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e live in an age of globalization. An
age where information travels
instantly around the world. Where

humans and their built infrastructure have
reached every part of the globe, striving for
unending material growth and prosperity.
These goals would only be possible, however,
within a system unconstrained by any bio-
physical limits. On Earth, we must live within
the planetary boundaries set by the function-
ing of our ecological life-support system.1

In pursuit of unending material growth,
western society has increasingly favored insti-
tutions that promote the private sector over the
public and commons sectors, capital accumu-
lation by the few over asset building by the
many, and finance over the production of real
goods and services. Steady decline in median
income and marginal tax rates have reduced the
funds available to spend on public goods while
simultaneously contributing to rising income
disparity and ecosystem degradation. At the
same time, many developing countries are on
a path to replicate this system, creating a more
extreme version of this disparity within their
own boundaries.2

This view of what “prosperity” means

emerged when the world was still relatively
empty of humans and their built infrastructure.
Natural resources were abundant, social set-
tlements were sparser, and inadequate access to
infrastructure represented the main limit on
improvements to human well-being. Much
has changed in the last century, however. The
human footprint has grown so large that in
many cases real progress is constrained more
by limits on the availability of natural resources
and ecosystem services than by limits on built
capital infrastructure.3

In a full world, we can no longer focus on
valuing certain aspects of society while ignor-
ing others. We need to redefine prosperity to
ensure that we are moving in the appropri-
ate direction. We first have to remember that
the end goal of an economy is to improve
human well-being and the quality of life sus-
tainably. Material consumption and gross
domestic product (GDP) are merely means
to that end, not ends in themselves. We have
to recognize, as both ancient wisdom and
new psychological research tell us, that mate-
rial consumption beyond real need can actu-
ally reduce overall well-being. We have to
be able to distinguish real poverty in terms of
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low quality of life versus merely low mone-
tary income.4

But most important, we have to identify
what really does contribute to human well-
being—namely the ecological systems that
provide us with fresh water, soil, clean air, a sta-
ble climate, waste treatment, pollination, and
dozens of other essential ecosystem services.
Ecosystem services can be defined as the eco-
logical characteristics, functions, or processes
that directly or indirectly contribute to human
well-being—the benefits people derive from
functioning ecosystems.5

Importance of Natural Capital
and Ecosystem Services

The ecosystems that provide these various ser-
vices are sometimes referred to as “natural
capital,” using the general definition of capi-
tal as a stock that yields a flow of services over
time. In order for these benefits to be realized,
natural capital must be combined with other
forms of capital that require human actions to
build and maintain. These include built or
manufactured capital, human capital, and social
or cultural capital.6

So how do we identify and determine the
importance of the contributions of natural
capital to human well-being in a way that will
help society use this knowledge to make deci-
sions? One way is to identify the services that
ecosystems provide to humans. Even without
any subsequent valuation, just knowing about
the existence and benefit to humans of the
services derived from an ecosystem can help
ensure appropriate recognition of the full range
of potential impacts of a given policy option.
This can make the analysis of ecological systems
more transparent and can help inform deci-
sionmakers about the relative merits of differ-
ent options before them.

Recognition of their existence is neverthe-
less not enough if the value of those services
is not used in decisionmaking by policymakers

or consumers. By not having a number
attached to the contributions of these services
in terms comparable with economic services
and manufactured capital, the value of ecosys-
tem services is often perceived to be zero.
Hence, they are often given too little weight
in policy decisions and usually a lower prior-
ity than economic goods and services.

Valuing Ecosystem Services

Why is it so important to value these services
in a comparable way? When it comes to deci-
sionmaking, ecological conflicts arise from two
sources: scarcity and restrictions in the amount
of ecosystem services that can be provided
and distribution of the costs and benefits of the
provisioning of the ecosystem services. Ecosys-
tem services science makes trade-offs explicit
and thus facilitates management and planning
discourse. It helps stakeholders make sound
value judgments. Ecosystem services science
thus generates relevant socioecological knowl-
edge for stakeholders and decisionmakers along
with sets of planning options that can help
resolve sociopolitical conflicts.7

Accurately valuing ecosystem services is one
challenge. Another is that many ecosystem
services are public goods. This means that
they are non-excludable and that multiple
users can simultaneously benefit from using
them. Such a characteristic poses a problem, as
society does not have the institutions and poli-
cies to deal with this type of resource. This cre-
ates circumstances where individual choices
are not the most appropriate approach to val-
uation. Instead, some form of community or
group choice process is needed.

In recent years, scientists and economists
have tried to develop techniques for estimat-
ing the benefits from ecosystems. Valuation can
be expressed in multiple ways, including mon-
etary units, physical units, or indices. Econo-
mists have developed a number of valuation
methods that typically use metrics expressed in
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monetary units, while ecologists and others
have developed measures or indices expressed
in a variety of nonmonetary units, such as bio-
physical trade-offs.8

One of the first studies to estimate the value
of ecosystem services globally was published in
the journal Nature in 1997, entitled “The
Value of the World’s Ecosystem Services and
Natural Capital.” The authors estimated the
value of 17 ecosystem services for 16 biomes
to be in the range of $16–54 trillion per year,
with an average of $33 trillion per year—a fig-
ure larger than annual global GDP at the time.9

More recently the concept of ecosystem
services gained attention with a broader aca-
demic audience and the public when the
Millennium Ecosystem Assessment (MA)
was published in 2005. The MA was a four-
year study that involved 1,360 scientists and
that was commissioned by the United
Nations. The report analyzed the state of the
world’s ecosystems and provided recom-
mendations for policymakers. It determined
that human actions have depleted the world’s
natural capital to the point that the ability of
a majority of the “planet’s ecosystems to

sustain future generations can no longer be
taken for granted.”10

In 2008, a second international study was
published on The Economics of Ecosystems
and Biodiversity (TEEB), hosted by United
Nations Environment Programme. TEEB’s
primary purpose was to draw attention to the
global economic benefits of biodiversity, to
highlight the growing costs of biodiversity loss
and ecosystem degradation, and to draw
together expertise from the fields of science,
economics, and policy to enable practical actions
moving forward. The TEEB report was picked
up extensively by the mass media, bringing
ecosystem services to a broad audience.11

Even though much new research and
reporting is being done around the topic of
ecosystem services, uncertainty always exists in
measurement, monitoring, modeling, valua-
tion, and management. To reduce this, con-
stant evaluation is necessary to determine the
impacts of existing systems and to design new
systems with stakeholder participation as exper-
iments from which we can more effectively
quantify performance and learn ways to man-
age such complex systems.

Human footprint: clearcut for an artillery range in Estonia
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A key challenge in any valuation is imperfect
information. Individuals might, for example,
place no value on an ecosystem service if they
do not know the role that the service plays in
their well-being. Here is an analogy. If a tree
falls in the forest and there is no one around to
hear it, does it make a sound? The answer to this
age-old question obviously depends on how
“sound” is defined. If sound is the perception
of sound waves by people, then the answer is
no. If sound is defined as the pattern of phys-
ical energy in the air, the answer is yes. In the
case of ecosystem services, individuals’ actions
and stated preferences would not reflect the true
benefit of ecosystem services as they do not real-
ize the existence of the benefits being pro-
vided. Another important challenge is accurately
measuring the functioning of a system to cor-
rectly quantify the amount of a given service
derived from that system.12

But recognizing the importance of ecosys-
tem services does not eliminate the limita-
tions that human perception-centered
valuation creates. As the tree analogy demon-
strates, perceived value can be a quite limiting
valuation criterion, because natural capital can

provide positive contributions to human well-
being that are either never (or only vaguely)
perceived or may only manifest themselves in
the future. A broader notion of value allows
a more comprehensive view of value and ben-
efits, including, for example, valuation relative
to alternative goals/ends, such as fairness and
sustainability, within the broader goal of
human well-being. Whether these values are
perceived or not and how well or accurately
they can be measured are separate and impor-
tant questions.13

The incorporation of the value of ecosystem
services into the definition of sustainable pros-
perity is critical to ensuring that a “real” and
sustainable prosperity can be estimated and
pursued. It goes beyond that, however: ecosys-
tem services are essential to the existence of
human society, as they are the life support sys-
tem of the planet. Often the connection

between ecosystem services and human
health, and hence prosperity, is diffi-
cult to make, since it is often indirect,
displaced in space and time, and depen-
dent on many forces.14

Institutions around
Ecosystem Services

Recognizing that we are in a biophysi-
cal crisis because of our overconsump-
tion and lack of protection of ecosystem
services, we must invest in institutions
and technologies to reduce the impact
of the market economy and to preserve
and protect public goods. New types of
institutions are needed to do this, using
a sophisticated suite of property rights
regimes. We need institutions that use

an appropriate combination of private, state,
and common property rights systems to estab-
lish clear property rights over ecosystems with-
out privatizing them.

One such category of institution is the com-
mons sector, which would be responsible for

Ecosystem service: drawing water from the Ogallala aquifer,
Buffalo Lake National Wildlife Refuge, Texas
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managing existing common assets and for cre-
ating new ones. Some assets should be held in
common because it is more just; these include
resources created by nature or by society as a
whole—for example, a freshwater environ-
ment created by nature or common knowledge
created by society. Others should be held in
common because it is more efficient; these
include nonrival resources for which price
rationing creates artificial shortages (informa-
tion) or rival resources (goods that are used up
through consumption) that generate nonri-
val benefits, such as trees filtering water to
make it drinkable. Others should be held in
common because it is more sustainable; these
include essential common pool resources and
public goods such as clean air.15

An example of such an institution for man-
aging the commons sector is a “common asset
trust” at various scales. Trusts can “propertize”
the commons without privatizing them, as
do many land trusts currently in existence.
Common asset trusts could protect and restore
critical natural capital—the resources provided
by nature that are in some way essential to
human well-being. They can also promote
information and technologies that can protect
or enhance public goods. Examples of this
include low pollution energy sources, non-
ozone-depleting refrigerants, organic agri-
culture, erosion- and drought-resistant
agriculture (such as perennial grains), alter-
natives to trawl fishing, devices that reduce
bycatch in fisheries, and so on. All such infor-
mation should be freely available for whoever
chooses to use it.16

Another such institution that has provided
a model of this type of institution is “payment
for ecosystem services.” This sets up a system
in which landowners or farmers are paid to
maintain the ecosystems that provide services
to the rest of the population in a region. Those
using the services provide the money for the
payment. Probably the best known such system
was implemented in Costa Rica over a decade

ago: landowners are paid to plant or preserve
forested areas on their land. A workshop was
held in Costa Rica around this issue and proved
to be very successful.17

Ideas about ecosystem services and their
valuation have begun to appear not only in
public media outlets in the form of high-pro-
file reports but also in the business community.
Dow Chemical recently established a $10-mil-
lion collaboration with The Nature Conser-
vancy to tally up the ecosystem costs and
benefits of every business decision. Such col-
laboration will provide a significant addition to
ecosystem services valuation knowledge and
techniques. But significant research and new
institutional design are still required.18

Hundreds of projects and groups are cur-
rently working toward better understanding,
modeling, valuation, and management of
ecosystem services and natural capital. It would
be impossible to list all of them here, but a few
key ones are a new international Ecosystem
Services Partnership that is a global network
helping to coordinate activities and build con-
sensus; a World Bank initiative called Wealth
Accounting and Valuation of Ecosystem Ser-
vices, with the goal of improving information
available to decisionmakers in Ministries of
Finance and Planning or in central banks so
that development can proceed in a more sus-
tainable fashion; and a new United Nations
effort called the Intergovernmental Platform
on Biodiversity and Ecosystem Services that
will be an interface between the scientific
community and policymakers and that aims to
build capacity for and strengthen the use of sci-
ence in policymaking.19

Priorities on Ecosystem Services

Given that significant levels of uncertainty
exist in ecosystem service measurement, mon-
itoring, modeling, valuation, and manage-
ment, we should continuously gather and
integrate appropriate information, with the
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goal of learning and adaptive improvement. To
do this we should constantly evaluate the
impacts of existing institutions and design new
ones with stakeholder participation as experi-
ments from which we can more effectively
quantify performance and learn.

We need institutions that can effectively
deal with the public goods nature of most
ecosystem services, using a more sophisticated
suite of property rights regimes. We need
institutions that use a balanced combination
of existing private property rights systems and
new systems that can propertize ecosystems
and their services without privatizing them.
Systems of payment for ecosystem services
and common asset trusts can be effective ele-
ments in these institutions.

The spatial and temporal scale of the insti-
tutions to manage ecosystem services must be
matched with the scales of the services them-
selves. Mutually reinforcing institutions at local,
regional, and global scales over short, medium,
and long time scales will be required. Institu-
tions should be designed to ensure the flow of
information between scales, to take ownership
regimes, cultures, and actors into account, and
to fully internalize costs and benefits.

Distribution systems should be designed
to ensure inclusion of the poor, since they
depend more on common property assets like
ecosystem services. Free-riding should be pre-
vented, and beneficiaries should pay for the ser-

vices they receive from biodiverse and pro-
ductive ecosystems.

One key limiting factor in sustaining natural
capital is shared knowledge of how ecosys-
tems function and how they support human
well-being. This can be overcome with tar-
geted educational campaigns, clear dissemi-
nation of success and failures directed at both
the general public and elected officials, and true
collaboration among public, private, and gov-
ernment entities.

Relevant stakeholders—local, regional,
national, and global—should be engaged in the
formulation and implementation of manage-
ment decisions. Full stakeholder awareness
and participation contributes to credible,
accepted rules that identify and assign the cor-
responding responsibilities appropriately and
that can be effectively enforced.

Ecosystem concepts can be an effective link
between science and policy by making the
trade-offs in today’s world more transparent.
An ecosystem framework can therefore be a
beneficial addition to policymaking institu-
tions and frameworks and can help to integrate
science and policy.

These are just first steps. But in order to
establish sustainable prosperity for all, the value
of ecosystems services will need to be under-
stood and factored into all policy and business
decisions in the future.
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