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Introduction
Why Economics Is at the Core of Conservation

P

erhaps no species more symbolizes wild nature than the
tiger. Just 100 years ago roughly 100,000 tigers roamed
across Asia, but since then hunting and poaching, human
encroachment, and habitat loss have combined to
reduce this number to about 3,500, and three of the
nine original subspecies have gone extinct. In 2010,
the Chinese year of the tiger, heads of all tiger-range
states signed an accord to reverse this trend and double
the number of wild tigers by 2022, the next year of the tiger.
Will it work?
The Amazon Basin contains around one-half of all rainforests on Earth and houses an estimated one-third of the
Earth’s species. The area is so vast and unexplored that five species of primates have been discovered over the last decade. Despite its obvious importance and heroic conservation efforts,
the Amazon lost about 20,000 square kilometers of forest a year
between 1996 and 2005 (Regalado 2010)—about the size of
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Wales, or 143 million average-sized Starbucks cafés.1 In recent
years, though, the deforestation has slowed; in 2010 the rate of
loss was 80% lower than the 1996–2005 average. Why did this
slowdown occur?
Once considered too abundant to sell, Atlantic salmon
spawned in every major river from Long Island to northern
Quebec in North America and from Portugal to Norway in Europe. By 2006 there were only around 1,200 wild Atlantic salmon spawning in US rivers—all of which are located in the state
of Maine—and declines were similar in Canada and Europe
(Wilcove 2008). In 1997 the United States responded by banning salmon fishing within its coastal oceans (exclusive economic zone, or EEZ), and Greenland and Canada have enacted
similar legislation. Can the salmon recover?

Conservation Challenges and Economics
These stories are all—literally—textbook examples in conservation: one-time abundance, alarming declines, and a race to
understand why and what to do about it. The stories certainly
involve ecology, hydrology, biogeography, oceanography, politics, sociology, and ecosystem science.
But they hinge equally on economics. There . . . we said it.
And when we say economics we’re not talking about how the
stock market is doing. Economics is much broader than that.
Economics is about the broad world of understanding how the
incentives we face affect the decisions we make.
1

The average Starbucks is around 1,500 square feet. No, there are not this
many Starbucks on the planet . . . yet.
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We define economics more fully a little later, but trust us for
now: the causes of biodiversity loss are grounded in economics. The land- or resource-use decisions that affect the natural
world are grounded in economics. And most importantly, the
solutions and their effectiveness are grounded in economics.
Look again.
Various tiger body parts are prized for use in traditional
Chinese medicine as cures to ailments like epilepsy, malaria, and sexual dysfunction. The extraordinarily high price that
people are willing to pay for tiger penises and other body parts
drives poachers to supply these goods to markets despite the
risks and costs associated with the illegal hunting of tigers. Tiger habitat is also continually lost to make way for economic
activities: mangroves are contracting due to expanded fisheries
and agriculture, and forests in Southeast Asia are being turned
into timber and palm oil plantations. And a burgeoning population hunts deer and other tiger prey for food of their own,
while the high costs of patrolling protected areas make it easier
for poaching to happen. If this trend is to be reversed, economic issues, such as the incentive to harvest and sell tiger parts,
the profitability of forest conversion versus forest conservation,
and the development of less damaging supply chains for palm
oil and timber, will need to be addressed.
In the Amazon, drivers of deforestation have changed over
time, but all are based on the pursuit of financial gains from
land clearance. Logging operations not only result in cash bonanzas from the sale of timber, but the associated new roads
open up land for cattle ranching, a major driver of land-use
change in the region. More recently, global demand for soy has
led to conversion of huge areas of pasture to soybean fields, displacing ranchers further into the forest.
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So why, then, have deforestation rates declined recently?
Again, the answer is wrapped up in economics. Some of the
decline can be attributed to the global economic slowdown
(Assunção, e Gandour, and Rocha 2012); there is simply less
capital sloshing around to fund the timber-cattle-soy triumvirate. New analyses suggest that roughly 50% of the decline
can be attributed to a set of policies that increase monitoring of
deforestation activities, increase the area under protected and
indigenous control, and restrict credit access to borrowers who
can prove they comply with the forest code. All of these policies
have an economic aspect. Monitoring costs money, but it also
raises funds via fines. Parks and indigenous reserves increase
the costs for those who would like to convert other forests to
pasture or soy fields. Why is this? Competition. If there is less
forest available to convert because of the protected areas, there
are fewer places available to convert. Finally, the Brazilian government’s decision to remove credit and subsidies for ranching
and agricultural expansion, along with falling global commodity prices for agricultural goods, have combined to make the
conversion of forests less profitable.
The reasons for the decline of Atlantic salmon are clear and
numerous: overharvesting of the adult salmon at sea, dams and
fishing in spawning rivers, agricultural pesticides and sediment
in spawning rivers that poison or smother smolt, and diseases
transmitted by pen-raised salmon. Many of these practices are
the result of rational economic decisions by individuals seeking to maximize their own financial benefits. But these decisions have an effect on others, too, and can be detrimental to
society as a whole when the larger, social costs and benefits of
agriculture or aquaculture are not properly taken into account.
Salmon recovery will depend on revising the economic signals
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that have led to their decline; i.e., changing the incentives to act
in ways that negatively affect salmon. Actions that might help
wild salmon populations, such as reducing sediment erosion
in spawning watersheds, limiting freshwater abstraction for
irrigation, and mitigating pesticide use on such crops as blueberries, are often not taken or enforced because of the financial burden they levy on politically powerful actors, like logging
companies or agricultural producers.
These cases—the decline of the tiger, the deforestation
of the Amazon, and the devastation of the Atlantic salmon
populations—are often trotted out to illustrate principles of
population viability, trophic dynamics, landscape ecology, and
reserve design. But they also illustrate principles of opportunity
cost, externalities, cost-benefit analysis, and other central
concepts in economics (which we’ll explain later). And these
cases are far from unusual. From the logging of the wintering
grounds of the monarch butterfly to an anti-inflammatory drug
given to cattle that has decimated Asiatic vulture populations,2
from the invasion of eastern Australia by prickly pear to the
global moratorium on whaling . . . economics is often at the core
of conservation issues and is typically central to their solution.
In a nutshell, that is why we have written this book. We
believe conservation scientists should strive to be as adept
with the fundamentals of economics as they are with such
disciplines as ecology and natural history. We feel it will help
them understand conservation problems more fully and devise solutions more cleverly. We think that paying attention
to the economic aspects of conservation issues will increase
the likelihood that solutions to conservation problems can be
2

See http://www.rspb.org.uk/supporting/campaigns/vultures/
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implemented. Of course, other social science disciplines, like
anthropology, sociology, and political science, play key roles in
improving conservation outcomes. We have no excuse for our
scant coverage of these disciplines in these pages. We sat down
to write a primer on economics; we made choices based on the
scarcity of our time, our knowledge, and our patience with each
other. What? Scarcity? See next section.

What Economics Is (and Isn’t)
A common misunderstanding among ecologists and conservationists is the belief that economics equals moneymaking,
and that economists therefore
Economics is the study of how
are inherently unsympathetic to
people make choices under
environmental concerns and so
conditions of scarcity, and of the
are not to be trusted. In this view,
results of those choices for society
(Frank and Bernanke 2003).
economics is equated with markets, or gross national product, or
simply getting rich at the expense of the environment. But economics is actually very different from any of these things. It is
a scientific discipline, akin to ecology (with which it shares the
Greek root eco, meaning “house”), rather than a doctrine like
capitalism. People also often confuse economics with finance
(the study and management of money), commerce (the buying and selling of goods), or business (the actions involved in
making money/profits). Economics does cover some aspects of
each of these but is much broader than any of them.
What is economics, then? At its most basic level, economics
is “the study of how people make choices under conditions of
scarcity, and of the results of those choices for society” (Frank and
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Bernanke 2003). So, it’s all about how people make choices and
how people respond to incentives. What’s with the “scarcity” bit?
If money or time or resources weren’t limited, we wouldn’t have
to make choices at all—we could do or buy everything we wanted.
But given those limits, we have to evaluate trade-offs (Do I want
new pants or a nice dinner? Should society subsidize health care
or reduce national debt?) and then make difficult decisions.
Conservationists are certainly familiar with issues of scarcity. In the first instance, “scarce” or rare species are those that
we are most concerned about conserving. We don’t see a lot
of commotion about the “Save the Mosquito Campaign” or the
“Conserve Salt Water Coalition”; these things are abundant and
are doing just fine without our attention. But this is not the exact scarcity we talk about in economics. In economics scarcity
is a constraint that forces decisions. Conservationists are, sadly, all too familiar with the scarcity of financial and other resources at our disposal. We need to decide how we protect vulnerable populations of albatrosses or remove invasive species
under scarce funding. We need to think about how to manage
rare species in open-access conditions, like deep-sea fisheries,
with limited information and management capacity. We need
to design plans to manage our forests and grasslands so that we
protect the greatest number of species with a limited budget.
In addition to economics being a discipline concerned with
the allocation of scarce resources, economics is also a way of
thinking. That might seem lofty and vague, but really, the most
important thing you could learn about economics is what an
economic approach to a problem looks like. What is the economic way of thinking about an issue? Well, picture this:
An economist and a biologist walk into a bar, sit down, and
order a few drinks. If the biologist is Taylor, he’ll no doubt order
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a microbrew with some ironic name, and if the economist is
Brendan, he’ll order a “yellow” beer. They sit down and the biologist says to the economist:
Biologist: Hey, I’m headed to survey birds in Peru. Do you
want to come?
Economist: Well, what does that involve?
Biologist: Hike three days in, eat only granola and beans,
bury our own waste, stand silently listening for birds for
seven days, and then hike out.
The economist grabs a napkin and starts a list of costs of
going along on the trip. He then thinks about the obvious benefits and lists them, too. The napkin then probably looks like a
messier version of Figure 1.1.
The economist then looks at the two sides of the napkin
and evaluates them in some way (e.g., counting up the number

FIGURE 1.1 Cost and benefit table of an economist’s decision to survey
birds in Peru. (NB: The cost and benefit table of the biologist taking an
economist to survey birds is likely to look very different.)
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of costs and benefits, estimating the value of each, and then
comparing the totals). In this case, it seems a good deal, so:
Economist: I’m in!
This situation is just a normal decision-making process of
weighing the positives and negatives of a choice. In economics
this process is formalized in cost-benefit analysis, but in general it simply means that most people will make a decision in
which they do the best they can to come out ahead—that is, to
maximize their net benefits. Net here means the benefits minus
the costs. For example, the economist had to think about what
he was giving up in order to go see the Amazon, such as time
with family, the soccer games, etc.; then he had to weigh these
costs against the benefits. This is the simplest version of an economic approach to decision-making. It will get more complex
throughout the book.

Why You Need a Book about Economics
As you’ve just seen, economics is the science of making decisions on how to allocate scarce resources, and conservation
also faces difficult decisions, under scarcity, every day. What
agricultural benefits do we lose if we decide to conserve one
more hectare of the Amazon? How do these lost benefits compare to what we gain from conservation? Is one more tiger in
the wild worth the cost of protecting it? Who benefits from
imposing high stream-quality standards for salmon, and who
pays the costs of implementing these standards? How do we
design a network of protected areas such that we’re getting
maximum conservation return on our investment? How do we
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evaluate how much people care about a given species or natural area; i.e., is it important enough to people that we should
fight to save it?
You can already see the trade-offs and cost-benefit analyses
underlying these classic conservation problems. After reading
this book you will be able to recognize the range of economic
concepts they embody: opportunity costs, marginal analysis,
distribution and externality concerns, consumer surplus, and
economic valuation.
We hope it’s clear by now that economics is often at the
core of conservation issues. We feel that an understanding of
economics is essential to understanding conservation issues
fully, to studying specific problems carefully, and to intervening to conserve biodiversity effectively. Economics is as much a
part of conservation science as ecology and natural history. In
our increasingly crowded, consumptive, and globalized world
we think that the most effective conservation scientists will be
those who are as adept with economics as they are with the
more traditional natural sciences.

A Primer on Conservation Economics
This book is intended to be a primer in the true sense of the
word—a brief introductory text. In this primer, we attempt to
lay out the economic principles that are most important and
relevant to conservation. The book is meant for those interested in both the science and practice of conservation and who
want a working understanding of economics for that purpose.
It covers what our biologist author, Taylor, wishes he learned
long ago about economics.
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We kept our list of what the book is short so that we didn’t
have a lot to live up to. That leaves a long list of things this book
is not, but we’ll just highlight the top three. First, this book is certainly not an exhaustive treatment of every concept in economics that is pertinent to conservation issues. We have chosen the
concepts that, in our experience, are at once most central to conservation and also most bedeviling to conservationists. Second,
we mostly focus on concepts, not methods. For example, the
design and analysis of particular techniques, like choice experiments, are introduced but not covered in any great detail; there
are other books for that. Finally, this book is not big. It’s only 185
pages—even Brendan could read it cover-to-cover in a week.
We organized the book to build up from the most fundamental principles and concepts to more nuanced ones, chapter
by chapter. Woven through all the chapters is a simple example
that grows as the book progresses and as we incorporate additional concepts. After illustrating new concepts in this simplified way, we then get messy, examining cases and analyses
from the conservation literature and practitioners. Our aim in
this two-pronged approach is to demonstrate both how economic concepts can inform conservation and how they have
(or haven’t) in real life. Throughout, we draw on the direct experiences of conservation practitioners to bring the concepts
to life and show how economics is central to many of today’s
conservation issues.
In the next chapter we set out the critical economic concept of opportunity cost. This idea sits at the very core of economic decision making and therefore economics as a way of
thinking. We also discuss the major economic tool for policy
and project assessment, cost-benefit analysis. In Chapter 3
we look at the relationship between supply and demand and
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demonstrate how we typically make decisions at the margin;
i.e., we make decisions based on small changes relative to our
current situation. This fact affects our assessments of trade-offs
and therefore affects any formal or informal cost-benefit analysis. In Chapter 4 we discuss the public-private good framework
that can be used to understand how the essential qualities of a
good affect the way it can be supplied and managed. This helps
us to understand why the market does a decent job supplying
us with pants but not such a good job ensuring that the ozone
layer doesn’t get a big hole in it. Here the concept of ecosystem
services comes most explicitly into the book.
Chapter 5 is largely about demonstrating the benefits of
conservation in a quantitative way. We discuss valuation techniques and approaches as well as the different metrics with
which conservation benefits can be measured. Demonstrating
that conservation has benefits is one thing, but capturing these
benefits in a way that is meaningful to actors making decisions
that affect conservation is quite another. This is what Chapter 6
is all about . . . institutions. In economics institutions is really a
broad term encompassing the rules and norms that describe
how society works. Key ideas in this chapter include property rights, information failures, and market failure as well as
mechanisms to capture benefits (e.g., payments for ecosystem
services, and certification schemes). In Chapter 7 we take all
of the concepts built up in the text so far and utilize them in a
semi-quantitative conservation planning example. This chapter builds on the simplified system used to explain concepts
throughout the book in an attempt to tie together all of the pertinent methods and techniques that might be useful to readers
in thinking about their own conservation work. In Chapter 8 we
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jam all of the stuff that was too complex for earlier chapters,
stuff we oversimplified, and briefly some things that we didn’t
cover but were simply too cool to leave out.
Although this book might not change your views on economists, we hope that it does help you to appreciate the usefulness of economics for conservation. Conservation science is inherently problem based. When faced with a problem you need
all the tools appropriate to the job. Here we strongly advocate
that economics is one of the tools needed to confront our current and future conservation challenges.
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