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            T
he Millennium Development Goals 

(MDGs) are designed to inspire efforts 

to improve people’s lives by, among 

other priorities, halving extreme poverty by 

2015 ( 1). Analogously, concern about global 

decline in biodiversity and degradation of eco-

system services ( 2) gave rise in 1992 to the 

Convention on Biological Diversity (CBD). 

The CBD target “to achieve by 2010 a signifi -

cant reduction of the current rate of biodiversity 

loss” was incorporated into the MDGs in 2002. 

Our lack of progress toward the 2010 target ( 3, 

 4) could undermine achievement of the MDGs 

and poverty reduction in the long term. With  

increasing global challenges, such as popu-

lation growth,  climate change, and overcon-

sumption of ecosystem services, we need fur-

ther integration of the poverty alleviation and 

biodiversity conservation agendas.

The links between poverty and the environ-

ment are, unsurprisingly, complex (5, 6) ( Fig. 

1). Some attempts have been made to identify a 

relation between development and biodiversity, 

but these have yielded mixed results ( 5). Action 

is urgently needed to identify and quantify the 

links between biodiversity and ecosystem ser-

vices on the one hand, and poverty reduction on 

the other, while taking into account the global, 

regional, and local drivers of biodiversity loss 

in poor areas. 

Tackling the root causes of both biodiver-

sity loss and poverty can lead to complemen-

tary positive results. For example, reducing 

population pressure by promoting voluntary 

reductions in fertility in impoverished regions 

could support conservation of biodiversity and 

faster poverty alleviation (  7). However, there 

may be complex trade-offs, especially in the 

short term. Trade liberalization, for instance, 

might increase the supply of food commodi-

ties and could reduce prices in food-import-

ing countries, which would remove some 

pressure on these countries’ natural habitats. 

But reductions in trade barriers might also 

lead to increased production in food-export-

ing countries where commercial agriculture 

could increase vulnerability to deforestation, 

pests, diseases, and/or natural disasters, and 

might reduce the availability of ecosystem 

services ( 8,  9). Nevertheless, countervailing 

efforts to maintain biodiversity must be sensi-

tive to human needs if they are to retain public 

support ( 10).

The scientifi c and development policy com-

munities should focus on jointly articulating 

and addressing the critical research questions 

that, when answered, will help ensure that pov-

erty alleviation and conservation efforts pro-

duce win-win outcomes, or at least minimize 

harm to either agenda. To ensure greater syner-

gies, we suggest the following actions. Atten-

tion must focus on constructing and meeting a 

new biodiversity target for the remaining MDG 

period and beyond. The next target should be 

more specifi c, similarly time-limited, reason-

ably achievable, and should address the con-

sequences of  biodiversity loss globally and 

for the most vulnerable people and societies. 

It should be supported by a small set of indi-

cators ( 11) that measure trends in the state of 

biodiversity and ecosystem services, drivers 

of biodiversity loss and activities to safeguard 

biodiversity.

We need evidence-based interventions that 

can address both poverty reduction and envi-

ronmental sustainability. In agriculture, for 

instance, we can use existing land more effi -

ciently; we can pursue development that pro-

tects or enhances biodiversity; and we can 

improve productivity in ways that maintain eco-

system services, through institutional changes 

to secure better access to seeds, markets, and 

expertise, combined with adaptive applications 

of technologies ( 12). Similarly, finance and 

technology for adaptation, disaster manage-

ment, and reduced emissions from deforesta-

tion and forest degradation ( 13) are particularly 

important in helping developing countries deal 

with climate change.

Future projects should explicitly monitor 

the impact poverty alleviation efforts have on 

ecosystems and their services; similarly, con-

servationists must better document the impact 

their interventions have on the poor. Ideally,  

interdisciplinary science that helps to identify 

the most cost-effective solutions will ensure 

that future environment and development proj-

ects are implemented, not just simultaneously, 

but in an integrated fashion.

Poverty alleviation and biodiversity agen-

   das need to be jointly presented to policy-

makers. Establishment of a proposed Inter-

governmental Platform on Biodiversity and 

Ecosystem Services to complement the exist-

ing Intergovernmental Panel on Climate 
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Any near-term gains in reducing extreme

poverty will be maintained only if

environmental sustainability is also achieved.
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Fig. 1. Map of poverty and potential biodiversity loss, showing the level of poverty (proxied by the log rate 
of human infant mortality) combined with the log number of threatened species of mammals, birds, and 
amphibians per one-degree grid square (Behrmann equal-area projection). White areas represent missing 
data. Data from ( 14) and ( 15).

*Full affiliations for all authors are provided online. 
†Author for correspondence. E-mail: kate.jones@ioz.ac.uk

1Columbia University. 2Zoological Society of London. 3Univer-
sity of Cambridge. 4University of Sheffi eld. 5IUCN. 6Imperial 
College London. 7House of Commons, London. 8University of 
Oxford. 9Royal Society for The Protection of Birds. 10Natural 
History Museum London. 11Imperial College London. 12Univer-
sity College London. 13GLOBE International, London. 14Inter-
national Institute for Environment and Development, London. 
15University East Anglia. 16United Nations Environment Pro-
gramme World Conservation Monitoring Centre. 17Depart-
ment for Environment, Food and Rural Affairs, London.

Published by AAAS

 o
n 

S
ep

te
m

be
r 

18
, 2

00
9 

w
w

w
.s

ci
en

ce
m

ag
.o

rg
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org


www.sciencemag.org    SCIENCE    VOL 325    18 SEPTEMBER 2009 1503

POLICYFORUM

Change may provide a means to enhance 

the quality and timeliness of the inter actions 

between scientists and policy-makers at 

national scales and above. The GLOBE Inter-

national Commission on Land Use Change 

and Ecosystems, made up of senior legisla-

tors from the G8+5 and several developing 

countries, provides another opportunity to 

bring policy-makers and scientists together. 

Similar initiatives will also be needed at the 

subnational scale.

The United Nations will convene a sum-

mit in 2010 to consider the second 5-year 

review of the MDGs and to catalyze action 

ahead of the 2015 MDG target year. We must 

advise policy-makers and civil society organi-

zations on the most critical initiatives needed 

to achieve the MDGs while preserving biodi-

versity and ecosystem services. 
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            I
n response to global declines in biodiver-

sity, some 190 countries have pledged, 

under the Convention on Biological 

Diversity (CBD), to reduce the rate of bio-

diversity loss by 2010 ( 1,  2). Moreover, this 

target has recently been incorporated into 

the Millennium Development Goals in rec-

ognition of the impact of biodiversity loss on 

human well-being  ( 3). Timely information on 

where and in what ways the target has or has 

not been met, as well as the likely direction 

of future trends, depends on a rigorous, rele-

vant, and comprehensive suite of biodiversity 

indicators with which to track changes over 

time, to assess the impacts of policy and man-

agement responses, and to identify priorities 

for action. How far have we come in meeting 

these needs, and is it suffi cient?

In 2006, the CBD adopted a framework 

of 22 cross-disciplinary headline indicators 

with which to measure progress toward the 

target at a global level ( 4,  5). Countries are 

being encouraged to report progress at the 

national level using this framework, which 

is also being applied in regional initiatives 

such as “Streamlining European Biodiversity 

Indicators” (SEBI 2010). Other global mul-

tilateral environmental agreements, includ-

ing the Ramsar Convention on Wetlands, the 

Convention on Migratory Species, and the 

Convention on International Trade in Endan-

gered Species of Wild Fauna and Flora, are 

also adopting and adapting relevant subsets 

of the indicators.

However, with 2010 fast approaching, 

the indicator set is by no means complete. 

This is unsurprising given the short time 

since the framework was agreed upon. Of 

the 22 headline indicators, 5 are not being 

developed at a global scale, and there will 

be none to measure the status of access and 

benefi t sharing, one of the three objectives 

of the CBD. The remainder has been sub-

divided into 29 actual measures, of which 

only 9 can be considered well-developed, 

with established methodologies, reasonable 

global coverage (all continents except Ant-

arctica, tropical and temperate regions, and 

developed and developing countries), and 

suffi cient time-series data (at least three data 

points spanning at least 10 years) to demon-

strate changes over time [( Table 1) and sup-

porting online material (SOM)].

 Even for these well-developed global 

indicators, there are challenges in terms 

of data availability, consistency, and rele-

vance. Some indicators are only weak prox-

ies for biodiversity, because the urgent need 

for indicators has often meant relying on 

existing measures designed for purposes 

other than tracking biodiversity change. For 

example, forest cover may be an acceptable 

proxy for timber stocks, but says less about 

the condition of forest biodiversity. Like-

wise, protected area coverage signals gov-

ernment commitments but does not in itself 

measure effectiveness in reducing biodiver-

sity loss. These subtleties are beginning to 

be explored but require further effort.

Patchy data are another challenge, includ-

ing gaps in data submissions for indicators 

compiled from national reports ( 6– 9) and 

incomplete taxonomic and geographic cover-

age of indicators compiled directly from data. 

The most well developed direct measures of 

biodiversity are species indicators, such as the 

IUCN Red List Index (RLI) ( 10) and the Living 

Planet Index (LPI) ( 11). They are being used to 

inform and underpin a variety of other indica-
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