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Science’s

LETTERS

Parks and Factors
in Their Success

TO MEASURE HOW EFFECTIVE PARKS ARE IN
protecting tropical biodiversity, A. G.
Bruner and co-authors assessed the rela-
tive decreases in land clearing, logging,
hunting, fire, and grazing within 93 pro-
tected areas in 22 tropical countries over
time or in relation to surrounding lands
(Reports, 5 Jan., p. 125). Analysis of only
these factors reveals little about the
prospects for sustaining conservation ef-
forts. Although short-term conservation
might be possible without considering
them, political, cultural, and humanitarian
concerns can overwhelm conservation ini-
tiatives. Without constituency-building
among local people, the costs of protect-
ing an area can rise immeasurably, not on-
ly monetarily but also in the form of polit-
ical upheaval and social conflict (/).

Data concerning local support for parks
and the level of local participation within
Bruner et al’s study are at best question-
able. In no case were local people sur-
veyed as to their opinions of the manage-
ment. Disparate views of local support and
participation on behalf of local residents
and officials have been demonstrated in
the literature (2). Thus, basing the mea-
surement of such indicators on surveys of
officials alone is an inaccurate proxy.

Bruner and co-authors underestimate
the significance of social factors to affect
park success by not considering, for exam-
ple, political stability, land tenure policies,
market involvement of local people, extent
of tourism in the protected area, availabili-
ty of subsistence options for residents,
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constituency-building activities, and char-
acterization of local land management
practices. Without local support and sub-
sistence guarantees, populations marginal-
ized by restricted access to commonly
used resources might pose the most signif-
icant threat to park protection. Although
park guards might help to deter illegal
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Under park protection. The expansion of deforestation between
1977 (left) and 1995 (right) near the Adolpho Ducke Forest Re-
serve, Manaus, Brazil, stops abruptly at the reserve boundary. Ma-
ture forest appears as green, water as black to blue. Deforestation
was estimated by spectral classification and appears as red. The re-
serve encompasses 100 square kilometers (10,000 hectares), and
its borders are shown in white. (See the Response by Bruner et al.

on the following page.)

land clearing, devising systems of more
sustainable use and appropriate compensa-
tion could achieve conservation goals
while respecting the rights and aspirations
of the people associated with them.
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BRUNER AND CO-AUTHORS CONCLUDE THAT
most tropical nature reserves are effective-
ly protecting biodiversity. However, we
find several shortcomings in their study.

First, a park does not prevent exploita-
tion and degradation of ecosystems, but
merely displaces them. The presence of a
park might increase pressure on the sur-
rounding area as a source
of land and resources (/).
Hence, Bruner et al.’s
comparison of a park and
its surrounding 10-kilo-
meter zone is flawed. A
more meaningful com-
parison would be with a
similar (climate, topogra-
phy, geology) landscape
far enough away from
the park to escape from
its negative impacts on
resource use.

Second, parks are lo-
cated in areas that are
typically in better condi-
tion than the surrounding
areas (2). Any differ-
ences between parks and
their surrounding areas
might reflect preexisting
differences in habitat
quality.

Third, Bruner et al.’s study is entirely
based on questionnaire surveys. Of the to-
tal respondents, 70% are directly involved
in park management and therefore have a
vested interest in promoting its effective-
ness. A similar questionnaire survey by the
International Union for Conservation of
Nature and Natural Resources (IUCN) of
local experts’ views on the status of forest
protected areas found that only 1% were
regarded as secure and many were suffer-
ing serious degradation and loss (3). Rig-
orous fieldwork is essential to cross-check
the accuracy of information such as this.

Protected areas and community man-
agement are not alternatives; rather, they
are complementary (4). Bruner and col-
leagues maintain that parks are better for
habitat integrity than no protection; how-
ever, parks should still be compared with
community-based conservation systems to
determine the conditions under which
strict protection is preferable and those
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where other IUCN categories (5) or com-
munity-based conservation approaches
would work better.
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Response

STERN IDENTIFIES SEVERAL SOCIAL FACTORS
that might influence the effectiveness of
park management. In suggesting that these
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factors should be included in calculating a
measure of park effectiveness, however, he
confuses the means with the end. The cur-
rent condition of a park reflects its past ef-
fectiveness in addressing all of the threats
faced since its establishment, including the
social threats mentioned by Stern. Al-
though it may be important to monitor
these social indicators to identify and miti-
gate threats that might compromise future
effectiveness, it is not necessary to include
them in a judgment of how effective a park
has been to date. Stern’s
statement that our mea-
sure of effectiveness does
not address the “sustain-
ability of conservation”
is misguided for the
same reason. Over the past two decades
(park median age is 21 years), parks have
undoubtedly faced the threats listed by
Stern. The fact that most are still in rela-
tively good condition attests that conserva-
tion through parks is indeed “sustainable.”
We agree with Stern that a range of
management activities contributes to park
success and that more research is needed
to evaluate the relative contribution of
each activity. However, implementing a
broader approach to management should

not come at the expense of basic manage-
ment activities such as enforcement and
border demarcation, which we found to be
among the most important factors correlat-
ing with park effectiveness.

In response to Bhagwat and colleagues’
first comment (/) that parks displace rather
than prevent environmental degradation,
we disagree that this effect is as straightfor-
ward as they suggest. Protected areas more
often serve to prevent future encroachment
than to displace existing uses. We are un-

Discussion of how effective parks are th protecting
biodiversity continues in Technical Comments at
. www.sciencemag.org/cgi/content/full/293/5532/1007a .

aware of examples of protected areas
ringed by clearing where the broader land-
scape is not also heavily impacted, as might
be expected if Bhagwat et al’s claim were
correct. In evaluating the effectiveness of
management, therefore, park surroundings
are the logical point of contrast, as these
areas face the same threats as parks but
don’t have the benefit of management.
Even if park establishment did result in
some level of displacement, a central func-
tion of parks is to protect areas of the
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highest biological importance and to direct
development to less sensitive areas. Ample
evidence exists to suggest that protection
is necessary: Where there is demand for
resources, those resources are likely to be
lost to land conversion or overuse if they
are not actively protected (2).

Bhagwat et al. also suggest that current
differences between parks and their sur-
roundings might reflect preexisting differ-
ences, although they present no evidence
to support their claim. It would not be true
for parks created in remote wilderness ar-
eas, for example, because their surround-
ings would also be wilderness. Further,
our finding that natural vegetative cover
increased in 40% of parks after establish-
ment suggests that these areas faced
threats before park establishment and that
the park subsequently mitigated these
threats enough to allow recovery.

Concerning study design, respondents
had little incentive to overestimate effec-
tiveness. We guaranteed anonymity and
agreed to publish only aggregate findings
that could not be linked to any particular
protected area. In this context, respon-
dents’ “vested interest in promoting [park
management] effectiveness” would seem
best served by providing accurate informa-
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tion, which could in turn provide them
with useful findings to guide management.
Lack of bias is suggested by the fact that
many managers reported that their parks
were effective against some threats, but in-
effective against others. Regarding the
IUCN study mentioned by Bhagwat et al.,
despite broad differences in methodology,
the conclusions of both studies are in fact
similar concerning effectiveness. Both
show that protected areas face high de-
grees of threats, and both found that pro-
tected areas maintain ecosystems of high
value for conservation.

In conclusion, although parks are only
one of several conservation options, our
study clearly demonstrates that they have
been an effective long-term strategy
against a range of threats. These findings
suggest that increased support for existing
parks, and creating new ones, should re-
main a central focus of tropical conserva-
tion efforts.
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In Defense of Antisense

IN HIS ARTICLE “A FASTER WAY TO SHUT DOWN
genes” (News of the Week, 25 May, p.
1469), R. John Davenport describes a
promising technique called RNA interfer-
ence for selectively silencing genes in a
range of organisms. But in comparing the
new approach to antisense methods, he
makes a false assertion: “Fifteen years
ago, antisense methods for gene silencing
and gene therapy offered similar hopes,
but that has been largely a bust.”

Like any new method, antisense has faced
significant and complex methodological and
practical challenges since the first useful
demonstration of this method in 1978. Al-
though important issues remain, problems
such as drug stability, deliverability, and tar-
getting have been significantly addressed, if
not solved. As evidence for these points, there
are numerous successful companies that have

* Over $ 7 Million in New Awards for Asthma Research *

The Sandler Program for Asthma Research congratulates our selected awardees for the year 2001

SENIOR INVESTIGATORS

Soman N. Abraham, Ph.D.

Mark R. Boothby, M.D., Ph.D.
Marco Conti, M.D.

David L. Garbers, Ph.D.

Sankar Ghosh, Ph.D.

Michael J. Grusby, Ph.D.

Michael Karin, Ph.D.

Michael W. Lieberman, M.D., Ph.D.

JUNIOR INVESTIGATORS

Jonathan M. Backer, M.D.
Alec M. Cheng, Ph.D.
Joseph L. DeRisi, Ph.D.
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Reproductive Biology

Pharmacology
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Immunology and Infectious Diseases
Pharmacology
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Molecular Pharmacology
Developmental Biology
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Duke University

Vanderbilt University

Stanford University

University of Texas, Dallas
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Harvard University

University of California, San Diego
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Albert Einstein College of Medicine
Washington University, St. Louis
University of California, San Francisco

The Sandler Program for Asthma Research funds innovative research regarding the pathogenesis of asthma. The Program
seeks applications from investigators who are outside the field of asthma, but innovative proposals from within the field

are also welcome.

Next year’s application deadline is February 12, 2002, for funding July 1,2002. See our website for policies and guidelines:
www.sandlerresearch.org. Or call Mee Mee Wong at 415 514-0730, e-mail address: wongm@sandlerresearch.org
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