just think if the U.S. Department of Agriculture were to unlock billions 
of dollars in private capital to improve the quality of streams and rivers 
across the United States. And just imagine if that same outcome were tied 
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to the profits of investment banks such as Goldman Sachs. You bet these 
projects would be successful, because failure wouldn’t be an option—or 
at least not a repeatable one.

Capturing a Financial Return on Social Good
Aside from philanthropists and governments, momentum for impact in-
vesting is also coming from the private sector in the form of new invest-
ment opportunities that combine a financial return with environmental 
and social progress. Mainstream lending institutions from J.P. Morgan to 
Bank of America Merrill Lynch are devoting a small portion of their in-
vestment portfolio to impact funds. What’s more, new investment houses 
with an exclusive focus on impact investing are cropping up, mainly in 
the United States and Europe. In the United States, the market has grown 
fivefold since 1995, with $3.74 trillion, or 11 percent, of total U.S. assets 
that are under management placed in sustainable investments.46 At the 
same time, mainstream investments are becoming more transparent as or-
ganizations such as HIP Investor assign sustainability ratings to company 
401(k) plans.47 As Andy Sieg, head of global wealth and retirement solu-
tions at Bank of America Merrill Lynch, put it, “We think impact invest-
ing is an idea whose time has come in mainstream wealth management.”48

One investor who believes the market is ripe for impact investing is 
David Chen. Originally a partner at a traditional venture capital firm 
supporting the high-tech industry, Chen traveled to India to learn more 
about the micro-finance industry and became interested in how private 
investments could be used to address our greatest environmental and so-
cial problems. The result was Equilibrium Capital, a platform of funds 
that derives its value from social impact. The firm invests in hard assets 
ranging from green buildings to farmland to water assets.

Chen and his colleagues believe that sustainable practices are sound 
investments and will become even more so in the coming decades. For 
example, the firm created the ACM Permanent Crop, LLC, which in-
vests in permanent cropland on the West Coast and in other parts of 
the United States. The fund, which to date has collected $250 million, 
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supports farmers who are implementing sustainable farming practices to 
grow permanent crops such as citrus, blueberries, and grapes.49 Because 
fruit trees and grapevines need only be planted once, crops such as these 
require an upfront investment with long-term yields. They are also high-
value crops that consistently generate double-digit returns.50 Equilibrium 
is placing its bets on the world’s rapidly increasing population, which it 
believes will generate a larger middle class interested in eating fresh fruit 
and nuts, especially those that are organically grown. It’s also betting that 
sustainable practices that reduce water and agrochemical use will be a 
competitive advantage in a world marked by permanent climate change 
and the growing scarcity of natural resources.

“I jokingly call our strategies Rudolph the Red-Nosed Reindeer,” said 
Chen, who serves on The Freshwater Trust’s board of directors. “Rudolph 
was made fun of by the other reindeer until that one stormy night. In 
the same way, impact investing is now a competitive advantage. In fact, 
it might be the only way to invest. We hope to influence the way people 
think, and we hope they will copy it.” As John Fullerton so ably argues in 
“Regenerative Capitalism,” it is precisely these examples of using finance to 
achieve the right relationship between economy and environment that will  
catalyze a fundamental shift in how we understand and use capitalism.51

Strengthening Our Impact at The Freshwater Trust
Like a lot of other nonprofits, The Freshwater Trust for many years had 
accepted the traditional funding model as a necessary headache of do-
ing business in the nonprofit world. We wrote grants to a small army 
of funders and waited for their responses. And we submitted permit ap-
plications and waited for the green light. We knew these processes were 
inefficient. We knew they delayed good work, and we grumbled and fret-
ted over it. But these were the hoops one had to jump through to make 
restoration progress—so we just kept jumping.

Our attitude toward traditional grant making changed abruptly about 
a decade ago after we began working on a small project to restore 1 mile 
of stream. The actual on-the-ground work would take about a week to 
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complete, yet securing the necessary funding and permits took more than 
3 years! It occurred to me: 3 years = 1 mile. For the first time, it brought 
the big picture into focus, and it wasn’t pretty. In Oregon alone, 80,000 
stream miles were in some need of help. Yet, in a good year, we were 
able to restore fewer than 600 miles. I did the math: 80,000 ÷ 600 = 
NEVER. The stark reality of the situation jarred me. True, we were stay-
ing busy, and we were scoring some wins. But at our current pace, our 
efforts were amounting to little more than a pothole in a massive, ever-
expanding highway. Despite a lot of hard work, we simply weren’t having 
a big enough impact.

Technology = Pace
As we pondered this realization, we decided to take a step back and assess 
what was impeding our progress, and one of our first conclusions was 
that we needed to speed up the grant and permit application processes 
so we could spend less time applying for grants and more time complet-
ing the on-the-ground work that was our raison d’être. Upon thoroughly 
researching the log jams, we realized that many of the different grant and 
permit applications often asked for the same information. What’s more, 
we realized that there are just 16 ways to fix a river—not 6,000, not 60, 
but just 16. It wasn’t a science problem that was holding us back but a 
systems problem. What was stopping us from making real progress was 
the fact that each government agency operates as a silo with its own set of 
procedures and requirements. In short, there was no standard approach 
to restoring rivers.

With this information in hand, we decided to automate these time-
consuming and repetitive steps by putting them into in a single software 
platform. The result was our StreamBank software, a sort of TurboTax for 
restoration that combines all the regulations, design specifications, and 
funding requirements into an automated workflow. StreamBank has cut 
project completion times by 70 percent. Moreover, it has actually im-
proved project quality by standardizing all the information and methods 
needed to get the work done.
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To further speed up the restoration process, we worked with the Or-
egon legislature and the Oregon State Department of State Lands to ex-
empt simple restoration projects from permitting requirements. We also 
persuaded the U.S. Army Corps of Engineers to agree to a “notice-based” 
permitting process for river restoration projects involving StreamBank, 
meaning that, because they had confidence in our ability to perform to 
their specifications, we effectively had a standing green light to move for-
ward on certain types of restoration projects.

Finance = Scale
Technology gave us the pace we needed. But if we wanted to have a greater 
impact, we also needed to boost the scale of our restoration work by fix-
ing many more rivers within a much shorter time frame. And that meant 
more financing—a whole lot more financing than what we were currently 
bringing in through the piecemeal system of applying for small grants. 
We realized that turning all those lines on the map of U.S. rivers as shown 
in figure 1.1 from white to blue would take trillions of dollars. And if we 
were serious, we needed to engage the multi-trillion-dollar private sector.

We’ve since found a source of funding for our conservation work that 
spans both the public and the private sectors while driving our mission 
forward. In many places along streams and rivers, the warm temperature 
of water prevents coldwater fish such as salmon from spawning. It also 
makes fish more susceptible to predators, parasites, and disease. To keep 
rivers at healthy temperatures, regulated entities such as municipalities, 
power plants, and industrial water users are all required under the Clean 
Water Act to limit the amount of clean but warm water they discharge 
into streams and rivers. Historically, these regulated entities have met these 
requirements by spending millions of dollars on structural fixes—namely, 
by building concrete water cooling systems. We decided to compete with 
these infrastructure fixes by offering a different solution: cooling water the 
natural way by planting trees that keep excess sun out of the watershed. 
Not only is it cheaper to plant trees, but trees offer a wide range of other 
ecosystem services in addition to cooling stream water, from stabilizing 
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stream banks to filtering out pollutants before they reach the stream to 
providing food and habitat for wildlife.

To get the scale we needed, we worked with the nonprofit Willamette 
Partnership and the Oregon Department of Environmental Quality to 
turn these ecosystem services into quantified and approved credits that 
regulated entities could buy instead of building chilling towers—essen-
tially creating a water temperature trade. So rather than building expen-
sive gray cooling towers that require energy to operate, regulated entities 
can instead fund tree planting projects on farmland at the most critical 
points along the river.

A few years ago, we completed our first test project with the City of 
Medford in southern Oregon. City officials needed to find a way to cool 
the clean but hot water discharged from their wastewater treatment facil-
ity into the Rogue River so that it didn’t interfere with the recovery of 
salmon. The city initially considered installing a concrete holding tank 
to the tune of $16 million to $20 million, but in the end they decided 
to work with us. In essence, the city bought water temperature credits 
derived from paying farmers within the basin to shift out of agricultural 
production into growing bushels of nature, if you will, through tree plant-
ing that shades and cools the watershed. By doing so, the city was able 
to offset its warm water discharge without installing an expensive cooling 
tower—meeting its Clean Water Act obligations for less than half the 
cost. The credits were developed using vigorous environmental account-
ing standards that translated restoration actions into quantified water-
shed cooling benefits measured in kilocalories. Willamette Partnership 
performed the mathematical conversion, certifying that the tree planting 
projects met the city’s Clean Water Act obligations.52 In the meantime, 
The Freshwater Trust worked with landowners and contractors to design 
and complete the restoration projects.

The City of Medford project demonstrated that water temperature 
trading programs can result in a win–win for the economy and the envi-
ronment. By participating in our water temperature credit trading pro-
gram, the City of Medford saved city ratepayers at least $8 million. It 
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also added an estimated 100 temporary jobs to the local economy while 
providing a steady 20-year income for farmers and ranchers participating 
in the program.

The environment has benefited too. Over the coming years we will 
restore miles and miles of high-potential riparian area within the Rogue 
River Basin, securing a cooler watershed overall with direct benefits to the 
river. And, although the City of Medford is responsible for some 300 mil-
lion kilocalories a day, we’re completing more restoration projects than are 
needed, building in some 600 million kilocalories to ensure that the city 
is never out of compliance. Each credit project will be monitored for 20 
years to ensure we get the intended results as the trees mature. And we’ve 
priced the credits beyond the actual cost of each restoration effort, giving 
us additional funding for future restoration projects. Because the margins 
are funneled back into more conservation, we can extend the mission 
impact even further.

With 200,000 regulated entities across the United States that have im-
pacts that trading can address, the potential for watershed improvements 
are in the billions of dollars, which begins to right-size the effort to better 
match the scope of the problem at hand. Now that our water temperature 
trading program has been proven to work, we are working to replicate 
it—first throughout the Pacific Northwest and eventually across the entire 
United States. The critical next step is to standardize the biological, legal, 
and transaction mechanics so every project is like all the others.53 We are 
also laying the groundwork for future environmental trading programs 
that solve watershed problems beyond water temperature, mainly pre-
venting nonpoint source pollution such as nitrogen and phosphorus from 
flowing into rivers and, in the longer term, restoring imperiled salmon.

In the same way that a startup needs venture capital, we needed a large 
amount of initial funding to be able to replicate our water temperature 
trading program at scale. We eventually found that funding in the form of 
a long-term, low-interest loan from the David and Lucile Packard Foun-
dation, a California-based family foundation that funds innovations in 
conservation and science. The foundation partnered with the Gordon and 
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Betty Moore and Kresge foundations to award us a $5-million program-
related investment, which we are paying back at 1 percent interest over 7 
years. It is an impact investment for them, in which the foundations are 
channeling their dollars into a social benefit as growth capital for us. The 
loan will cover our infrastructure and operating costs as we test and refine 
our water quality markets to ensure they’re built with the rigor necessary 
to improve our watersheds in a lasting way. Together we’re doing some-
thing that otherwise would not have happened—and that is what this 
game is all about.

In every case, the structure of the deal will more than offset any impacts 
to the environment. In order to make up needed ground, we expect the 
environmental gain of the restoration to exceed the impact from the in-
dustrial discharge on each and every deal, creating an overall win for the 
environment. In addition, efficiency and competition will keep costs low 
for municipalities, utilities, and industrial water users that participate in 
these deals. It will be incumbent on those doing the restoration work to 
identify sites that have the highest restoration potential at the lowest cost 
and look for ways to increase efficiency over time.

Water quality trading programs such as the one we entered into with 
the City of Medford are a pathway to the next frontier of conservation. As 
with DonorsChoose.org, all of our investors—whether they’re private in-
vestors, foundations, or individual donors—will know exactly what their 
dollars are purchasing and what impact they’re having. Rather than simply 
paying for the planting of trees or the establishment of a buffer border-
ing a river, investors will pay for the actual benefit—such as the specific 
amount by which solar loading into the watershed has decreased to benefit 
water temperature, the number of salmon restored, or the pounds per year 
of phosphorus reduced. In fact, they’ll know exactly what they’re getting 
because they’ll pay for restoration projects only after they’re completed 
and the benefits have been certified by a neutral third party. That way 
investors aren’t doling out money toward an intangible problem that may 
or may not be solved. Instead, they are purchasing specific outcomes, with 
a measurable benefit for every dollar spent that will be monitored over 
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a 20-year period to ensure lasting impact. By shifting from promises to 
quantified outcomes, we expect to drive significant improvement in the 
health of our rivers. We foresee a world in which all donors and investors 
become purchasers of environmental outcomes, if for different motiva-
tions. Where investors will build or purchase credits to sell to regulated 
entities, donors will purchase credits to retire for conservation purposes.

Accelerating the pace and scale of any work that benefits society rep-
resents a huge shift for social and environmental activists and the funders 
that support them. Yet the problems we face are too important for those 
opportunities not to be explored. Armed with ambitious goals, the right 
measurement tools, and twenty-first-century funding mechanisms, we 
can tackle our most pressing problems on a scale that matters. In the next 
chapter, we’ll explore how we can put these ideas to work to tackle one of 
the most daunting river challenges: restoring the Colorado River, which 
is so vital to the U.S. economy and to our livelihood. As John F. Kennedy 
so aptly once said, “Change is the law of life. And those who only look 
to the past or present are certain to miss the future.” The opportunity to 
make a difference is right in front of us; we just need to seize it and move 
full speed ahead.
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C H A P T E R  7

Lessons from an  
Aussie Water Shock

If you’ve ever been to Las Vegas, you’ve probably seen the elaborate 
hotel fountains that shoot 500 feet into the air. You’ve probably swum in a 
Roman-themed swimming pool or played golf on a lush course kept green 
by hundreds of sprinklers. Maybe you’ve even ridden around in a gondola 
on an artificial canal modeled after the city of Venice.

Yet like a lot of things in Las Vegas, the seemingly endless supply of 
water is an illusion. The city, whose population has skyrocketed from 
400,000 to two million residents over the last decade, relies on Lake Mead 
for 90 percent of its water.1 But the problem is that Lake Mead is running 
dry.

Created by the construction of the Hoover Dam on the Colorado 
River, Lake Mead was filled to the brim less than 2 decades ago. But in 
2000, the nation’s largest reservoir started to drop, and today it is about 
40 percent full.2 If the water level drops below 1,000 feet above sea level, 
Lake Mead will be too low to carry water through the two tunnels that 
supply Las Vegas, Los Angeles, and several states. Yet that’s exactly what’s 

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
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happening. Today, Lake Mead stands at about 1,100 feet above sea level. 
If we continue to gobble up water at the current rate, the water level will 
sink far below 1,000 feet, with a 50 percent chance of becoming a “dead 
pool” by 2036.3

Anticipating the crisis, the Southern Nevada Water Authority has been 
busy drilling a new $1-billion tunnel to suck up the last remaining water 
as the water level continues to drop. In addition, Las Vegas wants to build 
a $15.5-billion pipeline that would pump groundwater from an aquifer 
260 miles away in rural Nevada. But environmentalists are challenging 
the proposal, and so far the courts have agreed with their argument that 
the project would harm habitat for trout, birds, deer, and elk.

In the meantime, Las Vegas has taken significant steps to cut back its 
water use. It’s subsidizing the cost of water-efficient appliances. It’s offer-
ing a rebate program to convince residents to rip out their grass lawns.4 
And it’s been recycling almost all water used indoors by its 40 million 
annual visitors and returning it to Lake Mead.5

As admirable as these actions are, they’ve been no match for the scope 
of the problem, and Las Vegas continues to lose its gamble with water. 
“The situation is as bad as you can imagine,” said Tim Barnett, a climate 
scientist at the Scripps Institution of Oceanography. “It’s just going to be 
screwed. And relatively quickly. Unless it can find a way to get more water 
from somewhere Las Vegas is out of business.”6

Las Vegas isn’t the only place that’s hurting from a diminished Colo-
rado River (figure 7.1). For 6 million years, the 1,450-mile river flowed 
from the snowy Rocky Mountains in Colorado southwest through seven 
states, emptying 14 million acre-feet of freshwater into the Sea of Cortez 
in Mexico.7 Yet today, the Colorado rarely reaches the ocean, creating an 
ominous situation for the 40 million people in the American Southwest 
and 3 million people in Mexico who depend on the river system for their 
livelihood. The situation is also foreboding for agriculture, which sucks up 
three quarters of the river’s water to irrigate 3.5 million acres of cropland.8

Unfortunately, circumstances are expected to become even more dire 
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as population in the region grows and climate change causes longer and 
deeper droughts. The population of the American Southwest is expected 
to almost double by 2060, with another 1 million people moving to Las 
Vegas alone.9 Within the same time period, climate change could reduce 
the river’s flow by as much as 35 percent.10

Despite the warning signs, Las Vegas continues to roll the dice by al-
lowing the building boom to continue. “How foolish can you be?” said 
Barnett. “It’s the same fatal error being repeated all over the Southwest—
there is no new water.”11 Right now, our water math isn’t working.

A Similar Scenario 9,000 Miles to Our South
All signs are that the American Southwest is heading for a water crisis of 
huge proportions. Yet, as threatening as the situation is, there is a way to 
address this problem, and interestingly, a precedent exists. Nine thousand 

Figure 7.1. Today, the Colorado River rarely reaches the ocean, creating an 
ominous situation for the 43 million people who depend on the river system for 
their livelihood. (Credit: The Freshwater Trust.)
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miles away, Australians have been experiencing their own water crisis. We 
could go a long way toward restoring the Colorado if we learned from 
their experience and applied the same lessons here at home.

So what’s the situation in Australia, and how does it compare to what’s 
happening here in the United States? Like the Colorado River, the 1,600-
mile Murray–Darling River is critical to Australia’s livelihood. It’s the ma-
jor domestic water source for more than 1 million people in southeast 
Australia, and it supplies 65 percent of all water used for the nation’s 
agriculture.

As in the Colorado River Basin, climbing temperatures and plum-
meting rainfall have been reducing water flows. The average temperature 
in the Murray–Darling Basin has increased 1.6 degrees Fahrenheit since 
1950, with temperatures reaching as high as 120 degrees Fahrenheit dur-
ing the summer.12 At the same time, rainfall over the past 15 years has 
decreased precipitously.

And, as in the Colorado River, the demand for water has been outstrip-
ping supply as population continues to grow. Today, population in the 
region has climbed to 2.1 million, and water use has grown more than 
fivefold since the 1920s.13

Yet, unlike the United States, Australia has reshaped its attitude toward 
water, discarding the old view that water is limitless and replacing it with 
a comprehensive set of solutions for managing its use. Unfortunately, it 
took a crisis to get there. But today Australia is tackling its water problems 
head on, and it’s taking a quantified approach every step of the way.

Australia’s Water Shock
As is the case with the Colorado, Australia’s water problems didn’t just 
happen overnight. They are the result of 150 years of loose management 
that have allowed the overuse of a resource that’s turned out to be less 
plentiful than once assumed. Even in Australia’s dry ecosystem, water un-
til recently had been taken for granted.

One of the driest regions of Australia, the Murray–Darling Basin has  
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always had unpredictable rainfall patterns that include prolonged droughts 
followed by substantial flooding. Such patterns disrupted the rhythms of 
early economies, and European settlers compensated by channeling water 
from rivers to irrigate their land and store extra water for use during the 
drier times. To do that, they dammed, straightened, and controlled the 
waters of twenty-three river valleys to ensure they had enough water for 
human uses. The situation isn’t that different from that of the Colorado, 
which has fifteen dams on its main stem and hundreds more on its tribu-
taries.

The increased water use eventually turned Australia into a booming ag-
ricultural economy, yet in recent years climate change has brought about 
longer and more devastating droughts. The worst drought in Australia’s 
recorded history, the “Big Dry,” starved the region for water, cutting river 
flows to less than half of what they once were.14 With little to no water, 
ranchers were forced to slaughter or sell off their cattle, and farmers of 
water-intensive crops such as rice and cotton let their fields lie fallow. In 
the end, more than 10,000 farmers have been forced off the land,15 and 
suicide in the region has been at twice the national average.16

The combination of increased water use and prolonged drought has 
taken a toll on the ecosystem, too. The Australian government has desig-
nated twenty of the twenty-three major river valleys as in “poor” or “very 
poor” ecological condition.17 And like the Colorado, the once mighty 
Murray River doesn’t always reach the ocean. In fact, it does so now just 
40 percent of the time. There are other problems, too: Wetlands and 
floodplains have been lost to European settlement, river salinization has 
been growing in frequency, and native fish populations are now only 10 
percent of what they once were.18

Yet it took an economic catastrophe for Australia’s water crisis to make 
international headlines: In 2008, the country’s million-ton rice crop failed,19  
doubling rice prices and sparking food riots in 34 countries.20 The situ-
ation demonstrated firsthand the ripple effect a water crisis in one food-
producing region could have on the rest of the planet. No industrialized 
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nation since the American Dust Bowl of the 1930s has experienced more 
damage from drought and water scarcity in its prime food-growing re-
gion,21 and the effects were being felt around the globe.

Within Australia, nearly everyone was suffering, including residents of 
urban areas. In South Australia’s capital city of Adelaide, for example, resi-
dents were living in a constant state of water shortage. With a reliance on 
the Murray River for up to 90 percent of its water during periods of low 
rainfall,22 thousands of the city’s 1.3 million residents found their water 
supplies suddenly cut off, forcing them to fulfill their basic needs from 
water tanks trucked in by the municipality. “Things are so bad that we 
wash our clothes in the cattle’s water troughs and sometimes have to scoop 
water from the pond at the golf course,” said Adelaide resident Martha 
Christian. “What other choice do we have?”23

Although the rains that began in 2010 provided a temporary reprieve, 
by 2014 the drought had returned. The persistent hot, dry weather has 
been turning rural communities into ghost towns and pushing whole 
growing sectors including rice, cotton, and citrus producers to the brink 
of collapse.24 Many have predicted that the pattern of less rainfall and a 
hotter, drier climate is “the new normal” and have been urging Australia 
to adapt. “If the sort of climatic regime we’ve had in the past couple of 
years becomes a feature of the future, it’s pretty clear we don’t have the 
volume of water available that we’ve had in the past,” Wendy Craik, for-
mer chief executive of the Murray–Darling Basin Commission, told BBC 
News. “Clearly the basin is not going to be the same.”25

A Coordinated Response
When the demand for water outstrips the supply, the situation quickly 
escalates into a crisis. And when that happens, even reactive governments 
are forced to respond. In the case of Australia, the national government 
eventually did respond, and did so in spades. Realizing that both its econ-
omy and its largest river system are in jeopardy, Australian policymakers 
have begun to implement bold reforms that transform its relationship to 
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water. Like the Colorado and other major rivers throughout the United 
States, the Murray–Darling Basin had been managed by a kaleidoscope of 
jurisdictions, making effective management a challenge.

Until recently, water in the basin had been regulated largely by the 
century-old River Murray Water Agreement of 1914, which gave multiple 
states within the basin the authority to store 3 years’ worth of water in 
reservoirs and otherwise allocate water in the region as they saw fit. About 
90 percent of the water had been allocated to farmers, with the rest set 
aside for the towns growing up around these rural areas. The idea was to 
encourage the development of agriculture by providing as much water as 
possible. Yet, as it became clear Australia was entering a new era of per-
manent water scarcity, policymakers began to reevaluate this approach.

The country took an important step in 1995, when for the first time it 
capped the amount of water that could be siphoned off from the basin.26 
In 2004, the Council of Australian Governments, an intergovernmental 
forum that institutes national policy reforms, extended these reforms by 
implementing the National Water Initiative, which called for a more co-
hesive national approach to the way Australia manages, measures, plans 
for, prices, and trades water.27 In doing so, it established a National Water 
Commission charged with assessing the progress of state and federal gov-
ernments toward these goals.

Three years later, the federal parliament enacted the Water Act 2007, 
aimed at remedying the overallocation of water in the Murray–Darling 
Basin by bringing it under federal management. Considered the most 
extensive Commonwealth intervention in water resource management in 
Australia since federation, the Water Act 2007 allocated $9 billion (USD) 
to a wide range of initiatives, including the development of a basin plan 
that caps the total amount of surface and groundwater that can be with-
drawn from the river system.28

The legislation also established the Murray–Darling Basin Authority 
(MDBA), a single government agency responsible for managing water 
across the entire basin. To give the MDBA the authority it needed, the 
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four states and one territory touched by the basin were required to del-
egate some of their water management powers to this new agency. As 
former Australian prime minister John Howard declared, “The old way 
of managing the Murray–Darling Basin has reached its used-by date.”29

The new approach to managing water drew angry confrontations from 
farmers, including the public burning of a draft plan. It also led to the 
eventual resignation of the MDBA’s original chairman.30 Yet the federal 
parliament persisted and in November 2012 passed a basin plan into law. 
The old adage of “no pain, no gain” applies here. This was a radical reset 
of more than a century of vague management, representing a vastly im-
proved water game plan for the coming century. Often changes of large 
magnitude are accompanied by political pain and unrest. But in the long 
term, that pain will be lessened by a management plan that reliably and 
fairly allocates limited water supplies.

The ambitious plan doles out water based on how much water is actu-
ally in the river basin, measuring water levels on an ongoing basis and 
prorating water as circumstances change. It imposes new, measurable wa-
ter quality standards. And it includes a monitoring and evaluation pro-
gram that summarizes the region’s progress achieving its goals. The plan, 
which is being phased in over a period of 7 years, is aimed at balancing 
the water needs of communities and industry while also protecting the 
ecological health of the region’s watersheds. Craig Knowles, now chair of 
the MDBA, equates Australia’s water reforms to the start of a long journey. 
“We need to recognize that doing nothing is no longer an option,” he told 
me in an interview. “So we have to make a start—and through the process 
of ongoing management, monitoring, and evaluation—have the willing-
ness to adapt as new information comes online.”

A Quantified Approach to Water Management
Of course, across human history promises of good action have had a 
checkered past. But Australia’s water realities will accept little else. The 
hard decisions and steps taken to date speak to the commitment of a 
country determined to transform its water future. Arguably, no other 
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country has laid out such an ambitious approach to managing a water-
shed. In particular, what makes the Murray–Darling a model for the rest 
of the world is that it is taking a quantified approach to water reform. 
From the beginning, the goal has been to use the “best and latest scien-
tific, social, cultural and economic knowledge, evidence and analysis.”31 
In fact, to some degree the plan touches on all five principles of quantified 
conservation. “The important thing to understand is that our plan, by 
law under the Water Act, must be validated in a scientific method,” said 
Knowles. “We draw from 120 years of climate data, and all of our work 
is peer reviewed.”

Sizing Up the Situation
To develop an effective plan, the MDBA’s first step was understanding the 
baseline from which it was starting. In the same way that a financial bud-
get helps determine how much money a person brings in and how much 
he’s spending, the MDBA needed a water budget. And to create a water 
budget, officials needed to know both how much total water there was to 
work with and how much water was being used. Using data and analysis, 
the MDBA was able to determine that the average surface water inflow 
was 8.7 trillion gallons per year, and the average groundwater recharge rate 
was 7 trillion gallons per year. They also determined that the total amount 
of surface water being withdrawn each year was 3.6 trillion gallons, and 
the total amount of groundwater withdrawals was 449 billion gallons 
per year.32 Given seasonal changes in water levels and other variables,  
the straight water math simply cut things too close. Such little room for 
error had led to unreliable water supplies for agricultural production, and 
it also held consequences for environmental health.

The MDBA also needed to understand the current conditions of its wa-
tersheds—including factors such as oxygen levels, volumes of blue-green 
algae, and salinity levels. Once it had this information, the authority was 
able to better manage water quality on a more integrated basis. For ex-
ample, salinity poses a major challenge in the Murray–Darling Basin. In 
hot, dry parts of the basin where water evaporates quickly, salts from the 
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water are left behind, reducing crop yields, damaging everything from or-
chard trees to infrastructure, and seeping into drinking water. Altogether, 
the MDBA calculated that an estimated 2 million tons of salt had accu-
mulated in the river system.33 Knowing both the total amount of salt that 
the basin dumps into the ocean each year and the salinity levels at various 
reporting sites throughout the basin, the MDBA has been able to set mea-
surable targets and evaluate whether it is achieving those targets over time.

To better understand the state of its watersheds, the MDBA also took 
into account both the current and the future impact of climate change, 
concluding that its plan needed to incorporate strategies to cope with 
more violent and longer-lasting storms as well as longer, more severe 
droughts than in the past. Using modeling, the authority determined that 
by 2030, water availability could decrease by as much as 27 percent under 
the most extreme dry scenario.34 With the ability to predict how climate 
change might affect future water availability, the MDBA has the informa-
tion it needs to plan for the future.

Changing the Game through Bold Outcomes
Once officials understood the baseline from which they were starting, 
they could then figure out what they wanted to achieve. To that end, 
the MDBA established four outcomes: improved ecological health, better 
water quality, more reliable water management policies, and communities 
that are better adapted to dealing with water scarcity.35 Note that these 
outcomes don’t just call for Australia to stop more bad things from hap-
pening. They change the game entirely by demanding large-scale improve-
ments. These are the kinds of bold outcomes that lay the foundation for 
real progress.

For a plan to be successful, outcomes must be measurable. And at the 
heart of the basin plan—and its most controversial component—are “sus-
tainable diversion limits” that dictate how much total surface and ground-
water can be taken from the two major rivers and their tributaries without 
jeopardizing environmental health. These limits establish a water budget 
that is within the carrying capacity of the physical environment. The plan 
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calls for water access rights to be cut by 726 billion gallons per year—a 20 
percent reduction over 2009 levels—so that this water can be returned to 
the rivers. In addition, it establishes 878 billion gallons as the annual cap 
for total groundwater withdrawals. To leave enough water in-stream, the 
government is buying back water licenses from irrigators and investing in 
water-saving technology.

Embracing Innovation to Reduce Water Use
By setting bold outcomes, the MDBA has effectively demanded the de-
velopment of innovations to help bring about this new reality. To that 
end, the government has committed a whopping $4.6 billion (USD)—
roughly one third of what the U.S. government pays out in annual farmer 
crop insurance subsidies—to improve efficiency of rural water use in the 
Murray–Darling Basin, with the savings to be shared by irrigators and the 
environment.36 Some of this money is being spent on grants to help farm-
ers improve irrigation efficiency by laser-leveling paddocks, modernizing 
drip irrigation systems, and installing soil moisture monitoring equip-
ment.37 Another portion of these funds is being used to help states install 
better irrigation infrastructure, such as pipelines to replace open ditches, 
where water is lost through evaporation.38 And some of this money is 
being spent on projects that encourage cities to modernize their water 
infrastructure. Combined, these projects are expected to save 159 billion 
gallons of water per year.39

Projects like these are examples of how we can work smarter to conserve  
water in an era of permanent water scarcity. The opportunities for in-
novation are endless. By setting clearly defined outcomes, the Australian 
government is jump-starting the market for water-saving technologies, 
and both the private and public sector are seizing the opportunity.

Adapting to the Reality at Hand
Another key to the success of the basin plan is a comprehensive monitor-
ing and assessment program, along with transparent reporting, to evaluate 
whether the plan is working. In addition to compiling existing data from 
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a wide range of organizations, the MDBA has supplemented these data 
with its own modeling tools. Using models, for example, it examined how 
the ecological health of the basin fared over a 100-year period. It is also 
updating its groundwater models to determine flows and recharge rates. 
It is using models to predict how agriculture and industry are likely to 
use water based on past experience. And it commissioned a study on how 
changes in water allocation levels would affect the agricultural industry 
and individual users in the region.40 The MDBA has committed to mak-
ing its data available for public scrutiny while using it to inform future 
decision making.

In terms of compliance, the MDBA is developing an annual volume 
of “permitted take” for each irrigator that will vary in response to climate 
changes, river flows, and other factors. At the end of each year, the au-
thority will audit whether actual water withdrawals matched what was 
permitted. The MDBA plans to publish an annual report charting water 
use. And every 5 years, it will review both the environmental watering 
plan and the water quality and salinity management plan.

Not only is the MDBA putting data and analysis to use to inform its 
work, but it is taking an adaptive management approach in which changes 
will be made as more information is gathered and officials evaluate the 
success of the plan. “It’s very easy for the players to think the problem 
has been dealt with and move on to the next subject when, in truth, this 
is a never-ending, constantly-changing natural landscape that needs to 
be monitored and evaluated,” Knowles said. “We have to have adaptable 
plans to reflect the changes as and when they occur. And the overarching 
framework needs to be consistently reinforced and reevaluated.” This is 
key to the success of any water management plan. It’s not enough simply 
to put a plan into effect. We must also monitor our success and make the 
required changes when the plan isn’t working.

Encouraging Water Trading across the Basin
As part of the basin plan, the MDBA is also improving its market for 
water trading. First introduced in the Murray–Darling Basin in the late 
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1980s, water trading allows people with too much or too little water to 
trade their water access rights. Once a water budget is set with minimum 
river flows to protect the environment, water allocated for human uses can 
be traded. A person who needs more water than they have can buy it from 
another person. Likewise, a person who doesn’t want to use all the water 
they have can sell it—either permanently or for a limited amount of time.

Already, water trading in the Murray–Darling Basin has benefited Aus-
tralia’s economy. By selling water, farmers have been able to better manage 
debt and cope with drought, and many have shifted to less thirsty but 
higher-value crops. By buying water, some farmers were able to main-
tain their production or keep permanent plantings alive during the long 
drought. Indeed, nearly one third of dairy farms, 20 percent of broadacre 
farms, and 23 percent of horticulture farms have been buying and selling 
water on a temporary basis (figure 7.2).41 And in 2008–2009 alone, wa-
ter trading increased Australia’s gross domestic product by $192 million 
(USD).42 As with any market, values and participation will fluctuate over 
time, but directionally, the proper pricing of water within the carrying 
capacity of the environment is the right way to go.

At the same time, water trading benefits the environment. For exam-
ple, the federal government has spent about $2.6 billion (USD)43 to buy 
about 396 billion gallons44 of water back from voluntary sellers to ensure 
that enough water remains in-stream to protect the health of rivers, flood-
plains, and wetlands. This water is literally dumped into places along the 
rivers that need it. For example, between July 2012 and June 2013, the 
government returned 264 billion gallons of water to improve river flows 
in the southern Murray–Darling Basin.45 The water was strategically ap-
plied to locations that promoted fish movement, restored wetlands, and 
improved water quality by ensuring that salt and other nutrients were 
flushed out to the sea.46

Yet, although water trading has been increasing within the Murray–
Darling Basin, it still isn’t being used by the majority of farmers.47 A major 
restriction has been the separate management of water trading within each 
state. Although the Murray–Darling Basin extends across four states and 
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one territory, water trading had not been allowed across state boundaries, 
limiting the number of water trades that could take place. As Knowles 
explained it, “Farmer Brown on one side of the river might need water and 
Farmer Green on the other side might be happy to sell some water, but the 
rules, because of state jurisdictional boundaries, prevent a transfer that in 
any other circumstances would be a logical and natural trade exchange.”

The new rules are designed to overcome that limitation by allowing 
water to be traded across state lines within the same river basin. They also 
provide a consistent framework that includes the same set of trading rules 
regardless of where the water is traded.

Australia’s water market is helping the economy by providing farmers 

Figure 7.2. When Australia valued and traded its scarce water supplies, the price 
of water shot up, beating the indexed price of several commodities. As a result, 
many farmers in the Murray–Darling basin changed to less water-intensive and 
higher-value crops. (Credit: The Freshwater Trust, adapted from Michael D. Young, 
“The Effects of Water Markets, Water Institutions and Prices on the Adoption of 
Irrigation Technology,” figure 7, p. 17. For long-run water price index [Waterdex] 
and indices of the value of agricultural commodities developed by the Australian 
Bureau of Agricultural Economics, see Psi-Delta, http://www.psidelta.com/waterdex 
.html.)
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a more flexible way to cope with drought and water scarcity. At the same 
time, it is benefiting the environment by creating opportunities for both 
the government and conservation groups to buy back water and return it 
to the rivers to restore the ecological health of the Murray–Darling Basin. 
And, in the long term, Australia’s water trading market could bring ad-
ditional money into river restoration by encouraging investment in con-
servation finance.

Criticism of the Basin Plan
Predictably, the plan has drawn its share of criticism from both users 
whose allotments got curtailed and conservation groups that wanted even 
more for the environment. When the final sustainable diversion limits 
were announced, farmers claimed the plan would devastate Australia’s ru-
ral economy. “For the communities, the family farms and the local busi-
nesses across the basin, the result is more than disappointing—their very 
futures are on the line,” Matt Linnegar, chief executive of the National 
Farmers Association, told The Guardian. “The impact of this will be job 
losses, closure of family farms, hardships for regional communities and 
increases in fresh food prices.”48

At the other end of the spectrum, environmental groups argued that 
the volume of water returned to the basin wouldn’t go far enough to pro-
tect river health. “This draft plan fails the river, regional communities and 
our national interest, because it doesn’t do enough to flush the salt out 
through the Murray mouth, revive dying wetlands and keep the country’s 
lifeblood—the Murray–Darling—flowing,” said Paul Sinclair of the Aus-
tralian Conservation Foundation.49

Notably, the respected Wentworth Group of Concerned Scientists, an 
independent group of scientists, accused the MDBA of “manipulating 
science” in an “attempt to engineer a predetermined political outcome.”50 
The Wentworth Group argued that the 726 billion gallons that will be 
returned as surface water in the basin is below the range of 792 billion 
to 2 trillion gallons the agency initially concluded was needed to restore 
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a healthy environment.51 It accused the MDBA of deciding on this limit 
first, and then tailoring the science to fit its predetermined conclusion.

The Wentworth Group also noted that, while the MDBA reduced the 
sustainable diversion limit by 726 billion gallons, it established a limit 
for groundwater that exceeds current withdrawals by 687 billion gallons. 
This, too, deviated from the MDBA’s original conclusion that groundwa-
ter withdrawals needed to be reduced by 26 to 59 billion gallons per year. 
The Wentworth Group concluded that the current plan “falls well short 
of returning the volumes of water that science has shown are required for 
a healthy river.”52

If the discrepancy resulted from a revision in modeling, that’s fine. Not 
so fine if it was a concession to pressure. Either way, there are bound to 
be stumbles in the early phases of such a shift in paradigm. The beauty 
of a quantified approach is that we can measure whether water reforms 
to the Murray–Darling Basin are working. Using existing technology, we 
can determine whether fish populations are rebounding. We can measure 
whether salt and other nutrients in the water are declining. And we can 
establish whether the volume of water returned to the basin provides the 
river flows needed to restore wetlands, floodplains, and wildlife to the 
region. In the end, the risks associated with disregarding realities in a 
century of permanent scarcity will quickly show themselves and demand 
correction. That’s the value of measuring progress toward a predefined 
outcome.

Learning from Our Neighbors Down Under
So what can we learn from Australia’s approach? A national water act like 
the one Australia enacted would certainly make it easier to manage our 
rivers. Yet with a less than functioning U.S. Congress, it’s doubtful that’s 
going to happen. In the meantime, however, the seven states touched by 
the Colorado River could take a coordinated approach by relinquishing 
some of their individual authorities and wants to an entity similar in con-
struct to the MDBA that would manage water across the entire Colorado 
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Basin. By delegating some of their water powers to a regional entity, states 
would allow water to be allocated more realistically, providing enough 
water for ecological health, driving higher-value crops, catalyzing smart 
trades, and still leaving enough water for Mexico.

States bordering the Colorado have made some attempts to allocate 
water in a coordinated way. Most notably, they signed the Colorado River 
Compact, which in 1922 divided the seven states touched by the Colo-
rado into an upper and lower basin, each of which was allotted 7.5 million 
acre-feet of water per year—to be split up between the states in each basin. 
In addition, another treaty signed in 1944 allocates 1.5 million acre-feet 
from the river to Mexico.

A Water Budget Based on Actual Water
The Colorado Compact purports to divide up water in a rational way, 
but when push comes to shove, it’s about each state getting its own. And 
historically, every time the region has started to put on the brakes, it’s been 
saved by a wet year. That ain’t gonna last. Until we take a reality-based 
approach to water, this region is heading for a crash that we will all watch 
in real time.

What’s more, the Colorado Compact made water allocations based on 
average annual river flows collected from 1899 to 1920, which happened 
to be an unusually wet period. Not only was the compact based on water 
flow assumptions that were overly optimistic at the time, but rainfall in 
the region has dwindled significantly over the past century because of  
climate change. The result is that more water is being allocated than actu-
ally exists. In a nutshell, our water math is really water fiction.53

In an attempt to address the shortfall, the U.S. secretary of the interior 
in 2007 set guidelines that reduce the amount of water states would re-
ceive based on light, heavy, and extreme shortages, determined by measur-
ing the amount of water in Lake Mead.54 And in 2012, the United States 
and Mexico signed a new agreement that adjusts the amount of water 
Mexico is to receive in drought and rainy years.55
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Although these attempts are a step in the right direction, they take into 
account only our immediate economic needs, short-shrifting the environ-
ment completely. Any serious effort to manage water volume starts with a 
water budget based on the actual water that’s in the basin. It must include 
a minimal environmental flow that leaves enough water in the river for a 
functioning environment. And it needs to include limits for both surface 
water and groundwater because the two are interconnected. The math 
simply has to work. Hope is not a strategy.

Prorated Water Rights
Another lesson we can learn from Australia is the use of data and analysis 
to help us achieve the results we seek. By measuring snowpack, rainfall, 
and other factors, we can accurately model water flows for the coming 
year to create a realistic water budget that starts with minimum environ-
mental flows to protect the river system. Above those minimums, we can 
then prorate the volume of water each water rights holder can withdraw, 
allowing both farmers and urban users the time to adjust.

We can also harness data and analysis to plan for the future. We can 
model the impact of different water allocations on both the economy and 
the health of the watershed. And we can use modeling to predict how 
climate change will affect water supplies over time.

Additionally, data and analysis can help us to determine whether our 
attempts to restore the Colorado are actually working. As with the Mur-
ray–Darling, the situation with the Colorado River is constantly chang-
ing. By evaluating and reporting on our results and adapting the plan as 
needed, we can make sure we’re obtaining success on an ongoing basis.

Water Conservation
We should also follow Australia’s lead in embracing innovation and tech-
nology to conserve water—and do so on a much broader scale. Once 
sustainable diversion limits are set that preserve the health of the river, 
innovation will follow. Just as Las Vegas has responded to water scarcity 
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by recycling the water used by tourists, we can work to conserve water in 
a serious way in urban and rural areas throughout the basin.

Conservation can come in the form of incentives that encourage ur-
ban users to conserve water while motivating municipalities to modernize 
their water infrastructures. It can also come in the form of grants that help 
farmers improve irrigation efficiency or change to less thirsty crops in dry 
areas. Just imagine if we took a sizable chunk of the annual $14 billion 
that the U.S. government spends to insure farmers against crop loss and 
instead used it to improve water efficiency? You can bet there’d be a boom 
in water-saving technologies.

Figure 7.3. Water rights allocated in the Colorado River Basin exceed the total 
physical amount of water in the system, and current use far exceeds that which 
is sustainable. (Credit: The Freshwater Trust., adapted from “Colorado River 
Basin Water Supply and Demand Study.” U.S. Department of Interior Bureau of 
Reclamation. December 2012.) 
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A Basin-Wide Trading Program
Finally, we should set up a basin-wide water trading program that encour-
ages those who own water rights to conserve water and sell their surplus 
supplies to those who need it. As Australians have learned, the most ef-
ficient water market is a single program built on a single set of mechanics 
that encourages a large volume of trading to take place. By implementing 
a basin-wide water trading program, the seven states that border the Colo-
rado River would offer rural and urban areas a more flexible way to cope 
with water scarcity. At the same time, they would provide a standardized 
way for governments and environmentalists to buy back water and return 
it to the river to preserve its long-term ecological health.

Quantified conservation makes it possible for all these improvements 
to happen, paving the way for a Colorado River system that’s managed 
with far greater precision and sophistication. By taking a quantified ap-
proach, we can provide the right incentives to conserve limited water 
supplies while ensuring that water is properly valued.

A Source of Knowledge and Hope
The jury is still out as to whether Australia can successfully implement its 
impressive list of reforms. Yet one thing is clear: Australia’s quantified ap-
proach to solving its water crisis serves as both a source of knowledge and 
a source of hope for the Colorado River and other rivers across the United 
States as freshwater becomes scarcer.

Australia’s bold water reforms demonstrate that a new era of water 
management is possible. For that to happen, a huge new paradigm will 
be needed on many levels. Yet this shift is as doable as it is inevitable. The 
fact is, drought is coming at us in a brand new way, and its persistence 
will lay bare the shortcomings of how we manage our water. Having the 
resilience to deal with it will make the difference between failing and a 
thriving future. The choice is ours: We can wait for a Pearl Harbor mo-
ment, which will inevitably come and leave us no choice but to act with 
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great haste, or we can begin the needed reset even as water in the United 
States advances to that crisis point.

As we’ll see in the next chapter, it’s not just water scarcity that we must 
address but also the declining quality of our freshwater. As we dump more 
agrochemicals in our streams and rivers, we’ve been creating a situation 
that has long-term ramifications for both the environment and the U.S. 
economy. Yet here, too, there’s a better way.
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C H A P T E R  8

Getting Clear on  
the Big Muddy

Nancy Rabalais has spent her life sounding the alarm bells about the 
massive dead zone at the mouth of the Mississippi River. Every year, she 
and her team of researchers at Louisiana Universities Marine Consortium 
measure areas of low oxygen that are suffocating plant and marine life in 
the Gulf of Mexico, issuing a press release about the changes they observe. 
Since she began monitoring the dead zone in 1985, it has more than 
doubled to 6,700 square miles—an area larger than Connecticut.1

To get folks to understand the horror of living without oxygen, Rab-
alais likens the phenomenon to “stretching a sheet of plastic wrap from 
the mouth of the Mississippi River west to Galveston, Texas, and suck-
ing out all the air.”2 That fiction would be no good for humans, and the 
reality is that it’s no good for fish. Once teeming with fish and other 
marine life, the area has essentially been turned into a biological desert, 
an ocean wasteland where life is absent. “You can swim and swim and 
not see any fish,” Rabalais said. “Anything that can’t move out eventually  
dies.”3

Joe Whitworth, Quantified: Redefining Conservation For The Next Economy,  
DOI 10.5822/ 978-1-61091-615-8_9, © 2015 Joe Whitworth.
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The dead zone is a seasonal phenomenon that forms each spring. Rab-
alais and her team have linked the dead zone to vast quantities of nitrogen 
and phosphorus flowing down the Mississippi River from sources such as 
fertilizers, animal manure, sewage runoff, and industrial waste. As these 
nutrients settle into the mouth of the Gulf, they form algae, which starve 
living things of oxygen. Over the past 3 decades, the amount of nitrogen 
flowing into the Gulf has increased by up to 300 percent, most of it from 
agriculture.4

When their early findings were published in BioScience in 1991 and 
Nature in 1994, Rabalais and her team drew national attention. Yet she 
quickly realized it wasn’t enough to simply write about her results, so she 
overcame her stage fright to speak before audiences ranging from middle 
school students to the U.S. Congress. Her message: The Gulf dead zone 
is living proof that everything’s connected and that everyone must take 
responsibility for their actions. As she wrote in one article, “We ALL live 
downstream from our fellow world co-inhabitants and upstream from 
our inputs.”5

An American Icon
The world’s third largest river, the Mississippi is one of America’s most 
cherished icons. It’s a symbol of freedom and escape in some of our great-
est novels. It’s the serene backdrop in some of our greatest art. And it’s a 
source of inspiration to some of America’s finest jazz and rock-n-roll mu-
sicians. The Mississippi’s influence on American culture is almost as long 
as the river itself, which run 2,340 miles from its source at Lake Itasca in 
Minnesota through the center of the continental United States to the Gulf 
of Mexico (figure 8.1).

Aside from its role in American culture, the Mississippi River also has 
massive importance to the U.S. economy. Draining thirty-one states and 
40 percent of the total landmass of the United States, the Mississippi River 
Basin is the agricultural heartland of the United States. More than half of 
all goods and services consumed by Americans are produced with water 
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that flows through the Mississippi River and its tributaries. The region 
generates more than $54 billion in corn, grain, livestock, poultry, cotton, 
sorghum, soy, and other agriculture products and 92 percent of our farm 
exports each year.6 The river is also an important artery of commerce, with 
barge traffic moving thousands of tons of agricultural fertilizers, coal, pe-
troleum products, construction materials, steel, and industrial chemicals 
to river ports throughout the Midwest. And it serves as a prime tourism 
attraction, generating $1.2 billion in annual revenue from sport fishing, 
waterfowl hunting, and other recreational uses in the upper basin alone.7

In addition to its economic prowess, the Mississippi plays a star role in 
the health of our environment. Roughly 60 percent of all North American 
birds use the Mississippi River Basin as their migration corridor. The Mis-
sissippi is also home to 25 percent of all fish species in North America, at 
least thirty-eight different types of mussels, and fifty different species of 
mammals. What’s more, 18 million people in more than fifty cities rely 
on the Mississippi for their daily drinking water.8 In short, a functioning 
Mississippi River is of daily importance.

Figure 8.1. The Mississippi River Basin drains thirty-one states and 40 percent of 
the total landmass of the United States. (Credit: The Freshwater Trust.)
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One of America’s Most Endangered Rivers
Yet much has changed since Mark Twain declared that the Mississippi 
“will always have its own way.” Today, humankind is having its way with 
the Mississippi, turning it into a poster child for how we abuse our natu-
ral resources. As increasing levels of nutrients flow into the Mississippi at 
numerous points along the river, the river’s water quality has been steadily 
eroding. Nitrogen levels in the Mississippi have skyrocketed from less 
than 1 million tons at the advent of the Green Revolution to about 13 
million tons in the mid-2000s, creating far more pollution than the river 
can absorb.9 The consequences have been devastating. Today, 39 percent 
of streams in the Mississippi River Basin have high levels of nitrogen, and 
32 percent have high levels of phosphorus, choking the diverse river life 
that calls the Mississippi home.10

By far, the biggest sources of these pollutants are agricultural fertil-
izers.11 Eighty percent of all corn and soybeans produced in the United 
States are grown in the Mississippi River Basin. And corn is an especially 
fertilizer-intensive crop, accounting for more than half of all fertilizer ap-
plied to crops in the United States. Runoff from corn and soybean fields 
into the Mississippi River Basin makes up more than half of the nitrogen 
pollution and one quarter of the phosphorus pollution that ends up flow-
ing into the Gulf of Mexico.12

The region is also where most of America’s factory-scale meat farms 
are concentrated, including beef cow, dairy, hog, chicken, and egg farms. 
Together, animal waste from these feedlots accounts for 5 percent of the 
nitrogen and 37 percent of the phosphorus entering the Mississippi (fig-
ure 8.2).13

Unfortunately, the increased pollution comes at a time when the river is 
ill-equipped to deal with it. For the past 200 years, humans have worked 
to straighten, modify, and reengineer the Mississippi, eliminating many 
of the natural mechanisms the river uses to defend itself. The Mississippi 
is the most dammed river on Earth, with 703 impediments.14 To make 
the river navigable for large barges, the U.S. Army Corps of Engineers 
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has dredged a 9-foot navigation channel on the river using “river train-
ing structures” such as chevrons, wing dikes, and bendway weirs.15 And 
to carve out floodproof land for agriculture and urban areas, it has built 
levees that separate the river from its former floodplains. Today, the Mis-
sissippi is disconnected from 50 percent of its floodplain in the upper river 
and 90 percent in the middle and lower stretches.16

What’s more, 80 percent of the original wetlands in midwestern states 
have been drained, much of it to make way for more ever-expanding ag-
riculture.17 In the eight states of the upper Mississippi River Basin, where 
50 percent of all U.S. corn is grown, 35 million acres of wetlands—an area 
the size of Illinois—has been lost (figure 8.3).18 As an Illinois native, I can 
tell you that’s nothing to sniff at.

Figure 8.2. Fertilizers used to grow corn and soybeans in the Mississippi River 
Basin are the biggest source of nutrient pollution that ends up flowing into the 
Gulf of Mexico. (Credit: The Freshwater Trust, adapted from U.S. Geological Survey 
data.)
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We now know these wetlands play a wide range of vital roles. Wetlands 
are essentially our nation’s kidneys. They serve as a filter, soaking up nu-
trients and sediments before they flow into the river, purifying water and 
making it reusable. They also regulate the flow of the river by absorbing 
water, recharging aquifers, and allowing water to slowly seep into the river 
over time. They control flooding and erosion the natural way, by giving 
rivers more room to overflow. And they allow freshwater and sediments 

Figure 8.3. Wetland loss in the Mississippi River Basin is equivalent to the size 
of Illinois. Yet only a small and targeted portion of that area must be restored 
to significantly reduce the size of the dead zone at the Gulf of Mexico. (Credit: 
The Freshwater Trust, using data adapted from Brooke Barton and Sarah Elizabeth 
Clark, “Water & Climate Risks Facing Corn Production: How Companies and 
Investors Can Cultivate Sustainability,” a Ceres report, June 2014.)
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to spill over from the river, laying the foundation for a diverse ecosystem 
including birds, wildlife, and fish.

Unfortunately, the amount of nutrients flowing into the river isn’t pre-
dicted to let up anytime soon. Both the amount of nutrients and the size 
of the dead zone at its mouth are expected to expand as a result of the 
federal mandate to grow corn for ethanol. Already, about 40 percent of all 
corn grown in the world comes from the Mississippi River watershed.19 
In 2007, the U.S. Congress set a goal of producing 36 billion gallons of 
ethanol a year by 2022. To do so, corn production will need to triple over 
2006 production levels, much of it produced in the Mississippi River Ba-
sin. Expanding production to meet the ethanol mandate could by some 
estimates add as much as 19 percent of nitrogen pollution to the river’s 
existing loads.20

The water–energy nexus tightens like a noose when you add in the 
effects of oil and gas drilling. The surge in hydraulic fracturing, or frack-
ing, in places such as the Bakken, a 200,000-square-foot rock formation 
underlying parts of North Dakota and Montana, requires tremendous 
amounts of freshwater to keep the oil flowing. In 2012, for example, 
the Bakken oil industry used 5.5 billion gallons of water, more than all 
the residents of Fargo, North Dakota’s largest city.21 Something on the 
order of eight barrels of water to produce one barrel of oil is no joke.22 
Fracking wastewater can contain massive amounts of salt, toxic chemicals, 
and radioactivity that are difficult to treat and sometimes end up in the 
groundwater and nearby streams and rivers.23 In the Bakken, fracking 
increases the risk of groundwater contamination along the floodplains of 
the Missouri River, which flows into the Mississippi. Although fracking 
in the region has only recently taken off, there are already 800 wells that 
directly place the health of the Missouri River and Lake Sakakawea at risk. 
In 2013 alone, more than 1,700 spills occurred due to fracking in the Bak-
ken, a quarter of them uncontained as they’ve seeped into groundwater, 
wetlands, and streams.24 As fracking runs through booms and busts in the 
coming decades, the risk to the Mississippi River Basin water quality will 



 G E T T I N G  C L E A R  O N  T H E  B I G  M U D D Y   163

only continue to grow, partly from groundwater problems already put in 
motion by past action and partly from further injections.

Fracking in the Bakken also presents another risk to the Mississippi 
as more crude oil is carried by barge to oil refineries. In the 4 years from 
2008 to 2012, for example, crude oil barge shipments in the United States 
have increased by 200 percent, much of it along the Mississippi River. As 
more oil is transported by barge, accidents are occurring. In 2011, for ex-
ample, a barge crashed into a bridge, sending 11,000 gallons of crude oil 
into the river. And in 2014, a barge crash spilled 13,500 gallons of crude 
oil into the Mississippi, harming marine ecosystems and temporarily halt-
ing transportation on the river.25

All this increased pollution is coming at a time when climate change is 
putting greater pressure on the river. Over the last couple of years, shal-
low waters caused by some of the worst droughts on record have made 
parts of the Mississippi River impassable just as harvests were ready to be 
transported to market. Not only did these shallow waters put billions of 
dollars’ worth of goods at risk of not reaching their destination, but there’s 
been less water, and therefore less oxygen, to dissolve the nutrients, which 
concentrates the polluting effect.26 At other times, heavy downpours have 
created massive floods in the basin, such as the 2011 flood, which caused 
$2.8 billion in damages and harmed more than 21,000 homes and 1.2 
million acres of agricultural land.27

Taken together, these threats spell disaster for one of America’s most 
important natural resources. It’s no wonder why American Rivers has 
named the Mississippi one of America’s most endangered rivers nine times 
since 1991.28 As Loulan Pitre Sr., who has worked along the Gulf Coast 
his whole life, put it, “You can fool people. But you can’t fool the fish.”29

Repairing a Sinking Ship
Rivers speak. By their very nature, they show us that everything is con-
nected. Every upstream economic action has its downstream ecological 
consequence, and vice versa. As our economic decisions add up to impaired  
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rivers, we are gradually waking up to the link between a functioning en-
vironment and a prospering economy. When river volumes are too low, 
commerce suffers because full barges can’t move.30 When massive flooding 
occurs, businesses and agriculture suffer through building, infrastructure, 
and valuable soil loss.31 And when we pollute our watersheds, the entire 
economy suffers, including business, the fishing industry, and tourism. 
When we weaken our rivers, both the economy and the environment sink 
to the bottom in the same leaky ship.

In recent years, many have attempted to repair that ship by allocat-
ing money and labor to a wide range of restoration efforts. Perhaps most 
notably, the U.S. government has spent billions of dollars on grants and 
landowner payments to reduce nutrient pollution. In 2009, for example, 
the U.S. Department of Agriculture introduced the Mississippi River Ba-
sin Healthy Watersheds Initiative, aimed at reducing the size of the dead 
zone. The initiative has allocated $320 million to help farmers implement 
management practices that reduce nitrogen and phosphorus from enter-
ing the Mississippi River.32 This comes in addition to several other fed-
eral programs, such as the Conservation Reserve Enhancement Program 
(CREP) and the Environmental Quality Incentives Program (EQIP), 
which pay farmers and ranchers to remove environmentally sensitive land 
from production and implement less polluting farming practices.

Although these well-intended federal programs have certainly reduced 
some amount of nutrient pollution, they haven’t allocated nearly enough 
funding to solve the problem. Throwing millions of dollars at a billions-
of-dollars problem isn’t going to make a significant dent in the long run. 
What’s more, these efforts haven’t embraced the principles of quantified 
conservation to ensure that even these dollars are put to the best use. In 
general, grants are awarded to any landowner that meets a broad set of 
qualifications—not necessarily the projects that capture the highest return 
for the environment.

Many states in the Mississippi River Basin have also adopted wetland 
mitigation banking programs. Federal laws such as the Clean Water Act 
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and the Food Security Act require that damage to wetlands be mitigated. 
To comply with these regulations, some commercial developers, such as 
large shopping center developers, are offsetting their ecological distur-
bance by buying credits used to restore wetlands in other areas.

Yet here again, the program doesn’t reflect the size of the problem, 
nor do the projects reliably render the proper environmental gain. To be 
effective, wetland restoration must happen on a much larger scale. Lost 
wetland acres in the basin, originally sited and designed by nature over 
time, are the size of Illinois. We started too late with a “no net loss” effort, 
and we need to improve.33 Whether by mitigation banking or through 
direct compliance, the amount of wetland restoration along the Missis-
sippi River Basin hasn’t come close to what’s needed to stop nitrogen and 
phosphorus from flowing into the river. According to one study, wetlands 
restoration needs to grow by a factor of ten to twenty-five times of what 
currently exists for it to have a serious impact.34 What’s more, many of 
the projects haven’t been properly designed. In many cases, the sites cho-
sen for wetland restoration are small pieces of land bordering shopping 
centers. These sites aren’t areas where large amounts of nutrients would 
otherwise flow into the river. Nor are they realistically going to be used 
as habitat by birds and other wildlife. In other words, the credits aren’t 
set properly, and the patchwork of new wetlands doesn’t offset the initial 
damage generated by draining the original wetlands.

Any effort to restore the Mississippi is a step in the right direction—or 
at least a half-step. Yet so far these efforts have been no match for the 
severity of the problem. We are trying unsuccessfully to patch the leaks 
when what we need is a brand new ship, one that doesn’t leak at all. If we 
are to restore the Mississippi River in a meaningful way, our outcomes 
must be far clearer and far bolder. Our work must be implemented on a 
far larger scale. Our solutions must attract the funding and involvement 
from every sector of society. And our efforts must be measured and moni-
tored over time to make sure they’re delivering the expected results that 
allow us to achieve the gains needed to address the problem.
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A Quantified Approach to Restoring the Mississippi
As with any restoration effort, restoring the Mississippi starts with a thor-
ough understanding of the current situation. Only by knowing how many 
excess nutrients are flowing into our rivers and how much the rivers can 
withstand can we take the actions needed to obtain real progress. We 
know the first of these answers, thanks to the efforts of the U.S. Geo-
logical Survey and the U.S. Department of Agriculture, which measure 
nutrient loads at various points along the Mississippi, monitoring how 
they change over time.

Yet we don’t know what the pollution threshold is for the entire river. 
Under the federal Clean Water Act, states are required to develop total 
maximum daily loads (TMDLs) that define the amount of pollution an 
impaired waterway can withstand while still meeting the fishable–swim-
mable–drinkable water quality standards. But, because the Mississippi 
River flows through so many states, setting such limits on a state-by-state 
basis isn’t enough. TMDLs were supposed to be conducted on all wa-
terways by 1982. Yet today, it would be generous to say 60 percent have 
been completed nationally, with most of those being legally attackable on 
either process or substance. Worse than that, a study by the U.S. General 
Accounting Office (GAO) found that many of the TMDLs that are in 
place are vague, don’t adequately identify what actions need to be taken, 
and aren’t likely to attain water quality standards.35 In a watershed such as 
the Mississippi River, where rivers and their pollutants travel across many 
state boundaries, we should have a single TMDL for the entire basin, de-
signed to actually attain water quality standards rather than simply meet 
procedural standards.

When it comes to groundwater, we have even less information. The 
federal government doesn’t consistently measure the health of our ground-
water. Nor does it set thresholds for how much pollution our groundwater 
can withstand while still being safe to drink. State data are just as spotty 
if not more so.

Only through a solid real-time understanding of the situation can we 
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set outcomes that allow both a healthy river and a healthy economy. Just 
as the European Union sets a total allowable catch for the number of fish 
that can be caught while still allowing the fish population to replace itself, 
we need to set pollution limits for the entire Mississippi. Once we’ve set 
these limits, we can then allocate percentages to each of the thirty-one 
states within the basin.

Some basin-wide goals have been set. In 1997, the U.S. Environmental 
Protection Agency (EPA) created a Hypoxia Task Force aimed at reduc-
ing the dead zone in the Gulf of Mexico. The task force set the goal of 
reducing the dead zone to 5,000 square kilometers by 2015 and created 
a second goal of reducing nitrogen and phosphorus loads across the basin 
by 45 percent. It also asked each state within the basin to implement a 
nutrient reduction strategy.36

Yet nearly 2 decades after the task force’s formation, the dead zone 
hasn’t shrunk, and none of the task force’s goals have been met. Although 
the 2015 deadline is fast approaching, most states haven’t even completed 
their nutrient reduction strategies, nor have they committed to specific 
reduction targets or timelines. The EPA’s Office of Water has attributed 
the lack of progress to the cost of implementing these strategies, the un-
popularity of doing so from various constituencies, and the fact that the 
EPA has not held these states accountable.37 But inaction doesn’t diminish 
resistance, and it certainly doesn’t get us closer to success.

Recognizing things were on the wrong track, a group of environmental 
groups led by the Natural Resources Defense Council has sued the EPA to 
force the agency to use its authority under the Clean Water Act to enforce 
water quality standards where states have failed.38 As a result of this suit, a 
federal district court ruled that the EPA needs to determine whether states 
are sufficiently solving the problem. If not, the agency will be required to 
propose its own standards, which could pave the way for federal numeric 
limits and stricter pollution controls.39 Federal limits would give us a clear 
way to move forward while paving the way for the implementation of a 
water market across the entire basin.

Yet, even without federal limits, the good news is that it’s possible to 
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restore the Mississippi and to do so in a targeted way, one that doesn’t 
involve every landowner but instead focuses on the most important places 
along the river. According to one analysis, for example, nitrogen levels 
could be nearly halved if just 2 percent of the Mississippi Basin were re-
stored as wetlands and 3 percent to 7 percent of the basin were returned to 
riparian forest. With proper targeting of less than 10 percent of that basin, 
we would keep the economy moving while getting the environmental 
improvements we need, especially if we engage quantified conservation 
and the methods it enables.40

With today’s data and analysis, we know that all restoration projects 
don’t result in equal gains for the environment. For example, if just 7 per-
cent of the Illinois River Basin watershed were converted to wetlands, as 
much as 50 percent of nitrogen from that watershed could be prevented 
from entering the river. By contrast, the James River Basin in South Da-
kota contributes just a small amount of nitrogen to the overall problem, 
so it doesn’t make sense to target that river in the same way.41

Using existing technology, we can easily figure out which restoration 
projects will reap the largest returns for the environment and focus our 
efforts in those areas. Overlaying layers of data from geographic informa-
tion systems (GIS) onto satellite photos on a Google Earth platform, for 
example, we can see precisely how different parcels of land are being used 
along the river down to the property-owner level.42 And using software 
such as The Freshwater Trust’s Basin Scout method, we can combine those 
satellite photos with physical data about the river, land, and cropping 
rotations and then use that information to assign quantifiable environ-
mental gains that can be translated into credit values. If a farmer’s growing 
dryland wheat, it’s not a priority restoration project, and the credit values 
won’t be high. But if he’s growing corn that’s heavy in fertilizer, the project 
would be assigned a high priority because we can get big environmental 
improvements if the farmer changes practices. Today’s technology gives us 
a highly visual way to pinpoint the most important restoration sites with 
precision and speed—in effect, a Google search for the best opportunities 
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for environmental gain. Once we’ve identified those sites, it’s a matter of 
providing the right financial incentives to motivate farmers and livestock 
producers to implement less-polluting farming practices or shift ecologi-
cally sensitive land out of traditional agricultural production and into 
generating desperately needed bushels of nature.

Providing meaningful financial incentives requires creative funding 
mechanisms. It also entails the involvement of a wide range of interests: mu-
nicipalities, factories, and power plants, government, farmers, businesses, 
environmentalists, and private investors. Within a quantified conservation 
framework, we can bring all these players together to restore the Missis-
sippi River at a pace and scale that match the enormity of the problem.

Obtaining the Maximum Value for Every Taxpayer Dollar
Even as the targets get developed, we need to get smarter and get going 
on the ground. We spend a ton of federal and state money without under-
standing what it gets us. One change that could make a huge difference 
is the package of executive orders and legislative refinements (discussed 
in Chapter 2) that require the quantification of environmental improve-
ments made with public investments. By retooling existing government 
programs, we can get a bigger restoration bang for every taxpayer dollar 
spent. And by embracing a quantified approach to conservation, both fed-
eral and state governments could make their existing funding programs 
do so much more for the Mississippi.

Just think if programs like the CREP and Mississippi River Basin 
Healthy Watersheds Initiative targeted only restoration projects that ob-
tained the highest improvements for the environment. Just think if gov-
ernment monitored the success of its restoration projects to ensure that 
they were effective. And just think if it used these data to adjust its restora-
tion programs over time to ensure that they were meeting their numeri-
cally defined goals. In essence, federal grants and landowner payments 
would be paying for quantifiable outcomes, not just restoration projects 
that may or may not be getting the desired result. If these simple changes 
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were made, you can bet that the billions of dollars spent on restoring the 
Mississippi would achieve a lot more for the basin than they do today.

These are dollars that are already being spent. Quantified conservation 
simply ensures that they get spent in a smart way. By tracking the ecologi-
cal improvement, we’ll be able to tell a new story, one in which govern-
ment and agriculture work together to make progress against a broad 
environmental goal.

Streamlining and Securing Their Supply Chains
In addition to government, the will to clean up the Mississippi must come 
from the business sector as well. Even without stricter regulations, this is 
already starting to happen because it makes financial sense. For example, 
one sector that’s starting to advocate for a healthier Mississippi is the Gulf 
seafood industry, which supplies 40 percent of the nation’s seafood.43 The 
dead zone is costing the seafood industry $38 million a year, according to 
the National Oceanic and Atmospheric Administration.44 Faced with lost 
revenues, the fishing industry has been joining forces with other groups 
fighting to eliminate the dead zone.

Moreover, multinational food companies from Coca-Cola to Gen-
eral Mills to Kellogg’s are increasingly putting pressure on their supply 
chains to reduce their agrochemical and water use. One notable example: 
Walmart, the world’s largest retailer, recently demanded that its food sup-
pliers work with the U.S. farmers in its supply chain to improve the ef-
ficiency of fertilizer use by 30 percent on 10 million acres of corn, wheat, 
and soy by 2020.45 These companies aren’t taking these measures out of 
the goodness of their hearts but rather because they realize the supply of 
clean freshwater is limited, and they’re attempting to reduce their supply 
chain risk. That business choice is paying an environmental dividend with 
less fertilizer headed downstream.

Getting More for Less with Water Markets
A basin-wide water trading program can be another big accelerator to 
cleaning up the Mississippi. For example, a recent pilot program con-
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ducted on behalf of the EPA by the World Resources Institute (WRI) 
found that interstate nutrient trading on the Mississippi River Basin is 
a viable way to meet the Hypoxia Task Force’s goal of reducing nitrogen 
and phosphorus loads by 45 percent. The report concluded that nutrient 
trading could help shrink the Gulf dead zone, while providing a win–win 
situation for wastewater utilities and farmers.46

As discussed in Chapter 6, the Clean Water Act requires industrial 
plants, utilities, municipalities, and others that discharge water into riv-
ers via pipes and sewers to treat and chill that water before returning it 
to the watershed. Historically, these regulated entities have done this by 
purchasing expensive water treatment plants or cooling towers that cost 
millions of dollars. Pretty spendy, with a mechanically limited benefit to 
the environment.

With a well-designed trading market, these regulated entities could 
instead offset their effluents by funding quantified restoration projects 
on private lands that motivate farmers and livestock producers elsewhere 
in the basin to implement environmentally friendly, best management 
farming practices or lease ecologically sensitive land to be restored. Trad-
ing gray infrastructure for green, landowners would be paid annually as 
long as the restoration project was maintained and monitored. Equivalen-
cies matter, and these trades would happen in the form of standardized 
credits. Credits for nitrogen, phosphorus, sediments, dissolved oxygen, 
and temperature could be traded on the same market—in the same way 
that we use nickels, dimes, and quarters as trading currencies in our day-
to-day lives.

A bedrock principle is that the credits must be designed so there’s a net 
gain for the environment. Over the last couple of centuries, most of our 
decisions have achieved economic gain to the detriment of the river, and 
we need to restore the balance. So, for example, one unit of ecological 
disturbance could be counteracted by at least two units of environmental 
benefit in a place sited for success. Just as investors achieve financial gain 
when trading stocks, a well-designed trading program should create clear 
gains for the environment. What’s more, the restoration projects must 
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be monitored over time to make sure they’re providing the predicted en-
vironmental gain. If they’re not, both the restoration model and the ac-
companying credits must be adjusted. To facilitate this adjustment, the 
full cost of monitoring and maintenance must be baked into each project; 
although this need not be burdensome, we cannot skimp on data in a 
data-driven effort.

To generate the volume needed, trading should take place across the 
entire Mississippi River Basin but must have a proper structure. The units 
of trade must be standardized, tracked, and valued relationally—meaning 
there must be a predictable credit differential between where the restora-
tion occurs and where the impact happens. Of course, nothing can be 
released into the river that knowingly reduces aquatic health under any 
circumstances. And ideally, if a wastewater treatment plant creates eco-
logical damage by discharging a nutrient into a specific tributary of the 
Mississippi, the counteracting ecological benefit should happen in that 
same tributary.

The watershed still benefits if that wastewater treatment plant buys 
credits from a landowner further afield. Accordingly, the proper discount-
ing must be applied, depending on where the trade takes place. For ex-
ample, if a wastewater treatment plant buys a credit from a landowner 
within the same tributary, it would obtain full credit. But if it buys a credit 
from a landowner 500 miles upstream, it would receive only partial credit. 
Note that the landowner gets paid in full each time for the full bushels of 
nature his or her land produces. Weighted credits that take factors such as 
these into account are a vital component of a well-designed water market 
because they create more opportunity for trading to take place while cata-
lyzing more work on the ground. 

It’s important for all the trades to be tracked and registered to ensure 
performance. What’s more, there can be no double-dipping: If phospho-
rus credits are sold from a specific piece of property, you can’t then sell 
temperature benefits from that same portion of property at a later date. 
This is a key way to get gain, right? We get more for the environment than 
just what is paid for.
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For a conservationist, the central elegance of a water market is that it 
can achieve far more for the environment at a lesser cost than techno-
logical fixes. Gray cooling towers and filtration devices are expensive, and 
they just offset one parameter: They cool the water by a specific amount 
or filter out a specific pollutant, and that’s it. Solving these problems the 
natural way accomplishes far more. A strip of trees doesn’t just provide 
shade for the river. It stabilizes the bank. It sequesters carbon. It prevents 
nutrients and sediments from entering the watershed. It provides wildlife 
habitat. And it can act as a natural floodplain. It provides multiple benefits 
that aren’t possible with engineered solutions.

A water trading market would also free up billions of dollars that are 
currently spent on solutions that don’t add up to a lot of benefit for the 
environment. According to the WRI report, the participation of just two 
wastewater utilities in a Mississippi basin trading program would gener-
ate $715 million in restoration spending over a 20-year period. At the 
same time, wastewater utilities could cut their pollution reduction costs 
by $900 million, a 63 percent savings.47 That’s new money for conser-
vation, with multiple benefits to everyone, from native nurseries to lo-
cal restoration professionals to landowners growing bushels of nature to 
monitoring techs.

It All Comes Down to Design
As environmental markets have sprouted up, so too have their critics. 
Some attack market-based environmental solutions from an ideological 
perspective, arguing that it’s not right to let industry pay to pollute. Oth-
ers say we should be doing everything we can to eliminate river pollution, 
rather than polluting in one place and then offsetting it in another. And I 
get it. We used to advocate for many of the same things, until we realized 
our efforts simply weren’t adding up. Zero pollution is a noble goal. But the 
reality is that we’re never going to eliminate pollution altogether and still 
have a functioning economy. The trick is to figure out the right balance and 
then use data and analysis to make sure we’re operating within our limits 
while gaining ground that’s been lost over the last generation or two.
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Others question the effectiveness of water markets, and often rightly 
so. Although many regions are starting to experiment with environmental 
markets, the majority have not been properly designed. Take the Chesa-
peake Bay water quality trading program, for example. Officials there have 
spent endless years and millions of dollars on process and planning, yet the 
results haven’t added up to much. The problem is that the Chesapeake Bay 
stretches across six states and the District of Columbia, yet trading doesn’t 
take place across the whole region. Instead, trading is restricted to state 
boundaries, with each state setting up trading credits according to its own 
rules. For example, some states allow sediment trading in addition to ni-
trogen and phosphorus, whereas others do not. Some states allow the par-
ticipation of stormwater construction projects, whereas others do not. And 
the rules about buying and selling credits vary widely.48 Without a single set 
of legal, biological, and transactional mechanics, the first deal isn’t like the 
5th, which isn’t like the 40th. Such organized ad-hockery will never make 
it to the 4,000th deal. Although some states are doing good work pioneer-
ing these ideas, the bottom line is that there’s no standardized market.  
In the meantime, pollution in the Chesapeake remains a huge problem.

Think of environmental markets as you would a rocket. If built cor-
rectly, a rocket can take us to wondrous places fast. But if it’s not, it can 
tear across the landscape and destroy all manner of things. In the same 
way, markets can be brutally efficient, but they’re only as effective as they 
are well designed. Just like a financial market, an environmental market 
needs to be built correctly. It needs to set the right pollution and water 
withdrawal limits. It needs to establish the right credit valuations to en-
sure a net gain for the environment. It needs to be standardized across the 
entire watershed. And, perhaps most importantly, the offsets need to be 
measured and monitored over a long period of time to ensure that they 
deliver the benefits as promised.

Demanding a Measurable Return on Their Investment
Efforts to restore the Mississippi River will be more effective as environ-
mental groups, foundations, and private investors demand more from 
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their financial investments. As the Gulf dead zone has attracted national 
attention, an increasing number of groups, foundations, and donations 
are focused on cleaning up the Mississippi River.

As more of these groups demand measurable returns on their invest-
ments, we will see more restoration for every dollar spent. I look forward 
to the day when these investors buy environmental outcomes in the form 
of quantified restoration projects that have already been implemented 
and verified by a third party. Rather than simply donating to a cause 
without knowing how the money will be spent, investors will purchase 
specific outcomes—such as 1 billion kilocalories of watershed cooling or 
a 10,000-pound reduction of nitrogen—on a key tributary. These pur-
chases will be available through an online registry, making saving our riv-
ers as simple as clicking on a specific restoration project at the landowner 
level, seeing the exact outcome that’s been modeled, and then making the 
purchase over the Internet. Fully trackable and transparent.

Growing Bushels of Nature
Over time, I expect to see a new way of understanding the value of nature. 
As the environment becomes prized not only for what can be extracted 
but also for the services it provides to humans when it functions properly, 
the motivation to restore the Mississippi will also come from farmers, 
livestock producers, and landowners in the basin. As the financial incen-
tives become more predictable, landowners will have the opportunity to 
participate in restoration programs and water trades that supplement their 
income.

Yet, even without these incentives, many farmers are realizing that 
it’s in their own economic interest to implement conservation practices. 
Moving to precision farming gives farmers a competitive advantage as 
an increasing number of food companies demand it from their supply 
chains. What’s more, these practices save farmers money. For example, 
farmers who participated in WRI’s pilot program improved their finan-
cial situation by implementing conservation practices that reduced their 
total nitrogen and phosphorus use, even without water quality trading. 
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By implementing these practices, farmers both lowered fertilizer costs 
and increased crop yields. Interestingly, the study found that some of 
the main reasons these farmers had been reluctant to implement these 
conservation practices is because they didn’t understand the opportunity 
or because they believed that using less fertilizer meant lower yields, and 
before, lower yields always meant less money.49 But in agriculture, it’s not 
always what you make but what you don’t spend that creates profitability.

Although awareness hasn’t made it across the board, things are slowly 
changing. Already, one third of all corn acres in the United States are 
farmed using best practices for nitrogen management, such as using less 
fertilizer and applying it at the right times.50 Even if just a few farmers 
and livestock operators adopted the conservation practices of precision 
agriculture, they could have a large impact on the river. For example, 
if just 10 percent of farmers along the Mississippi substituted perennial 
crops such as alfalfa for some of their corn–soybean plantings, they could 
reduce nitrogen in the watershed by 0.5 million metric tons a year—one 
third of the total nitrogen that flows into the Gulf.51 Similarly, if livestock 
producers engaged in better animal manure practices that reduced their 
runoff by just 20 percent, it would reduce nitrogen loads in the river by 
the same amount.52 And that, in addition to all the other pieces we just 
covered, would go a long way toward improving the watershed.

Closing Our Open-Ended Accounting System
Restoring the Mississippi—as with any river—demands that we move be-
yond our open-ended ecological accounting system to one that really tells 
us where we stand and what we need to do next. Just as financial systems 
operate with a finite pot of money, with debits and credits, the earth is 
a closed-loop biosphere with limited natural resources. We need to ac-
knowledge these limits, especially now, as they are coming into clear view.

My dad, the small-town carpenter, had a heavy-duty guarantee. Not 
written, but a guarantee that he stood by. I recall one particularly tall 
farmhouse he worked on that had an old chimney that kept leaking. Every 
summer for several years, we’d go out to the farm and patch that chim-
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ney until it was fixed. For me, I don’t care what product you make, what 
service you provide, or what business you run. You need to stand by your 
product, and today, that includes being responsible for where it ends up 
at the end of its life cycle. This is how good businesses operate—and the 
only way they will operate in the future.

Businesses must pay for the ecological disruption that accompanies 
their product development, in a way that creates a net gain for the en-
vironment. I’m not a basher, but I do not shy from telling the truth. It’s 
unconscionable that oil and gas outfits such as Halliburton are allowed to 
turn eight barrels of clean water into eight barrels of polluted water and 
walk away with a barrel of oil. For every barrel of water they pollute, they 
should return two barrels to the river or aquifer from which it came—by 
retiring water rights, for example, or converting farmers on the west side 
of the Missouri from irrigation to dryland cropping. In the same way, 
agrochemical companies such as Monsanto and PotashCorp shouldn’t be 
allowed to simply manufacture fertilizers and turn a profit without be-
ing accountable for the accompanying downstream ecological damage. 
There are not that many fertilizer companies out there; a small percentage 
of their profits could form a fund to purchase and retire environmental 
credits generated through better farm management. Although this could 
significantly reduce their legal exposure to class action suits down the 
road driven by the presence of their chemicals in water supplies, I do not 
see this as punitive but rather as standing for one’s product all the way 
through—and not leaving it for the next guy.

Government, too, needs to adopt a broader accounting system that 
takes the environment into full consideration and not work at cross-pur-
poses. It’s not enough to simply develop policies that increase demand 
for ethanol. The repercussions for water quality must be factored into the 
equation, and the potential damage either lessened or offset.

And the environmental community needs to step it up too. The time 
for pointing out problems without bringing a workable solution to the 
table is hereby over. We are in this together—way more than we realize.

The enormity of the Gulf dead zone is a testament to the sheer size of 
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today’s economic engine at work, unfortunately, much of it at the expense 
of the environment. Whether through disregard, denial, or indifference, 
we have collectively chosen a world in which economic impacts are dwarf-
ing the needs of a healthy environment. We can restore the Mississippi 
River. We have both the technological skills and the scientific know-how 
to make it happen. Yet doing so will require us to rapidly move beyond 
today’s inaccurate accounting system that fails to internalize the con-
sequences of our decisions to a new construct that considers the wider 
implications. Achieving prosperity within the limits of our closed-loop 
biosphere is a paradigm shift. Yet I believe the perfect storm is brewing, 
and it’s going to sweep up every sector of society in favor of a smarter 
approach.
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C H A P T E R  N I N E

It’s Now and It’s Us

A generation ago, an 18-year-old boy, Andy Lipkis, was so concerned 
with the smog that enshrouded Los Angeles that he founded a nonprofit 
focused on planting and preserving trees. His organization TreePeople 
began by raising $10,000 to plant 8,000 seedlings in the mountains sur-
rounding Los Angeles. And seeing the valuable role that trees play in 
capturing and storing water, Lipkis eventually broadened his nonprofit’s 
mission to include water conservation.

When Lipkis first started his organization, his ideas about using tech-
nology to replicate a tree’s natural water storing abilities drew little more 
than raised eyebrows. And his proposals for making Los Angeles more 
flood resistant and less reliant on imported water were flat-out rejected.

Watershed management was for rural areas. Water was cheap. And offi-
cials saw no reason why they shouldn’t continue importing water through 
the mountains from sources hundreds of miles away. “Twenty years ago, 
no one in government recognized the Los Angeles environment as a wa-
tershed,” Lipkis said. “When I talked about it that way, people thought I 
was nuts.”1

Forty years later, and Los Angeles’s population has exploded, creating 
more demand for water. Climate change has led to persistent droughts, 
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rendering the supply less reliable. And Los Angeles is struggling to provide 
enough clean water for its citizens. In short, the situation has changed, 
and Lipkis’s ideas have gradually caught on.

In 1998, Lipkis proved that he could re-create a tree’s natural rain cap-
ture process by staging a mock flood on a retrofitted Los Angeles house. He 
lined the house with gutters that channeled rainwater into cisterns. He low-
ered the front and backyard lawns to turn them into wetlands. He then 
brought in a water truck that dumped 15 tons of water on the roof. None 
of the water left the premises.2 Watching the demonstration were flood 
control officials, who were so impressed that they abandoned a $42-mil-
lion proposal to build a storm drain in a nearby flood-prone area.

Unlike “environmental groups that raise money for policy for vari-
ous things” and aren’t held accountable when they don’t make a posi-
tive change, as Lipkis put it, TreePeople’s on-the-ground work to capture 
and store rainwater clearly proved itself and is increasingly regarded as 
an important way to combat water scarcity.3 So much so, in fact, that it 
may just change the future of water for Los Angeles. Already, the city has 
been installing underground water cisterns to capture and reuse natu-
ral rainwater rather than simply shunt it into a pipe out to sea. And in 
part because of Lipkis’s demonstration project, the City of Los Angeles 
recently adopted a 20-year plan that treats the Los Angeles Basin as a 
single watershed that integrates water quality, water supply, flood control, 
and wastewater. Although the program is still in its infancy, Los Angeles 
already consumes less water than it did in 1970 despite the fact that its 
population has grown by more than one third (figure 9.1). And the city 
is on track to meet the ambitious goal of reducing its imported water by 
half within the next decade.4

If you want to know how a small number of people can move a big 
needle, Andy Lipkis and his organization are a powerful example. They 
saw a problem—a city that wasted its water—and decided not only to call 
it out but to fix it. They committed to waking up an entire citizenry to 
new possibilities and then managing Los Angeles’s watershed in a holis-
tic manner. They physically demonstrated how their solutions can work. 
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And they persevered even though their ideas weren’t initially accepted. 
They could see where Los Angeles was headed, and they argued for a dif-
ferent path. As the water situation worsened for Los Angeles, their ideas 
gained acceptance. Not only are they changing how water is managed 
in Los Angeles, but their ideas are influencing urban water management 
throughout the country.

In a real sense, these ideas for water conservation were ahead of their 
time. When Lipkis first started arguing for better water management, im-
porting water was cheap, and the will to conserve it just wasn’t there. But 
now that we’re bumping up against the limits of clean freshwater, interest 
in conserving water is growing, and creative, on-the-ground solutions like 
the ones TreePeople are proposing are getting traction.

The same thing has become true on a broader scale. As the limits of all 
of our natural resources come into clearer view, the time is ripe for new, 
creative solutions to conserve them. As environmentalists, we must move 
beyond the exclusive focus on advocacy and litigation to embrace on-the-
ground solutions that improve our natural areas. The world is hungry for 
such solutions—not just because we’re tired of the old ways of playing the 
game but because the old ways just don’t get the job done anymore. Our 

Figure 9.1. Thanks to Los Angeles’s water conservation measures, the city 
consumes less water than it did in 1970, despite the fact that its population has 
grown by more than one third. (Credit: The Freshwater Trust, using data from 
Jacques Leslie, “Los Angeles, City of Water,” New York Times, December 6, 2014.)
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future depends on shifting to strategies that actually work beyond paper 
and beyond our current era.

Debunking the Old Paradigm
In the 1960s scientist–historian Thomas Kuhn popularized the concept of 
a paradigm shift. Kuhn studied the difficulty of changing the minds of sci-
entists, such as overcoming the assumption that the sun revolves around 
the earth. Such assumptions are broadly accepted by society, so much so 
that they’re considered “the truth.” Therefore, any attempt to introduce a 
new set of assumptions is resisted and even condemned. Think of Italian 
physicist and astronomer Galileo being convicted of heresy and forced to 
live under house arrest. His radical notion that the earth circled the sun 
didn’t just conflict with the dominant social view of the time; it contra-
dicted more than a thousand years of religious doctrine. The problem for 
the old-liners was that Galileo was simply observing reality; when they 
looked past their own blinding dogma, they saw for themselves.

Eventually we figured out that Earth is not the center of our universe 
and that our world is not flat. But have we debunked all that we must 
debunk? No. Looking at the environmental problems we face today, it’s 
clear that we need a new paradigm. The original assumption underlying 
our current paradigm is that our natural resources are infinite and that we 
can use as many as we like without consequences. But as we run out of 
these resources and undercut the natural services they provide humans, a 
new observable reality is starting to contradict the existing arrangements 
and assumptions, causing them to fall into doubt. Indeed, in many parts 
of the world the current paradigm has already been thrown into crisis, and 
this will continue. Turns out the future is already here; it’s just that it’s not 
evenly distributed. Yet.

For evidence that a new way of looking at the world has been taking 
hold, check out almost any website that discusses ecological issues, and 
you’ll read about nature performing vital services that can be assigned a 
quantified value and translated into dollars. The idea of ecosystem ser-
vices has been rapidly spreading, and it’s gradually replacing the old idea 
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that the economy and the environment are at opposite corners of the 
boxing ring. The idea that what’s good for the environment is bad for 
the economy has passed its “use-by” date, and it’s giving way to a new 
paradigm in which the economy and the environment are an integrated 
whole. Tradeoffs are known and participants are accountable. The central 
tenet is that a healthy environment is essential to a thriving economy and 
vice versa. And the result will be that gains for the environment will be 
viewed alongside gains for the financial sector.

Giving the Environment Legitimacy
A shift of paradigm, by definition, entails a change of large magnitude. 
And for that to happen, people need to adapt their thinking, as the public 
eventually did in how they thought about our planetary system. A para-
digm is also community based. It’s the assumptions around which soci-
ety organizes itself. So changing the paradigm involves a shift in human 
consciousness. As American social scientist Willis Harman wrote in his 
book Global Mind Change, “Throughout history, the really fundamental 
changes in societies have come about not from the dictates of governments 
and the results of battles but through vast numbers of people changing 
their minds—sometimes only by a little.”5 People give legitimacy to an 
idea, and they can take it away, Willis said, just as Americans did when 
they terminated slavery as an acceptable institution.

As the effects of mismanaged water health reach into the home—as 
they have from Charleston, West Virginia, to Toledo, Ohio, to California’s 
Central Valley and many other places around the country—people are 
changing their minds, and they’re legitimizing the idea that the environ-
ment has a value. At the same time, they’re challenging the notion that a 
growing economy is all that matters. Yes, jobs are important, and we need 
them to survive. But yes, clean water is also important, and we need that 
for our survival too. People are seeing that a bankrupt environment means 
a bankrupt economy. And bit by bit, we are seeing that a properly de-
signed economy can catalyze real environmental strides. Although many 
argue whether the economy or the environment is the greatest or most 
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important force on Earth, I see them as two parts of a system that simply 
needs to evolve into a unified whole.

Consider how a caterpillar turns into a butterfly. As the metamorphosis 
occurs, highly organized groups of cells called imaginal discs start to show 
up in the body of the caterpillar, and most are wiped out because they’re 
not recognized by the caterpillar’s immune system. But they keep at it, 
and as more arise, they begin to overwhelm the caterpillar’s immune sys-
tem. In the end, the caterpillar’s body deteriorates and the imaginal discs 
build the butterfly from the decayed materials of the caterpillar.6

In the same way, a new way of viewing our global economy is starting 
to overwhelm the old. You can see it seeping into the food system, which 
is starting to embrace precision agriculture and other conservation tech-
niques that secure farmers’ prosperity over time. You can see it seeping 
into business, which is starting to manage its water and agrochemical use 
across the entire supply chain. And you can see it seeping into the mindset 
of consumers, as they start to demand products that are produced sustain-
ably and have a limited impact on the planet. Although the economy is 
still understood as today’s dominant force, we are gradually adopting a 
new lens with which to view what it means to be prosperous on planet 
Earth.

The modern environmental movement of the 1970s began to shift our 
thinking by assigning the environment a value. Now we’re completing 
the shift with the understanding that the environment and the economy 
must be integrated to be maintained. And as we change our paradigm, our 
desired outcome is changing along with it. Rather than maximizing eco-
nomic returns without regard for the planet, we’re developing a new goal, 
one that’s focused on optimizing economic returns within the constraints 
of a healthy environment.

The good news is that, once we collectively establish this new outcome, 
we have the tools at our disposal to achieve it. From satellite photos to 
on-the-ground measurement tools to big data software frameworks such 
as Hadoop that can analyze vast amounts of data, twenty-first-century 
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technology can help us assess the current state of the environment. We 
can now offset environmental damage in a precise, measurable way that 
creates a net gain for the environment. We can develop environmental 
markets and other quantified approaches that build in ongoing mecha-
nisms for protecting the environment. We can innovate funding models 
that bring greater amounts of money to bear on our problems. And we 
can accurately measure whether our efforts are working, quickly making 
the necessary adjustments.

The 80/20 Principle
Just as in the days of Galileo, when a change of large magnitude happens, 
resistance to change is a given and many people dig in hard to maintain 
the status quo. Often, those who’ve most benefited from the old paradigm 
are the least willing to change—and this has implications for the environ-
mental old guard as well as entrenched business interests. As Andy Grove 
wrote in his book Only the Paranoid Survive, “The person who is the star 
of the previous era is often the last one to adapt to change, the last one to 
yield to logic of a strategic inflection point and tends to fall harder than 
most.”7

In the same way that the caterpillar’s immune system initially resists its 
transformation into a butterfly, our brains are hard-wired to protect us, 
and part of that protection involves following the path that’s already fa-
miliar and has been free of danger in the past. Sticking to what we already 
know is a great way to avoid discomfort.

Fortunately, creative thinking and the innovations that result have a 
way of building on one another. In fact, innovations happen far more 
often as refinements of an existing idea rather than as a brand new one. 
It’s largely a honing process that makes good stuff work better, and the en-
vironmental pioneers should take pride in what their effort wrought while 
letting us push forward into a new world. As Walter Isaacson pointed out 
in his excellent book The Innovators, although the digital age may seem 
revolutionary, in reality it came about by expanding the ideas handed 
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down from previous generations. “The best innovators were those who 
understood the trajectory of technological change and took the baton 
from innovators who preceded them,” he wrote.8

What’s more, change doesn’t demand that everyone get in line. In busi-
ness, there’s an “80/20 principle” that says 80 percent of the results stem 
from 20 percent of the effort. This rule is often used to explain how sales 
occur—for example, that 80 percent of sales are typically generated by 20 
percent of clients.

When it comes to change, the 80/20 principle applies as well. Chang-
ing a paradigm doesn’t require the participation of everyone. Instead, 20 per-
cent of the people can create 80 percent of the change. In other words, a small 
percentage of forward-thinking people have the power to create large societal 
shifts. The 20 just needs the conviction to proceed past old thinking.

Take the company Seventh Generation, for example. True to its name, 
the company manufactures and distributes environmentally friendly clean-
ing products while also weighing the impact of its decisions on the next 
seven generations. Seventh Generation was the first home care products 
company to remove phosphorus from automatic dishwashing products. It 
was the first to take a stand against volatile organic compounds (VOCs). 
And it became the first to voluntarily disclose ingredients on its product 
labels. None of these things were required. Yet Seventh Generation took 
the lead on its own, building a thriving business within the parameters of 
a healthy environment. “We started Seventh Generation with truth and 
purpose,” said the company’s leader, John Replogle. “Everything we have 
done over the past 26 years has been dedicated to the notion that there is 
a better way.”

Interestingly, Seventh Generation’s conservation practices are disrupt-
ing the entire home care product industry. As the company has attracted a 
loyal and growing customer base, large competitors from Clorox to Procter 
& Gamble to SC Johnson have taken notice, and they’ve responded by in-
troducing their own sustainable products. “Isn’t that what we should all be 
looking for—the opportunity to disrupt?” Replogle told me. “That is the 
truest form of innovation.” Seventh Generation’s approach to change is 
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an example of the 80/20 principle at work. Great ideas can be contagious, 
and it often takes just a few people to set the wheels in motion.

The Misfits and the Rebels
American radio host Thom Hartmann is known for his thought-pro-
voking broadcasts. And in one of his shows, he talked about a group 
of researchers who were studying a troop of chimpanzees in Kenya. The 
researchers identified the depressed chimpanzees, the ones who stayed on 
the perimeter of the group, and they tranquilized these chimpanzees and 
pulled them out of the area to see what would happen.

With the nonconformists gone, the researchers expected the remaining 
chimpanzees to turn into party animals. But a year later, the entire troop 
of chimpanzees was dead. Why? Because the ones on the perimeter served 
as the early warning system. They were hypervigilant—the ones who no-
ticed the python making its way through the jungle, or the lion trying to 
sneak up on the group. During times of danger, they were the ones who 
sounded the alarm bells.9

In the same way, those of us who see the coming crisis, who are sound-
ing the alarm and pushing to implement new solutions, have a critical 
role to play. The “system,” if you will, is designed to make people get in 
line and follow the rules. And if we don’t, it’s easy to feel discouraged and 
sometimes even ostracized. Yet the truth of the matter is that those of us 
who are willing to step out of line and work toward a new paradigm are 
important to human survival. In fact, we need a lot more people who 
are willing to do so. As Steve Jobs so famously said, it’s the “crazy ones, 
the misfits, the rebels, the troublemakers, the round pegs in the square 
holes . . . the ones who see things differently” who end up changing the 
world. Indeed, at a time when the old way isn’t working, being crazy 
enough to try something new is exactly what the planet needs.

Remaking Our Organizations and Ourselves
In a world that’s constantly changing, rigidity is a death sentence. At the 
business level, much has been written about the need to anticipate and 
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adapt to change. In their seminal book Reengineering the Corporation, for 
example, authors Michael Hammer and James Champy urge businesses 
to move beyond corporate structures created during the Industrial Revo-
lution to meet the new business challenges of the twenty-first century. 
“Change has become both pervasive and persistent,” they wrote. “It is 
normality.”10

Likewise, Peter Senge, in his famous book The Fifth Discipline, intro-
duced the concept of the “learning organization”—that organizations 
need to continually foster learning as a way to expand their capacity to 
create the results they desire. “Through learning we re-create ourselves,” 
Senge wrote. “Through learning we become able to do something we 
never were able to do. Through learning we re-perceive the world and our 
relationship to it.”11

Indeed, being a lifelong learner and an organization that readily adapts 
to change is a top priority for any successful company. And whether we’re 
in the business world or not, we all need to adopt that same ethic: Accept 
change as a fact of life and be willing to adapt. In chaos there is opportu-
nity if we can keep our wits about us. Like the learning organization Senge 
writes about, we must continually re-create ourselves and the organiza-
tions we work for—and that entails being nosebleed honest with ourselves 
about when it’s time to change.

At The Freshwater Trust, a close examination of our results revealed 
that the time had come. Had we continued down the same old path of ad-
vocacy and litigation, the end of the road would have been our own irrel-
evance. We probably would have hung on as so many do now, exhausted, 
yet supported by a world that neglects to honestly examine results.

I often tell people, “We’re stubborn on outcomes but flexible on tac-
tics.” In other words, we’re stubborn about getting results for our streams 
and rivers but flexible as to how we get there. The problem we are trying 
to solve affords us no time to care about conventional wisdom, especially 
when it just slows progress. Implementing the best tactics requires con-
stant learning and adaptation. It also requires facing tough roadblocks 
head on and devising ways to remove or get around them. And if we’re not 
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getting around a roadblock, we need to stop and figure out why, but just 
long enough to understand, adjust, and try again; studying a problem too 
long creates inertia. As I see it, the sooner we make a mistake, the sooner 
we can find a solution and move on to the next one.

As the new paradigm takes hold, it’s time for all of us to change or run 
the risk of irrelevance. We must move beyond the 1980s and recalibrate 
to bring our methods in line with the twenty-first-century problems we 
face. And we must be honest with ourselves about our impacts, both bad 
and good:

agriculture, know your impact on the environment and 
work to reduce it. We can’t privatize wealth and socialize risk. If 
you’re growing corn, soybeans, or any crop, consider the fertilizer 
that’s left on your field and manage it in such a way that it doesn’t 
flow into the watershed. It will save you money.

manufacturing, understand clearly what goes into your 
product and what happens to it at the end of its shelf life. Then re-
design it in such a way that it has zero net impact. It will both lean 
up and secure your supply chain.

food company, demand that the ingredients you purchase 
are grown in a sustainable way. Better yet, work proactively with 
your suppliers to change their practices. Consumers will demand it 
soon enough.

philanthropist, it’s time to require real results. Stop believ-
ing in the story of good effort that may someday add up and start 
relying on quantitative outcomes to ensure every dollar counts. Your 
mission impact will grow.

environmental or government world, it’s time to risk 
trying new solutions that build toward an outcome rather than grind 
to a halt. Test your ideas to make sure they work, push to implement 
them broadly, and use data and analysis to make sure you’re getting 
results. You will get the results you hoped for when you got into this 
work.
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Perhaps most importantly, we all need to work together in a spirit of 
cooperation. It’s time to end the finger pointing and start the thumb rais-
ing. Because, in the end, we’re all in this together.

We Can Do This
As someone who is on the young end of the old and the old end of the 
young, I am attempting to translate the past into the future. When I talk 
to baby boomers about the concepts in this book, the reaction I sometimes 
get is that they are outlandish, even radical. But when I talk to millenni-
als, they say, of course we should embrace new solutions. Of course we 
should harness twenty-first-century technology. And of course we should 
quantify our results. For most, quantified conservation is a no-brainer.

For millennials who grew up in a digital world, rapid, technological 
progress is a normal thing. And today’s technology has created a genera-
tion of informed people who are educated about the environment and 
ready to act. Most millennials consider making a difference in the world 
to be more important than financial success.12 They seek purpose, they 
want to create value and have impact, and they embrace a spirit of opti-
mism, cooperation, self-discipline, and achievement.13 With 78 million 
millennials in the United States alone, this itself is reason for optimism. 
Harnessing their energy and talent will bring about this quantified para-
digm and a new era marked by environmental gain.

The truth is we can do this. And the bottom line is we must. No matter 
what our age or role in society, a better approach is here. With quantified 
conservation, we now have the tools to properly integrate the economy 
and the environment. It’s time we leave behind the old choice of one over 
the other and hard pivot to a prosperity that combines both.

As James Jannard, founder of the innovative eyewear company Oakley, 
Inc., so pointedly noted, “Everything in the world can and will be made 
better. The only questions are, ‘when and by whom?’”14

To this challenge, I answer: “Now, and by us.”
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