
Fo r t u n a te ly, scientists studying these
c h a n ges have now acc u m u l a ted enough
information to provide strong predictions
of what can be expected if we do not inter-
vene. Recent analyses suggest that in the
next five years, for example, Mesoamerica
(Mexico to Panama) is likely to lose 10% of
its remaining natural vegetation, with the
resulting extinction of at least 22 species of
vertebrates and 93 species of plants (Brooks
et al. 2002). Even the major tropical wilder-
ness areas (MTWAs) (Myers et al. 2000;
Mittermeier et al., in press)—which, unlike
the hotspots, still retain 70% or more of
their native vegetation cover—are rapidly
changing with the advancement of agricul-
ture frontiers. Anticipated loss of habitat in
these areas will result in a far greater num-
ber of species at risk of extinction (Pimm
and Raven 2000).

Awa reness of this impending crisis
gives us early warning that if we do not act,
it will soon be too late; the question is what

actions are necessary. The challenges faced
by conservationists in the past offer some
important lessons. Pa rks and re s e r ve s ,
despite widespread pressure, have shown
themselves to be the only areas where the
full complement of biodiversity persists in
contexts of serious threats. On the other
hand, ecological and economic dynamics
have also made it clear that the status quo
approach to conservation, highly site-spe-
cific and largely reactive, is barely holding
the line in a sort of environmental “trench
warfare,” and is not adequate to protect bio-
diversity in the long run. Despite increased
conservation efforts, many critical areas are
still lost each year.

If we are to avert a massive crisis, there
is an urgent need to both dra s t i c a l ly
increase the scale of conservation work,
and, equally important, to adjust our strate-
gies to address large-scale ecological, social,
and economic re a l i t i e s . This article
describes some of the principal results aris-
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On Defying Nature’s End:
The Case for Landscape-Scale Conservation
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Introduction
TODAY, SOME OF THE EARTH’S LAST REMAINING BIODIVERSITY “HOTSPOTS” appear headed
for a cataclysm due to widespread loss of native habitat, particularly in the species-rich trop-
ics (Myers et al. 2000). Even where forests still remain, in many areas inadequate protection
has resulted in the elimination of most medium- and large-bodied wildlife species, resulting
in the so-called “empty forest syndrome” (Redford 1992). It has become clear that humans
have the power to eliminate a broad spectrum of species, not just large game, and to destroy
entire biological communities.



ing from a broad portfolio of scientific
investigation conducted by the Center for
Applied Biodive rsity Science (CABS) at
Conservation International (CI). Since its
creation in 1999, CABS has functioned as a
strategic research unit closely linked to CI’s
needs in the field. The strategy presented
here, like those also under development by
m a ny co n s e r vation organizations on a
worldwide scale, begins with the need for
strict definition of biodiversity conservation
p r i o r i t i e s , f o l l owed by focused action at
both site and regional scales, seeking to
a c h i e ve co n c re te , m e a s u ra b l e , and time-
bound conservation outcomes. This article
also examines wo rking at the landscape
scale to successfully integrate biodiversity
conservation with sustainable development.

Where to work: setting biological
priorities 

The world is far too big and resources
too limited for conservationists to be active
e ve r y w h e re . Setting priorities for inve s t-
ment and action is there f o re vital.
Biodiversity loss is arguably the only major
global environmental problem that is truly
i r re ve rs i b l e , and facing this challenge
requires immediate and targeted action.

If we are to minimize loss of biodiversi-
ty, as measured at the level of species, iden-
tifying areas with concentrations of endem-
ic (re s t r i c te d - ra n ge) plants and animals
becomes paramount. A number of regions
stand out globally as centers of terrestrial
species richness and endemism. A pioneer-
ing approach to identifying these regions is
re p re s e n ted by the global biodive rs i t y
hotspots, areas featuring exceptional con-
centrations of endemic species, and experi-
encing exceptionally rapid loss of habitat.
Myers (1988, 1990) was the first to high-
light the extreme value of these few terres-

trial habitats that account for a significant
portion of Earth’s biodiversity represented
by endemic species.

A recent re-analysis of this framework
(Mittermeier et al. 1998, 1999; Myers et al.
2000) defined 25 hotspots (Figure 1), cur-
rently covering only 1.4% of the land sur-
face of the Earth, which provide the only
remaining habitat for an estimated 44% of
all species of vascular plants and 35% of all
of mammals, birds, reptiles, and amphib-
ians. All of the hotspots have already lost
more than 70% of their original vegetation.
M a ny species in the hotspots are also
extremely vulnerable, with diminished pop-
u l a t i o n s , h i g h ly fra g m e n ted habitat, a n d
pressures from numerous sources. Since
1800, close to 80% of all bird species that
have gone extinct were lost from the biodi-
versity hotspots (Myers et al. 2000).

A complementary approach to priority
setting is to select regions that are excep-
tionally species-rich, but still largely intact.
These regions offer the opportunity to pro-
tect large, relatively pristine areas and intact
faunal assemblage s , a stra tegy that may
prove vital in the long term. The biological
importance of the three MTWAs (Figure 1)
has been recognized by a range of groups
for over a decade. Covering only 4.8% of
the Earth’s land surface, they provide the
only habitat for over 14% of the world’s vas-
cular plant species, and for over 7% of all
non-fish vertebrate species (Mittermeier et
al., in press). A re-analysis of important
wilderness areas, considering 37 regions in
a range of ecosystems, is being finalized at
the time of writing, and suggests that at least
two new wilderness areas should be consid-
e red highest priority for co n s e r va t i o n
(Mittermeier et al., in press).

C u m u l a t ive ly, the hotspots and the
three MTWAs contain, as endemics, almost
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59% of the world’s vascular plants, and just
over 42% of the world’s non-fish vertebrates
in just over 6% of the land surface. With the
addition of the two new high-biodiversity
wilderness areas, the hotspots and wilder-
ness areas contain an even greater share of
the world’s biodiversity. Focusing on these
two types of areas, representing extremes of
extinction threat and intact functioning
ecosystems, offers an unparalleled opportu-
nity to save great numbers of species by
concentrating conservation activities in a
geographically restricted area.

The identification of a global priority
agenda is a critical first step in achieving
much-needed consensus on priority areas.
To a large extent, the results of different
approaches to setting priorities at a global
scale, led by different conservation organi-
zations, are beginning to converge (Fonseca
et al. 2000; see Figure 2). Moving to finer
scales, where specific regions and sites can
be selected for action, represents the next
challenge, one which can only be accom-
plished with detailed, s p a t i a l ly ex p l i c i t ,
species-level data. Progress is being made

on this front as well: a number of research
groups and organizations are collaborating
in compiling such data and making them
available to the global conservation commu-
nity (Brooks et al. 2001). These data make
it possible for the first time to identify with
precision where we need to work to protect
specific species.

Site conservation tools
Species co n s e r vation objectives are

made more manageable by defining geo-
graphical focus areas. But once we decide
where to work, the challenge becomes how
to do effective conservation there. In this
section, we discuss conservation tools for
protecting specific areas. We review evi-
d e n ce on the effectiveness of pro te c te d
areas and draw conclusions for what strate-
gies are likely to be most effective in the
future. We also present conservation corri -
dors as a means to combine site conserva-
tion tools into an integrated strategy at a
scale sufficient to address ecological and
economic needs.

Beginning with the model of Yellow-
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Figure 1. Global biodiversity hotspots and major tropical wilderness areas (adapted from Myers et al. 2000). 



stone National Park in the United
States, the creation of protected
areas to restrict direct use of bio-
logical resources became the pre-
dominant stra tegy to ensure the
persistence of representative sam-
ples of native habitat and their
a s s o c i a ted biodive rsity in many
parts of the world. Other forms of
p ro te c ted are a s , such as ga m e
reserves or national forests, also
sought to prohibit public use of
specific resources (in these cases,
l a r ge game species and timber,
respectively). In the last two de-
c a d e s , h owe ve r, p ro tection by
means of reserves, or activities tra-
d i t i o n a l ly associated with park s ,
such as border demarcation and
enforcement, have been criticized
as both inappropriate and ineffec-
tive in many cases (Wilshusen et al. 2002;
G h m i re and Pimbert 1997; Brown and
Wyckoff-Baird 1995; IUCN et al. 1991).
Furthermore, the often-stated goal of plac-
ing 10% of national territory in protected
a reas has come to be viewed by many
groups as a limit to the acceptable amount
of pro te c t i o n , rather than an important
short-term objective (Soulé and Sanjayan
1998; Schwartzman et al. 2000).

These criticisms have combined with
the appealing possibility of jointly promot-
ing conservation and development, to bring
about a major change in conservation strate-
gies. A large portion of conservation effort is
now dedicated to promoting, frequently as a
direct substitute for parks, the rather vague
co n cept of “sustainable deve l o p m e n t ”
(IUCN et al. 1991). Instead of seeking to
separate areas for conservation from areas
for resource use, sustainable development
attempts to integrate them in the same place

by promoting types and intensities of use
that are profitable but compatible with con-
servation goals. This strategy is based on an
appealing premise: successful sustainable
d e velopment-based co n s e r vation pro j e c t s
should create a win–win situation in which
re l e vant stake h o l d e rs benefit fro m , a n d
t h e re f o re try to pro m o te , co n s e r va t i o n .
Sustainable development can therefore ide-
ally create a situation in which pressure on
natural resources decreases, constituencies
for conservation increase, and effective con-
servation becomes possible in a range of dif-
ficult contexts.

What does recent experience tell us
about these strategies? In regard to parks,
there is evidence of both successful areas as
well as those that have become heav i ly
degraded. It is also clear that, in many cases,
park management is far from ideal. Studies
detail a myriad of problems such as Ghana’s
“empty” forests (Oates 1999), oil spills in
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Figure 2. Overlay of conservation priority regions in Sub-Saharan Africa
identified using different priority-setting approaches (biodiversity
hotspots, World Wildlife Fund’s Global 200 most important ecoregions,
and Birdlife International’s endemic bird areas). Darkest shading indi-
cates intersection for all three approaches, and medium shading indi-
cates intersection for two (from Fonseca et al. 2000). 



parks in Ecuador (van Schaik  et al. 1997)
and illegal logging and clearing of Indo-
nesia’s parks (EIA/Telepak 1999). In a
review of rainforest parks across the tropics,
van Schaik et al. (1997, 64) write: “Pro-
tected nature reserves are in a state of crisis.
A number of tropical parks have already
been degraded almost beyond redemption;
others face severe threats of many kinds
with little capacity to resist. The final bul-
wark erected to shield tropical nature from
extinction is collapsing.” They go on to
detail numerous cases of degradation from
causes such as illegal hunting, grazing, log-
ging, and land clearing. More fundamental-
ly, there is a widespread perception that tra-
ditional parks cannot protect the resources
within their borders against ever-increasing
human pressures.

In contrast, ample evidence suggests
that protected areas have had a significant
impact even with relatively low levels of
i nve s t m e n t . In large areas across Latin
America that are completely cleared, parks
often stand out as the only remaining natu-
ral habitat (Dourojeanni 1999). Even highly
d e g raded parks often harbor the last
remaining species in otherwise devastated
e co s ys tems (van Schaik et al. 1 9 9 7 ) . A
growing body of literature from various dis-
ciplines offers co nvincing support for
parks. Statistical analyses have found strong
protective effects of parks in Belize and
M ex i co (Chomitz and Gray 1996;
Deininger and Minten 1997). A study in
Costa Rica, using satellite imagery, similarly
found that while the country as a whole lost
approximately 10% of its remaining forest
between 1987 and 1997, national parks lost
only 0.4% (CCT/CIEDES 1998). A region-
al study in Costa Rica found similar trends
over a twenty-year period starting in 1975
(Sanchez-Azofeifa et al. 1999).

A study of 22 tropical countries (Bru-
ner et al. 2001) attempted to quantify effec-
tiveness in parks under high levels of threat.
They used a sample of 93 parks to assess
effectiveness by both calculating land clear-
ing over time and comparing the condition
of parks with the condition of their sur-
roundings. They found that 83% of the
parks in the sample experienced no net
clearing since they were established (medi-
an age 21 years), and that a full 40% permit-
ted the regeneration of native vegetation on
land that was cleared at the time of park
establishment. Only 17% had a net loss of
native vegetation to land clearing. In com-
paring parks with their surroundings, al-
though they found instances of serious
degradation, most often from hunting, over-
all the parks were in significantly better con-
dition than their surrounding areas for all
impacts tested (land clearing, logging, hunt-
ing, grazing, and fire). These findings sug-
gest that the perception that parks cannot
resist high levels of pressure is inaccurate,
and that on the contrary, with relatively
modest support, parks can be highly effec-
tive.

F i n a l ly, challenging some co m m o n
claims, the rate of creation of new protected
areas has not slowed in recent years (WCPA
1 9 9 9 ) , d e m o n s t rating that opportunities
still exist, and may even be expanding, to
create and support more protected areas in
key ecosystems around the world. A wealth
of data from countries such as Brazil (Ayres
et al. 1997) and India (Kutti and Kothari
2001) indicate a burst of creation of addi-
tional parks and reserves during the last
decade.

What about the track record of sustain-
able development? A look at the effects on
biodiversity conservation of a range of sus-
tainable development projects suggests that

The George Wright Forum50

Conservation Practice at the Landscape Scale



the reality has not lived up to original ex-
pectations. For instance, despite years of
effort and hundreds of millions of dollars
spent to support sustainable forest manage-
ment (SFM), there is still very little natural
forest in the tropics actually under SFM. As
of 2001, the Forest Stewardship Council
(FSC) had certified only 2 million hectares
of natural forest in the tropics (FSC 2001).
In broader terms, the International Tropical
Timber Organization (ITTO) notes that
“while policy successes have been many
and awareness ... of the need for sustainable
forest management is growing, the review of
progress (Poore and Chiew 2000) reports
far less evidence of the implementation of
good management in the forest itself ”
(ITTO 2002).

Related limitations also exist for con-
serving areas via forestry as well as other
types of sustainable development projects,
such as sustainable harvest and marketing
of non-timber forest products, development
of non-destructive means of income genera-
tion (e.g., bee-keeping), and organic or low-
impact agriculture. Frequently, some of the
most important of these limitations are
i n a d e q u a te market value or difficulty in
marketing many forest products, and limit-
ed markets for green agricultural products.
These factors make it difficult in many cases
for sustainably harvested forest resources to
generate sufficient income to compete with
land conversion, and also mean that the
majority of agricultural production will not
be able to take advantage of the demand for
green products (Hardner and Rice 2002;
Dourojeanni 1999).

Finally, even where projects succeed in
creating profitable enterprises, conservation
has largely been promoted only as an indi-
rect by-product of development activities.
Abundant literature suggests that the result

of this strategy has been that most sustain-
able development projects have failed to
shift people’s behaviors towards helping to
co n s e r ve biodive rsity (Robinson 1993;
Kramer and van Schaik 1997; Southgate
1998; Simpson 1995). Indeed, reviews of
integrated conservation and development
programs (ICDPs) have found that sustain-
able development as a stand-alone conser-
vation strategy has been widely unsuccess-
ful (Wells et al. 1999; Te rborgh 1999;
CIFOR et al. 1999).

These limitations suggest that substi-
tuting sustainable use schemes for protect-
ed areas is unlikely to result in effective
species conservation, and that support for
protected areas should be the top priority
for conservation funds. On the other hand,
ensuring that production supports conser-
vation goals in key areas, and that conserva-
tion and development are mutually rein-
forcing, remains a fundamental goal: well-
designed development-based conservation
projects have an important role to play sup-
porting pro te c ted areas in this co n tex t .
Among other important needs, these proj-
ects can provide connectivity across frag-
mented landscapes, as well as local benefits
and increased support for conservation.

The limits of site-based action: bringing
conservation to the landscape scale

Where does this leave us? If parks can
work for species conservation and there are
serious limitations to sustainable develop-
ment as a substitute, then it appears that
conservation must come primarily from set-
ting resources aside from human use, while
enabling a supporting role for sustainable
use projects. Still, many critical biodiversity
areas are located in regions where econom-
ic development needs are a reality, and park
creation may not be a viable option due to
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population, social, or political pressures.
Even where parks exist, many are too small
to maintain ecological processes and allow
for global change dynamics. In particular,
changes driven by human-induced global
warming may cause such serious shifts in
habitat locations that protected areas that
do not contain an altitudinal gradient may
lose all suitable habitat for the species they
are designed to protect (Peters and Lovejoy
1992; Hannah et al. 2002). Finally, with
millions of people living in poverty, highly
indebted governments, massive and grow-
ing levels of consumption in deve l o p e d
countries, and with world population ex-
pected to increase by another 3 billion in
the next 50 years (United Nations 1998),
development needs and pressures on pro-
tected areas are only expected to increase
(see Figure 3). In this context , the aim of

reconciling poverty alleviation with conser-
vation objectives seems largely unattainable
at the site scale, particularly when dealing
with small and fragmented parks.

To face these challenges, we must find
a way to implement conservation strategies
that address development needs, but still

put effective conservation tools in place at a
scale commensurate with ecological pro-
cesses. A key issue in finding the solution to
this challenge is scale. 

Tra d i t i o n a l ly, co n s e r vationists have
focused only on individual pieces of the
landscape. We believe that past efforts to
combine co n s e r vation and deve l o p m e n t
objectives in this context have often failed
because the planning and implementation
scales were geographically so limited that
they placed conservation and development
goals in direct competition with each other,
resulting in frequent conflict and mutual
loss. In reality, biologically important land-
scapes are often highly varied, with a wide
range of actors, ecosystem types, and eco-
nomic activities. Embracing all land uses by
broadening the focus of conservation plan-
ning to the landscape level greatly increases

opportunities to co o rd i n a te
and pro m o te co n s e r va t i o n
and development goals to-
gether, addressing both eco-
logical and economic dynam-
ics.

We call co n s e r va t i o n
planning units at this scale
l a n d s c a p e - l evel biodive rs i ty
corridors, a concept first artic-
ulated in the connection with
a major project designed to
stimulate the creation of addi-
tional protected areas in the
B razilian Amazon and the
Atlantic fore s t , f i n a n ced by

the Brazilian government and the World
Bank’s Pilot Project to Conserve the
Brazilian Rain Forest (Ayres et al. 1997).
Landscape corridors are distinct from bio-
logical corridors in that their purpose is not
simply to permit demographic and genetic
flow of animal and plant populations. A
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Figure 3. Hard edge around the Adolpho Ducke Forest Reserve, Manaus, Brazil.
Photograph taken in 2000. Photo courtesy of the authors



landscape corridor is a biologically and
s t ra te g i c a l ly defined sub-regional space
selected as an unit for large-scale conserva-
tion planning and implementation purpos-
es, in which conservation action can be rec-
onciled with inevitable economic develop-
ment, in this case freed from the constraints
of competing land use claims over very
small-sized areas. Within landscape corri-
dors, planners can seek to place critical bio-
d ive rsity areas under strict pro te c t i o n ,
important areas can be allocated to econom-
ic deve l o p m e n t , and others with mixe d
goals with can also be defined. A landscape
corridor therefore comprises a network of
p a rk s , re s e r ve s , and other areas of less-
intensive use whose management is inte-
grated into the landscape matrix to ensure
the survival of the largest possible spectrum
of species, while avoiding direct conflict
with unavoidable economic development
needs.

Using landscape-level co r r i d o rs as
planning units can accomplish what plan-
ning at the scale of individual parks and
buffer zones cannot: the optimum alloca-
tion of resources to conserve biodiversity at
the least economic cost to society.
Furthermore, planning at this scale enables
conservation planning to address long-term
trends and changes in ecological and eco-
nomic dynamics. Large landscape-level cor-
ridors can even go a step further in design-
ing mosaics that are mutually beneficial to
both conservation and development goals
(e.g., protected areas to conserve water-
sheds and tourism resources, and compati-
ble development to promote species move-
ment between protected areas or to provide
important buffers).

Corridor planning in Brazil’s Atlantic
forest serves as a useful example of how the
corridor strategy can work in practice. The

Atlantic forest is among the top five
“hottest” hotspots in the world. With only
7.5% of its original forest cover remaining,
it is home to 11,000 endemic plant species,
and is among the top areas in the world in
numbers of arboreal plants, reaching 454
species in a single hectare (Thomas et al.
1998). The area is also densely populated
by over 60% of the entire Brazilian human
population. Only 2.7% of original forest is
in protected areas, far too little to conserve
its vast diversity of species.

Because the Atlantic forest is highly
fragmented, populations of plants and ani-
mals are highly vulnerable and isolated.
The few parks and reserves that existed up
to the mid-1990s were being progressively
e n c roached and opportunities for the
expansion of the reserve network were per-
ceived as diminishing, if not altogether van-
ished. In this context, site-by-site conserva-
tion was not a viable strategy for long-term
species protection. For species to persist, it
was necessary to maintain and restore con-
nectivity across the landscape. In the heavi-
ly populated context of the Atlantic forest,
this required both core zones of protection
and mosaics of multiple land uses in a man-
a ged landscape to allow populations to
move among proximate, intact forest blocks
(Ayres et al. 1997), while at the same time
addressing existing socioeconomic needs.
Thus, in order to design a functional mosa-
ic of land uses (see Figure 4), corridor plan-
ning took account of a number of major
s o c i o e conomic and biological fa c to rs ,
including (1) land ownership and major
uses, (2) location of remaining forest, (3)
location of key species, (4) location of cur-
rent and proposed roads, and (5) land val-
ues.

Priority actions under the co r r i d o r
plan were, first, to consolidate existing pro-
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tected areas and create new ones, to form
critical corridor nuclei. These nuclei also
needed to be supported by links across pri-
va te properties by providing eco n o m i c
incentives for key private landowners to
shift to compatible land uses. In the case of
the Atlantic fore s t , these uses included
shade cocoa and the creation of private
reserves. The final corridor design, span-

ning over 50,000 sq km, includes conserva-
tion nuclei and linkages as well as areas for
both high- and low- i n tensity eco n o m i c
activities, creating a plan that is increasingly
being met with broad public approva l
(CABS, 2000; Figure 5). A multi-stakehold-
er management committee to oversee the
implementation of corridor-scale activities
is now operational, orienting the investment
of financial resources from the World Bank
and the Brazilian government.

S e ve ral important lessons can be
drawn from work in the Atlantic forest and
other corridor projects to date. First, the
value of biodiversity (both market and non-
market) is often not recognized in local
economies; planning at a regional scale can
provide a format for ensuring that these val-
ues are co n s i d e re d . S e co n d , t h e re are
always trade-offs in conservation planning.
Given limited funding and competing inter-
ests, conservation of some areas will need to
take priority over others. Finally, corridors,
like all conservation strategies, are no “silver
bullet”: they simply increase the scope for
co o p e ration and grant some bre a t h i n g
room to promote both conservation and
development objectives without attempting
to put them both in the same place .
Experience suggests that there will be win-
ners and losers in almost every possible out-
come, even those that are optimal for socie-
ty as a whole. What corridors offer is an
opportunity to more effectively design com-
binations of site conservation tools and inte-
grate them with development plans.

Defying Nature’s End: a practical plan
of action 

As part of a major effort to transform
these ideas into a concrete plan of action, in
August 2000 over 50 scientists and 17 pri-
vate-sector representatives met in California
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Figure 4. Southern Bahia portion of the central Atlantic
forest corridor, indicating major land uses, remaining
forests, and protected areas. 



at a conference entitled “Defying Nature’s
End: A Practical Agenda for Saving Life on
the Planet.” The objective was to pull
together current scientific thinking to devel-
op a plan for the fundamental components
of a conservation strategy to save the most
threatened portion of global biodiversity
(Pimm et al. 2001; www. d e f y i n g n a t u re-
send.org). The conference concluded that
acting rapidly and strategically in key places
in the tropics, particularly targeting the pro-
tection of habitat in the global biodiversity
hotspots and the MTWAs, could have a
major impact in stemming many looming
extinction events (see Pimm and Rave n
2000; Brooks et al. 2002).

For the hotspots, the agenda calls for a
focus on 60% of the remaining intact habi-

tat by improving management of 800,000
sq km of existing protected areas and by
bringing an additional 400,000 sq km of
land under protection. For the wilderness
areas, the agenda is to focus on 55% of the
remaining intact habitat to more than dou-
ble the area under park protection, in addi-
tion to improving management of existing
protected areas and indigenous reserves. In
contrast to the hotspots, a significant por-
tion of remaining natural habitat in wilder-
ness areas is under indigenous control. For
instance, over 24% of the Brazilian Amazon
has been demarcated for indigenous tribes
( R i c a rdo 2001). Some tribes, l i ke the
Kayapo of Southern Pa ra , a re doing a
remarkable job in resisting encroachment
from agriculture and cattle ranching, but
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Figure 5. Hypothetical land uses in a portion of a conservation or biodiversity corridor in the Brazilian Atlantic forest. 



over time these efforts alone may not suffice.
If resources can be secured so that these
lands are better managed in perpetuity and
incorporate biodiversity objectives that can
be pursued by indigenous peoples them-
selves, the wilderness areas agenda will be
g re a t ly stre n g t h e n e d . F i n a l ly, in both
hotspots and wilderness areas, direct pro-
tection must be complemented by addition-
al investments to bring more compatible
land use schemes to critical parts of the
remainder of the landscape matrix (Figure
6).

Participants at Defying Nature’s End
also estimated the cost of implementing the
direct protection components of this strate-
gy. These included placing additional land
under protection via land acquisition or
co m p e n s a t i o n , l o n g - term management of
new protected areas, and improving man-
agement in existing protected areas. Data
used for these estimates included published
f i g u res (e.g., James et al. 1 9 9 9 a ) , a n d
unpublished data on the cost of acquisition,
compensation, and management in specific
sites. For the hotspots, needs were estimat-
ed at US$24 billion above current expendi-
ture ($6 billion of private investment lever-

aging an additional $18 billion). For the
wilderness areas, needs were estimated at
US$4 billion above current expenditure ($1
billion leveraging $3 billion). Taken togeth-
e r, an estimated one-time investment of
US$28 billion could take the world a long
way towards conserving biodiversity (Pimm
et al. 2001).

Conclusions
Over the course of the last few years

conservation biologists, conservation econ-
omists, landscape planners and conserva-
tion practitioners are arriving at the general
consensus that seve ral of Earth’s most
altered ecosystems are headed for major
catastrophes, the most noticeable conse-
quence being a massive loss of species.
Nonetheless, the analyses conducted at the
Defying Nature’s End Confere n ce we re
optimistic: participants concluded that
avoiding major extinctions in key areas is
possible if we act urgently and at a scale
commensurate with threats and ecological
needs. Furthermore, the necessary actions
are affordable—if funds are well spent, pro-
tecting a significant portion of Earth’s bio-
diversity is within reach (also see James et
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Figure 6. A plan of action for the hotspots and major tropical wilderness areas.



al. 1999b).
The strategy emerging from Defying

Nature’s End for meeting this challenge was
straightforward. Based on the conclusion
that protected areas are the most effective
tool we have to protect biodiversity at the
site level, parks and reserves were proposed
as the centerpiece of a conservation strategy.
This will mean that the priority use of con-
servation funds should be to bring more
area under protection, and improve man-
a gement of existing pro te c ted are a s .
Because working at the protected area scale
is necessary but insufficient, conservation
planning must also be increased in scale.
Corridor-level planning offers a context in
which conservation and development goals
can both be effective ly pro m o te d , a n d
become mutually reinforcing. In this con-
text, there is an important supporting role

for low-impact agricultural production, sus-
tainable development pro j e c t s , and new
tools such as co n s e r vation co n ce s s i o n s .
Participants concluded that if we scale-up
co n s e r vation activities along these lines,
focused on the most critical areas, we still
have a real opportunity to save much of the
Earth’s biodiversity.
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