Charles Perrings
The economic value of healthy ecosystems: ‘optimizing’ biodiversity
conservation
There are many reasons for being interested in the health of ecosystems, but for
many of us the most compelling is that it pays us to do so. All ecosystems have been
impacted by people to some degree, and many have been completely reconstructed
to make them more valuable to people. Few rangelands, forests, farmlands or cities
bear any resemblance to the ecosystems they have replaced. But they are still
ecosystems, and their capacity to deliver the services people want depends on their
ability to function effectively over a range of environmental conditions. Conserving
the species that make this possible is critical to the supply of all ecosystem
services—from the production of commodities, to the maintenance of landscapes
valued by people for ethical, religious or aesthetic reasons, and to the protection of
the environmental conditions required for human, animal and plant health. Markets
have signaled the importance of some valuable ecosystem services (e.g. foods, fuels,
fibers, pharmaceuticals, freshwater) leading people to conserve the species needed
for their production. But there are no markets for other equally valuable services
(e.g. environmental public goods such as pollution buffering, climatic regulation or
the control of invasive pests and pathogens damaging to human, animal or plant
health). Where there are no markets or other signals for valuable ecosystem
services, people have no incentive to conserve the species needed for their
production. If such services are produced on private lands, the role of government is
to provide appropriate incentives, whether through the tax system or through well‐
designed systems of payments for ecosystem services. If such services are produced
on public lands, the role of government is to secure their provision through
conservation so as to best meet the interests of society.
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Don Weller and Tom Jordan
Streamside forests reduce nutrient pollution of aquatic ecosystems
Streamside forests provide many valuable ecological benefits, especially the service of
removing pollutants in the water draining from uphill areas. This helps keep pollutants from
agricultural and developed lands out of waterways and reduces damage to aquatic ecosystems.
For years, scientists have measured pollutant removal by these “riparian buffers,” but only in
small study areas, not across entire watersheds or broader regions. We developed new methods
to estimate the combined benefits of all the riparian buffers in an entire watershed. We tested the
new methods on 321 study watersheds that lead to the Chesapeake Bay. We focused on nitrate,
the dominant form of nitrogen lost from agricultural fields and an important contributor to
environmental problems in Chesapeake Bay. We found that riparian buffers greatly reduce the
amount of nitrate in the streams that drain agricultural watersheds. Aggregate nitrate removal by
riparian buffers was less than suggested by many small-scale studies, but still very significant.
The existing buffers in the study watersheds remove an average of 16 percent of the nitrate that
flows from croplands. Replanting missing riparian buffers downhill from croplands might
further reduce the nitrate in streams by up to 32 percent below current levels, which could
significantly improve water quality in the Chesapeake Bay. Buffers in Coastal Plain watersheds
removed much more of their nitrate inputs than buffers in other parts of the Chesapeake Bay
drainage. Our findings provide decision makers with realistic regional estimates for nitrate
removal in riparian buffers and help identify where buffer restoration can offer the greatest
additional benefit.
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Brian Palik
Sustaining Healthy Forests Using Natural Models to Guide Management
Our nation values its forests perhaps more than any other native ecosystem. As
such, maintaining healthy forests should have high priority for agencies and
institutions that provide forest‐derived goods and services to people. Historically, a
healthy forest was viewed as one that produced wood products and protected
watersheds, with somewhat secondary objectives of producing game species and
providing recreation opportunities. For decades, these objectives have been
achieved largely using an agricultural model of forest management. While these
traditional services are still important today, ecosystem research demonstrates that
forests managed to optimize their production can be inherently unhealthy, at least
from the standpoint of sustaining the broad array of organisms (biodiversity) that
make up a forest. At the heart of this issue is the realization that forests managed
for traditional services are very different in structure and composition from their
unmanaged counterparts. We also know that this difference, i. e, a simplification of
the managed forest, can have important consequences for ecosystem processes,
such as carbon sequestration and storage, nutrient cycling, and climate change
adaptation. Moreover, simplified forests have heightened susceptibility to a variety
of health threats, including severe wildfire, invasive species, and disease and insect
outbreaks. A renaissance in forest management is occurring as a result of the
discoveries by forest ecosystem scientists. A management paradigm based on
natural models of forest dynamics is being discussed broadly and applied, with
increasing frequency, across our nation’s forests. This model posits that a forest
managed for traditional products and services will be inherently healthy, by all
measures, if it looks like and functions like its natural counterpart, across all stages
of its development, from very young to very old. A national landscape composed of
forests managed following natural models will increase opportunities and options
for sustaining a broad array of ecosystem services into the future.
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Abstract
Ecosystem services are those things nature provides that are of direct benefit to humans.
Forests provide essential ecosystem services including timber provision, recreational opportunities,
water filtration, carbon storage, wildlife habitat, scenic beauty. Some of these services primarily benefit
the owners or users of the land, such as private individuals, corporations, or, in the case of public land,
the general public. But other ecosystem services benefit everyone, including those that don’t own, or
directly interact with, forest land. Efficient land use decisions and forest policy must take into account
the total economic value of each land use option, which includes both these direct use and indirect use
components. Complicating matters, many of these “other” ecosystem services (water quality, air
quality, wildlife benefits, etc.) are non‐market services; there is no economic market in which to observe
the value people place on them. While this makes it more difficult to estimate their value, doing so is
required for informed decision‐making. Not considering these values will lead to less land in forest
cover, reduced ecosystem services, and reduced benefits to everyone. This presentation will describe
recent research estimating the economic value of the water, air, wildlife, soil, aesthetic and cultural‐
related ecosystem services forests provide. Using a combination of ecological and social data, we
identify key factors that affect the ecosystem service value of forestland, and then estimate these values
using multiple valuation methods. We describe the results of a case study which estimated Georgia’s 22
million acres of privately own forests provide over $37 billion/year in non‐timber, non‐recreation
related benefits. The average per‐acre values range from $264 to $13,442/year depending on the forest
characteristics. Higher per acre values generally come from forested wetlands or riparian forests in
urban areas while lower per‐acre values come from non‐wetland forests in rural areas.
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The importance of healthy ecosystems for fisheries and coastal communities –
Andrew A Rosenberg, Chief Scientist Conservation International and Professor of Natural Resources and
the Environment, Univ. New Hampshire
Coastal communities in the US and around the world depend upon healthy and sustainable marine
ecosystems for their economy, way of life and character. While it is often the case that critical sectors of
the coastal economy such as fishing, tourism and transportation are though of in isolation they all come
together through the ecosystems upon which they depend. Therefore, to maintain or restore a
sustainable coastal economy we need to understand and plan for how different sectors can co‐exist
while maintaining the underlying structure and function of the marine ecosystems. There are numerous
examples of the social and economic impacts of the decline marine ecosystems, and the opportunity to
take a different path is clear.
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