Biodiversity Conservation: Challenges

Beyond 2010
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The continued growth of human populations and of per capita consumption have resulted in
unsustainable exploitation of Earth’s biological diversity, exacerbated by climate change, ocean
acidification, and other anthropogenic environmental impacts. We argue that effective conservation of
biodiversity is essential for human survival and the maintenance of ecosystem processes. Despite some
conservation successes (especially at local scales) and increasing public and government interest in
living sustainably, biodiversity continues to decline. Moving beyond 2010, successful conservation
approaches need to be reinforced and adequately financed. In addition, however, more radical changes
are required that recognize biodiversity as a global public good, that integrate biodiversity conservation
into policies and decision frameworks for resource production and consumption, and that focus on
wider institutional and societal changes to enable more effective implementation of policy.

iodiversity—the variety of genes, species,
B and ecosystems that constitute life on

Earth—provides numerous essential ser-
vices to society. These include material goods
(for example, food, timber, medicines, and fiber),
underpinning functions (flood control, climate
regulation, and nutrient cycling), and nonmaterial
benefits such as recreation (/). Biodiversity can
contribute to agriculture through pollination and
pest control (2), provide carbon storage and
sequestration (/), and positively affect human
physical and mental health (3). Biodiversity also
secures long-term flows of benefits from nature
by providing resilience to disturbance and envi-
ronmental change (2). These and other economic
and social contributions are substantial (4), with
recent estimates claiming that the economic value
of benefits from biodiverse natural ecosystems
may be 10 to 100 times the cost of maintaining
them (5).

The imperative to reduce human impacts on
biodiversity has wide political recognition. The
United Nations Convention on Biological Diver-
sity (CBD), agreed at the 1992 UN Conference
on Environment and Development, is one of the
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most widely ratified treaties in the world. Since
2002, 193 parties to the CBD have committed
themselves to substantially reducing rates of bio-
diversity loss by 2010; this goal was later endorsed
by the World Summit on Sustainable Develop-
ment and incorporated into the UN Millennium
Development Goals in 2005 (6). There is an in-
creasing array of national, regional, and interna-
tional policy mechanisms aimed at biodiversity

conservation; for example, 87% of the signatories
to the CBD have now developed National Bio-
diversity Strategies and Action Plans, and thus have
frameworks for tackling biodiversity loss at na-
tional scales (7).

Millions of people worldwide actively support
biodiversity conservation. The Nature Conservan-
cy in the United States and the Royal Society for
the Protection of Birds in the United Kingdom
have a combined membership exceeding 2 million,
and the World Wide Fund for Nature (WWF) net-
work has more than 5 million supporters world-
wide. In developing countries, membership of
conservation organizations is much smaller than
in wealthy nations but is often influential and
growing rapidly (8). Of course, support extends
well beyond this to a growing range of local,
national, and regional civil society organizations
and community groups that are involved in ac-
tivities related to biodiversity, in some cases build-
ing on indigenous knowledge of its management
(9). Conservation biology has become a recog-
nized academic discipline, with its own journals
and postgraduate courses, although most of this
capacity remains concentrated in the developed
world (/0) despite recent growth in developing-
world professional training programs (/7).

Yet biodiversity continues to decline, even
though worldwide conservation efforts are in-
creasing (/, 7, 12). In this article we review the
scope and achievements of these efforts, and out-
line the key challenges that we believe must be

Fig. 1. Community tree nursery
in Harapan Forest, lowland Sumatra,
Indonesia, where an innovative
2007 law enabled management
of logging concessions for ecosys-
tem restoration rather than tim-
ber extraction. Harapan's is the
first such license, and the conces-
sion now covers nearly 100,000 ha
of biodiversity-rich habitat (inset)
with restoration being carried out
under a joint project of Burung
Indonesia, the Royal Society for
the Protection of Birds (UK), and
BirdLife International. The Indo-
nesian government is committed
to expanding the area licensed for
forest restoration to 2 million ha
by 2020. [Photo: Harapan Rain-
forest Initiative/M. Lambertini]
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met for conservation to succeed post-2010. We
draw on a broad range of individual perspectives
across the natural and social sciences, as re-
searchers and practitioners from both developed
and developing countries.

Conservation Approaches

Conservation paradigms, practices, and policies
have shifted over time and have been variably
successful (73). In recent decades, traditional
approaches to conservation—such as the creation
of national parks—have evolved to encompass
awareness of the diverse benefits provided by
protected areas, the importance of local conser-
vation initiatives and interests in protected area
management, and the need to ad-
dress the opportunity costs of con-
servation among the rural poor.
Ecological restoration, both with-
in and outside protected areas, is
being increasingly applied world-
wide (/4). Actions for species,
such as targeted habitat manage-
ment, removal of invasives, cap-
tive breeding, and reintroduction,
have yielded notable successes;
among many examples, at least
16 bird species extinctions have
been prevented by such means be-
tween 1994 and 2004 (15).

Since 1992, the global net-
work of protected areas has con-
tinued to grow steadily, increasing
yearly by an average 2.5% in
total area and 1.4% in numbers
of sites, and by 2006 covering
more than 24 million km? in
about 133,000 designated sites
(7). Despite some failings, pro-
tected areas overall remain a core
element of biodiversity conser-
vation (16, 17).

Landscape-scale approaches to reducing bio-
diversity loss have become increasingly important,
especially in wealthier countries (/8). These in-
clude trans-boundary conservation [e.g., the Great
Limpopo Transfrontier Park (/9)], payments for
environmentally sensitive farming (20) [such as
under the Farm Bill in the United States (2/) or in
the Agulhas National Park in South Africa (22)],
and large-scale habitat creation and restoration,
as seen, for example, in the Oostvaardersplassen
project in the Netherlands (23) and the Harapan
Forest in Indonesia (Fig. 1). These initiatives re-
flect scientific research showing the importance
of maintaining suitably managed habitats, which
should be large (24) and connected rather than
isolated (25), within a hospitable matrix (24).

Many other approaches to biodiversity con-
servation have been developed, especially those
linked to economic benefits, including sustainable
consumptive use (26) (Fig. 2) and nonconsump-
tive uses such as ecotourism (27). Some of these
help meet the opportunity costs of conservation,
which would otherwise preclude conservation
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choices among poor rural communities. Mecha-
nisms that provide revenue streams from bio-
diversity through direct payments for conservation
(28) or payments for ecosystems services (29)—for
example, through REDD+ schemes (30)—are as
yet largely experimental in implementation but
have potential for considerable impact. (REDD+
is @ mechanism for reducing emissions from de-
forestation, forest degradation and other activities
affecting forest carbon stocks.)

Pressures on Biodiversity

Despite these efforts, biodiversity loss is not slow-
ing down. Recent assessment shows a continued,
steady overall decline in wild species’ population

Fig. 2. A flower collector in Flower Valley, South Africa, harvesting pincushions
(Leucospermum spp.) as part of a sustainable use initiative. Sales of sustainably
harvested wild fynbos flower bouquets help to subsidize the conservation costs of the
site. [Photo: Juan Pablo Moreiras/Fauna & Flora International]

sizes and in the extent, condition, and connec-
tivity of many habitats, with accelerating levels
of extinction risk and accelerating or steady de-
clines in the benefits people derive from bio-
diversity (7) (Fig. 3). Although species extinctions
are the most conspicuous result of biodiversity
loss, it is estimated that distinct subpopulations are
becoming extinct some three orders of magnitude
faster than species (37).

Pressures on biodiversity continue to increase.
The key pressures driving biodiversity loss are
overexploitation of species, invasive alien species,
pollution, climate change, and especially the deg-
radation, fragmentation, and destruction of habitats
(7). Agriculture is an expanding land use in about
70% of countries (32), generally at the expense of
biodiversity. Much of the global timber trade is
based on unsustainable or illegal logging that de-
stroys biodiversity-rich habitat, as shown across
five major timber-producing countries in 2009
where, on average, only 14% of licensed logging
area was sustainability-certified, while up to half
of all harvesting was illegal (33).

REVI

Over-abstraction of water for agriculture, in-
dustry, and domestic demands contributes to shifts
in agricultural patterns; this imposes greater pres-
sure on biodiversity in other locations, as does
soil salinization resulting from irrigation in arid
regions (34). Increasing demand for vegetable
oils—for food, cosmetics, and biofuels—has put
further pressure on biodiversity; oil palm planta-
tions, for example, cover 13 million ha of the hu-
mid tropics, and global demand (largely driven
by rising consumption levels in developed and
emerging economies) is pushing up prices and
incentivizing further expansion (35). Remaining
terrestrial biodiversity is therefore increasingly
confined to fragmented patches separated by ex-
panding cultivation, infrastructure,
and residential and industrial de-
velopment. Marine biodiversity
is also under increasing pressure.
Steep declines in fish populations
and loss of marine habitats have
resulted from overexploitation of
marine protein, focused on fish at
the top of the food chain; increases
in poorly managed aquaculture;
and direct habitat destruction from
coastal development, extractive
industries, and pollution (36).

Biodiversity also faces new
pressures and novel threats (/2).
Further anthropogenic climate
change and rising human resource
demands will pose immense inter-
linked challenges. Climate change
may force species to shift their
ranges (37) and disrupts ecolog-
ical communities (38, 39). Lack
of continuous semi-natural habi-
tat or networks of connected hab-
itat patches can restrict the capacity
of species to adjust to changing
conditions (40). Enhanced levels
of atmospheric CO, also threaten corals through
ocean acidification (4/). New initiatives and tech-
nologies aimed at mitigating climate change may
have negative effects on biodiversity. For example,
technological developments in biofuel production
from cellulose could drive the planting of high-
yielding perennial C4 grasses, such as Miscanthus,
on millions of hectares of temperate-zone land not
currently used for agricultural production (42).
Increasing demands for food production resulting
from human population growth and dietary shifts
require intelligent and integrated solutions, and
severe impacts on biodiversity could occur in the
absence of such solutions (43). On top of these
reasonably well-known threats are others that are
less well understood, including possible threats
from microplastic pollution, nanosilver, biochar,
and artificial life (44).

Filling Knowledge and Capacity Gaps

Although we now have a great deal of infor-
mation on the state of biodiversity, the biological
and social processes that affect it, and the pres-

10 SEPTEMBER 2010

EWI

1299



REVIEW

1300

sures and underlying drivers that result in its con-
tinued decline (/, 7, 12), there are also some key
knowledge gaps. There are few data on the status,
trends, or functional importance of microbes, in-
vertebrates, and many plant groups, or of wild
genetic diversity (45). Even relatively well-known
groups, such as vertebrates, are far better docu-
mented in temperate regions than in the much
more diverse tropics (46). How different compo-
nents of biodiversity contribute and relate to the
provision of services (47, 48) (Fig. 4) or create
resilience to environmental change (49) is poorly
understood. Our knowledge of ecosystem manage-
ment and restoration is inadequate to meet the
challenges of reconciling increased production
with sustaining ecosystem services, or of amelio-
rating the negative effects of climate change.
Existing knowledge, often including extensive
traditional knowledge (9), is generally underused
in decision-making at local, national, and inter-
national levels. There is an urgent need both to
learn from practical experience and to dissemi-
nate research findings to practitioners (50). Ho-
rizon scanning—the systematic search for potential
threats and opportunities that are currently poorly
recognized—needs to be expanded to identify the
currently “‘unknown unknowns” (57).

Response

Decelerating
increase

1970 2010

Benefits /

Accelerating
or steady
decline

Moreover, scientific capacity is not equally
shared across the globe, and in particular is
concentrated in rich developed countries rather
than in the regions that face the most substantial
challenges to maintaining and enhancing bio-
diversity. The proposed establishment of an
Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services may help to
close knowledge gaps and link science and ec-
onomics to the policy step-change needed to con-
serve biodiversity (52). To be effective, though, it
must empower developing country institutions and
knowledge-to-policy mechanisms, a process re-
quiring sustained investment and support, com-
bined with enhanced linkages and experience
sharing among developing countries.

Scaling Up Success

Conservation interventions that are deemed ef-
fective, and the conditions under which they
work, need to be identified more consistently,
and these successes need to be replicated and
scaled up in intelligent and evidence-based ways
(50). For example, protected arcas can be an
effective tool for conserving biodiversity, but
current networks have considerable gaps; some
20% of 3896 threatened vertebrates are not in-

Pressure

Steady
increase

1970

2010

State

1970 2010

1970

2010

Fig. 3. The feedback loop between responses to biodiversity loss, the pressures on biodiversity, the state
of biodiversity, and the benefits it provides. The arrow linking benefits to responses is highlighted because
of its particular importance: Responses are put in place in relation to how far the maintenance of
biodiversity is valued as a benefit to society and individuals. Thumbnail graphs show the overall trend in
each of these aspects over the past 4 decades [simplified from (7)]. Although responses continue to grow,
the rate of increase is slowing and not keeping pace with the steady rise in pressures. A corresponding
steady decline in state is linked to a steady or possibly accelerating decline in benefits.

cluded in any protected area (53), and many pro-
tected areas are under-resourced (54) or weakly
managed (55). Although 12% of Earth’s land sur-
face has protected-area status, only 0.5% of oceans
and 5.9% of territorial seas have been so desig-
nated, and more than two-thirds of critical sites
for biodiversity have incomplete protection or
none at all (7). New protected areas can draw
on a broad range of possible governance mod-
els, including community and indigenous con-
served area approaches, to fit their particular
circumstances (56, 57). Protected areas need to
be managed as a coherent network rather than
as isolated habitat islands in order to sustain
biodiversity, particularly in the face of climate
change (39). The challenges of working across
administrative and national boundaries are con-
siderable, but experience suggests they are not
insurmountable (58).

Scaling up successful approaches requires
much greater investment in biodiversity conser-
vation, by at least an order of magnitude (59, 60).
National investment is poorly documented but
is increasing (and diversifying) in at least some
biodiversity-rich countries, such as Mexico
(61). International financial investment in bio-
diversity conservation has been slowly increas-
ing (7) and is estimated to have grown around
38% in real terms between 1992 (when the
CBD came into force) and 2006 (62). The sums
involved are still tiny relative to the amounts
spent on environmentally damaging subsidies
(63). They need to be enormously scaled up (59)
to benefit those countries that hold the richest
biodiversity (64).

Fundamental Challenges Beyond 2010

Filling gaps in our knowledge and building on
success, through scaling up and further invest-
ment in conservation that works, are critical if we
are to gain some breathing space for biodiversity
but will not suffice to achieve its maintenance
long-term. This year the global community has
an opportunity to go much further. The UN has
declared 2010 the International Year of Biodi-
versity and has agreed to hold a special session of
this year’s General Assembly devoted to biodi-
versity, partly in the context of reviewing pro-
gress in achieving the Millennium Development
Goals. At the 10th Conference of the Parties of
the CBD (Nagoya, Japan, October 2010), govern-
ments will not only assess whether they met the
2010 biodiversity target, but are expected to adopt
a new strategic plan containing a vision for 2050
and new biodiversity targets to be achieved by
2020.

To address the continued global loss of bio-
diversity, we propose the pursuit of three inter-
connecting priorities: (i) to manage biodiversity as
a public good, (ii) to integrate biodiversity into pub-
lic and private decision-making, and (iii) to create
enabling conditions for policy implementation.

Managing biodiversity as a public good. An
appreciation of biodiversity as a public good (65)
and of its economic value (66) is, we believe,

10 SEPTEMBER 2010 VOL 329 SCIENCE www.sciencemag.org



6°S

REVI

'ﬂ
|
i 0

Scale 1: 8,000,000 Total carbon
50 100 150 200 250 tonnes/ha

K [ Jo-81

) ol

10°s

Carbon in key

biodiversity areas

(KBAS) ey .
tonnes/ha | ; 2
[ Jo-81 S IF
[ 82-105 5
[ 106-120
I 121-150
I 151-300

I 301-992

30°E 32°E 34°E

[] 82-105
[ 106-120
e [ 121-150
' I 151-300
TN I 301-992

[ Regional
boundary

[ 1 KBAboundary

sty )

A7

36°E 38°E 40°E

Fig. 4. Key biodiversity areas and carbon density (in biomass and soil) in Tanzania [from (48)]. Integrating data on terrestrial carbon with areas important to
biodiversity conservation can help decision-makers to take account of multiple benefits and trade-offs when developing REDD+ schemes, a promising example of

payments for ecosystem services.

central to future effective conservation. Biodiver-
sity loss is rarely the intended consequence of
human actions; more often it is an unintended
side effect of decisions taken for other reasons—
an economic “externality” (67). Biodiversity is a
special kind of externality, as the impacts of a
particular action are often distant in space and
time (e.g., local rainforest loss may affect the global
carbon cycle, with consequences for future gen-
erations). This makes effective regulation diffi-
cult, as no single body has jurisdiction over the
world’s biodiversity. It also makes transaction-
based solutions difficult, because those who dam-
age biodiversity are often widely separated, in
space or time, from those who experience the
consequences. Actors have few incentives or op-
portunities to change their behavior, whether they
are smallholder households planning their annual
agricultural cycles or large multinational com-
panies determining their corporate priorities. Thus,
understanding and managing biodiversity as a
global public good, which must be provided through
conscious collective choices (68), is fundamental
to achieving its conservation (J).
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The recognition of biodiversity as a public
good is not a new concept, and in recent years
economists have made substantial progress in
developing valuation techniques that quantify the
local and global benefits of biodiversity (69).
Measuring the economic values of biodiversity (5)
and estimating spatially explicit economic values
of services across landscapes to inform man-
agement decisions (70) are vital. However, making
these values explicit is insufficient to bring about
a change in behavior, unless supporting public
policies are in place that either reward positive
individual actions or penalize harm. Economists
need to work more closely with conservationists
and policy makers to develop intervention strat-
egies that shift individual actors toward more
biodiversity-friendly behavior, using regulatory
devices as well as incentives, thereby securing
the provision of biodiversity conservation as a
global public good.

Integrating biodiversity into public and
private decision-making. The value of biodi-
versity must be made an integral element of
social, economic, and political decision-making,

as is starting to happen with carbon and climate
change. Government, businesses, and civil soci-
ety all have crucial roles in this transition.

For government, maintenance of stocks of
natural capital must become an explicit, account-
able, and implemented element of policy. Con-
cern for biodiversity cannot be restricted to a
nation’s environment ministry but must extend
across all sectors of government, such as treasury,
industry, and defense. Policy change will require
clear and cost-effective metrics of natural capital
consumption and depletion (7/) and the devel-
opment of systems of public accounts that in-
clude both sustainability (72) and the specific
issue of biodiversity loss (5). Government staff
and politicians may need in-service training in
biodiversity science and ecological economics,
with effective research support. Research invest-
ment will need to focus on applied transdiscipli-
nary problems. Government will need to remove
perverse subsidies detrimental to biodiversity,
such as in agriculture, forestry, and fisheries.
Fishing subsidies encourage overexploitation of
two-thirds of fish stocks across the globe, threat-
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ening both the fishing industry (worth $80 billion
to $100 billion per year) and the 27 million peo-
ple dependent on it (5, 73). Government policy
needs to integrate biodiversity conservation, pov-
erty alleviation, and the demands of a sustainable
economy (74) to meet the Millennium Develop-
ment Goals (7).

The actions of the private sector are central to
the future of biodiversity, as the CBD recognized
in the context of the 2010 biodiversity target. Cor-
porate environmental performance is increasingly
important to investors and therefore corporate
leaders (76), and many initiatives now exist to ad-
dress corporate biodiversity impacts in particular
business sectors or individual corporations (e.g., in
minerals extraction). Yet a recent survey found that
only two of the Financial Times Stock Exchange
(FTSE) 100 companies recognize biodiversity to
be of strategic importance to their business (5).
Biodiversity lacks the visibility achieved by energy
and climate change as issues important to cor-
porate decision makers (77). Consistent govern-
ment regulation is important in providing a level
playing field for corporate environmental inno-
vation and competition, but there are challenges
in extending regulation internationally (78).

Civil society organizations have an important
role in building tri-sector partnerships with govern-
ment and business to promote effective action to
conserve biodiversity, and in encouraging their sup-
porters as citizens and consumers to demand reform
by the government and business. Consumer ini-
tiatives such as certification schemes that seek to
influence how products are produced across glob-
al supply chains (e.g., the Forest Stewardship
Council, Marine Stewardship Council, Fair Trade)
have a symbolic and educational value, but the real
challenge is to transform production and consump-
tion into sustainable patterns so that such arrange-
ments are the norm and not the exception (79).
Public education about biodiversity must extend
beyond the ecology of near-extinction to explain
the links between biodiversity loss and consump-
tion choices. Debates about these links are par-
ticularly urgent in emerging markets in countries
with rapid economic growth, especially India and
China.

Creating enabling conditions for policy im-
plementation. Good decision making at all levels
is necessary but insufficient to achieve biodi-
versity conservation. We believe that policy re-
sponses to biodiversity loss generally fail to include
a vital step: the establishment of appropriate in-
stitutions, governance, and behaviors.

Potential responses to environmental degra-
dation can be placed into three broad tiers (Table 1)
(80). Existing efforts to address biodiversity loss
have tended to jump from tier 1, the generation of
knowledge, to tier 3, the design of appropriate
instruments (such as national legislation or in-
ternational treaties), without ensuring that the en-
abling conditions are in place.

For example, in the case of direct payments
for conservation in developing countries, a sound
knowledge base demonstrates how biodiversity

can be damaged when it is treated as an open-
access resource not managed by common-property
institutions, and one proposed response aims to
pay resource users directly to achieve conserva-
tion goals (28). However, the critical, but often
missing, middle tier is the existence of institu-
tions and governance for designing and imple-
menting payments, together with the associated
monitoring and regulation (81).

Although REDD+ is not specifically designed
to address biodiversity conservation, it has the
potential to provide such co-benefits and it
illustrates the lack of attention to middle-tier strat-
egies in contemporary environmental policy. With
REDD+, a sound knowledge base shows the im-
pacts of forest loss on global carbon emissions. A
proposed response aims to use markets and in-
centives to pay resource users in order to alter their
current patterns of land management to stem the
loss of forest cover. However, the critical middle
tier that has been underemphasized is the need for
appropriate institutions and governance that would
permit the efficient operation of markets for forest

Table 1. The three different tiers within which
responses to biodiversity loss are typically located.
Each tier is equally important, but experience
suggests that the crucial element that is missing
from many current initiatives is the middle tier. It is
important to ensure that appropriate institutions
and governance structures exist to enable the
effective use of targeted instrumental interventions
to address biodiversity loss. [Adapted from (80)]

Tier 1: * Knowledge about
Foundational social and biological
dimensions of biological
loss
Tier 2: o Institutions/
Enabling governance
¢ Social/behavioral
patterns
Tier 3: e Legislation
Instrumental * Markets/incentives

® Technology

carbon (82). Markets cannot work without clear
property rights and enforceable contracts. Having
decided that a market for forest carbon is an
appropriate instrument for delivering desired out-
comes, a range of countries are making consider-
able efforts and investment to develop relevant
institutions and governance structures, but it is far
from clear that the regions that have the most
potential from a forest carbon perspective are also
the ones where conducive institutions and gov-
ernance structures exist or can be created.
Conservation appears to succeed best where
an adequate knowledge base is combined with
appropriate institutional structures and patterns of
societal behavior that enable the adoption of tar-
geted instruments. Globally, and unsurprisingly,
current conservation success is strongly linked to

good governance (83). This is evident in the many
examples of effective communal management
(84, 85) as well as in “traditional” national parks
such as Yellowstone in the United States, which
was created at a time of rapid state-sponsored
scientific exploration and strong federal govermn-
ance (86).

There are often good reasons for failure to
address the enabling factors for appropriate ac-
tion. Institutions and governance are not easy to
change, especially if there are deeply entrenched
cultures of patronage and corruption that govern
the use and management of natural resources;
moreover, governance mechanisms at different
levels (local, regional, and national) may differ or
even be contradictory (87). Conservationists may
not feel that it is appropriate to address wider
political problems and may be poorly equipped
to do so. However, creating enabling conditions
for conservation is an essential component of the
solution, requiring conservationists to join with
wider civil society groups pressing for govern-
ance reform and institutional change. Achieving
political recognition of the economic value of
biodiversity and its role in underpinning human
development and welfare is an important element
of this approach. As the obviously artificial but
symbolically important 2010 milestone is passed,
this imperative can only grow stronger. Within
this bigger picture, a key element involves “recon-
necting” people—the growing majority who now
live in urban areas and lack daily contact with
farms or forests—to nature (88). Alongside this,
there is a need for a better understanding of the
ways in which such a reconnection can be trans-
lated into the mobilization of the political con-
stituencies that are necessary to create resilient
conservation institutions (89).

Outlook

The challenges of addressing the social and be-
havioral contexts for biodiversity conservation
are daunting. We are far from including biodiver-
sity in our conventional measures of well-being,
which focus on wealth creation and internation-
ally recognized estimates of GDP (90). Although
there have been attempts to redefine these (in-
cluding, for instance, the Human Development
Index and green national accounts), the main-
stream view of well-being and of national devel-
opment remains focused on narrowly defined
economic growth (68). Furthermore, the current
recession only strengthens the emphasis on growth.
The transition to sustainability will not be easy,
but it is central to securing a future for bio-
diversity (97). Conservation strategies, in concert
with other environmental policies, must address
seemingly intractable and politically unpalatable
issues. In both developed and emerging econo-
mies, we need to reduce the carbon and material
throughput demanded by current patterns of pro-
duction and consumption if we are to create vi-
able and democratically acceptable trajectories of
contraction and convergence in resource use. In
parallel, we must recognize that successful human

10 SEPTEMBER 2010 VOL 329 SCIENCE www.sciencemag.org



development agendas are underpinned by func-
tional ecosystems, and by biodiversity. This is the
year in which governments, business, and civil
society could decide to take seriously the central

rol

ity

e of biodiversity in human well-being and qual-
of life (92) and to invest in securing the sus-

tainable flow of nature’s public goods for present
and future generations.
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