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The ICSU Se r i es on Sc i e n ce for Sus tai n a ble Dev elopment is produ ced by th e

I n te r n ational Co uncil for Sc i e n ce in co n n ec tion with pre parations for the 2002

World Summit on Sus tai n a ble Dev elopment (WSSD). The aim of WSSD is to

bring tog e ther gov e r n m e n t s, Un i ted Nations agencies and other key sta keh ol-

d e rs, including re p res e n tativ es of civil soc i e ty and the Sc i e n ti fic and Tec h n ol og i-

cal Co m m un i ty, to build upon the 1992 Un i ted Nations Co n fe re n ce on Envi ro n-

ment and Dev elopment (UN CED) and to enhan ce efforts tow ard the future of

s us tai n a ble dev elopment. The Se r i es includes a set of inte r - d i s c i pl i n ary re po r t s

focusing on major issues th at are rel ev ant to science for sus tai n a ble dev el o p-

ment. The Se r i es is meant to serve as a link be tw een the scienti fic co m m un i ty an d

d ec i s i o n - m a ke rs, but the re ports should also be us eful to all oth e rs inte res ted in

the co n tr i b ution of science to sus tai n a ble dev elopment. The Se r i es highlights th e

fun d am e n tal role science has pl ay ed and will pl ay in finding sol utions to the chal-

l e n g es of sus tai n a ble dev elopment. It exam i n es expe r i e n ces since UN CED an d

l ooks tow ards the future. It provi d es up-to - d ate know l edge, exam i n es les s o n s

l ear n ed, succes s es achiev ed, and diffi cu l ti es enco un te red; while also outl i n i n g

future res earch agendas and actions to enhan ce problem sol ving and good pra c-

ti ces in sus tai n a ble dev elopment. The Se r i es was made po s s i ble due to a gene-

ro us grant provi d ed by the David and Lucile Pa c kard Fo un d ati o n .

ICSU 

The Inte r n ational Co uncil for Sc i e n ce (ICSU) is a non- gov e r n m e n tal org an i-

s ation re p res e n ting the inte r n ational science co m m un i ty. The membe rsh i p

i n c l u d es bo th national science aca d e m i es (98 membe rs) and inte r n ati o n a l

s c i e n ti fic unions (26 membe rs). The co m b i n ed expe r tise from th ese two gro u p s

of scienti fic org an i s ations provi d es a wide spec tr um of scienti fic expe r ti s e

e n a bling ICSU to address major inte r n ational, inte rd i s c i pl i n ary issues, bey o n d

the sco pe of the indivi dual org an i s ations. ICSU  builds upon this scienti fic expe r-

tise in a num ber of ways. It initi ates, des i gns and co - o rd i n ates major inte r n ati o-

nal, inte rd i s c i pl i n ary res earch program m es, par ti cu l arly in the areas of globa l

e nvi ro n m e n tal change. It also es ta bl i sh es pol i cy and advi s o ry co m m i ttees to

a d d ress impo r tant matte rs of common co n cern to scienti s t s, such as edu cati o n

and ca pa c i ty building in science, access to data, or science in dev eloping co un-

tr i es. ICSU acts as a focus for the exc h ange of ideas, co m m un i cation of scienti-

fic info r m ation and dev elopment of scienti fic stan d ards and netw o r ks. Beca us e

I C SU is in co n tact with hun d reds of th o us ands of scientists worldwide, it is ofte n

ca l l ed upon to re p resent the world scienti fic co m m un i ty. 
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Preface

The decade fol l owing Rio has seen a we a l th of new

s c i e n ce re l ated to biol og i cal dive rs i ty. New fields have

emerged documenting, in particular, the functional role of

b i ol og i cal dive rs i ty in eco sys tems. Es ta bl i shed fields such

as ta xo n o my or phyl og e ny have revealed num e ro us new

s pe c i es and intr i g uing new meta bolisms in all sys te m s

co n s i d e re d, from re m o te habitats (e.g. bo ttom of th e

ocean), to our doorstep (soil micro-fauna), thanks in part

to the wide use of new molecular techniques.  This decade,

unfortunately, has also witnessed a further acceleration of

human induced decline of species diversity, mainly due to

land and sea degradation.

The scienti fic co m m un i ty has co n tr i b uted primarily to

the env i ro n m e n tal pillar of sus tai n a ble deve l o p m e n t,

when it co m es to biol og i cal dive rs i ty. As we discuss ways

towards a sustainable future at the World Summit on Sus-

tai n a ble Development (WSSD), the scienti fic co m m un i ty

is co m m i tted to address all th ree pillars of sus tai n a bl e

development: Social, Economic and Environmental. Desi-

gning strategies that provide incentives for the sustainable

use of biod ive rs i ty re q ui res the inte gration of natura l

sciences with political science, sociology and economics.

It also requires opening a dialogue and enhancing co-ope-

ration be tween scienti s t s, decision-make rs in the publ i c

and private sectors, and other stakeholders.

This work has be g un. The medical co m m un i ty, eco n o-

mists and lawyers, in particular, have become interested in

biological diversity, as illustrated in this report. These new

approaches must be promoted and developed. Internatio-

nal program m es have been and will be instr um e n tal in

engaging the scienti fic co m m un i ty in inte rd i s c i pl i n ary

projects in an integrated way. The International Biodiver-

sity Observation Year (IBOY) has promoted this approach.

This re port presents some of its achievements as well as

scientific priorities towards a sustainable use of biological

d ive rs i ty, in the co n text of DIVE R S I TAS, and of the newl y

established Earth System Science Partnership (ESSP). This

partnership was established between IGBP (International

G e o s ph e re - B i o s ph e re Programme), IHDP (Inte r n ati o n a l

Human Dimensions of Global Environmental Change Pro-

gramme), WCRP (World Cl i m ate Res e arch Program m e )

and DIVERSITAS. 

The UN Se c re tary - G e n e ral Kofi Annan re ce n tly high-

l i g h ted five priority are as for WS S D, known as th e

“WEHAB” initiative. The “B” in the acronym stands for bio-

d ive rs i ty, which co n s ti tutes one of the five prioriti es.  The

s c i e n ti fic co m m un i ty stands re a dy to address the chal-

l e n g es of a sus tai n a ble use of biod ive rs i ty, and to co n tr i-

b ute, in par ti cu l ar, to the am b i ti o us but achieva bl e

agenda of the Convention on Biological Diversity.

Professor TH OMA S RO S SWA LL

Exe cutive Dire c to r

I C SU

Professor MI CH E L LO R EAU

Ch ai r

Sc i e n ti fic Co m m i ttee 

D IVE R S I TA S
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Introduction: The “sixth extinction”

Biological diversity, as defined by the Convention on Bio-

l og i cal Dive rs i ty (CBD) adopted in Rio, is ‘the var i a b i l i ty

among living org anisms from all sources including... te r res-

trial, marine and other aquatic ecosystems and the ecologi-

cal complexes of which they are part: this includes diversity

within species, between species and of ecosystems’. 

Extinction is the ultimate fate of all living species. The ave-

rage life span of a species, estimated from the fossil record, is

for example, 11 million years for invertebrates and 1 to 2 mil-

lion years for mammals (Barbault, 2001). The natural back-

ground rate of extinction is estimated to be in the magnitude

of 1 to 10 spe c i es per ye ar th rough the geol og i cal pe r i od s

( L ö vei 2001). Ear th has, howeve r, expe r i e n ced during th e

past 500 million years, five periods of mass extinction asso-

ciated with a combination of environmental changes inclu-

ding impacts of extraterrestrial objects, volcanism, lowering

of sea level and anoxia (Levinton 2001). The current rates of

h um an - i n du ced spe c i es exti n c tion are es ti m ated to be at

least 1,000 times greater than these natural rates of extinc-

tion (Primack 2001), and all evidence suggests that a “sixth

mass extinction” event be underway. Recent calculations, for

example, suggest that the life span of a bird species has drop-

ped this ce n tury from 1-10 million ye ars to 10,000 ye ars

(Lövei 2001). The current extinction differs from the five pre-

vious ones in that it is the direct result of human activities.

The post-Rio decade has seen major changes in the way

biodiversity is conceptualised and studied, with the develop-

ment of a more dynamic and integrated approach. We have

moved from a static and descriptive approach of biodiversity,

w i th the des i gn of enclosed par ks as a co n s e rvation goa l

(Stockholm 1972), to the emergence of a strong awareness of

the functional role of biodiversity in maintaining life on Earth,

and of the dependence of our economic and social develop-

ment on biological diversity.  In Johannesburg, the conditions

for a sustainable use of Earth’s resources, taking into conside-

ration the impo r tant role of biol og i cal dive rs i ty in hum an

dominated systems, will be discussed. 

In what follows, (I) we review some of the main scientific

a c h i evements and major on-going inte r n ational scienti fi c

initiatives that have taken place since Rio; (II) articulate gaps

in our knowledge and scienti fic prioriti es for a sus tai n a bl e

use of Earth’s biological diversity; and close with some views

on how scientists can work be tter with pol i cy make rs an d

o ther sta ke h ol d e rs to des i gn science - based strate g i es

towards sustainable development.



The post Rio decade has seen a we a l th of new science

related to biological diversity, characterised by the develop-

ment of new concepts, the use of new methods and the will

to produ ce pol i cy re l evant info r m ation. Inte r n ational pro-

grammes have played a major role in initiating and facilita-

ting these efforts.

New concepts – Scientists have moved from a static to a

dynamic view of biodiversity. Biodiversity was seen as a sum

of spe c i es, or genes, or eco sys tems to be pres e rved fro m

e x ternal hum an des tr u c tion. The principal scienti fic ob j e c-

tive was the establishment of a catalogue of life on Earth, and

the principal social ob j e c tive was co n s e rving the existi n g

( Lo reau 2002). New scienti fic ques tions and enti rely new

research areas have emerged during the last decade on the

causes of biodiversity loss, on its potential consequences for

e co sys tem fun c tioning and ecol og i cal “s e rv i ces”, and on its

human dimensions. 

New meth ods – D evelopment of new meth od s, at th e

micro-scale and at the landscape scale have allowed scien-

tists to broaden the scale of their inves ti g ation and of th e i r

un d e rs tanding. The des i gn and wide use of mol e cu l ar bio-

l ogy te c h n i q u es have led to the discove ry of many new

microorganisms. An entirely new domain of life, the Archaea,

h as been identi fied and added to the two known domai n s,

the Eukaryota and the Bacteria. Microbiologists have disco-

ve re d, for exam ple, novel eukaryo tic lineages occurring in

l arge am o unts in the oce an (e.g. Lo pez - G arcia et al. 2001).

These techniques also have allowed scientists to analyse the

metabolism of these microorganisms and their role in marine

systems (Beja et al. 2000), such as their influence on climate

through their role in the cycle of elements. At the landscape

s cale, new meth ods using sate l l i te imagery have been an d

are being developed. Coral reef health can for example now

be monito red from the ai r, re ducing co s tly and impra c ti ca l

field measurements (Mumby et al. 2001). Projects, such as the

Euro pe an Co m m un i ty pro j e c t, BIOA S S ESS (Biod ive rs i ty

A s s essment Tools), are developing meth ods linking re m o te

i m a g e ry to spe c i es biol og i cal dive rs i ty, with the aim of gai-

ning an ability to develop biodiversity indicators for monito-

ring.

International programmes, by providing an international

framework for particular aspects of biodiversity research and

by pro m o ting scienti fic res e arch and sy n th es es, have co n s i-

derably strengthened research on biodiversity and its link to

policy. Examples described below include the Global Invasive

Spe c i es Programme (GISP), the project on biod ive rs i ty an d

ecosystem functioning of IGBP-G CTE and DIVERSITAS, and

IBOY, the International Biodiversity Observation Year.

Policy relevance – Much of the science that has emerged

over the past ten years is policy relevant, and illustrates how

essential biodiversity is for life on Earth.  We have chosen to

highlight some of these discoveries as they relate to human

health, economy and the functioning of our life-support sys-

tems. It is often argued that biodiversity should, first and fore-

m o s t, be pres e rved for its cu l tural, spiritual and inte l l e c tu a l

va l u es. The an th ro pol ogist Anderson (1996, quoted by

Berkes, 2001) observes that traditional societies which have

succeeded in using their resources in a sustainable way, have

used emotionally powerful cultural symbols inspiring a sense

of sacred respect. These avenues continue to be investigated,

th rough, for exam ple the UN ESCO - MAB programme on

sacred sites and cultural values (Ramakrishnan et al. 1998).

Accelerated trends in biodiversity loss, however, make it clear

th at co n s e rvation must be come a pol i ti cally and eco n o m i-

cally viable concept worldwide. 

1.1 Biological diversity matters to human health

Biological diversity constitutes our major source of phar-

maceutical compounds. Over the course of millions of years,

l iving org anisms have evol ved co m plex chemical co m-
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po unds for a var i e ty of pur po s es including materials fo r

membrane and cell walls, photosynthetic pigments, hormo-

nal sign a l s, defe n s ive co m po un d s, or pro te c tive pigm e n t s

(Cox 2001). These have provided some of today’s most impor-

tant pharmaceutical agents. The World Health Organisation

estimates that 85% of the world’s population depends directly

on plants for medicine, and more than 25% of current pres-

c r i p tion drugs have at least one active co m ponent derive d

from a fl owering pl ant (Cox 2001). Marine org anisms pro-

duce highly toxic compounds, such as the recently discovered

b ryo s tatin, derived from the Ca l i fo r n i an bryozoan B u g u l a

neritina, currently tested in clinical trials for its ability to inhi-

bit melan o m a. These co m po unds are discove red by var i o us

screening methods, which may rely on phylogenetic, ecologi-

cal or eth n obo tan i cal info r m ation. The loss of biol og i ca l

diversity leads to the extinction of species of potential medi-

cal inte res t, th us re ducing our options to cure hum an

diseases.  

Aside from the search for pharmaceutical compounds, the

re l ation be tween biod ive rs i ty and hum an health has pre-

v i o usly re ce ived little atte n tion by scienti s t s, public health

e x pe r t s, or medical doc to rs, and is now co n s i d e red as a

research priority by the scientific community (see section II).

Re cent scienti fic stu d i es, howeve r, indicate th at biod ive rs i ty

can protect human health (Ostfeld and Keesing 2000). In the

case of Lyme disease, for example, high diversity within verte-

brates that serve as hosts for vectors or reservoirs for zoonotic

d i s e as es may dilute the power of disease transmission to

h um ans. Al though many fe atures of th ese diseas es are we l l

k n own to biomedical res e arc h e rs, knowledge of their key

e col og i cal var i a bl es is inco m pl e te and lacking. New

approaches to better understand the spread of diseases, and

help predict the emerg e n ce of new diseas es must ta ke into

a cco unt res e arch on biol og i cal dive rs i ty, the env i ro n m e n t

and the health of animal and human populations, and pro-

m o te an a l ys es of the ecol og i cal and evol uti o n ary mecha-

nisms invol ved in the emerg e n ce and transmission of

d i s e as es. The science of ecol ogy has much to co n tr i b ute to

the epidemiology of infectious diseases.

The Centre for Health and the Global Environment of the

Harvard Me d i cal Sc h ool is cur re n tly co m p i l i n g, under th e

a us p i ces of WHO and UNEP and the leadership of Dr. Er i c

Ch iv i an, wh at is known abo ut the impl i cations for hum an

health from a loss of species and the degradation of ecosys-

tems (“Biod ive rs i ty: its impo r tan ce to hum an health”). The

final product will contribute to the section on human health

of the Millennium Ecosystem Assessment. 

1.2 Biological diversity matters to the economy

B i ol og i cal dive rs i ty, un til re ce n tl y, has been neglected in

economics. Most economists view it as an “amenity”, and sus-

tainable use of natural resources is still widely considered as

a luxury, reserved for developed countries (Dasgupta 2001).

The fast expanding field of biod ive rs i ty eco n o m i cs co n s ti-

tutes one key element towards sus tai n a b i l i ty. It has th us far

sh own, in economic te r m s, th at biol og i cal dive rs i ty co n tr i-

b utes to eco sys tem produ c tiv i ty, prov i d es an insuran ce

a g ainst env i ro n m e n tal var i a b i l i ty and env i ro n m e n tal disas-

ters and delivers a multitude of valuable ecosystem services

(Heal 2000, Dasgupta 2001). It has further revealed that the

loss of biological diversity is neither reflected in market prices,

nor in government pol i c i es and is th us ign o red by res o urce

users. Market and p olicy failures are considered as the main

underlying causes of biodiversity loss (Perrings 1995). Econo-

mists inte res ted in biod ive rs i ty are focusing their efforts on

devising ways to value natural resources and the ecosystem

s e rv i ces th ey provide. Cas es wh e re this approach has be e n

taken, such as the Catskills watershed project briefly descri-

bed be l ow, prove th at co n s e rvation and sus tai n a ble us e

constitute profitable alternatives to non-renewable use. 

• ECONOMICS OF INVASIVE SPECIES

D uring the pe r i od be tween 1982 and 1988, the Sc i e n ti fi c

Co m m i ttee on Problems of the Env i ronment (SCOPE) enga-

ged the scienti fic co m m un i ty in an inte r n ational stu dy to

d ocument the nature of the invas ive spe c i es problem (Moo-

n ey 2000). This led to the publ i cation of a sy n th esis vol ume by

D ra ke et al. (1989) enti tled “Biol og i cal invasions: A globa l

pe rs pe c tive”.  This book identi fied the nature of the probl e m ,

and sh owed th at invas ive spe c i es we re altering eco sys te m

fun c tioning in virtually all eco sys tems. The book did not offe r

any sol utions to man a g e rs dealing with th ese probl e m s, but

l aid the gro un dwork for the fi rst inte r n ational meeting on

i nvas ive alien spe c i es (IAS), org anised in 1996 by the Un i te d

Nations and the Government of No rway. Par ti c i pants co n c l u-
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ded th at IAS had be come one of the most sign i fi cant th re at s

to biod ive rs i ty wo r l dwide, and re commended th at a globa l

s trate gy and mechanism to address the problem be es ta bl i-

shed. The Global Invas ive Spe c i es Programme (GISP) was

es ta bl i shed in 1997, under the aus p i ces of SCOPE, the Wo r l d

Co n s e rvation Union (IUCN), and the Ce n tre for Agr i cu l ture

and Biosciences Inte r n ational (CABI).   This col l a bo ration be t-

ween scienti s t s, env i ro n m e n ta l i s t s, law ye rs, eco n o m i s t s, natu-

ral res o urce man a g e rs, pol i cy make rs and other experts res u l-

ted in a series of global as s es s m e n t s, as well as a globa l

s trate gy (2001), a toolkit of best preve n tion and man a g e m e n t

p ra c ti ces (2001) and an initial pilot data base. GISP is now in

its second ph ase, which pl a ces an emph asis on national an d

regional ca pa c i ty bui l d i n g, edu cation and outreach, and law

and pol i cy. GISP is providing adv i ce to the Se c re tar i at of th e

CBD and to the Co n tra c ting Par ti es with res pect to Arti c l e

8(h) which exhorts the Par ti es to “prevent the introdu c tion of,

co n trol or era d i cate those alien spe c i es which th re aten eco-

sys te m s, habitats or spe c i es”. 

In a sy n th esis vol ume on “The Eco n o m i cs of biol og i ca l

invasions”, by Perrings et al. (2000), produced by GISP, several

authors present data on the costs associated with the impact

of invasive species. These include Turpie and Heydenrych on

the invasion of Fy n bos in So uth Afr i ca by alien pl an t s, an d

Kasulo on the introdu c tion of water hya c i n th into Afr i can

l a kes and rive rs. Nigeria, for exam ple, es ti m ates the eco n o-

mic cost as s oc i ated with water hya c i n th infes tation of th e

Niger River system to be US $50 million per year. The econo-

mic fram ework discussed by Perrings et al. (2000) goes

beyond cost-benefit analyses of invasions impact, and consi-

d e rs the development of decision models for preve n ti o n ,

co n trol and miti g ation given soc i o - e conomic and env i ro n-

m e n tal co n d i tions. The auth o rs highlight some gaps in our

knowledge and advocate the need for a strong collaboration

between economists, ecologists and experts from other disci-

plines so as to base economic and policy decisions on sound

science.

• CONSERVATION CAN BE PROFITABLE

Examples are starting to abound showing that the use of

an ecosystem service can constitute a profitable choice, com-

pared to the construction of a costly man-made alternative.

New York City chose in 1997 to utilize nature’s capacity to fil-

ter its water. The city decided against a $6 billion water filtra-

tion facility (plus running costs of about $300 million a year),

and in favour of a $1.5 billion investment in buying land and

restoring the ecosystems of the Catskill mountain watershed

( D aily and Ellison 2002, Heal 2000). Additional be n e fits of

this choice included the provision of other ecosystem services

such as protection against flooding and mudslides. 

• ECOTOURISM

One of the most strai g h tfo rward exam pl es of eco n o m i c

incentives leading to a protection of the natural environment

and its serv i ces is eco to urism, a par ti cu l ar kind of trave l

which usually consists of visiting a country for its Flora and

Fa un a, and impl i es a lighter impact on the visited re g i o n ,

co m pared to co nve n tional to urism. To urism underpins eco-

nomies in many areas, and ecotourism constitutes a financial

re turn on the pres e rvation of eco sys tems. Over the 1990s,

e co to urism has turned into a th r iving niche of the to ur i s m

i n dus try, the wo r l d ’s larg est profit making enterprise (Dai l y

and Ellison 2002). In 1997, inte r n ational trave l l e rs spe n t,

a cco rding to the World To urism Org an i s ation, US $425 bil-

lion. Eco to urism, acco rding to the Inte r n ational Eco to ur i s m

Soc i e ty, makes up as much as 60 pe rcent of th ese expe n d i-

tures, with an annual growth of 10 to 30 percent, compared

to an average 4 percent increase in overall tourism (Daily and

Ellison 2002). 

Ecotourism is further developed and better documented in

Afr i ca, th an elsewh e re. The So uth Afr i can Co m pany

ConsCorp (Conservation Corporation) has agreed with local

landowners to restore several hundred thousand hectares of

far m l and to their original state and to stock them with an i-

mals (Masood and Garwin 1998; Heal 2000). Land that yiel-

ded $25 to $70 per hectare a year for farming and ranching

now yields $200 to $300. Visitors pay a fee to see (and hunt)

lions and leopards. 

Overall, the prospects of developing market-based incen-

tives to conserve biodiversity and make ecosystems attractive

to tourists seem great, and ecotourism is being developed in

all regions of the world (see di Cas tri and Balaji 2002). The

United Nations have declared the year 2002 as the Interna-

tional Year of Ecotourism.

B I O D I V E R S I T Y, S C I E N C E A N D S U S TA I N A B L E D E V E L O P M E N T10



• LOSS OF POLLINATORS AFFECTS FUNCTIONING
OF AGRICULTURAL SYSTEMS AND ECONOMIC GAIN

Pol l i n ato rs fa ce a large var i e ty of th re ats due to hum an

a c tiv i ti es, including habitat fra gm e n tation, use of pes ti c i d es

and herbicides and the introdu c tion of exo tic pol l i n ato rs an d

pl ants. Seve n ty pe rcent of the 1,300 crops cu l tivated wo r l d-

wide re q ui re animal pol l i n ato rs (Kremen et al. 2002), and th e

g l obal value of pol l i n ation serv i ces has been es ti m ated to be

$117 billion per ye ar (Inouye 2001). Seve ral inte r n ational ini-

ti atives have over the past ye ars focused their efforts on th e

loss of pol l i n ato rs. A project headed by Dr. Farooq Ah m a d,

from the Inte r n ational Ce n tre for Inte grated Mo un tain Deve-

l o p m e n t, Ne pal, in the co n text of the Inte r n ational Biod ive r-

s i ty Observation Ye ar (IBOY, see Box) re ports th at in some of

the regions at the bo rder be tween China and Ne pal, such as

Ma ox i an co un ty, native be es have gone exti n c t, and far m e rs

are now fo rced to pol l i n ate their apple tre es by hand. It ta kes

20 to 25 pe o ple to pe r form the work of two bee col o n i es (pol-

l i n ation of abo ut 100 tre es). The aims of this project are to

co m pl e te knowledge on the indigenous honeybee A p i s

ce ran a s e l e c tion and man a g e m e n t, pro m o te indigenous

h o n eybe es and honey hun ting co m m un i ti es and train be e-

ke e pe rs, far m e rs, and honey - h un ting co m m un i ti es to

un d e rs tand and build ca pa c i ty to maximise the eco n o m i c

and ecol og i cal be n e fits of native honeybe es. A re l ated IBOY

p roject includes the Afr i can Pol l i n ator Initi ative (API) dire c-

ted by Dr. Connal Eardl ey (Agr i cu l tural Res e arch Co un c i l ,

So uth Afr i ca). API is a network of 15 Afr i can co un tr i es th at

m o n i tor pol l i n ator decline, its ca us es and its eco n o m i c

co n s e q u e n ces, and pro m o te the co n s e rvation and sus tai-

n a ble use of pol l i n ator dive rs i ty in agr i cu l ture and re l ate d

e co sys te m s .

1.3 Biological diversity matters to the functioning 
of our life support systems

The po te n tial impact of biod ive rs i ty loss on the fun c ti o-

ning of ecosystems has emerged in the last decade as a cen-

tral issue in ecological and environmental sciences (Loreau et

al. 2001). Eco sys tems determine the biog e oc h e m i cal pro-

cesses that regulate the Earth system. Consequently, the loss

of species in an ecosystem might modify its functioning, and

thus affect our life support systems. 

I n te r n ational col l a bo ration on this issue was initi ated by

SCOPE (Sc i e n ti fic Co m m i ttee on Problems of the Env i ro n-

ment), which co-ordinated between 1991 and 1994 a series

of six scientific syntheses summarising the state of our know-

ledge and articulating scientific priorities for various ecosys-

tems (Sc h u l ze and Moo n ey 1993, Davis and Richard s o n

1995, Chapin and Körner 1995, Vitousek et al. 1995, Mooney

et al. 1996, Solbrig et al. 1996; see also Baskin 1997). This

work co n tr i b uted to the Global Biod ive rs i ty Asses s m e n t

(1995). It also helped design the agenda for future internatio-
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IBOY

The DIVE R S I TA S - I n te r n ational Biod ive rs i ty Observation Ye ar

( I BOY) 2001-2002 is a window in time in which scientists and edu-

cato rs across the world are joining fo rces to incre ase the co m m un i-

cation of impo r tant science - based info r m ation abo ut biod ive rs i ty

to a broader audience. IBOY focus es global atte n tion on the Ear th ’s

b i od ive rs i ty, its co n tr i b utions to eco sys tems and soc i e ty, and th e

voya g es of discove ry th at are revealing its tre as ures th ro u g h

s c i e n ce, expl o ration, ar t, and edu cation. Tod ay, one hun d red an d

nine projects with activ i ti es in more th an one hun d red and fo r ty

co un tr i es are par ti c i pating in IBOY. Ne arly half the projects are led

by developing co un tr i es. Each project addres s es one or more of

th ese impo r tant ques ti o n s :

(1) Wh at biod ive rs i ty do we have and wh e re is it? Exam pl es include

b i od ive rs i ty in deep-sea chemosy n th e tic co m m un i ti es, the expl o ra-

tion and co n s e rvation of anchialine fa un a, an inve n to ry of cate r-

p i l l ars in Co s ta Rica, or the Global Li tter Inve r te b rate Deco m po s i-

tion Ex periment (GLI D E ) .

(2) How is biod ive rs i ty chan g i n g? Exam ple: the Co m m i ttee on

Re ce n tly Ex tinct Org anisms (CREO )

(3) Wh at goods and serv i ces does biod ive rs i ty prov i d e? Exam pl e :

co n s e rving and incre asing the use of neglected and un d e r - uti l i s e d

c rop spe c i es .

(4) How can we co n s e rve biod ive rs i ty? Exam ple: DNA ban ks fo r

e n d an g e red spe c i es .

The IBOY Se c re tar i at draws the projects tog e ther in a ca pa c i ty -

b uilding and outreach cam pai gn. Activ i ti es of the IBOY Se c re tar i at

include: org anising meetings and wo r kshops for IBOY scientists to

sh are scienti fic info r m ation and re ce ive media co m m un i cati o n

training; org anising national and inte r n ational sy m posia for IBOY

s c i e n tists to co m m un i cate their findings to other scienti s t s, pol i cy-

m a ke rs and media; helping IBOY scientists pro m o te scienti fic info r-

m ation on biod ive rs i ty th rough publ i cati o n s, the internet outre a c h

a c tiv i ti es and media re l ati o n s



nal collaboration in this field and led, in particular, to several

on-going international projects such as: “Biodiversity, Global

Change and Ecosystem Functioning”, initiated by the Global

Ch ange and Te r res trial Eco sys tems (GCTE) project of th e

International Geosphere-Biosphere Programme (IGBP), and

DIVERSITAS; or the Global Mountain Biodiversity Assessment

(GMBA). 

The GCT E - D IVE R S I TAS project just produ ced a sy n th es i s

of the knowledge gained over the past few years (Loreau et

al. 2002). Ex periments in which spe c i es dive rs i ty was man i-

pulated, together with theoretical models, show that ecosys-

tems poo rer in pl ant spe c i es are less produ c tive (lower pri-

m ary produ c tiv i ty), and displ ay a lower nutrient re te n ti o n

(Tilman et al. 1996, 1997; Hooper and Vitousek 1997; Hector

et al. 1999). Experimental evidence also suggests that these

impoverished systems might have a lower capacity to adapt

to perturbations (McGrady-Steed et al. 1997), and in particu-

lar to rising atmospheric carbon dioxide concentrations and

nitrogen deposition levels (Reich et al. 2001). 

The Global Mountain Biodiversity Assessment (GMBA) of

DIVERSITAS, established in 1999, is looking, in particular, at

the role of species diversity in preventing and controlling soil

erosion, and at its implications for sustainable agriculture in

montane/alpine areas (Körner and Spehn 2002). 

Overall, this international collaboration has showed that

biodiversity loss can have a profound impact on the functio-

ning of the Earth system and the maintenance of our life-sup-

port system. Important gaps in our knowledge remain on this

issue (see section II).
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In September 2001, an international group of forty scien-

tists met in Paris, under the auspices of DIVERSITAS, an inter-

national programme dedicated to biodiversity established by

ICSU, IUBS, IUMS, SCOPE and UNESCO (see annex for defi-

nition of acronyms). Their discussion, based on a wide consul-

tation of the scienti fic co m m un i ty, concluded th at a new

am b i ti o us effort was needed for biod ive rs i ty science at th e

i n te r n ational level to meet the challenges of sus tai n a b i l i ty.

T h ey identi fied a new mission for DIVE R S I TAS, and a new

s c i e n ce pl an ar ti cu l ated aro und th ree prioriti es. This was

adopted in April 2002 by the Scientific Committee of DIVER-

SITAS, and is described in the next sections.

The overall missions of the new DIVERSITAS programme

are:

• promote an integrative biodiversity science, linking biolo-

gical, ecological and social disciplines in an effort to pro-

duce socially relevant new knowledge;

• provide the scientific bases for the conservation and sus-

tainable use of biodiversity.

The will to build the proper scientific basis for the sustai-

nable use of the world’s biological resources, and the decision

to engage social scientists, economists, lawyers in a formerly

b i ol og i ca l/e col og i cal programme co n s ti tute par ti cu l ar l y

i m po r tant as pects of this mission. DIVE R S I TAS will achieve

th ese goals by sy n th esising existing scienti fic knowl e d g e ,

i d e n ti fying gaps and emerging issues of global impo r tan ce ,

p ro m o ting new res e arch initi atives, building bridges acro s s

countries and disciplines, investigating policy implications of

b i od ive rs i ty science, and co m m un i cating th ese to pol i cy

makers and international conventions.  

In order to be successful, DIVERSITAS has established part-

n e rships with a num ber of the program m es menti o n e d

be l ow (see Box on the Ear th Sys tem Sc i e n ce Par tn e rsh i p,

ESSP), and will seek additional ones. Above all, DIVERSITAS,

and more widely, scientists invol ved world wide in res e arc h

related to the many facets of biodiversity science, will need a

stronger support of the policy community, and in particular,

help with engaging developing co un tr i es scientists (see

concluding remarks).

The “Earth System Science Partnership”

The ES S P, was es ta bl i shed in 2001, be tween the fo ur globa l

c h ange program m es of the ICSU family: 

•  WCRP (the World Cl i m ate Res e arch Programme), 

•  IGBP (the Inte r n ational Geosph e re - B i o s ph e re Programme), 

• IHDP (Inte r n ational Hum an Dimensions Programme on Global 

Env i ro n m e n tal Ch ange) and 

•  DIVE R S I TA S

The ESSP has launched two globa l - s cale col l a bo rative joint pro-

j e c t s, one on food secur i ty, called Global Env i ro n m e n tal Ch an g e

and Food Sys tems (GECa FS; see Num ber 7 in this ICSU Se r i es on

Sc i e n ce for Sus tai n a ble Development), and one on the car bo n

cycle, called the Global Car bon Project (GCP), and is deve l o p i n g

a th i rd one on water res o urces and global change. 

2.1 Priority 1 “Discovering biodiversity and
predicting its changes”

Co re Project 1 of DIVE R S I TAS: Discovering biod ive rs i ty

and predicting its changes

Focus 1.1 Assessing current biodiversity

Focus 1.2 Monitoring biodiversity changes

Focus 1.3 Understanding and predicting biodiversity 

changes

To understand and predict the consequences of changes

in biodiversity for natural ecosystems and human societies, it

is first necessary to know how much biodiversity there is on
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Earth, how it is changing and why. This first Core Project of

DIVERSITAS will contribute to assessing current biodiversity ,

d evelop the scienti fic bas es for monitoring biod ive rs i ty

c h an g es, and provide criti cal knowledge on the proces s es

th at determine th ese chan g es, with a view to pre d i c ti n g

future changes.

(Focus 1.1) A large number of national and international

i n i ti atives, es ta bl i shed fol l owing Rio, focus on the inve n to ry

and classification of biodiversity, such as GBIF (Global Biodi-

versity Information Facility), GTI (Global Taxonomy Initiative

of the CBD), ETI (Expert Centre of Taxonomic Identifications),

Species 2000, Tree of Life (ToL), Census of Marine Life (CoML)

and the Al l - Spe c i es inve n to ry project.  Some of th ese pro-

grammes focus on the discovery of species and clades, and

others on databasing museum specimens, taxonomic names,

or phylogenetic knowledge.  Most of these programmes are

in their infancy, and are not yet well co-ordinated. DIVERSI-

TAS, th rough Focus 1.1, will fo s ter sus tained and effe c tive

co m m un i cation among th ese efforts. Through wo r ksh o p s

and research activities, it will provide a critical forum for the

exchange of information and will facilitate the development

of new tools to allow synthesis across existing programmes.

D es p i te the growing inte rest in biod ive rs i ty during the las t

decades, our knowledge of the true diversity of life that inha-

bits our pl anet is still ve ry limited and fra gm e n tary. Wh i l e

large animals and plants are reasonably well known, only a

small f raction of the existing small-sized organisms, such as

bacteria, protists, microarthropods and insects, has been dis-

covered and described by science. Many of these organisms

probably fulfil important functions in biogeochemical cycles,

from local to global scales. Special benefits will derive from

the systematic analysis of key functional groups. For example,

linking knowledge of the functional traits of microorganisms

d i s cove red in soils and marine habitats with knowledge of

phyl og e n e tic re l ati o n ships should make it po s s i ble to be tte r

assess their role in biogeochemical cycles

More specifically, Focus 1.1 will stimulate development in

areas that require special attention, such as: 

• integration of new methods, such as genomic approaches,

i n to the stu dy of biod ive rs i ty at spe c i es, po p u l ation, an d

ecosystem levels;

• linking of species-level taxonomic information to phyloge-

netic hypotheses and to data on functional ecology;

• synthesis of collection-based information technology with

geographic mapping efforts, to better describe the spatial

d i s tr i b ution of biod ive rs i ty, and to un d e rs tand how it is

organised in areas of endemism, communities, and habi-

tats;

• expansion of the informa tion attached to microbial data,

notably by developing integrated databases linking mole-

cular sequences and environmental data.

(Focus 1.2) Even in those taxonomic groups and locations

wh e re dive rs i ty has been des c r i be d, dive rs i ty is chan g i n g

rapidly following increasing human activities, so that there is

an important need to monitor and assess these changes. The

objective of this focus 1.2 is to develop the scientific basis for

m o n i toring biod ive rs i ty, as well as the tools for monito r i n g

and the use of these tools. This focus will:

• foster the development of new methodologies and proto-

cols (including indicato rs) for monitoring biod ive rs i ty

changes;

• p ro m o te regional and global netwo r ks of biod ive rs i ty

observatories that rely on a commonly agreed methodo-

logy;

• i n te grate modern te c h n i q u es into monitoring meth od s

(e.g., genomics, remote sensing);

• p ro m o te and fa c i l i tate the use of monitoring data in th e

construction of models of biodiversity change, as develo-

ped in Focus 1.3.

( Focus 1.3) A pre d i c tive biod ive rs i ty science re q ui res an

understanding of the factors that cause biodiversity changes.

Changes in the nature and intensity of human activities are

known to lie behind the accelerated loss of biodiversity both

locally and globally. These changes reflect demographic, cul-

tural, political and economic factors. They have reduced and

res tr u c tured most habitat s, changed the distr i b ution an d

abundance of species to support economic production, alte-

red biogeochemical cycles and the chemical composition of

s o i l s, water and atm o s ph e re. We need to un d e rs tand th es e

changes and the way they interact with the complex ecologi-

cal and evolutionary processes.

Accordingly, this focus will:

• foster research into the anthropogenic drivers of change in

biodiversity in terrestrial and aquatic systems;

• d evelop th e o re ti cal, expe r i m e n tal and empirical know-
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ledge of the ecol og i cal and evol uti o n ary proces s es th at

have shaped biological diversity in the past and determine

it today;

• develop an understanding of the impact of changes in the

pattern and intensity of human resource use on ecological

s tr u c ture and proces s es, and the impl i cations of this fo r

biodiversity at multiple spatial and temporal scales;

• co n tr i b ute to the ca pa c i ty to predict future biod ive rs i ty

changes, in order to support conservation and the sustai-

n a ble use of biod ive rs i ty at appro p r i ate spatial and te m-

poral scales.

2.2 Priority 2 Assessing impacts of biodiversity
changes 

This Co re Project 2 will as s ess how biod ive rs i ty chan g es

affect eco sys tem fun c tioning and th e re by the provision of

ecological goods and services of relevance to human socie-

ti es. A par ti cu l ar emph as i s, within the co n text of ecol og i ca l

services, will be placed on impacts of biodiversity changes on

human health.

Core Project 2 of DIVERSITAS Assessing impacts of biodi-

versity changes

Focus 2.1 Impact of biodiversity changes on ecosystem 

functioning and ecosystem services

Focus 2.2 Impacts of biodiversity changes on human 

health

( Focus 2.1) O ur cur rent knowledge and th e o re ti cal fra-

mework concerning the impacts of biodiversity loss on eco-

system functioning is based mainly on experiments on plant

communities in temperate grasslands (see section I). To reach

gre ater genera l i ty and pre d i c tive ability, it is now vital to

e x tend this knowledge to other org anisms (an i m a l s, micro -

o rg anisms), other tro phic levels (herbivo res, pre d ato rs,

d e co m po s e rs) and other eco sys tems (fo res t, tro p i cal, fresh-

water and marine eco sys tems), in which env i ro n m e n ta l

constraints and ecological processes may be vastly different

from those explored so far. IGBP-GCTE, Linkecol of ESF and

DIVERSITAS initiated this process by holding in 2002 an inter-

n ational wo r kshop on biod ive rs i ty and eco sys tem fun c ti o-

ning in aquatic systems (Ascona, Switzerland, April 2002).
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Emphasis in terrestrial science should also be progressively

sh i fted from the small scale typ i cally co n s i d e red in re ce n t

experiments to larger spatial and temporal scales, at which

m anagement decisions and hum an - i n du ced biod ive rs i ty

c h an g es ta ke pl a ce. In co n tras t, in marine biod ive rs i ty

science, with the exception of the intertidal areas, there is still

a co n s i d e ra ble lack of knowledge abo ut small-scale pro-

ces s es and expe r i m e n tal ve r i fi cation, wh e re as the larg e

scales have been better studied on the whole.

As mentioned in Focus 1.3, land-use changes are currently

the most important driver of biodiversity changes on land, a

trend likely to be re i n fo rced in the future by the incre as i n g

pressure exerted on land use due to demographic and econo-

mic chan g es in hum an soc i e ti es. There fo re, the knowl e d g e

developed in focus 1.3 on the impacts of land-use changes on

biodiversity should be used to assess the impacts of realistic

scenarios of biodiversity loss induced by land-use changes on

e co sys tem proces s es at lan d s ca pe sca l es. An an a l og o us

approach is needed to assess the impact on aquatic biodiver-

s i ty of fi sh e r i es and – in coas tal and freshwater are as – of

aquaculture and of changes in water use.

Lastly, it is important to go beyond a basic science assess-

ment of the effects of biod ive rs i ty chan g es on eco sys te m

fun c ti o n i n g, and include impacts on eco sys tem goods an d

services of societal relevance, which few studies have done so

far. The development of res e arch in the area of eco sys te m

goods and services will add a missing socio-economic pers-

pective to current research into the relationship between bio-

diversity and ecosystem functioning.

Thus, the priorities for this focus will be:

• to extend current knowledge on plant-based processes in

te m pe rate gras sl ands to other org an i s m s, other tro ph i c

levels and other ecosystems;

• to assess impacts of biodiversity changes at larger tempo-

ral and spatial sca l es in inte ra c tion with other env i ro n-

m e n tal chan g es, in par ti cu l ar land- and wate r - us e

changes;

• to identi fy the impacts on the provision of eco sys te m

goods and services of relevance to human societies.

(Focus 2.2) Core Project 2 will further develop a particular

focus on the impacts of biod ive rs i ty chan g es on hum an
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health. The invasion of pests and pathogens is generally the

i n tended or un i n tended co n s e q u e n ce of hum an decisions

i nvolving the use of exo tic spe c i es in produ c tion an d

consumption, the conversion and fragmentation of habitat,

or the movement of goods and people. These are affected by

the re g u l ato ry and mar ket str u c tures governing pe o pl e

c h o i ces. Ep i d e m i ol og i cal pre d i c tions and co n trol pol i c i es

both require understanding of the incentive effects of existing

institutional, regulatory and market conditions. The ultimate

g oal of this focus is to co n tr i b ute to developing a broa d e r,

predictive science of infectious diseases. 

Priorities for this focus are:

• to develop an un d e rs tanding of the co n n e c tion be twe e n

path ogen pathways and changing patterns of tra d e ,

transport and travel;

• to promote improved predictive models of the invasion of

pests and pathogens;

• to fo s ter res e arch into the impact of land use change on

vulnerability to invasive pests and pathogens;

• to foster research into changes in biodiversity and biologi-

cal inte ra c tions th at affect the epidemiol ogy of hum an

diseases.

2.3 Priority 3 Developing the science of conservation
and sustainable use of biodiversity 

Core Project 3 of DIVERSITAS

Focus 3.1. Evaluation of the effectiveness of conservation 

measures and incentives for achieving the 

co n s e rvation and sus tai n a ble use of biod ive rs i ty.

Focus 3.2. Establishing scientific approaches for 

optimising multiple uses of biodiversity, 

considering possible trade-offs between 

economic and environmental goals, and the 

un ce r tai n ty as s oc i ated with novel deve l o p m e n t s

The judicious use of biod ive rs i ty is es s e n tial bo th for th e

m ai n te n an ce of our life - s u p port sys tem and for the sus tai-

nable development of our world’s resources. The primary dri-

ver of changes in biodiversity is human activity. Effective solu-

tions for the sus tai n a ble management of biod ive rs i ty

therefore lay in understanding how individuals and societies

value th at biod ive rs i ty, es pecially those who own and us e

l iving res o urces and the biog e oc h e m i cal sys tems on wh i c h

they depend. Many of the present international conventions

and dire c tives, national pol i c i es and local re g u l ato ry tool s

h ave not res u l ted in the sus tai n a ble management of biod i-

ve rs i ty be ca use th ey do not re cognise and deal with th e

underlying motivations of individuals and governments (see,

e.g., the global failure of marine fisheries policies). Addressing

the ca us es and co n s e q u e n ces of biod ive rs i ty loss re q ui res

good basic and applied science, together with their integra-

tion with the social sciences.

T h e re has been co n s i d e ra ble progress in un d e rs tan d i n g

the more prox i m ate mechanisms generating biod ive rs i ty

c h an g es, such as lan d - use chan g es, habitat fra gm e n tati o n ,

pollution, and invasive species, as well as the effects of such

changes on ecosystem processes, goods and services. Incor-

porating such information into strategies that provide incen-

tives for the sustainable use of biodiversity requires the inte-

gration of the natural sciences with pol i ti cal science ,

sociology and economics. Establishing such an interdiscipli-

nary community of like-minded researchers represents one of

the primary goals of DIVERSITAS under Core Project 3. The

task will be challenging and will most likely require the esta-

bl i shment of new meth od ol og i es to occu py the va can t

ground between the traditional sciences. This core project is

seeking advice from and collaboration with the International

Hum an Dimension Project for global change res e arc h

(IHDP), in the co n text of the Ear th Sys tem Sc i e n ce Par tn e r-

ship (ESSP).

The following foci have been selected as priorities under

Core Project 3:

( Focus 3.1) This focus has two ob j e c tives. The fi rst is

concerned with the scientific evaluation of the effectiveness

of existing conservation measures. The second identifies the

socio-economic causes of the failure or success of conserva-

tion measures.

(Focus 3.2) Societies make choices regarding land mana-

gement, such as the conversion of a natural system to a pro-

duction system, or the incremental changes in a production

regime, which have impacts on biod ive rs i ty and eco sys te m

services. These impacts are often not taken into account, and
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the trade-offs between the production of market commodi-

ti es and eco sys tem serv i ces are not as s essed. This may be

be ca use the scienti fic info r m ation on which to as s ess alte r-

n atives is lacking. It may also be be ca use decision-make rs

lack ince n tives to ta ke the effects of biod ive rs i ty loss into

account. 

This focus will develop the science re q ui red to opti m i s e

m u l ti ple us es of biod ive rs i ty, including the produ c tion of

goods for the market, the provision of ecological goods and

services, and the recreational/cultural value of scenic areas

and native species. Modelling the sustainable use of biodiver-

sity in this way could facilitate adaptive management plans

that respond to changing economic and ecological factors.  

The focus has two objectives. One is to identify the econo-

mic co n s e q u e n ces of biod ive rs i ty change in par ti cu l ar sys-

tems or lan d s ca pes, to eva l u ate the tra d e - offs invol ved in

alternative strategies, and to identify the scope for biodiver-

sity enhancement. A second is to develop the scientific basis

of precautionary decision-making, and to apply this in speci-

fic cases.
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• D IVE R S I TAS is co m m i tted to co n tr i b uting to the impl e-

m e n tation of the Co nve n tion on Biol og i cal Dive rs i ty

(CBD) and to sustainable development in general by pro-

viding the proper science basis for the sustainable use of

the world’s biological resources. It will do so by engaging

natural and social scientists in collaborative undertakings,

as described in this document. 

• National co m m i tte es will be es ta bl i shed in order to pro-

m o te discussions of the programme prioriti es be twe e n

s c i e n ti s t s, man a g e rs of res e arch program m es, pol i cy

m a ke rs, and other sta ke h ol d e rs, and in order to adapt

these priorities to local and regional concerns.

In order for this new knowledge to result into acti o n s, a

new contract between the Science and Technology commu-

nity (S&T) and Society is necessary, and called for by the S&T

co m m un i ty in the dialogue pa per pre pared for Pre p Co m

IV(Bali, May 2002). The scienti fic co m m un i ty active in

research on biological diversity is thus calling upon the stake-

holders involved in WSSD, to consider, in particular, the follo-

wing prerequisites for success:

• Ex i s ting gove r n an ce sys tems will need to be tran s formed to

e n s ure be tter scienti fic input. One crucial notion to co nvey in

th at co n text is th at the sus tai n a ble use of biol og i cal dive rs i ty

d oes not co n s ti tute a luxury but co n tr i b utes to pove r ty alle-

v i ation (Das g u p ta 2001). A formal link be tween the Co m-

mission on Sus tai n a ble Development (CSD) and the org an i-

sing par tn e rs of the Dialogue Se gment for the S&T

co m m un i ty (ICSU and WFEO) is pro posed as a way to ensure

a be tter inte ra c tion be tween science and gove r n an ce .

• Education and capacity building in science will need to be

considerably strengthened by governments. The S&T com-

munity has been active in involving scientists from develo-

ping countries in international programmes (e.g. the glo-

bal change Sys tem for Analysis Res e arch and Trai n i n g,

START). The level of engagement, however, remains unsa-

tisfactory. If science, and in particular biodiversity science,

is to improve its co n tr i b ution to pove r ty allev i ation, it is

n e ces s ary, as stated by T.O. Odh i am bo, President of th e

African Academy of Sciences, at the World Conference on

Sc i e n ce in 1999, th at the ques tions th at the poor are

asking be fo r m u l ated by the poo r, and in terms th at

science can answer.

• Cur rent levels of funding in S&T for sus tai n a ble deve l o p-

ment are too low in bo th rich and deve l o ped co un tr i es .

As stated in the document pre pared by the S&T co m m u-

n i ty for Pre p Com IV (cited above), “larger inves tments in

S&T should be seen primarily as incre ased inves tments in

a co un try ’s soc i o - e conomic development and in pres e r-

ving natural life - s u p port sys tems for the present an d

future generati o n s, rather th an simply as res e arch expe n-

d i tures” .

Exc i ting new developments are happening in the many

fields of biod ive rs i ty res e arch, an area fun d am e n tal to

h um an well being. Inte r n ational program m es are in pl a ce ,

that will build on this new progress, and contribute to bring it

to the fore-font of policy discussions. It is our hope that these

programmes will lead to more science-based policy decisions

towards sustainable development.

The way forward
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