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Chapter 1. EXECUTIVE SUMMARY 

Expectadons of bioprospecting 

Bioprospecting emails the search for econornically valuable 
genetic and biochemical resources frorn narure, Useful traits 
such as pest resistance and improved crop yields found in the 
genes of wild species can be introduced into other species, 
through breeding programmes or genetic engineering. 
Certain chemical cornpounds discovered by the systematic 
exploration of planes, animais and rnícroorganisms, act on 
biologícal systems such as human cells, and can be developed 
into products drawn straight from nature or rnan-made after 
nature' s inspiration, Exarnples are medicines. insectlcides, 
enzymes for the food industry, and rnicroorganísms to process 
industrial wastes. These and many other applícatíons are the 
fruits of bioprospectíng, but the tenn is most comrnonly 
associated with the hunt for novel molecules of medical 
potentíal, and it is on this category of bioprospecting that the 
report wil1 focus. 

Bíoprospectíng holds out the possibility of new medicines, 
income for developing countríes and an incentive to conserve 
biodiversity, but it is surrounded by controversy. At one 
extreme, bioprospecting is regarded as a form of 'biopiracy": 
the perpetuation of the colonial habit of plundering other 
countries' bíological resources without fair and equitable 
compensation, resulting ín environmental, economic and 
social detriment, At the other, it is seen as the means to a 
new 'green petroleurn ', capable of bringing wealth to the 
gene-rich, but financially poor countries of the South. ln 
reality, bioprospecting is likely to be neither catastrophe nor 
panacea. With careful management, the major risks can be 
avoided, and many useful results achieved. 

Opportunities 
Expectations of bioprospecting 

Threats 

New medicines for the global rnarket & inexpensive, 
appropríate medicines for local communíties 

Incentive to conserve biodiversity; motívation for those 
conserving and using bíodíversity sustainably by 
rewarding physical and íntellectual contributions 

• Additional source of income for developing countries 
and an importam lever for capacity building and 
technology transf er · 
One route to the development of sustainable, value 
added industries for developing countríes 
Prometes technological innovation 

Offers a mechanism to ensure fair and equitable sharing 
of the results of using biodiversity 

Undervalues and takes advantage of indigenous medical 
expertise: uses national resources for remedies avaílable 
only elsewhere 
Incentive to destroy or interfere with biodiversity, and 
commoditize nature: disenfranchises those not involved in 
bíoprospecting agreernents, appropriating their knowledge 
to others 
Distracts frorn, and reduces funding available for, more 
effectíve methods of securing conservation and other 
objectives 
Allows for the exploitation of developing countries by 
Northern índustry, whích monopolizes the adding of value 
Díscrimínates against some classes of innovator, and 
removes useful innovations from the public domain 
Politicizes access to genetic resources, impeding access 
for purely scientific, non-commercial ends 

The United Nations Convention on Biological Diversity ('the 
Convention') places the authority and responsibility for 
taking 'appropriate measures' airned at securing fair and 
equitable bioprospecting activities onto governments, 
particularly of countries providing genetíc resources, and the 
parties negotiating individual agreements. At the sarne time, 
it acknowledges the role of many other 'stakeholders' - non 
govemmental organizations, academic and research 
institutes, índigenous peoples, local communitics. business 
and donors - and encourages their participation in the 
conservation and sustainable use of biodiversity. 

In the past, bioprospecting has been associated with 
serendípíty'. Today, while luck will inevitably continue to 
play some part in the discovery of new medicines, the 
contribution that bioprospecting will make to environrnental 
protection and sustainable social and economic development 
- whether the fears or hopes above are realised • will depend 

Iargely on the awareness and actions of these srakeholders. 
This report urges them to take a strategic approach to 
bioprospecting: to identify realistic objectives, and put in 
place the policies, agreernents and mechanisms to secure 
thern. 

Roughly 150 drugs derived from higher plants are currently 
on the rnarker, and these are obtained from less than 100 
species, while some quarter of a million species of higher 
plants are thought to exísr'. There is understandable 
optimism that new, useful medicines may be developed from 
chemicals yet to be found in animais, rnícroorganisms and the 
vast rnajority of plant species that have not been exarnined, 
some two thirds of which are tropical species. This 
optimisrn is ternpered by the knowledge that an unknown but 
alarming number of species are becoming extincr, and by the 
lirnited, but realistic expectations of bioprospecting. 
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lt is unrealistic to view bioprospecting as a major incentive 
for the conservation of biodiversity, ora guaranteed rneans of 
generating, particularly in the short term, nationally 
significant leveis of revenue. Research and developmenc for 
naturally-deríved medicines is a risky, costly and time 
consuming business. The total global budget available for 
sourcing natural products for phannaceuticals, is estimated as 
a modest $125 míllion per annum", and the chances of 
generating significant revenue from royalty agreements 
governing the use of biological resources supplied in this way 
are slim. Perhaps l in 10,000 samples5 is likely to result in a 
marketable drug producing sales on whích royalties between 
0.5% and, in exceptional cases, 20% will be generated. 
Furthermore, it generally takes some ten years, and an 
investment of $300 million to bring a drug to market. 

Alternative methods of drug development pose a challenge to 
the future of bioprospecting, as does the política! uncertainty 
surroundíng access to genetic resources and the fact that great 
genetic diversity is already freely availaole to prospectors in 
ex situ collections around lhe world, without the need for 
benefit-sharing as required for access subject to the 
Convention. 

Many developing countries currently have Iimited capacities 
to supply raw materiais or value-added products that meet 
standards of quality control and the strict regulatory 
requirements for prescnpnon and non-prescnpuon 
medicines, and even for food the supplements relevant to 
herbal remedies. 

However, bioprospecting can make a valuable contribution to 
sustainabie development. Biological resources remain an 
important source of novel compounds for drug design, and of 
genes and cells for other approaches such as recombinant 
DNA technology and tissue culture. It is reasonable to 
assume that they wíll continue to be of value in the future, 
Bioprospecting is best seen as an opportunity to improve 
national capacities to add value to natural resources, and to 
build the skills, infrastructure and technology to develop 
business activities in sectors such as biotechnology and 
inforrnation technology, both of which can be 
environrnentally benígn and play an increasingly important 
part in the global economy. Bioprospecting can improve the 
health of local communities and contribute to the 
devetopment of new products for the global markets. While it 
may not make a large contribution to gross national product, 
ar a local levei, the modest revenues generated by 
bioprospecting can bring about signifícant envíronmental, 
social and economic results. With these objectives in mind, 
stakeholders should focus on the opportunities presented to 
shape benefit-sharing agreernents to meet national 
sustainable development goals, and enter into collaborative 
research and development agreements, to secure technology 
transfer and capacity building as elements of benefit-sharing. 

The roles of stakeholders 

To this end, govemments can create national biodiversíty 
strategies, including strategies for the sustainable use of 
biodiversity, and ensure that such strategies infonn the 
national economic planning process and that policies on 
biodiversity are well integrated with other relevant areas of 

policy, including tenure of land and genetic resources, 
science and technology, education, health. trade and mdustry, 
Severa! countries are developing national biodiversity 
strategies, pursuant to the requirement in Article 6 of the 
Convention. By addressing issues such as intellectual 
property protection and foreign ownership, govemments can 
attract partners to build national capacities to add value to 
genetic resources, through policies encouraging foreign direct 
investment and joint ventures. Governments can invite and 
facilitate participation by stakeholders in the forrnulation of 
the national strategy, and in specific bioprospectíng projects. 
Each country should consider designating a national focal 
point for planning and administration of biodiversity issues, 
to coordinate this spectrum of activities. and to facilitate 
partnership with foreign and national stakeholders. 

Since the fate of biodiversity depends upon its treatment at 
the local levei, it is vital to rnotivate all elements of society to 
become involved in its conservation and sustainable use. 
Non-govemmental organízations can play a multitude of 
roles in this respect, amongst which are contributing to 
bioprospecting agreernents, managing resources and 
informatíon, particípating in negonanons and the 
development of policy, conducting scientific research, and 
helping to educate and build the capacity of other 
stakeholders. 

Companies can adopt, and make public, best practice policies 
for collecting and acquiring genetic resources and sharing 
benefits with suppliers, and can integrate the principies 
encapsulated in these policies into material transfer and 
bioprospecting agreements. They can endeavour to help 
suppliers add value to their resources and to meet national 
needs, and to ensure that mechanisms are in place to secure 
the retum of appropriate benefits to the relevant stakeholders. 

A strategic approach to bioprospecting 

Toe report concludes that, to become involved in and derive 
the maximum benefit from bioprospecting, countries need a 
good understanding of the legal, policy and economic context 
for bioprospecting activities. It is only possible to evaluate 
the levei of financial and other investment justified by the 
\ikely results frorn bioprospecting activities in the context of 
the goals and capacíties of each individual country, and its 
aptitude for other kinds of sustainable use of genetic 
resources, To assess the potentíal of a country to benefit from 
bioprospecting, planners must be familiar with the rnarket 
opportunities, investrnent needed, business risks, criteria for 
competitiveness and quality of service required. Lack of such 
understanding . has frequently prevented agreement in the 
past. They should explore the many options that 
bioprospecting offers: the different products and services 
required, and the range of benefits that can be shared, and 
take advantage of this flexibility to tailor policies and 
individual agreements to meet their specific needs. 
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ln collaboration with representatives from the different 
stakeholder cornmurutres, governments should review 
national objectives for the sustainable use of biodíverslty, 
develop a focussed strategy for how to benefit from 

bioprospecting. and put into place policies and rnechanisrns 
to ensure that future bioprospecting activities match these 
needs, Such a strategy could contain rhe following elernents: 

Elements of a strategy for the sustainable use of biodiversity 

• Assessment: assessment of the opportuníties, needs, resources and capacities of the country for the sustaínable use of irs 
genetic resources. 

National polícíes and legislation: legislatíon and policies to require a fair share of any benefits arising from the use of 
genetic resources to be returned to those providing them as a condition for access to these resources and knowledge 
conceming thern, and requírements to dedicate some of rhese benefits to conservatíon measures, 

Capacity building: Jegíslation, policies and incentives to increase national capacities to add value to genetíc resources, 
thus generating greater income and other social and development benefits from environmentally sustainable activities, and 
encouraging the protection of biodiversity. 

Benefit sharíng mechanisrns and equitable bioprospecting partnershíps: identifícation of institutional links and 
channels through which the benefits sought by the country could be shared with stakeholders, and mechanisms for 
negotiating fair and rnutually satisfactory bioprospecting partnerships with in-country partners, and foreign companies or 
other provider or user countries. 

Participation in policy making: motívating stakeholders and creating mechanisms for thern to participare in national 
strategies for the conservation and sustainable use of biodiversity, and in the development of international law and polícy 
to support national interests. 

Finance: identifying sources of funding for bioprospectíng and other sustainable uses of genetic resources, 

Each country should designate a 'focal poinr' to coordinate 
development of the biodiversity srrategy, to admínister access 
agreemenrs, to identify instirutionai mechanisms for sharing 
beneflts, and to liaise with foreign partners. The strategy 
should identify realistíc goals for bioprospecting, and make 
recornmendations for policies needed to create a legal and 
econornic environment conducive to cooperative research 
agreernents and investment, It should develop legislatíon to 
control and facilitate access to genetic resources, setting clear 
requirements for prior inforrned consent and benefit-sharing, 
and simple procedures for applying for access, Most of ali, it 
should identify mechanisms for rerurning the benefits of 
bioprospecting to the different stakeholders involved, and 
designate some of these benefits for conservation. It is only 
through conservation efforts, and through sharing benefits 
with stakeholders such as local and indigenous cornmunities 
and the busínesses developing products from biodiversity, 
that the objectives of bioprospecting - drug development, 
capacity building, economíc developrnent and protection of 
biodiversity - can be realízed. 

Users of genetic resources should adopt a 'code of conduct' or 
policy for collecting and supplying them, and this should be 
integrated into material transfer, access or bíoprospecting 
agreements. At the international levei, stakeholders should 
cooperate to review and harmonize such policies in line with 
emerging best practice, A high priority is for govemments to 
ídentify options to cover access to ex situ collections and 
beneflt-sharing arísing from their use, and to harmonize 
existing policy under the Convention and the International 
Undertaking on Plant Genetic Resources. The clearíng 
house rnechanism and other rneans should be used to 
exchange experience of bioprospecting. Case studies, 
describing in detail successful access agreernents and 
projects, would facilitate international negotiarions and 
influence national policy-making in a direction which is 
realístic, feasible, and meets the different needs ar stake. 

5 
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Chapter 2. 

Duríng the last twenty years, acceptance has grown that 
environmental protection and social and economic 
development must. and indeed, can only, proceed hand in 
hand. At the United Nations Conference on Environrnent 
and Development in 1992, l lO Heads of State and 
Government adopted the Rio Declaration and Agenda 21, 
both of which accept the need for the integration of 
environmental and economic decision-making. At the sarne 
time, the Convention on Biological Diversity was opened for 
signature. Toe Convention, with its triple objectives of the 
conservation and sustainable use of biodiversity, and the fair 
and equitable sharing of the results, reflects the belief that, 
under certain conditions, the non-destructive use of 
biodiversity can not only provide goods and services useful to 
rnankínd, but also an economic incentive to protect thern, 

Another trend in policy over the past decade has been 
increasing control over access to genetic resources. 
Explorers frorn Columbus onwards asked no pennission 
before transferring plant genetic resources around lhe globe. 
Major economic activities were relocated, often facilitated by 
the botanic gardens of colonial powers, contributing to their 
own economic prosperity, with little thought of compensation 
for the countries from which the genetic resources origínated. 
Access to others' genetic resources without restriction, based 
on the principie that genetic resources were the 'comrnon 
heritage of mankind', was formalised as recently as 1983, 
when it was recognised in Art.I of the non-binding FAO 
Undertaking on Plant Genetic Resources. 

But subsequently, the provisions in the Undertaking for free 
aecess have gradually been modified. Annexes to the 
Undertakíng now provide that plant breeders' rights .are 
compatible wilh lhe Undertaking, that parties to the 
Undertaking may impose certain restrictions on the free 
exchange of plant genetic resources, (Annexe I, Resolution 
4/89, 1989), and that free access to plant genetic resources 
need not necessarily be free of charge (Article 5 and Annexe 
I, Resolution 4/89, 1989). Farmers and breeders may decide 
whether to make the resources they develop available to 
others (Annexe II, Resolution 3/91), and Annexe III states 
that nations have sovereign rights over their plant genetic 
resources. 

INTRODUCTION 

Toe Convention ernphasizes that States have the sovereign 
right to exploit their own genetic resources, and that access to 
thern can only take place with the prior inforrned consent of 
the country providing the resources, based on terms agreed 
mutually between provider and prospective user. ln a parallel 
development, control over intellectual property is also 
increasing. Toe Agreement on Trade and Related Aspects of 
Intellectual Property Rights including Trade in Counterfeit 
Goods (TRIPS), sígned as an annexe to the Uruguay GATT 
Agreement on 15 April 1994, oblíges signatories to extend 
patent or alternative intellectual property protection to certain 
categories of living organism. 

These developments in international agreements are matched 
by the growing nurnber of countries introducing legislation to 
control access to genetic resources and review intellectual 
property regimes. 

No country is self-sufficient in genetic resources. Since 
prehistoric times, mankind has exchanged genetic resources 
and moved thern across continents. Today, countries are 
interdependem for the piam genetic resources that support 
their food production" . Although similar information has 
not been compiled for the exchange of medicinal plants, it 
has been estimated that 41 % of prescription drugs derived 
from higher plants are based on plant species which hail from 
developing countries7• Intemational exchange is vital for 
developments in agriculture, medicine and many other areas. 
It is thus essential, now that the f!ow of genetíc resources will 
rely upon bilateral negotiations, that such negotiations are 
facilitated, and that parties can reach mutua!ly beneficial 
arrangernents. 

This report has two aims. The fírst is to draw to the attention 
of policy-rnakers from North and South a realistic assessment 
of what can be achieved through bioprospecting for new 
medicines ~ ín terms of economic developrnent, employment 
opportunities and capacity building, as well as environmental 
and medical results, Toe second is to offer some practical 
suggestions to those engaged in bioprospecting on how to 
derive the maximum benefit frorn partnerships for the 
development of medicinal products from natural sources. 

6 
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Chapter 3. THE CONVENTION ON BIOLOGICAL DIVERSITY AND BIOPROSPECTING 

3.1 INTRODUCTION TO THE CONVENTION: 
ITS RELE V ANCE TO BIOPROSPECTING 

The Convention on Biological Díversity, which has been 
ratified by 120 parties8, is the first multilateral agreement to 
address bioprospecting directly. Ir does so without 
mentioning the activity specificaJly, largely by requiring 
bilateral negotiations between a provider and a user of genetic 
resources. Rather than addressing conservation alone, the 
Convention recognizes that activities such as bioprospecting 
can meet 'the food, health and other needs of the growing 
world population' (Preamble). The Convention's objectives 
are the conservation of biodiversity, the sustainable use of its 
components and lhe fair and equitable sharing of the benefíts 
resulting frorn lhe use of genetic resources, by access to such 
resources, appropríate transfer of relevam technologies, and 
appropriate funding (Art.l). 

The Convention requíres Contracting Parties to develop 
national strategies (Art. 6(a)) to conserve, both in situ (Art.S) 
and ex-situ (Art.9), the biodiversíty which is the prospector's 
target, to use the components of biodiversity sustainably 
(Art.10), and to integrate these requirements into policies in 
other arcas (Art.6(b)). It provides that States have the 
sovereign right to exploit their own resources and to govern 
others' access to them (Art.s 3 and 15(1)), and matches these 
rights with duties to facilitate access to genetic resources 
(Art. 15(2) and to ensure that a State's own activities do not 
damage the environment beyond its jurisdiction (Art.3). 

Parties are required 'as far as possible and as appropriate' to 
identify components of biodiversity important for its 
conservatíon and sustainable use, to monitor these (Art. 7), 
and to adopt 'economically and socíally sound' measures as 
incentives for their conservation and sustainable use (Art.11). 

The Convention's provisions on access to genetic resources 
(Art.15) pave the way for national legislation goveming 
access to resources. They require a potential user to secure 
rhe prior ínforrned consent of the provider (Art.15(5)) on 
rnutually agreed terms (Art.15(4)). Thus, a prospector's 
abilíty to collect genetíc resources from his or her own 
country, or from abroad, depends on each country's national 
law goveming access to resources, and on agreement with 
each provider. Genetic resources are defined in Art, 2 as 
material of actual or potential value of plant, animal 
microbial or other origin containíng functional units of 
heredity. Crude chernical extracts may contain viable DNA, 
thus satisfying the test, and triggering the provisions 
concerning access and benefit-sharing. However, countries 
are free to control access to their biological resources that do 
not satisfy this test for genetic resources, including more 
refined chernicals containíng derívatíves isolared from 
genetic materiais. For example, Art. 8 (e) requires parties to 
regulate or manage biological resources to ensure their 
conservation and sustainable use. 

Parties to the Convention are obliged to take Iegislative, 
administrative or policy measures with the aim of sharing, 

'fairly and equitably' the results of research and developrnenr, 
and the benefits arising from the commercial or other use of 
genetic resources (Art.15(7)). They are also to provide and 
facílitate access to technologies that are relevant to the 
ccnservation and sustainable use of biodiversity, and 
technologies that use genetic resources (Art.16(1 )). 
Technology transfer to developing countríes is to be on 'fair 
and rnost favourable terrns', and, where mutually agreed, on 
'concessional and preferential' terms (Art.16(2)). Parties are 
to take measures airned at encouraging the private sector to 
facilitate access to, and joint development and transfer of, 
technology (Art.16( 4). Parties are similarly to take rneasures 
to provide for the participation in scientific (Art. 15(6)) and 
biotechnological (Art. 19(1)) research by those that provide 
genetic resources, in particular developing countries, and 
access to the latter results (Art. 19(2)). Where feasible, such 
research is to take place in the developing countries 
themselves (Art.s 15(6) and 19(1)), The effect on 
bíoprospectíng of these provisions will depend on how 
national legislation (Art.15(1)) and incentives introduced by 
government (Art.11) translate the Convention's obligations 
between States to the individuais actors within each country: 
the private sector, research groups, NGOs, local communities 
and indigenous peoples (see secrion 5). 

ln Article 20, the Convention requires each party to provide 
financial resources to support national activities to implement 
the Convention (Art.20(1)). Developed countries are to 
provide 'new and additional financial resources' to enable 
developing country Parties 'to meet the agreed full 
incremental costs of implemeoting' the Convention, and 
Article 21 provides for a financial rnechanism to supply such 
resources to developing countnes. It is envisaged that these 
funds may be appropriately used to secure benefit-sharing 
(Art.15(7)), for exarnple by subsidising the transfer of 
technology on concessionai terrns (Art, 16(2)), and where 
subject to patent (Art.16(3)) 

3.2 LIMITA TIONS TO THE GUIDANCE 
OFFERED BY THE CONVENTION 

lhe Convention provides a framework of goals and policy 
objectives, but few binding obligations or measurable targets. 
It leaves considerable discretion to the individual States party 
to it on how to implement its objectives. While it sets the 
scene for bioprospecting activities, in many instances the 
Conventíon does not create legally binding oblígations, and 
its language is often unclear, ambiguous and open to 
interpretatíon, Toe generality of the provisions, the fact that 
they will only be translated into action and becorne binding 
through the discretionary activities of individual nations, and 
that access is to be freshly negotiated on each occasion on 
rnutually agreed terms, rnean that the Convention offers only 
llmited guidance for prospective bioprospecting partners. 
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Toe language of individual provisions is frequently vague and 
qualified. Taking Art.15(7) as an exarnple. parties are to take 
unspecified 'Iegislative, administrative or polícy measures'. 
These are to be taken only 'as appropri ate', and the cri teria 
for appropriateness are not spelled out. Toe measures need 
not bring about specific results, but must. only have the 'aim 
of sharing in a fair and equitable way' certain results, No 
guidance is given as to what is 'fair and equitable '. Toe 
results in question relate to the use of genetic resources, 
which are defined unsatisfactorily by the Convention in Art.2 
as a subset of ali natural resources. Finally, such sharing will 
only result when tenns have been mutually agreed. Articles 
16 and 19 on technology transfer and access to the benefits of 
biotechnology are similarly ambiguous. 

Behind this Jack of clarity and absence of binding language 
lie the political differences that continue to surround many of 
the issues covered in the Convention, particularly access to 
and sovereignty over resources, technology transfer and 
finance. Further internatíonal control would have been 
politically infeasible. Countríes have widely differing 
priorities and capacities to implement the Convention. Toe 
adoption of a Convention with deliberately ambiguous 
language means that the hardest challenges lie in the future: 
for implementation and further negotiatíon. Progress in 
negotiations and international cooperarion wíll depend on the 
satisfactory resolution of rernaining controversial issues, such 
as barriers to access to genetic resources, deveJoping country 
unease with the Global Environment Facility as the financial 
mechanisrn, and the fears of some Northem companíes, 
which affect the negotiating positions of industrialised 
countries, that the Convention represents a license for 
mandatory technology transfer. 

Equally telling, in terras of future challenges, are the aspects 
left out of the Convention, The provisions related to the 
sharing of benefits arising from access to genetic resources in 

Art.15, includíng the technologies envisaged for transfer in 
articles 16 and 19, are restricted by the definition of genetic 
resources ín Art.15(3), which excludes genetic resources in 
ex situ locarions such as botanic gardens, genebanks and zoos 
collected before the Conventíon entered into force. This is of 
particular relevance to the role of bioprospecting for 
developing countries. A wealth of genetic resources already 
exist in private and public ex situ collections, often in 
industrialísed countries, and these are readily available to 
business, without the necessity to share benefits with 
developing countries or concern itself with the political, 
financial and administrative inconvenience of seeking access 
to resources in situ in developing countries. While access to 
ex situ resources will seldom remove the need for access to in 
situ resources altogether, the anomalous position of ex situ 
resources points to the ímportance of further intemational 
agreement on this class of resources, and for ex situ 
collections themselves to develop policies and agreements on 
ownershíp, access and benefit-sharíng. 

Toe shortcomings of the Convention, the fact that 
negotiations are to be on a case-by-case basis, and the 
confidentíal nature of commercial bioprospecting 
arrangements, mean that those interested in bioprospecting 
can find little guidance on what might be termed 'best 
practice', ln these circumstances it is difficult to assess what 
constitutes a 'fair and equitable sharing' of benefits, and what 
is the market value of the raw materiais and services involved 
in bioprospecting. This places ínterested parties in a poor 
posítion to negotiate, and to assess the contribution that 
bioprospectíng can make to the economy and the 
environment. A natural next step is to examine past and 
present bioprospectíng projects and assess to what extent 
current best practice and the market economy support the 
spirit and provisions of the Convention, 
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Chapter 4. EXPERIENCE OF BIODIVERSITY PROSPECTING 

4.1 THE ROLE 01'' NATURAL PRODUCTS IN 
CONTEMPORARY DRUG DEVELOPMENT 

4.1.1 How are natural products (NPs) used in drug 
development ? 

Recent developments in screening biological sarnples for 
medicinal effects, new analytical methods and technologies 
for chemical separation, lhe elucídation of the structure of 
molecules and chemical synthesis, have combined to make 
the hunt for drugs derived from plants and micro-organisrns 
more economically attractive. High throughput screens, 
which automate the process of conducting a range of 
biochemical tests on a large number of samples, enable 
companies to test hundreds of thousands of samples a year, 
compared with only hundreds a few years ago, altering the 
economics of drug development and heightening interest in 
screening natural products for the novel 'lead cornpounds' 
that are the building blocks of new medicines. 

Natural products (NPs) are used in a number of different 
ways in the development of new medicines. Occasionally 
pharmaceuticals, and, more commonly, herbal remedies, use 
NPs directly. Examples are morphine, extracted from the 
opium poppy, and evening primrose oil, Secondly, a NP may 
be used as the 'building block' for the production of semi 
synthetic drugs. Toe NP is used as the raw material, and its 
chemistry altered in the laboratory to manufacture the final 
product. For exarnple, the saponin extracted frorn neotropical 
yams of the genus Dioscerea is chemically altered to produce 
the sapogenins that are the basis for the manufacture of 
steroids. Thirdly, the NP provides the template or blueprint 
serving as the models for a new synthetic compound. 
Typically, the NP is screened for biological actívity, the active 
'lead' compound isolated from the mixture, its structure 
elucidated, and the active site of the compound identified. 
Chemists then synthesize an analogue, or molecule with a 
similar structure exhibiting the sarne, or improved, activity. 
Examples in this category include cocaine from the coca 
plant. Chemical elucidation of its structure has led to the 
synthesis of a number of local anaesthetics with similar 
structures, such as procaine, A fourth approach is to study 
the way a natural product irueracts with the body, and, using 
nature as the inspiration, to design a drug to emulate the 
mode of action, An example is Capoten, a purely synthetic 
drug whose mode of action was inspired by work on a snake 
venom. 

4.1.2 Alternatives to natural product drug 
development 

Synthetic chemistry: Toe sarne scientific and 
technological advances that have made natural product drug 
development attractive have increased our knowledge of how 
medicines interact with human cells, and the ability to 
synthesize drugs from chemicals, mimicking nature, but 
without recourse to natural biological materiais. Certain 
companies view recent techniques in synthetic chemistry as 
attractive altematives to seeking lead compounds by 
screening biological samples. For example, computational 
chemistry studies the functiona! parts of molecules needed to 
stimulate, as do medicines, the receptor sites in human cells. 
Libraries of chemicals - whether compounds from nature, or 
chemicals created in the laboratory by combining smaller 
molecules - can then be searched for molecules with 
characteristics likely to interact with the receptors. 

Some view technological developments in synthetic chemistry 
and rational drug design as a threat to the future rnarket for 
genetic resources, while others see the dífferent approaches as 
complernentary. Certainly, drug design based purely on 
chernístry remains less expensive. Toe cost per sample of 
these sources is significantly lower than for natural products9, 
and screening natural products is not the rnost cost effectlve 
way to find new leads 10• 

Genetic engineering: Recombinant DNA technology, 
where genes coding for useful traits are identified and 
introduced into other species óf plants or animais ('transgenic 
species '), offers the possibility of correcting genetic defects at 
source, or introducing new, desirable genetic characteristícs 
that will stay with the subject and may be passed on to its 
successors .. Genetic engineering, and its medical application, 
gene therapy, represents an alternative approach to screening 
biologicat materiais for their chemical actívity and producing 
drugs to treat the syrnptoms of disease, 

Conclusions: Contemporary figures are not readily 
available for the proportion, and rnarket value, of drugs 
'derived from NPs, compared with purely synthetic chernistry, 
This is partly because the distinction is not black and white, 
but a continuum, 'with grey areas such as synthetic 
compounds inspired by natural modes of action. Companies 
conducting both forms of drug development do not 
necessarily distinguish between them. Since the work of 
Farnsworth and Soejarto11 in 1976, which covered some (but 
not ali) prescriptions containing active principies based on 
plants (but not other natural sources) in the United States 
(and not globally), comrnentators have generally estimated 
that some 25% of prescriptions relate to medicines derived 
from natural sources, but a detailed review of this assertion is 
long overdue, 
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The top 25 drugs in the UK: a breakdown of natural and synthetic products 

Of the 25 drugs with greatest sales in the UK in 1993 (totalling f.18.3 bn), fifteen were purely synthetic products, with sales of í:11.6 
bn (63% of total sales). Of the lO products in some way derived from or inspired by natural sources (37%) none is derived from a 
plant, 5 are from fungi (17%), 2 from mícroorganisms (7%), and 3 from animais (two from snake venom and one from horse 
urine)(l3%). Of the naturally der:ived medicines. one uses the purified natural product (the horse urine), 3 are semi-synthetic 
(14%), 1 is derived from a natural template (4%), and 4 were designed following inspiratíon from lhe mode of action studied in a 
natural source (17%). 

Source: K. ten Kate, 1995 

4.1.3 Capturine the value ofsupplying genetic 
resources: royalties and resupply 

Royalties: Most bioprospecting agreements contain clauses 
that provide for royalties payable to the provider of the 
original natural source not only in cases where the final 
product is a direct application of that natural source (category 
1, above), but ·where it is derived from it (categories 2-4). 
Toe definition of 'derivative' varies from agreement to 
agreement, but typically covers 'a compound or biological 
material of which the active substructure of the active 
compound is present'12• The further removed lhe final 
product from the original natural source material, the harder 
it is to demonstrate the route from one to the other, to put a 
figure on the value of the original, and to assert rights to 
compensation. Bilateral royalty agreements between a 
supp1ier and end-user do not offer a mechanism for capturing 
value from the most "distant' derivations at the 'inspiration' 
end of the spectrum. Vasotec, Merck's purely synthetic 
cardiovascular product, was inspired by the mode of action of 
Bristol-Myers Squibb's Capoten, itself inspired by research 
on snake venoms, but gave rise to no obligation to 
compensate the distant provider of the natural source of 
inspiration. 

Supplying genetic resources fo R&I) and re-supply for 
production: By virtue of technological developments and 
miniaturisation, the quantities 13 of natural products required 
for drug development, and often for production, are very 
small. According to Dr. Peter Hylands14 of 
PHYTOpharmaceuticals Inc, 'Complete structures can be 
determined on a few milligrams of compound using 
sophisticated spectroscopic, principally nuclear magnetic 
resonance, methods, often removing the need for recollection 
(a serious problem in earlier plant screening programmes) 
altogether.' 

In many cases, access to the raw material of genetic 
resources is only necessary for the R&D phase, and not for 
scaled-up production. More raw materiais, notably 

microorganisms, may be grown from the original sample, or 
examination of the sample may provide the template for the 
desired chemical, which is subsequently manufactured in the 
laboratory, removing the need for recollection. 

ln an estimated half15 of drugs derived from NPs, however, 
the active cornpound is simply too complex or not cost 
effectíve to synthesize. ln such cases, continuing supplies of 
raw material are necessary. Toe company is obliged to finda 
supplier of adequate quantities of raw material of reliable 
quality. This can prove a challenge, and the most efficient, 
cost effective and hígh quality supply may not be provided by 
the country in which the raw material was originally found. 

Conclusions: In some cases, a continuous supply of raw 
material is needed to manufacture medicines, offering a 
source of revenue and employment from cultivatíng the 
natural source. Such a source of revenue is, however, 
unpredictable. First, the country that supplied the original 
specimen may not be able to provide the most cost effective 
and reliable service in resupplying the raw material on the 
scale necessary, and the user may tum elsewhere. Second, a 
large proportion of medicines require only a limited supply of 
the raw material for initial research and development, after 
which the medicine is totally synthesized, or perhaps partially 
synthesized using raw natural materiais bulked up 
industr:ially using biotechnology, The implications of this 
unpredictability are that ownership and supply of the raw 
material are less significant than a share in the intellectual 
property rights that offer the possibility of continuing revenue 
from sales of any products derived from the original small 
sample. This suggests that retums are more rewarding from 
supplying value-added services (see section 6). Second, 
suppliers must be careful to provide genetic resources in 
quantities and on terms that ensure their involvernent and 
stake in future developmenrs resultíng from the original 
supply. 
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4.2 THE FUTURE OF BIOPROSPECTING 

4.2.1 Demand: 

Toe potential for biopros_pecting to contribute to sustainable developrnent rests upon a number of factors: 

Demand for access to biological resources by potential users 
Constraínts on demand 

Budgetary constraints 
Capacities to screen 
Altemative rnethods of drug production 
Lirnited needs for supply and resupply 
Availability of resources in ex situ collections 

Capability ofproviders of genetic resources to supply a good service 
Constraints on capacity to supply 

Natural resources 
• Human resources 

Understanding of the rnarket and quality of services required 
Technology, capacity, and infrastructure to provide services 
Political and econornic environment conducive to investment 

Legislation, policy and a political climate that facilitates bioprospecting 
The economic contributlon ofbioprospecting 
The ability to guarantee that agreements are honoured 

4.2.2 Supply: 

4.2.3 
4.2.4 
4.2.5 

Policy: 
Economics: 
Enforcement: 

4.2.1 Constraints on demand for access to biologicaJ 
resources 

Bioprospecting arrangements rely on demand for access to 
biological resources. Despite recent enthusiasm for natural 
product drug development, the demand for biological samples 
for chemical screening is constrained by a number of factors. 

budgetary constraínts. Most large pharmaceutical 
companies' R&D budgets cover not only natural product 
development but alternative approaches. Estimates suggest 
that the global budget available annually from the entire 
pharrnaceutical industry for 'sourcing' - or bioprospecting for 
the raw materiais of natural product drüg development - is a 
mere US$125 rnillion'" . Furthermore, the pharmaceutical 
industry has seen a sharp downtum in its fortunes during lhe 
1990s. Growth in profits, on average, has halved'", with 
major implications for R&D budgets that have already been 
felt by plant screening cornpanies", By contrast, the market 
for phytomedicines is growing (see section 5.3.2). 

• capacítles to screen: Given the small probability of an 
individual sample becorning a marketed drug, natural product 
drug development will only be cost effective for those 
companies with the capacity to screen large numbers of 
sarnples. For these companies, however, the challenge is to 
find enough samples to screen. 

• alternative methods of drug production: The fortune of 
drug development from natural products has risen and fallen 
as the scientific, technological and economic factors 
intluencing it have changed", relative to those of synthetic 
chemistry. Subject to advances in alternative methods of 
drug production (see sectíon 4.2.2), the appeal of screening 
natural products may wane, and reduce demand for access to 
genetic resources. 

• ex situ collections: The location of genetic resources also 
nas a bearing on demand. The Convention only entered into 
force on 29 Decernber 1993, and, by that time, considerable 

collections of biological resources had been established ex 
siru around the world, Article 15(3) lirnits the need for those 
obtaíning access to genetic resources acquired prior 10 the 
Convention's entry into force, for example from botanic 
gardens, genebanks and zoos whose collections were 
established prior to the Convention, to share the benefits 
arising from such access. Thus, when supplying genetic 
resources from their collections to others, ex situ collections 
in botanic gardens and gene banks, the majority of which are 
in developed countries, need not secure benefit-sharing 
arrangements in favour of the country where the collectíon 
originated, and, by the sarne token, the end-user of such 
resources is exonerared from providing benefits to the 
original supplier. Since the spirit of the Convention is to 
ensure fair and equitable sharing of benefits in ali 
circumstances (see Article 1), the position of ex situ 
collections is anomalous, and indeed Resolution 3 of the 
Nairobi Final Act recognizes the need to seek solutions to 
'outstanding matters concerning plant genetic resources', in 
particular, access to ex situ collectíons 'not acquired in 
accordance with this Convention'. Toe position of ex sltu 
collections is being addressed in negotiations under the 
auspices of the FAO Commission on Plant Genetic 
Resources/", ln the meantime. some ex situ collections21 have 
voluntarily begun to address issues such as ownership, access 
and benefit-sharing. 

Toe ability of prospectors to find plenty of chernicals to 
screen in a single soil sample from their own back yard, or in 
their own private chemical libraries, genebanks or seed 
collections, or from botanic gardens or zoos containíng 
collections developed over hundreds of years, arguably 
reduces the necessity for them to seek access to resources 
from the wild in order to continue their work. Access to ex 
situ collections is attractíve for a number of reasons. Access 
to collections pre-dating the Convention is not subject to the 
benefit sharing provisions of the Convention, and may be 
simpler, more convenient, reliable and cheaper than 
collecting in situ abroad. It may even be free. 
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However, countries are free to introduce nauonal legislauon 
requinng benefit-snaring for access to resources not covercd 
by the Converuicn. such as e.\ situ collections. Furthermore, 
for .:1 number of rcasons, the value of access to in situ 
resources may be suffrcient to outweigh the convenience of 
access to ex situ collections, The wealth of pharrnaceutical 
remedies already available means that novelty is a key 
criterion for the chernicals sought through prospecting. New 
chemical entities rnay more Iikely be found in undiscovered 
plants and animais. and in centres of high diversity, in situ 
and generally m developing countries, and in locations where 
the natural source is stressed. The chemical contem of 
organisms varies wilh their location. Chernical and genetic 
diversity. both between and within species, wíll inevitably be 
better preserved and represented in lhe range of populations 
and habitats found m the wild than in a few ex situ 
collections, which are limited in thc number of specirnens 
and the conditions in which they are kept. Whilc ex situ 
collections hold formidable numbers of accessionsi", most 
wild species can still only be found in situ", With the advent 
of autornated, uigh-throughput screens, industry can process 
large numbers of samp!es, and those cornpanies that engage 
in programmes for screening natural products will continue 
to prospect in the wild. 

4.2.2 The ahility to provide an attractive service 

Such dernand as exists for access to natural resources for 
prospecting activines will only be met if suppliers can 
provide a quality service. The key concem for companies · 
and one that qualifies their enthusiasm for natural product 
drug development resulting in any product other than a 
purely synthesized cornpound - is the difficulty often faced in 
securing supply and resupply of raw or value-added materiais 
ot adequate quality. A range of factors atfecting supply. such 
as environrnental disasters and crop failures, hurnan and 
technological errors and lack of understanding of the 
necessary high standards of quality corurol, can a!I reduce 
interest in prospecting. 

ln order to satisfy potential users' needs, provider countries 
will also need to offer clear conditions for access, and simple 
and unbureaucratic procedures for users to obtaín pennits and 
permissions to collect their own materiais, or to be satisfied 
that in-country institutes are authorised and competenr to do 
so. lf countries wish to attract technology transfer. value 
adding research and dcvelopment activitíes and invesrment in 
joint ventures, política! stability and an attractive investrnent 
climate are essential. Toe capacity of institutions to offer 
competent scientific staff as collaborators will also affect the 
choice of vences for bioprospecting and institutional partners, 
The capaciry of providers of genetic resources to add value to 
thern is discussed in section 6. 

Factors affecting choice of bioprospecting venues and partners 

Biological diversity of the region (supporting genetic and chemical diversity) 
Confidence that partner collects and supplies specimens in strict compliance with international and national law 
Ability of partner to obtain relevam permits and prior informed consents 
Clear, simple and unbureaucratic procedure for securing permits and access agreernent 
Capacity of parmer to ensure quality and quantity of supply and resupply if necessary (presumes collector can identify 
resources correctly, and area in which collection takes place is protected) 
Calibre of scientifíc staff in partner instirute 
Political stability of the country anel region in which collection takes place 
Where partners collaborate in value-adding activities, law and policy on protection of intellectual property ríghts, taxation, 
and foreign ownership conducive to foreign investment. 

4.2.3 Changes in legislation, policl'. and the política\ 
clima te 

Some countries are reluctant to supply genetic resources until 
policies, procedures and staff are in place to ensure benefit 
sharing, although most will grant access provided 
requírements for prior infonned consent and benefit -sharing 
are satisfied'". Howcver. in the absence of clarity and 
consistency in access legislation and the procedures for 
securing permits, collectors report difflculties and 
mconvenience working in many countries25• Collectors can 
invest time and money preparing expeditions and applying 
for a number of permits months in advance, only to discover 
that the absence of a pennit of which they were unaware, or 
subsequent changes m policy, mean they are denied access 
just before they leave or even once they arrive in the country 
to collect, Lacking confidence thar they can cornply cost 
effectívely with national laws, they are deterred from seeking 
access to genetic resources ln such countries. Both providers 

and users agree that clear policies, access legislation and 
procedures to implement the Convention are needed. 

Toe ability of providers and users to reach satisfactory 
agreernent depends on a mutual understanding of the value 
that each party brings to the bargain, and whether, based on 
this understanding, a fair and equítable sharing of the 
benefits can be negotiated. Two problerns that have been 
identified as cornmon barriers to agreement in the past, are 
the assumption on the part of users that it is not necessary to 
negotiate benefit-sharing agreements, and a Iack of 
understanding on the part of suppliers concerning the risks 
and economics of drug developrnent, leading to a tendency to 
overvalue the raw material they considcr supplying. 
Developments in íntergovemmental negotiations and in 
national legislation and policies could alter the conditions 
and pracricalities, a.nd thus the demand, for securing access to 
genetic resources. 
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4.2.4 The economic significance of bioprospecting 

The role of bioprospecting in sustainable developrnent, its 
scope and magnitude, depends, at least in part, upon its 
economic significance. The economic significance of 
biodiversity itself is unquesrionable. Mankind has already 
appropriated 40% of the product of photosynthesis26, and it 
has been estimated that some 40% of the world's market 
economy is based upon biological products and processes". 
Global revenues for some products and services derived from 
biodiversity appear in the table below. Figures do not exist 
for íncome from bíoprospectíng, in terms of global sales of 
prescription and non-prescription medicines derived from 
natural products, royalties resulting from such sales and 
retumed to countries supplying genetic resources, or other 
figures showing the value to developing country econorníes of 
supplying plants or other biological materiais for medicines. 

Global annual sales of pharmaceuticals are approximately 
$200 bíllíon, If 25% of prescriptions relate to medicines that 
do indeed derive from natural sources, this would suggest a 
global market of $50 billion. The annual over-the-counter 
market for plant-based medicines in Europe is some $2 
billion. Principe (1989 and 1991), estimares the 1985 
market value in Europe, Japan, Australia, Canada, and the 
US, for both prescríption and over-the-counter drugs based on 
plants to be $43 billion. Typical royalties lie between 1-5% 
of net sales. 

A rough approximation from these figures suggests that 
global revenue from bioprospecting might be of the arder of 

$1 billion annually, although Go1lin (1993) anticipates global 
revenues from intellectual property rights to be just a few 
hundred million dollars annually. Such royalties would be 
shared between the country providing the resources and the 
collector, which is only rarely, as in the case of IMBio, from 
the sarne country (see second table on page 16). To the 
revenues from royalties may be added the $125 million 
estimated to be available annually for sourcíng supplies". 
This sum would be shared between ali providers of genetic 
resources, While exact numbers for these providers are not 
known, one collector alone" works with 30 developing 
countries, and an unspecified but sizable proportion of 
natural products are collected in developed countries'". If 
both the sums available for investment and the outcome of 
research were evenly distributed, an individual country could 
hope to earn perhaps $2m annually in supplying samples for 
screening, and $20 m in revenue from royalties on drugs that 
had reached the market, But of course, such revenues would 
not be evenly distributed, and any such estimates are highly 
speculative. Countries offering the services outlined above 
and in section 6 could hope to secure a greater proportion of 
investment for supply of genetic resources and collaborative 
research and development, and, by supplying more samples 
and value-added services, to have a greater chance of 
supplying the source of a new medicine, and to earn higher 
royalties for their contnbution. A handful of such countries 
would be more likely to earn substantially more than the 
'average", while others might attract only paltry lnvestment 
and see little retum. 

Comparing markets based on biodiversity 

Pharmaceuticals (including OTC) 
Natural product-based (NP) pharmaceuticals 
Over the counter(OTC) ("" non prescription) 
OTC based on NP 
Prescription and OTC NP medicines 
Seeds 

Genetíc material for agriculture 
Horticulture 

Cosrnetics, Toiletries & Perfumes" 

Tourism 

1993 global phannaceutical market sales 
based on estimate of 25 % of total 
'self medication rnarket in Europe, 1993' 
European market for 'phytotherapeutics' 
in OECD, 1985 
estimated global rnarket for seeds in 2000 
breeding royalty payrnents based on 10% of total 
LDCs supplying unimproved genetic material 
UK fresh flowers and plants market, 1991 
Annual income, export of flowers from Kenya 
estimated total C &T sales in USA in 1994 
'natural' C&T sales based on 2.5% of total 
global output, 1995 
Ecotourism in developing countries in 1988 

$235 bn30 
$50 bn 
ECUJ2 brr" 
$2.2bn32 
$43 bn33 
$7 bn34 
$700 m3S 

$100 m36 

sr.os bn37 

$30-40m38 

$20 bn40 
$'below 500 m'41 
$3,400 bn42 
$12 bn43 

ln the absence of better market data, environmental 
economists have developed a range of approaches 
providíng estimares varying in some cases by seven orders of 
magnitude - to assess the econornic value of biodiversity and 
the medicinal products resulting from it. The table below, 
and its endnotes, provide a brief introduction to some of the 
different methodologies and values. 

Toe potentíal incarne can be compared with the sums 
estimated by the UNCED secretariat as the average total 

annual cost between 1993 and 2000 of imp\ementing the 
activíties of chapter 15 of Agenda 21 (Conservation of 
Biological Diversiry), The figure arrived at or 
"guesstimated". as those involved in the rough calculations 
would readily admit, was $3.5 billion, including about $1.75 
billion from the international community on grant or 
concessiona! terms. 
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revenues it generates can bring about significam 
environmental, social and economíc results, provided the 
benefits are captured at a local levei and some dedicated to 
conservation. $100,000 dollars in the hands of an NGO, a 
small business or a local community can go a Jong way: 
providing medicines. supporting a nature reserve or an 
inventory of biodiversity, funding a clinic or processing 

facilities, and creating employrnent. These direct benefits can 
be fel! indirectly in other sectors of the econorny - for 
exarnple, in tourism or through providing transferable skills 
such as in information technology - thus contributing to a 
country's broader sustainable development. 

Some ditrerent methodologies for valuing bioprospecting for medicines 

Quantity measured 
Annual value to lhe pharmaceutícal 
industry per successful species 

Annual value to the pharmaceutical 
industry ... per untested species 

... per biotic sample 

Royalty retums 
... per untested species 
... persample 

Value to the pharmaceutical 
industry of 'drugs in the forest' 

Sales of medicines derived 
from natural products 

Economic value of avoided deaths 
and cures 

Less to economies from specíes 
reduction 

Value of land for medicinal plants 

Author Methodology 44 Value45 
Farnsworth & Soejarto (1985) (per successfu l species 46) $203 rn, USA 
Pearce & Moran (1994) (per successful species 47) $ 390m, USA 
Príncipe ( 1989) (per successful species48) s 200 m, USA; $600m, OECD 
Aylward ( 1993) (using Príncipe (1989)49) $ 37.5 bn, OECD 

Simpson et al (forthcorning) (marginal species50) neglígible to $10,000 
Aylward (1993) (using Harvard ( 199251) $253 
Aylward (1993) (using F'th & S'o (1985} 32) $ l.62 m 
Aylward ( 1993) (using Príncipe (1989)'3) $23.7m 
Artuso (forthcoming) (per extract'") $1,100 

Aylward (1993) (usmg Reid et ai (1993)55) $52.SO to $46,000 
Aylward (1993) (mean royahy rerums56) $20 to $2,000 

Mendelsohn & Balick ( 1995) (undiscovered drugs") s 147 bn 
Mendelsohn & Balick (1995) ('rights to lhe forest's8) $ 2.8 bn to 4.1 bn 

Duming (1 S94) (forest ingrediencs59) $ 100 bn p.a. 
Príncipe (1991) (OTC + prescríprion'f) $ 43 bn in 1985, OECD 

Pearce & Moran (1994) (avoided deaths/ species'") $ 6 bn p.a 
Principe (199 l) (plant cancer cun!s62) $ 34bn to $300 bn p.a, USA 

Pearce & Moran (l 994) (annual, market-based'") s 8.8 bn, USA;$ 25 bn, OECD 
Pearce & Moran (1994) (annual loss, 'vaiue of life ·~ $ 180 bn, USA; $500 bn, OECD 
Famsworth & Soe jarto ( 1985) ( drugs lostoS) $ 3.248 bn in 2000, USA 
Príncipe (l 989} (drugs lost66) s 15 bn in 2000, OECD 
Pearce & Moran (1994) (undiscovered drugs'") negligible to $ 420/Hectare 
Mendelsohn & Balick (1995) (undiscovered drugs68) $ 48/Hectare 
Mendelsohn & Balick. (1995) (allocated revenues69) $ 0.9 to $ 1.32/Hectare 
Simpson etal (forthcoming) (WTP based on Myers~ negligible to $20/Hectare 

4.2.5 Monitoring and enforcement : the ability to 
guarantee that agreements are honoured 

It is notoríously difficult to control the use that is rnade of 
genetic resources once they have left an Institution or country, 
and to monitor and enforce access legislaion and 
bioprospecting agreements. The inability to ensure that the 
value of supplying genetic resources is inevitably returned to 
the provider country limirs the contribution of bioprospecting 
to sustainable development. (For steps that can be íaken, see 
also section 6.2.) 

· Conclusion: Implícatíons for bioprospecting 

It is difficult to predict the future of bioprospecting. There is 
líttle information on the revenue it generates, uncertainty as 
to the effects on naturally-derived drug development from 
future scientific and technological advances, and political 
uncertainty surrounding access 10 genetic resources, 
Ownership of the srnall quantity of physical material is less 
significant than ownership of the intellectual property rights 
associated with adding value to it, 
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These offer the possibility of continuing revenue from sales of 
any products derived frorn the original small sample. Genetic 
diversity is already available to prospectors in ex situ 
collections around the world, without the need for benefit 
sharing. In arder to derive any significant benefits from 
bioprospecting, whether environmental, or in tenns of social 
and economic development, countries need the capacity to 
add value to their generic resources and to supply products 
and services of adequate quality. Finally, perhaps the biggest 
challenge to the future of bioprospecting lies in the difficulty 
of monitoring and enforcing access legislation and material 
transfer and bioprospecting agreements. 

4.3 BENEFIT SHARING IN 
BIOPROSPECTING AGREEMENTS 

ln íts Preamble, in Article l , and in Article 15(7), the 
Convention calls for a fair and equitable sharing of the 

4.3.l Elements of benetit sharing agreements 

benefíts arising from research and development on genetic 
resources, and the utilization and commercialization of 
genetic resources. Toe articles dealing wilh access mention 
technology transfer, intellectual property rights and joint 
biotechnological research and developrnent, and other articles 
ser out national requirements for conservation and sustainable 
use of bíodiversity, such as research, training and public 
education, but the Convention does not define in detail the 
kinds of benefit that ít envisages should be shared, nor 
provide guidance on what would constitute a 'faír' value and 
rnixture of such benefits. As with any partnership, successful 
bioprospecting agreements will be tailored to lhe needs of the 
individual partners, so that the optimum combinatíon of 
benefits will depend on the priorities, needs, capaciries and 
circurnstances of lhe parties to a particular agreernent. 

'Results and benefits' to be shared: requirements of the Convention 

full participation of provi der in scientifíc research based on genetic resources provided 
measures with the aim of sharing fairly and equitably lhe results of research and development, ... 
... and benefits arisíng from lhe commercial or other utílizatíon of genetic resources 
access to and transfer of technology usíng genetic resources to countries providing them 
effectíve participation by providers in bíotechnological research on the genetic resources 
priority access to the results and benefits from bíotechnologies based on genetic resources provided 

Art. 15(6) 
Art. 15(7) 
Art. 15(7) 
Art. 16(3) 
Art. 19(1) 
Art. 19(2) 

• 
• 

Payment for access to genetic resources 

Some early bioprospecting arrangernents consisted simply of 
payment per sarnple of raw material supplied. Although 
payrnent for access to genetic resources has been 
supplemented by other kinds of consideration, such as 
royaltíes and various fonns of capacity building, many 
bioprospecting agreernents still contain an element of 
payment for samples, typically in the range of $50 for a 
síngle sample of raw material, rising occasionally to $200 for 
samples supplied with infonnation such as the results of 
screens. When up-front payment forros part of a more 
complicated agreement, the quantíty per sample rnay not be 
specifled, and may instead be in the fonn of a research 
budget, For exarnple, INBio in Costa Rica agreed to supply 
Merck with a fixed number of samples, in retum for 
$1,180,000 paid in instalments by Merck, not on the basis of 
the number of samples, but to meet needs specified in a 
collaboratíve research programme. lNBio ínvested the sums 
in equiprnent, training, and its own programme activities, 
such as continuing to conduct an inventory of Costa Rica's 
biodiversity. Sornetimes, up-front payment is nota condition 
for access or a term of lhe agreement, but the collector may 
donate a sum on an ex gratia basis. ln one ICBG71 project, 
Brístol-Myers Squibb donated $50,000 to the "Forest People's 
Fund" of Surinam. 

Royaltíes on sales of any products derived from the 
genetic resources supplíed 

Toe basis for calculating royalty agreernents and the royalties 
negotiated depend on factors such as exclusivity, reliability 
and quality of supply, feasibilíty of potential resupply, access 
to databases, taxonomic expertise, availability of information 
on the ecology and natural history of the specimens supplied, 
on the value added to the resources as described in the top 
table on page 16, and on which party bears the costs of the 
negotiating process, of patenting and of marketing. In many 
bioprospecting agreements, provision is made for royalties. 
but the rates are not quantified at the outset, since, in a 
collaboratíve research agreernent, it is irnpossible to predict 
in advance the nature of the services the provider of genetíc 
resources will ultimately supply. Consequently, some 
bioprospecting agreements simply contain provisions 
requiring parties to negotiate royalties in the ]ater stages of 
product development, while others set ranges wilh upper and 
lower limits. 

The probabi!ity of any one sample resulting in a marketed 
drug is of the order of 1 in 10,000, and any royalties that do 
arise will do so only after the decade or so that it takes for the 
successful candidate drug to go through the various stages of 
R&D and clinical triais. Faced with these uncertaintíes, 
some providers choose to concentrate on more definite, short 
tenn benefits, such as technology transfer and capacity 
building, and in some cases to rrade a small share of the 
royalties they rnight earn for more up-front benefits, 
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Range of royalty rates' from companies for the supply of genetic resources and value-added services 

Service supplied Percentage of Revenue to Supplier 
respondents' experience of royalty2 ranges for these services 

low3 average high3 

'Raw materiais and information' 
Frorrr': raw genetic materiais and basic extracts; 
To3: raw genetic materiais supplied with taxonomic 
and ethnobotanical information 

o.os 2.00 5.00 

'Value added' 
From: genetic materiais supplíed with some 
results from screening. To: partially purified 
mixtures, some structural determination 

2.00 5.00 10.0 

'Aclive compound and clinicai data' 
From: isolated, characterized compound, data 
To: isolated compound with data on clinical efficacy 

10.0 12.0 IS.O 

Notes: found under endnote72 
Source: Kerry ten Kate, 1994 

Share' of royalties between collector and country supplying genetic resources 

Collector I Broker Range of Percentage ofCollectors' Royalties to Providing 
Country1: 

low invariable high 

University of Illinois at Chicago: 
University ofMississippi: 
Glaxo requíres its collectors to return: 
Biotics: 
Royal Botanic Gardens, Kew: 
Manila DecJaration calls for: 
Strathclyde Institute for Drug Research: 
Notes: found under endnote 73 

5 or 102 

506 

507 

Source: Ke_l"IY ten Kate, 1995 

Technology transfer 

Merck·INBio: investment in technology transfer 
1991 agreement 

Payment to lhe University of Costa Rica for extracting samples: 
• Equipment for chemical extraction at the University of Costa Rica (UCR): 

Vehicles, fuel, oil, laboratory supplies, field supplies, per diem expenses of collectors: 
Equipment for biodiversity inventory - hardware, cabinets, solvents, computers: 

$ 85,000 
$180,000* 
$120,000 
$285,000 

* INBio donated $100,000 of this to UCR in 1994. 
The 1991 agreement involved an overall investrnent of $1,185,000. The renewed agreement, finalized in July 1994, is in 
substantially the sarne terms, but wíth a greater emphasis on building INBio's capacity to inventory Costa Rícan 
resources. Much of the technology transfer was in the form of computer software and hardware. UCR was not involved in 
the 1994 agreement. 

Source: A. Síttenfeld, personal communication 12 January and 30 May 1995 
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Many kinds of knowledge, information and equipment rnay 
be exchanged under the rubric of technology transferi". 
Since bioprospecting is such an interdisciplinary activity and 
involves a range of stakeholders, the potential technologies 
that could usefully be transferred include: 

• hardware: vehicles, collecting equipment íncludíng lights, 
nets and screens, mobile fridges, mounting boxes for 
specimens, chemicals for rreating or extracting specimens, 
computers, Jaboratory equipment including rnilling machines, 
freeze driers, equipment for extracting and screeníng samples 
and for chernical analysis; 

• software: software for creating a biodiversity inventory, 
GIS mapping, proprietary or public-domain screens and 
bioassays, other biotechnologies, local or indigenous 
ethnobotanical knowledge concerning the locations, nature 
and uses of various specimens, 

The theory and practice of cechnology transfer has developed 
from the mere transfer of physical equipment or a handbook 
to a continuing, cooperative relationship which enables the 
recipient to derive the maximum benefit from the equipment 
or knowledge received, 

Capacity building and involvement in research and 
development 

Capacity building and technology transfer often offer the 
most potential for benefit-sharing in bioprospectíng. They 
can be guaranteed in the agreernent, start irnmediately, rather 
than being contingent on product development a long way in 
the furure, as with royalties, and last indefinitely. They 
increase se]f sufficíency, and help countries to derive more 
value from future use of their genetic resources, In the 
context of bioprospecting, capacity building can involve 
training in collection techniques, taxonorny, extraction, 
screening, and chemical analysis. It can also involve 
building the capacity of institutions to adrninister and rnanage 
their contribution to bíoprospecting endeavours, and 
experience in negotiating advantageous agreements, An 
important element of many current bíoprospecting 
agreements, encouraged by Articles 16 and 19 of the 
Convention, is the involvement of institutions providing 
genetic resources in the research on and development of 
commercial products from those resources. Maximum benefit 
is deríved if such research can be conducted in the source 
country itself. 

Shaman Pharmaceutícals 

Training the next generation of shamans in Ecuador: Shaman paid the Quichua community of Ecuador a stipend for a local 
apprentice and a local shaman, so that the apprentice could work with the shaman full time, rather than leaving to seek paid 
work elsewhere. Shaman also províded copies of a book in the local language detailing how to cure certain ailments using local 
plants, and trained some individuais from local communities who were knowledgeable in the uses of local plants in techniques 
for collection, processing, and identification. 

The Medicine Wornan programme: The Healing Forest Conservancy, the non-profit conservation organization established by 
Sharnan as a rnechanism for beneflt-sharing, provides small grants to indigenous women to train them to add value locally to 
medicinal plants. They are provided with tbe skills necessary to make and use a plant press, in plant drying methods, care and 
storage of dried plants, and in simple laboratory techniques for collection, 

Merck-lNBio 1991 agreement: training Costa Rican parataxonomists and biochemists 

Traíning for Costa Rican scientists (two Professors and two doctoral students): 
Contributíon to parataxonomists' work on the national biodiversity inventory: 

$120,000 
$ 60,000 

ICBG project in Surinam 

Bristol-Myers Squibb (BMS) donated various pieces of equípment, such as a high pressure liquid chromatograph (HPLC), to 
BGVS, a state-owned enterprise dedicated to the search for medicines. Both BMS and the Virgínia Polytechnic will provide 
training in fracrionation and bíoassay procedures to 8 BGVS rnembers. Technicians ac lhe BGVS labs will be trained in 
extraction techníques and chernists in isolarion techniques. Conservation International will train 1-2 people in Global 
Positioning Systern techniques, and 2-4 people in ethnobotanical field techniques. 

Employment 

Sources: 75 

The creation of jobs meets an important social need, as welJ 
as generating revenue in the country providing genetic 
resources. Individual bioprospecting projects do not always 
generate employment, as collection of samples may be 
conducted by foreign ínstirutes, and recolhction may not be 

necessary. However, at the very minimum, ali collecting 
expeditions should use local expertise and man-power during 
the expedition (see table, page 42). Shaman employed about 
30 local people during its research with the Quíchua in 
Ecuador. Subsequently, Shaman has retaíned one mernber of 
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rhe community to continue to identify, collect and process 
plants. INBio's inventory of Costa Rican biodiversity 
employs 46 lay Costa Ricans as 'parataxonomísts' to collect 
and prepare specimens for its inventory. Toe pr,ospecting 
departrnent a!so ernploys 28 staff, of whom 12 are 
professionals and technicians qualified in the collection of 
materiais and data. Four laboratory technicians and six 
ecochemists are employed as a result of INBio's ICBG 
co llaboration. 

Some bioprospecting projects entail continuous supplies of 
medicinal plants, value-added services, or result in 
rnanufacture of the end-product in-country. Growing or 
gathering medicinal plants and selling cheap herbal products 
can not only provide poor communities with affordable 
medicines, but create work. Toe Quatro Varas project run by 
Kew and the University of Ceará, Brazil, employs fifty street 
children as 'health agents' to sell the project's medicinal 
products in the local comrnunity and disseminate the 
therapeutic importance of each plant, Bioprospecting tends 
only to generate modest employment in the short term, but 
the more value-adding activities that can be conducted in the 
provider country, the less the activities rely on externa] 
demand and the greater the revenue, so that more full-tirne 
jobs can be supported. 

lmaginative benefit sharing: using ingenuity to rneet local 
needs 

The appropriate balance between the different kinds of 
benefit depends entirely on the circumstances of the 
individua] case, the partners' needs and their strategies for 
deriving the maximurn advantage from bioprospecting. 
Royalties offer compensation many years into the future in 
the event that a product is developed. Other fonns of benefit 
offer immediate compensauon for effort and services. There 
is scope for benefir-sharing agreements to be rnuch more 
imaginative. One of the advantages of the requirernent for 
fresh negotíaríon in each case is the opportunity to devise 
agreements that are tailored to rneet specific needs, and the 
freedom to include unusual or unique aspects 

4.3.2 Sharing benefits with whom? 

The sharing of benefits ar the local levei is perhaps the most 
important aspect of bioprospecting (see below). However, 
Art. 15(7) of the Convention concerns the fair allocation of 
benefits from use of genetic resources between Contracting 
Parties, and makes no explicít reference to compensation for 
the contributions of individuais within the country. 
Similarly, Art.s 15(4) and 15(5) refer to agreement on access, 
on mutually agreed terms and based on prior infonned 
consent, by contracting parties and not the people within 
them. Indeed, Art. 15(1) specifies that governments have the 
authority to determine access to genetic resources, so that 
questions of access and benefit-sharing within a country are a 
matter for national law and policy. Art. 80) refers to the 
preservation and application of the knowledge, innovations 
and practices relevant to the conservation and sustainable use 
of biodiversity of indigenous and local comrnunitíes 
embodying traditional lifestyles, It requires parties, subject to 
their national legislatíon, to 'encourage the equítable sharing 
of the benefits arísing from' their utilization. Thus, while 

benefit-sharing with stakeholders within countries is 
encouraged, there is no legal requirement on the part of 
bioprospectors to ensure that benefits are recumed not just to 
the government of the country in which they gather genetic 
resources, but to the communities and organizations directly 
involved. and similarly no obligation on the part of providing 
countries to ensure any benefits they receive from 
bioprospecting partners are passed on to groups other than 
governrnent within the country, 

However, in the Preamble, the Convention 'recognizes the 
dependence of indigenous and local communities on 
biological resources, and the desirability of sharing equitably 
benefits arising from the use of traditional knowledge, 
innovations and practices relevant to the conservation of 
biodiversity and the sustainable use of its components'. 
Severa! provisions in the Convention stress the importance of 
participation by different sectors in society, includíng 
indigenous peoples, local communities, women, NGOs, and 
business, and Art. 11 refers to the need for measures that act 
as incentives for conservation and sustainable use. The fair 
and equitable sharing of benefits is listed as one of three 
objectives in Article l of the Convention. Benefit-sharing 
can be neither fair nor equitable unless appropriate benefits 
reach the different groups contributing to the conservation 
and sustainable use of genetic resources. Furthermore, to 
secure the conservation and sustainable use of genetic 
resources requíres the active participation of many groups in 
society, and in particular, the communities local to the 
biodiversity. They will only be motivated to protect resources 
and use them sustainably if they derive more benefit for doing 
so than from unsustainable use. Sharing benefits at the local 
levei ·is thus of paramount irnportance to secure the other 
objectives of the Convention - conservation and sustainable 
use. Some national access Iegislation, for example in the 
Philippines[76], requires prospectors to seek prior infonned 
consent and share benefits with national stakeholders such as 
local cornmunities and indigenous peoples. Participation is 
covered in section S below. 

4.3.3 Dedicating benefits to conservation 

Sharing benefits with the stakeholders involved in 
bioprospecting contributes to conservation by creating an 
incentive for them to protect biodiversíty. However, this 
indirect support for conservation is unlikely to be sufficient to 
guarantee the protection of ecosystems and their components. 
Explicit measures dedicated to conservation should be built 
into benefit-sharing agreements, a consideratlon that is often 
dealt with inadequately in bioprospectíng agreernents. 
Govemment authorities responsible for granting access can 
address the issue by requiring the dedication of some revenue 
or other benefits to conservation. For exarnple, MIRENEM, 
Costa Rica's Ministry of Natural Resources, Energy and 
Mines, requires INBio to pay 10% of its research budget and 
50% of royalties to the National Park Fund. MIRENEM 
received $100,000 from INBio foreach of its agreements with 
Merck. INBio also donates equipment and materiais to 
MJRENEM, provides it with technical advice and makes 
available to it the information on INBio's inventory and 
conservation databases. 
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4.3.4 lntellectual property rights 

Inrellectual property rights (IPRs) are designed to encourage 
innovation by allowing inventors some control over the use of 

, their ideas and financial compensation for the time and 
labour involved in developing an invention, and thus should 
promote 'added value' activities, such as the development of 
drugs. Indeed, to develop a pharmaceutical often entails the 
investment of severa! hundred million dollars, a decade of 
work, and the lntellectual contributions of local communities, 
indigenous peoples, academics, and scientists from many 
disciplines ín industry. Toe protection of this intellectual 

· property would seem essential to ensure that ali those 
involved in bioprospecting derive a fair and equitable share 

from the results. However, to develop a range of IPRs that 
match the intellecrual contributions of groups as disparate as 
indigenous communities and business and that are well 
designed to protect and compensate their efforts presents a 
considerable challenge. 

Current legal regimes are not well suíted to protect 
indigenous innovation. Furthermore, different countries and 
sectors of Society hold strong, and often contradictory, víews 
on political, social and ethical issues surrounding the 
valuation of various intellectual contributions, and the 
propriety of granting exclusive rights over life forros or 
monopolies over goods and services of public use. 
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Some forms of intellectual property protectíon relevant to bioprospectlng for medicines 

Patent: 

Patents are rnonopoly rights allowing inventors to control the exploitation of their inventions for a limited duration. The Agreernent 
on Trade Related Aspects of Intellectual Property (TRIPS), adopted in 1994 as part of the Uruguay GATT Round, stipulates that the 
term of patent protection in GA 1T member states shall be a minímum of 20 years from the time of filing the application. Patents 
are granted for inventions, but not mere discoveries from nature, Such inventions include products - such as a machine or a 
'composition of matrer' - and processes devísed or altered by man rhat satisfy the usual tests for novelry, utility and non-obviousness. 
The range of patentable inventíons is broadening. Patents have been granted on biotechnologies, pharmaceuticals, geneticaJly 
engineered plants and animais, and human cell lines, Toe TRIPS Code requites GATT members to adopt minimurn standards for 
alrnost ali areas of intellectual property, including parems. Inventions in ali fields of technology must be open to protection by 
patent, with the exception of methods of curing humans and animais. and plants, animais and essentially biological processes for 
producing them. Microorganisms and rnicrobiological processes rnust be protected, and so must plant varieties, the latter either by 
patents or by 'an effective sui generis system'. The range of royalties resulting from patents in typical bíoprospecting agreements can 
be found in section 4.3.1. 

Plant Varíety Protection: 

Severa} countries have adopted national plant variety protection to protect and compensate breeders' innovation when patents are 
not available for planes or even as an alternative to patents, Toe Union for the Protection of New Varieties of Plant (lJPOV), under 
the auspices of WIPO, has resulted in two Conventions: 1978 and 1991, with 27 mernbers". Until 31 Deeember 1995 any country 
may choose to joín either, but thereafter the 1978 Convention will not accept new mernbers. The 1978 UPOV allows signatory 
governrnents to determine which species they protect and allows farmers to save and exchange seed for the next growing season. 
Toe 1991 UPOV requires ali plant species to be protected and the presumption is that farmers are not permitted to save or exchange 
protected seed. However, governments are permitted to (and do) derogate from this position. allowing their farmers to save seed. 
Accession to UPOV will satisfy lhe TRIPS requirernent for patent or 'an effective sui generis system', but other fonns of protection 
may well be possible, and are being developed by various governments and institutions. (See proposals outlined on rhe following 
page.) 

Trade Secret: 

Innovation may be protected by trade secret, provided the knowledge is maintained in secret. A trade secret is commonly regarded 
as a formula, partem, device or compilation of informatíon that is used in business, and rnay provide a cornpetitive advantage. 
Trade secret can be used in plant breeding by keeping secret the parents of the hybrids that are sold. Similarly, if researchers are 
confident of keeping elements of bioprospecting secret - for example. the location and taxonomic identification of biological source 
materiais, the índigenous knowledge concerning thern, and the biotechnology applied to them, trade secret law could protect their 
intellectual property, and ensure that they alone would be able to benefit from it. In some circurnstances, trade secret law can 
govem the material transfer agreements under which genetic resources are exchanged. 

Copyright: 

Copyright offers a limited, qualified monopoly to stop anyone otherthan the holder of the right from copying the material covered, 
which is generally original literary, artistic or design work created by man. Such a form of intellectual property protection could be 
used to restrict and charge for access to databases, for example inventaries of biodiversity, or of ethnobotanical knowledge relating 
to lhe medicinal uses of plants. Drawing on the experience of the music recording industry, suggestions have becn made for blanket 
licenses generating set fees each time genetíc material is used, but problems of monitoring, admínistration. assessment and 
allocation associated with the concept remain unresolved. 

Trade Mark: 

Many herbal remedies are not patentable, since they involve treatments that have been well known for generations, and unmodified 
plant material. used justas it is found ín nature. Manufacturers who feel their reputation will induce custorners to buy from them, 
rather than frorn competitors, can market their products with a registered sign (or trademark) over which they have the exclusive 
right, enabling thern to distinguish their products from those of other manufacturers. This does not prevent others frorn marketing 
an identical product, but simply from atternpting to pass it off as a product of the company with the mark. 
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Some proposals for sul generis forms of intellectual property right to protect and compensate indígenous innovatíon 

Community Intellectual Property Ríghts {CIPR): a proposal for IPR legrslation relating to piam genetic resources providing 
for both breeders' rights and farrners' rights. To be effectíve, CIPR might need natíonal legislation and internacional 
agreernents on recíprocality and/or a global database to track germplasm. 

Public Defender I Ombudsman: who could intervene to adjudicate CIPRs or redress inequality of bargaining power, for 
example, between local cornmunities and governments, or developing countríes and multinationals. 

Model Drafl Community Intellectual Rights Act: a proposal by the Third World Network, in the context of TRIPS and the 
Convention, to set out new criteria for claiming patent rights compatible with the culrural values and practices of indigenous 
peoples. Includes a proposed 'Registry of Innovation' allowing communities to register ideas, to control access to thern, and to 
prevent others from patenting them. in a manner similar to defensive publication. 

Legislation implementing the 1985 UNESCO/WIPO 'Model Provisions for National Laws on Protection of Expressions of 
Folklore Against Illicit Exploitation and Other Prejudicial Actíons ' (which envisages protection of 'íntangible expressions', and 
not just 'works · of folklore), and expressly extending protection to cover traditional genetic resources as 'expressions of folklore' 
to be protected. 

Inventors' Certificates: a proposed right of non-monopolistic control assigned to indígenous communities, to be recognised in 
the sarne way that foreign inventions are by the patent system, with the possibility of non-rnonetary rewards, 

Traditional Resource Rights (TRR): Toe term TRR encompasses intellecrual property rights, but denotes broader 'bundles of 
rights' including for example, human rights, land rights, religious rights, and cultural property. Proponents suggest TRR can be 
used to build a sui generis regime for protection, cornpensation and cornmunity ernpowerment, extending beyond lhe use of 
knowledge relating to biological resources, to self-detennination and tbe right to safeguard 'culture' in its broadest sense. 

ln today's globalízed economy, investment flows increasingly 
freely across borders, and innovators frorn different countries 
collaborate in intemational research and developrnent, but 
since the form, extent and enforcement of different IPRs vary 
from country to country, there is no coherent international 
systern of intellectual property rights law, Toe costs and 
feasibility of instituting, monitoring and enforcing a systern 
of IPRs add to these challenges. A good introduction to these 
issues can be found in the books 'People, Plants and Patents' 
(The Crucible Group, 1994) and 'Beyond Intellectual 
Property Rights: Traditional Resource Rights For Indigenous 
And Local Cornmunities' (Posey and Dutfield, forthcoming). 

The k.ey forms of intellectual property protection relevant to 
bioprospecting for medicines" are patent, plant variety 
protection, trade secret, copyright, trade mark and various 
proposed suí generis fonns of protection (see table, above). 

One safe conclusion is that, in the light of the cornplexities 
surrounding IPRs, they should be seen as just one of the legal 
toais that can promete fair bioprospecting arrangements. 
Compensation for innovation and the protection of ideas can 
be irnplernented in other, binding legal forms, such as 
contract" (as provided for in Art.15, typically berween 
provider.s and users of genetic resources, whether terrned 
bioprospecting agreements, material transfer agreements, or 
access agreernents), but also aspects of public and private 
international and national !aw such as hurnan rights, 
environrnental law, state responsibility, company, 
cornpetitíon and anti-trust laws, tax law, tort, and land and 
property law. 

Another is that appropriate IP protection varies from country 
to country, according to a country's levei of development, its 
economic activity, the kinds of individual who are its 
innovators. the nature of their intellcctual products, and the 
national ethic concerníng ownership, particularly over life 
forms. Toe innovation strategy recommended by the Crucible 
Group should form ao irnportant elernent of the strategy on 
sustainable use of biodiversity recommended for each country 
in this report (see Section 7). 

4.3.5 Ownership of land and resources 

ln situ: Toe Convention makes no reference to ownership 
of land or genetic resources'", dealing only with access to 
genetic resources and sovereign rights over natural resources. 
Quesacns of ownership and tenure inevitably have an 
irnportant bearing on the practicalities of bíoprospecting , and 
are an important element of the national legislation and 
policy that governrnents can use to 'determine access' to 
resources (Art.s 15(1 )), yet they are often overlooked by 
policy-rnakers. A user must be satisfied that the supplier has 
authority to collect and provide the genetic resources, or else 
it cannot be confident that it is satisfying the Convention 's 
requirernents. Such authority may rest not only in the 
governrnent promulgating policy on access to genetic 
resources, but also with those with private rights over the 
Iand. In order to focilitate bíoprospecting, governrnents ma)' 
need to clarify the relationship between tenure and access, 
reviewing both land law and national access law, 
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Ex situ: Cerrain ex situ collections are not owned 
absolutely, but held on rrust, A number of institutions are 
currently reviewing the legal status of theír collecrions, and 
conditions of access to them. Material transfer agreernents 
governing the acquisítion and supply of resources tend more 
and more to clarify not only issues of intellectual property 
rights, bur ownership. · 

Tenure is relevam not only to securing the necessary 
permissíons to prospect for genetic resources, but to fostering 
a sense of communicy and responsibiliry, and motivating the 
people livíng on land to improve it, and to conserve and use 
biodiversity sustainably, Where the issue of tenure has not 
been clarified so that all corners enjoy free and open access, 
unsustaínable use and overexploitation are common". A 
review of the effect of tenure regimes and identification of 
options that could promete conservation and the sustainable 
use of biodiversity would complement measures to introduce 
access legislation and revíew intellectual property protection, 

4.3.6 Information systems and inventories of genetic 
resources 

Toe value of genetic resources lies not so much in the 
physical material itself, but in the ínformation it contains. 
Indeed, bioprospecting emails the search for the genetícally 
and chemically coded information on how plants and animais 
adapt to their environments, and the application of this 
knowledge 10 medical use. Article 7 of the Convention 

requires parties to identify and monitor the cornponents of 
their biodiversity, a need compounded by the loss of 
biodiversity and the cultural diversity that is the source of 
much knowledge relevant to its conservation and sustainable 
use. Toe Convention requires partíes to identify and monitor 
the components of their biodíversity, for which toeis will be 
needed to identify potential uses of bíological materiais and 
their sustainability, to assess indicators of loss of biodiversity, 
and to develop rnethodologies to monitor the sustainabillty of 
the use of ecosystems and the biodiversity in thern. 

The ability to provido reliable information relevam to 
bioprospecting, such as taxonomic infonnation, collection 
details, organism distribution and ecology and the biological 
interactíons between organisms and their ecosystems, adds 
value to the raw biological resources, and is a major factor 
enabling a provider of biological resources to attract potential 
partners. Biodiversity inventories such as INBio's Narional 
Biodiversity Inventory and Management Systern, and 
ínformation systems on the uses of plants such as 
NAPRALERT, MEDLI~t, BIOSIS, CA and AGRICOLA, 
provide background information whích can help the partíes to 
bioprospecting agreements to provice value-added services, 
and develop products from the genetic resources. There are 
not, as yet {to the best of this author's knowledge), any 
publicly accessible databases contaíning information dírectly 
relevant to bíoprospectlng. such as lists and details of existing 
bíoprospecting agreernents. Toe potential of the clearing 
house rnechanism provided for in Art.18 of the Convention to 
contríbute to meetíng this need is discussed in section 5.5. 
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Chapter 5. ROLES OF DIFFERENT ACTORS 

5.1 THE ROLE OF QOVERNMENT IN 
BIOPROSPECTING 

The role of government in bioprospecting 

strategy: create a national biodíversity strategy (including a strategy for the sustainable use of biodiversity); (see 
section 6) 

íntegratlon: integrate national biodiversity pclicy with other áreas of policy. including: tenure of land and genetic 
resources; scíence and technology, particularly strategies for capacity building; education; health 
policy; trade and industry; policies to encourage foreign direct investment and joint ventures, including 
intellectual property protection, foreign ownership, etc; 

partícípatíon: encourage and facilitate particípation by stakeholders 

Natíonal biodlversity strategies 

Article 6(a) of the Convention obliges each contracting party 
to develop a national strategy for the conservation and 
sustainable use of biodiversity (see section 6). An importam 
aspect of such a strategy is the introduction of legislation and 
policies clarifying which institutions in the country have the 
authority and responsibilíty to grant access to the nation's 
biological resources and on what terms, thus setting the 
conditions for bioprospecting agreements and the ability to 
monitor them. Toe potential role of a national focal point is 
discussed below. Another element of such a strategy, which 
must be based on a realistic assessment of lhe role and 
potentiaí contribution of bioprospecting, is the development 
of a strategy on how to add value to biodiversity, Since the 
fate of bíodiversity is tied to its treatment ar the local levei, it 
is vital to motívate all aspects of society to become involved 
in its conservation and sustainable use. National biodiversity 
strategies offer the opportunity to initiate a process which can 
continually draw on the participation of all stakeholders, The 
imponance of participation is stressed throughout the 
Convention. Toe specífic roles of the different elements of 
society are discussed in lhe following sections, 

Integratíon with other áreas of policy making 

Article 6(b) requites parties to integrate biodiversity policy 
into 'relevam sectoral or cross-sectoral plans, programmes 
and policies', without specifying which areas are relevant. 
Since bioprospecting for medicines is a multidisciplinary 
area, a broad range of policies are irnplicated. Among the 
rnost important áreas are educatíon, health, trade and 
industry, and planning. 

Education policy can play a large part in rarsmg popular 
awareness about the potential that biodiversity offers the 
country in social, econornic and environmental terms (see 
Art. l3) and equipping people with the skills and expertise 
needed for the rnany activities involved in the conservation 
and sustainable use of biodiversity, and in particular, the 
scientific and technological skills to add value to natural 
resources, After many years of overlooking national 

resources and skills in favour of Western techniques, severa! 
governrnents and intergovemmental organizations have 
recognized the contribution that traditional medicine can play 
to rneeting national health needs at affordable prices, and 
even in exporting such knowledge and products to foreign 
markets, Government policy can encourage integrated health 
care, and set high standards of quality control, safety and 
efficacy for any medicinal products. Departments of 
planning and land can ensure that requirements are in place 
for social and envíronmental impact assessments, to include 
assessments of potential impact on biodiversity, not only for 
individual projects, but also for programmes and policies, and 
also ensure that tenure over land and natural resources will 
encourage conservation of biodiversity and sustainable rather 
than exploitative use of resources (section 4.3.5). 

To attract investment and participation in bioprospectlng by 
foreign public and private organizations. govemments must 
create an attractive investment clirnate. According to the 
Business Council for Sustainable Development'", companies 
look for "macroeconornic and political stability, reliable legal 
and property systems, an educated work force, and an 
adequate physical infrastructure (roads, power, 
cornmunicarions, and so on)". The protection of intellectual 
property encourages investrnent in research and developrnent, 
in particular joint or collaborative research and development 
agreements and technology transfer, Reliable infrastructure 
supports the production, transport and quality of samples, An 
educated workforce contributes intellectual support to a 
project, adds value to the biological resources, and guarantees 
their quality and that of the infonnation accompanying thern. 
Strategies by which countries can attract bíoprospecting 
partnerships are dealt with in more detaíl in section 6. 

Partícipatíon and coordínatíon of bloprospecting 
activities: the role of a national 'focal point' 

Many disciplines, and a range of srakeholders, are involved 
in bioprospecting. Biodiversity issues are often poorly 
coordinated, with responsibility for various aspects devolved 
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upon a range of govemment departrnents. If the sustainable 
use of biodiversity is to be dealt with strategically and · 
integrated into other áreas of policy-rnaking, governments 
may wish to designate a national 'focal poinr' to play a 
coordinating role. Severa! commentators have flagged the 
potential advantages83 of such a body, suggesting for it a 
range of functions such as coordinarion and ímplementation 
of access agreernents with other states and wit.h private 
entities; the authority to negotiate terrns of access and benefit 
sharing; responsibility to track the use of genetic resources, 
and to collect and disburse user fees, royalties, and other 

benefírs: to identífy potential uses of national biodiversity, 
and potential users, 

The 'focal point' could play a coordinating role in the 
developrnent, and later lhe implementarion, of the 'national 
strategy for the sustainable use of biodiversity' recommended 
in section 6. Key activities are described ín the box below. 
Toe body could be based in one of severa! institutions, 
depending on national círcumstances: a govemment 
department, agency or coordinating body, an NGO, a 
research institute ora private contractor". 

The role of a nationaJ focal poínt for bioprospecting 

coordinate national participation: facílitate participation of stakeholders in developing national policy and entering into 
bioprospecting partnershíps; 
communicate policies and procedures: cornmunicate to foreign partners the details Óf national legislation, polícy and 
procedures for securíng access to genetic resources: 
facilitate partnerships and beneflt sharing: help prospective bioprospecting partners to ídentify collaborators and 

· institutional channels for benefit-sharing by informing foreign partners about national stakeholders and institutíonal 
mechanisms for benefh-sharing (and vice versa); effect 'introductions' to facilitate partnerships; 
admínlster and /or adjudicate access applications: adminíster 'fast-track' procedures for access applícatíons, collecting 
permíts and securing prior informed consent; adjudicate on applications; · · 
infôrm and traím dissemínate information and conduct training with national stakeholders on aspects of bioprospectíng 

'•'such'a.s negotiating and drafting agreements, designing benefit-sharing agreernents anel mechanisrns to implement thern, and 
manàgfog bíoprospectíng projecrs. 

- See also 'Negotiating and lmp/ementing an Agreement for Access to Genetic Resources'; page 42 - 
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5.2 THE ROLE OF NON-GOVERNMENTAL 
ORGANIZATIONS (NGOS) 

The following table sets out a range of possible roles that 
NGOs can play in bioprospecting. Toe ability of individual 

NGOs, such INBio, to perforrn severa! of these functions, 
suggests that NGOs could be well suited to a role as 'focal 
point' (section 5. I. ). 

Contributing to bioprospecting agreements: 

The many potentiaJ roles ofNGOs in bioprospecting 

As parties to bioprospecting agreements: supplying genetic resources, collecting and preparing specimens, providing 
value-added services (ie samples, extracts and accompanying biochemical or ethnobotanical information); designing 
agreements with realistic and beneficial benefit-sharing; 
Advising parties to bioprospecting agreements: offering infonnation and policy, technical, managernent and legal 
advice to parties to bioprospecting agreements; helping thern to design beneficial bioprospecting agreements and 
identifying benefit-sharing mechanisrns, íncluding institutional partnerships: 
Brokering agreements: bringing together providers and users of biodiversity; 
Monitoring and EvaJuation: monitoring bioprospecting agreements and evaluating their success in attaining their 
objectives and in securing a fair and equitable sharing of benefits. 

Managing resources and information: 

Managing resources: in and ex situ conservation and sustainable use of bíodiversity; 
• Information systems: developing information systerns for managing information on biodíversity; 

Databases: compiling biodiversity inventaries and other relevant databases. 

Policy development and scientific research: 

Policy: developing polícy on bioprospectíng and related issues; 
lnternationaJ negotiations: parlicipating in international negotiations: 
National strategiest participating in the formulation of national policies and strategies; 

• Research and development: drug development, ethnopharmacognosy, etc. 

Education and capacity buíJding: 

Awareness raising: raising awareness on the value of conservíng and using biodiversity sustainably, and on the benefits 
of best practice in bioprospecting; disseminating information on fair and equitable bioprospecting; 
Advocacy: lobbying governrnerx, busíness and other stakeholders for international and national standards and to 
promote best practice; 
Education: teaching relevant stakeholders science, policy, law, ethics, and business rnanagement relevant to 
bioprospecting, and ensuring education is interdisciplinary; 
Capacíty building: training stakeholders in skills and te~hniques relevant to bioprospecting: designing benefit-sharing 
mechanisms; buifding the institutimal capacitíes of stakeholders such as NGOs, government, business, researchers, local 
communities. 

5.3 THE ROLE OF THE PRIV ATE SECTOR 

The private sector is a key actor in bioprospecting. Article 
16 underlines the importance of technology to the sustainab\e 
use of biodiversity, encouraging states party to the 
Conventíon to facilitate its access and rransfer, It is generally 
not, however, govemrnents that contrai such tcchnology. 
Companies - frorn the one-rnan enterprise and small compew 
specialising in collecting and screeaing, to multinationals - 
possess and develop the scientific and technical skills and the 
technologies, some of them proprietary, to add value to 
natural resources. Thr.Y have budgets to invest in research 
and development, and the innovation and efflciency to 
manufacture the quantities of naturally-derived drugs needed 

for local and export markets. Within the context of national 
legislation that ensures the objectives of the Convention are 
met, and policies to encourage private sector involvement, 
business. whose primary aim is to make money, and not to 
protect biodiversity, can nonetheless promote sustalnable 
bioprospecting. Well considered bíoprospecting agreements 
can enable countries to gain access to technology and other 
benefits. Companies, too, have much to gain from 
partnerships with well organized institutions, benefiting from 
streumlíned access procedures, reliable supply and resupply, 
and added v alue in terms of providers' superior lcnowledge of 
their biodíversity. 
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5.3.1 Demand side: how business ( and collectors} can promote sustainable bioprospecting 

Sourcing policies: 

How busíness can promote sustainable bíoprospectíng 

Adopt and make publíc best practice collection policies 
Integrate these into ai! material transfer and bioprospecting agreernents 

Partnership: Help developíng country collaborators to add va]ue to their resources and rneet 
national needs, particularly by engaging in joint research 

Benefit sharínge Adopt best practice policies, and ensure mechanisms are in place to secure the return 
of benefits to the relevant stakeholders 

Transpareneyr Exchange information and improve transparency to spread best practice and raise 
awareness 

- See also 'Negotiating and Implementing an Agreement for Access to Genetic Resources'; page 42- 

Codes of conduct integrated into agreements 

Companies can promete bioprospecting that supports 
sustainable development by adoptíng a responsible policy 
concemíng acquisitíon of genetíc resources and their 
exchange a1ong the supply chain (see section 6), publishíng a 
policy statement setting out the company's practice, and 
ensuring that the elernents of this are integrated into all 
material transfer and bioprospecting agreernents. 

Agreements; prior inforrned consent and best practice in 
benefit sharing 

Companies can accept genetic resources and information only 
from suppliers with permission to collecr and supply samples, 
when satisfied that suppliers' activities are ín accordance 
with the relevam legis1ation and polícy, and if the irnrnediate 
suppliers have themselves entered into supply agreernents 
that entail benefit-sharing with those along the supply chain, 
ultimately to those that own and protect the resources, 
Companies can include in their agreements with supplíers of 
genetic resources, terms that provide for best practice in the 
fair and equitable sharing of the benefits, including financial 
consideration in the fonn of payment for samples, research 
budgets and royalties, technology transfer. capacity building, 
and sharing of the resulrs of research. 

Implementation: mechanísms for benefit sharing and 
partnershlp 

Companies should ensure that mechanisms have been 
identified for returning the benefits envisaged to the most 
appropriate institutions in the country providíng the 
resources, as close as possible to the individuais providíng the 
resources and expertise, Where such actívíties are. beyond the 
professional and local knowledge of companies, they should 
work in partnershipwith others who rnay be able to help with 
information in this area, for example local NGOs. 

Helping supplíers to add value to genetic resources 

Through collaborative research and development agreements 
and joint ventares with the suppliers of genetic resources, 
pharmaceutica1 companies can help suppliers to build the 
capacity to add value to their raw genetic resources, improve 
qualíty control, and share with thern the fruits of their own 
biotechnology and research and developrnent (see Articles 16 
and 19). They can purchase products further up the va!ue 
chain than raw materiais - i.e. once they have been extracted, 
screened, fractionated, isolated, characterized and even 
'synthesized, or in the case of herbals, buy finished 
preparations rather than raw or processed plant material. 
This will often be easier for a company when it is in a long 
term relationship with a supplier, confident of the quality of 
the supplier's service, and with an incentive to invest 
technology and training in the supplier. The increasing 
number of such agreements demonstrares that it can make 
cornrnercial sense to doso. 
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S.3.2 Supply side: a range of options for providers of genetic resources 

How supplíers of genetic resources can become involved in bioprospecting 

Market opportunitles: Become familiar with the range of markets to which it is possible to contribute: 
• Non-prescription medicines: over the counter and herbal rernedies for local or 
global rnarkets 
• Prescription medicines: for local or global markets 
Consider the kinds of products and services needed in each sector: 

genetic resources: crude plant material or other genetic resources; plant 
preparations, extracts or processed materiais; 

R&D and infonnation: ethnobotanical information on uses of medicines, 
information on indications, counter-indications, methods of preparation, dosages, 
prior experience on safety, and toxicity; results of screens; results of further R&D: 
fractionation & isolation, characterization and synthesis of a lead compound; selling 
on of patented cornpounds or candidate drugs; 
• finished products: manufacture of herbal or pharrnaceutical products: conducting 
toxicological, pre-clinical and clinicai triais, passing regulatory hurdles and 
marketing the finished product. 
Find out about the regulations for marketing medicines, food supplements, etc and 
quality standards ín each proposed market and good manufacturing practice 

Services required: 

Standards: 

- See also national strategy for the sustainable use of biodiversity, section 6 - 

Non-prescriptíon medicines for local markets 

Toe World Health Organization estimares that 80% of people 
in developing countries rely on traditional medicine for their 
primary health care, and about 85% of traditional medicines 
involve the use of plant extracts85• Traditional knowledge of 
remedies from plants can be tapped to treat many common 

ailrnents cost effectively. Relatively low-technology 
rnanufacture of appropriate medicines can not only meet local 
health needs. but provide other sustainable development 
benefits. such as the creatíon of employment. 

The Living Pharmacy of the Quatro Varas Community: 
primary health care and employment in the poor communities of North-East Brazíl 

Aiming to provide the poor with affordable and accessible primary health care.and to build local communities' capacity to become 
self-sufficient ln growing and using medicinal plants, the Living Pharmacy programme supplies communities with seedlíngs of 
medicinal plants for remedies whose efficacy and safety have been tested in the laboratories at the Federal Uníversity of Ceará. 
Members of the local communíty are trained in the horticultura! skills to cultivate the plants. Working with local herbalists, 
scientísts from lhe University have formulated a number of remedies, and, in a basic laboratory constructed by the community, have 
produced approxirnately 50,000 flasks of syrup for coughs and asthma, over 20,000 lollipops for throat ailments, and over 1000 bags 
of various herbs to treat specific complaints. Fifty street children have been recruited as 'health agents' to sell the products in the 
local comrnunity and disseminate the therapeutic importance of each plant. 

Source: K'Pipe-wotferstan, Royal Botanic Gardens, Kew, UK March 1995 

Sustainable use of local biodiversity through integrated healthcare systerns in ~1adagascar 

Toe lntegrated Health Care and Conservation programme in the Manongarivo area of North-West Madagáscar has increased local 
comrnunlties' willingness to conserve local biodiversity, promoted and conserved local ethnobotanical knowledge, and raised the 
capacity of vi11agers to improve their health and econornic conditions by hamessing local knowledge of the use of medicinal plams, 
Phannaceuticals are often 3 to 4 times more expensive in rural areas than in urban centres, whereas local medicinal plants are freely 
avai1able. A multidisciplinary tearn consists of the local traditional healer, members of the community who help to prepare 
medicinal plants under his instruction, guides, an ethnobotanist, medical docrors, scientists from other disciplines at the University 
of Antananarivo, and students, A Local Health Care Cornrnittee made up of elected individuais from different villages has been set 
up to run the Integrated Clinic, which the community constructed and equipped. Asthma, coughs, diarrhea, fever, parasites and 
scabies are treated effectively with medicinal plants, whereas bilharzia and venereal diseases are treated with pharmaceuticals. 
Malaria and wounds are treated by a cornbination of the two approaches. Using medicinal plants to treat scabies and intestinal 
parasites alone saves patients an average of US$5 and 7 respectively. Villagers can now afford pharrnaceuticals for other ailrnents, 
and have saved funds to buy other provisíons and improve living conditions. 

Source: A. Hamilton, WWF, Godalming, UK, March 1995 
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Non-prescriptíon medicines for global markets 

Opportunities for supplying the global market for phytomedicines 

Supplying raw plant materiais; 
Supplying extracts or processed ingredients; 
Manufacturing finished products, and marketing them either as food supplements, oras over-the-counter medicines. 

Toe phytopharmaceutical market represents an opportunity 
for developing countries. However, producing goods and 
services of a quality adequate to attract the Western 
consumer, and satisfying the strict regulatory requirements 
which differ from country to country, has hitherto proved a 
considerable challenge for developing country suppliers. 
Partnership with developed country companies could help 

developing country suppliers to build the capacity to 
manufacture and rnarket such products. ln the mean time, 
while building their capacities to add value to the raw 
materiais and produce and package attractive finished 
products, developing countries may be able to benefit from 
supplyíng raw or processed materiais. 

Some information on the market for phytomedicines 

Toe market for non-prescription, or 'over-the-counter' medicines is growing, Sales of medicines sold without prescription in 
Britain, for example, have risen 70% silice 198886• Some or these non-prescription medicines are 'phytomedicines' or 
'phytopharmaceuticals', based on plants. Phytomedicines, including herbal remedies, are used to treat a number of comrnon 
ailments. Toe global market for phytomedicines was estimated as $2.2 bn in 1989, representing some 5% of the total 
pharmaceutical market. ln that year, the annual growth rate of the market for phytornedicines in six OECD countries ranged 
between 3% and 22%87• Consumer interest in phytomedicines varies a great deal from country to country. ln the whole of the 
USA, over the counter sales ofherbals in 1990 were valued at $86lm, whereas in Germany alone, sales in the sarne year reached 
$1,550m88• Germany accounts for 60% of the European market, but even in this most enthusiastic rnarket, phytomedicines 
represent only 7% of the pharmaceutical market. In other countries, the proportion is much smaller89. 

Phytopharm Limited UK: placing traditional herbal remedies on the Western market 

Phytopharrn concentrares on the validation of plants which are known to have established ethnic use in diseases that are not well 
served by Western pharmaceuticals. Toe company's experience is that tradítional medicinal practitíoners around the world have 
defined a window of safety and efficacy by careful observation, triai and errar, but that ensuring quality contrai in supplies 
preSf'.nts a challenge. ln arder to make such remedies available in Western markets, Phytopharm takes these established ethnic 
uses as the starting point for rigorous clinicai triais, producing quantified infonnation which can be used to meet regulatory 
requirements and obtain marketing authorization in the West. Currently, Phytopharm obtains only raw and processed herbal 
materiais from producers in developing countries and brokers in Europe and Hong Kong, but is considering closer partnership 
with some supplíers to see whether it might be possible to add more value in the supplier countries and maintain standards of 
quality control to meet regulatory requirements in the West. 

Source: Whittle {1995) 

East•West Herbs UK: importing finished herbal products from China 

Chinese medical practitioners and consumers in the UK can obtaín 1.500 herbal products, classified as food supplements, that 
East-Wesr Herbs import from around the world, the majority of which are traditional Chinese remedies. The products are 
provided with information on how and for what to use them, but no medicinal clairns, In the future, the company intends to put 
some products through clinicai triais so that they can be marketed as over-the-counter medicines, with indications of their 
medicinaJ value. Toe company buys raw medicinal herbs and processed ingredients such as concentrated powders and various 
extracts, but it also imports direct from China 100 finished products - Chinese patent medicines - sales of which bring lhe 
supplier some tive times the value of providing raw materiais. If necessary, East-West repackages and relabels the products 
attractively, with quality infonnation to satisfy UK regulatory requirements and the standards of the Westem consumer. 

Dr. Zhong, Director of the R&D Division, is a practitioner of both Western and Chinese pharmacy, with a PhD in the chemistry 
of medicinal plants. He acts as an advísor to the Chinese govemrnent and herbalisrs, and on visits to China to buy products, 
gives Jectures and works with Chinese counterparts to help them build their capacity to manufacture value-added and finished 
products meeting the standards of quality control, provision of infonnation and attractiveness necessary for Western markets. 

Soarce: personal communication with Dr. Shouming Zhong, (31 March and 26 April 1995) 
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Supplying genetic resources and services topharmaceuticaJ companies 

Opportunities for supplying the market for pharmaceuticals 

Supplying crude plant material or oner genetic resources; 
Supplying plant preparations or other extracts; 
Supplying extracts wíth information: 

ethnobotanical infonnation oa uses of medicines, indications, counter-indications, methods of preparation, 
dosages, prior experience on safety, toxicity, etc; 

• results of screens: supplying extracts with information on the activity found against particular screens; 
further infonnation: the results of further R&D to isolate, characterize and elucidate the structure of a lead 
compound; 

Supplying processed products, developed through collaborative R&D 
Supplying finished products 

Pharmaceutical companies are far from hornogenous in their 
approach to drug developmenr, Some speciaise In natural 
product drug development; others purely ín synthetic 
chemistry. Many split their R&D budgets berween the two. 
Some screen natural products selected ar randorn; others use 
ethnobotanical or chemotaxonomíc knowledge to select 
samples for screening. ln theír search for novel, auive 
compounds with new, unique modes of action. some prefer to 
buy raw materiais and conduct ali stages of research and 

development in-house. Others are prepared to buy extracts, 
and some to buy extracts which have already been screened 
and are supplied with information conceming their activity 
against a range of bioassays, and even the results of chemical 
studies to isolate the active compound, identify it, and 
characterize its structure. Thereafter, companies will 
generally aim to develop synthetic analogues over which the 
company can obtain intellectual property rights, and be 
relíeved of concern over the supply of raw materiais. 

Some facts about pharmaceutical production: rlsk, expense and time 

According to Merck's Chef Financial Officer Judy Lerwenr'", on average, it costs Merck $359 millíon and takes ten 
years to bring a drug to rrarket. Once there, seven out of ten products fail to return the cost of the company's capital 
investment. Merck ínvests approximately $1 billion per year in research, and may not see the profit from this for 10- 
15 years. 

Only about I in 10,000chemicals screened yields a potentially valuable Iead'" and less than a quarter of the chemicals 
reaching clinicai tria1s will ever be approved as a new drug92• 

Glaxo93 has compare d the probabüítíes of positive activity from screening different samples: 
Microbial products/fermentation broths: 0.007% positive activity 
Planr extracts: 0.07% positive activity 
synthetíc compounds from Glaxo's líbrary of chemicals: 0.23% positive activity 

Between 1960 and 1981, the National Cancer Institute screened 114,045 extracts in its cancer screening programme. 
Of these, 4897(4.3%) were confirmed as having some biological activity, ofwhich only 40 (just 0.00035%, or 3 in 
10,000) offered some promse of bcing developed into commercial products, Similarly, of roughly 50,000 samples 
covering marine and terres.rial planes imd microbes and marine invertebrates put through HIV screens in the natural 
prcducts research programme, only 4 new anti-HIV lead discoveries have progressed into the preliminary stages of 
drug developrnent. 
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Methods for selectíng natural products for screening 

random or blind: Screening a wide range of natural products, selected randomly, generally in Iarge numbers, to 
increase lhe probabilicy of including a sample exhíbiting activity, 

bio-rational: Using knowledge of planes and animais and their behaviour in certain circumstances to identify situauons 
in which they are líke!y to produce secondary metabolites contaíning active compounds. 

chemotaxonomic: Using existing knowledge of the chemicals found in certaín species of plants or animais to selecc for 
screening related species (belonging to the sarne or related families or genera) that are like!y to contain certain similar 
classes of compounds (such as alkaloids or steroids). 

ethnobotanical or ethnopharmacological: Using experience of the medical properties of natural products as developed 
by traditional medical practitioners and people local to the resources. 

Collaboratíve research and development agreements 

Institutes which do not have the scientific, technological or 
financial resources to conduct every stage of drug 
development, to secure intellectual property protection, 
conduct toxicological, pre-clinical and clinicai triais, pass 
regulatory hurdles and market the finished product may be 
able to offer cost-effective expertise in one or severa! stages of 
the process, and thus be an attractive partner for collaborative 
research and development or even a joint venture. Joint 
research enables collaborators to learn from each others' 
expertise, and to be credited with inventions and produce 
results that none could have produced alone. Since 
collaborative research involves decentralization of certain 
operations but sharing of results - typically samples being 
screened against some bioassays, or some chernistry 
conducted in one institution, and other screens and processes 
conducted elsewhere, and the results collated • the ability of 
each partner to rely on the cornpetence of others is key. 
Collaborative research and development agreements thus 

often involve long term relationships, the exchange of staff 
and technology. 

Pharmaceutical productíon and marketing in developing 
countríes 

Research, development and production of pharrnaceuticals ín 
developing countries, based on' national innovatíon, is 
currently out of reach for many developing countries. 
However, some developing country pharmaceutical 
companies are competing favourably with Westem companies 
in developing country markets, and exporting to other 
developing countries (see Ranbaxy Pharmaceuticals. below), 
Joint venrures with Western companies provide another 
means of capacity building. Toe production of 
pharrnaceuticals by multinationals in developing countries 
can also contribute to sustainable development in those 
countries by boosting GNP and creating jobs. 

Ranbaxy PharmaceuticaJs (India) 

Ranbaxy Pharrnaceuticals is the second largest pharrnaceutical company in India, after Glaxo India. Its sales for fiscal 1992- 
1993 of Rs 5.6 billion ($179 million) were up 42% on the previous year. Expores rose by 49% to Rs l.4 billion ($43 million), 
and domestic sales increased by 31 %. Three Ranbaxy products, Roscillin (ampicillin), Cifran (ciprofloxacin) and Sporidex 
(cefalexin) were among the IO best-selling phannaceuticals in India during the year. Ranbaxy is setting up a jomt venture for 
the manufacture and marketing of dosage forms in China, due to cornrnence during 1995, and has established other joint 
ventures in Malaysia, Thailand and Nigeria. Ranbaxy Hong Kong intends to expand into a number of Far Eastem markets, 
including Japan. South Korea and Taiwan. The company is setting up a wholly owned subsidiary in the Netherlands. and a 
joint venture in Canada to serve European and North Arnerican markets respectively. Source: SCRIP ( 1994) 
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5.4 THE ROLE OF INDIGENOUS AND LOCAL 
COM'.\1UNITIES IN BIOPROSPECTING 

5.4.1 The contribution of indigenous peoples to 
bioprospecti ng 

Toe Convention acknowledges the need to respect, preserve 
and maíntain 'the traditional knowledge, lnnovations and 
practices relevant to the conservation of bíological diversity 
and the sustainable use of its components' of 'many 
indigenous and local communities ernbocying traditíonal 
lifestyles', their close dependence on biological resources, 
the desirability of prornoting the wider application of theír 
knowledge with their approval and involvernenr, and of 
exchanging such information, It obliges parties, subject to 
national legislation, to 'encourage the equitable sharing of 
lhe benefits arising from lhe utilizatíon of such knowledge 
innovations and practices'. (Preamble, An. 8(j) and 
Art.17(2)). 

The role of ethnobotanícal knowledge 

Many drugs on the rnarket today owe rheir ongms to 
traditional medicine. ln their l 985 study, Farnsworth and 
Soejarto, noted a 74% correlation between the therapeutic 
category of the 119 known plant-derived drugs used in 
medical scíence and the uses of the sarne plants in traditional 
medicine. ln the area of phyrornedicines (section 5.3.2.), 
many products are largely unaltered from their traditional 
uses. India's use of plants for medicinal treatment, found 
today in over 14,000 dispensaries, dates back over 5000 years 
and has become codified in the Ayurveda, which contains 
over 8000 herbal rernedies'". ln conremporary China, 80% of 
lhe population still use traditional Chinese rnedícines'" and 
over 90% of medical needs in Africa are met this way96• 

Uses of ethnobotanical knowledge in the development of new medicines 

ln the development of phytomedícines: Ethnobotanical knowledge can be useful in the discovery and production of 
phytomedícines, which often consist of a comp]ex mixture of different natural ingredients. Many phytomedícines are the 
product of generations of ethnobotanlcal knowledge. 

As a method of selectíng samples to screem Toe proponents of the ethnobotanícal or ethnopharmacological basis for 
searching for leads for pharmaceuticals based on natural product drug discovery bring evidence to show that it increases 
the probability of finding a prornísing lead97 and offers other advantages98 such as cost-effectíveness. Major 
pharrnaceutical companies sech as Glaxo and Merck use random selection of diverse samples for high-throughput 
screening. Some claim thai where ethnobotanical information already exists on lhe medicinal properties of natural 
products, the chance that such infonnation wm lead to a previously unknown chemical entity is slim. Relatively few 
companies, such as Shaman Pharmaceutical, use ethnobotanical knowledge to select natural products for screening. 
Some small companies enjoy a cornpetitive advantage by combining ethnobotanícal knowledge with specialised screens 
focussing on a narrow spectrumof biological activities, 

In literature searches: Whether or not ethnobotanical knowledge is used to identify the basis of a new medicine, it can 
assist at several stages of pharmaceutical developrnent. Companíes pay for access to databases such as NAPRALERT, 
which contains a range d ínformation íncluding ethnobotanical data on identified plants and cornpounds, enabling them 
to discover whedter the substanees they are working on are already known or in production and consequently 
unpatentable and not worthy of further investment, Such databases do not currently retum a share of the incorne they 
generate to any communities who can be identified to have contributed useful knowledge. 

To satisfy regulatory requirements for a new medicine: At a later stage, if a company is presenting a new drug to 
regulatory authoritíes for a license to market it as a medicine, ethnobotanical information proving that the natural product 
from which it is deríved has been used safely and efficaciously for related treatment can, in some circumstances, enable 
the company to shon-circuit some ot the lengthy and expensíve clinicai triais. 

• 

5.4.2 Partnership with indlgenous communities 

It has long been reccgnízed that indígenous peoples have 'a 
social and cultural ideruity distinct from the dominant society 
that makes them vulnerable to being disadvantaged by the 
development process'". There are a number of steps that 

groups entering into agreernents with indigenous 
communities can take to ensure that such partnership is 
beneficial (see table below). 
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Partnership with lndigenous Communities 

Take time to get to know a community and to reach agreement, and particular care to explain your intentions, disclosing 
all relevam ínformation and establíshing detaíled prior informed consent. 
Design benefit-sharing that meets the community's needs and enables it to add value to the resources and knowledge it 
controls. 
Offer identification dernonstrating affiliation with an employer or any other relevant institutions and bring paperwork 
from the national or local government of the country in which the cornmunity is found demonstrating that relevant 
permits have been obtained. 
Enter into agreements with the communíty that are recorded either in writing or on vídeo or audiotape and that set out the 
roles and undertakings of each party clearly and in adequate detail, and be prepared to involve independent third parties 
to monitor the agreement and its implementation. If it is not possible to reach agreement or the community prefers not to 
consider an agreement, leave without taking material or intellectual property, 
Having left the community's territory, honour the terrns of any agreement, ensuring that the results of research and other 
benefits reach the communíty, and seeking feedback from the community as to how satisfactory the relationship has been. 
See also page 42, and, for a more complete list of considerations with thorough advice to indigenous communities, 
Chapter 15 of Posey and Dutfield. 

Source: Adapted from Posey and Dutfield (forthcoming) 

However, a number of practical íssues remain to be solved, 
for instance, how can detailed prior infonned consent be 
secured in cases where there are great cultural differences 
between the researcher and the community? What kínd of 
individual or organization might be an 'independem third 
party' to review agreements between indigenous communities 
and researchers, and how and to whom would such a 
reviewer be accountable? 

Indigenous communities can rnake certain steps a condition 
of partnership. Tite Awa in Ecuador and the Kuna in Panama 
h.a.....c designed research agreements and codes of conduct for 
visiting researchers, setting out theír research priorities and 
preferences for benefit-sharing and have enrered into 
commercial agreements which cont.ain clauses requiring prior 
infonned consent, technology transfer, and respect of cultural 
traditions. 

5.4.3 Meeting the needs ofindigenous ~opie: 
appropriate benefit sharirig 

Just as with any bioprospectíng arrangement, the key in 
designing benefit-sharing with indigenous communities 
should be to identify .the needs of lhe various parties directly, 
by asking thern, and ultimately to review the agreement to 
ensure that the balance of advantage does not lie with one 
party, but that the benefits are shared equitably. If an 
indigenous cornrnunity identifies certain needs in terrns of 
health care and transport, but the investment to satisfy these 

needs is very small compared with the commercial value of 
access to their knowledge and resources, negotiators should 
not rest with meeting the few needs identified, but should 
explore with the community the possibility of creating an 
endowed fund to meet future needs, or making over the 
rnoney to an existing non-govemmental organization 
dedicated to supporting indigenous peoples. 

A common concern of indigenous commurntres when 
considering whether to enter into bioprospecting agreements 
is recognition of their contributions. Many material transfer 
and bioprospecting agreements now contain clauses requiring 
final products and literarure describing thern to set out the 
origín of the genetic resources, and to recognize lhe 
íntellectual contribution of the community. Toe issue of 
intellectual property rights to protect indigenous innovation is 
particularly vexed, Anglo-Saxon legal approaches to 
ownership and the requirements for ·identified, individual 
'inventors' do not correspond well to the cultures of most 
indigenous communities. lndigenous knowledge is often 
developed incrementally over many generations, so that at 
any one time, lhe bulk of the knowledge has been available to 
the community for many years. This presents difficulties in 
tenns of satisfying the standard tests for a patent of novelty 
and non-obviousness, Several approaches have been adopted 
to rnake the best of current legal tools and devise new ones 
(see pages 20 and 21), but more work is needed to develop 
these, and irnplernent thern in national legislation and 
bioprospecting practice, 
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S.4.4 Local communities 

Communities living near centres of biodiversity can decide 
the face of the biological resources around them. If options of 
sustainable lifestyles are available to local communities, and 
they have a stake in the preservation of biodiversity, they can 
be key contributors to its conservatíon and sustainable 
deve!opment. Bioprospecting can play an importam role as 
one of a number of activities which can offer local 
cornrnunities employrnent and revenue. Its ability to do so 
rests on their adequate participation in developing a nacional 
biodiversity strategy and in bíoprospecting agreements, and 
the use of benefit-sharing mechanisms whích return to the 
communities financial and other rewards for protecting 
bíodiversíty and using it sustainably. lt also depends, 
crucially, upon prospectors seekíng prior ínformed consent 
from communities and sharing with them the benefits arising 

from the use of resources and knowledge within their care. 
National access legislation, such as that adopted in the 
Philíppines (see section 4.3.2), can require this as a condition 
for prospecnng. 

Since some local communities are faced with urgent, short 
term needs that may confllct with the conservation of 
biodiversity, a necessary part ofa biodiversity strategy may be 
to identify options for providing these comrnunitíes with 
alternative sustainable lívelihoods. Bioprospecting 
agreernents offer only modest short-term employment and 
earning potentíal for local communities (see section 4). 
Consequently, other fonns of employment should be sought. 
Options include sustaínable extraction and servicíng a local 
tourist industry. 

S.5 THE ROLE OF INTERGOVERNMENTAL ORGANIZATIONS (IGOS) 

The role of intergovernmental organizations in bioprospecting 

Facilítate continuing intergovernmental negotiations and the development of policy options 
Facilitare the development and exchange of relevant scientific and technical information, for exarnple through the 
SBSTTA 
Help disserninate information on best practice, for example through the clearing-house mechanism 
Secure funding for implernenration (see section 5.6.) 

Intergovernmental organizations 

IGOs such as the agencies of the United Nations can play a 
continuing role in facilitating international negotiatíons 
which may help to set more detailed guidelines and offer 
services supporting future bioprospecting agreements, Under 
the auspices of UNEP, the Conference of the Parties (COP) to 
the Convention is wcvking on implementing the Convention 
and negotíating more detailed agreernents. The FAO's 
Commission en Plant Genetic Resources is responsible for the 
Intemati=a1 Conference and Programme for Plant Genetic 
Re"'1tlrces (ICPPGR). Toe Fourth Technical Conference is to 
be held in Leipzig in June 1996, and its preparatory meetings 
offer the opportunity for governrnents to begin to harmonize 
the Convention and the International Undertakíng on Plant 
Genetic Resources. The position of genetic resources 
collected prior to the coming into force of the Convention, in 
particular plant genetic resources for food and agriculture, is 
badly in need of clarification. Several ex situ collections, 
such as the centres of lhe CGIAR, recognising that their 
resources are not covered by the Convention, have started to 
devise options to clarify issues of ownership, access, and 
benefit-sharing. ln the absence of such policies, ex situ 
collections will not be in a position to enter into 
bioprospecting activities, confident that any benefits arísing 
will be shared fairly and equitably. 

IGOs can also assist national governmerrs to develop 
nacional strategies to implement their obligations, for 
exarnple conducting research on policy optionc and 

experíence in implementing them, sharing results and 
facilirating the exchange of information. 

Clearlng-house mechanism 

Toe Secretariar of the Conventíon has proposed optíons for 
the functions of the clearing-house mechanism required by 
Art. 18 (2) ranging from the provisíon of data on biodiversíty 

r and sources of technology, to brokerage services"? on 
technology and the facilitation of access agreements and the 
sharing of benefits. Drawing on past experience of clearing 
house mechanisms, the intergovernmental role ln this 
endeavour should be limíted to coordination, facilitation and 
dissernination, with the substantive work of gathering and 
collating inforrnation decentralised as far as possible. Toe 
work could be conducted by a network of governmental and 
non-governmenral organizations with relevant expertise in 
different aspects of biodíversity and geographical spread, 
based on the ínfonnation already available to thern, and 
enabhng them to develop their knowledge and capacity in 
this area, 

While this suggestion has been opposed by rnost developed 
countries and by some developing country institutes, a 
'brokering ' role has been proposed 101 for the clearing-house 
mechanism. Consensus appears to support the facilitation of 
partnerships between suppliers and users of biodiversity, and 
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greater transparency in bioprospecting, so far as this is 
consistem with cornrnercial requirements of confidentialíty, 
A clearing-house mechanisrn could make available to 
interested parties, electronically and through other media, a 
range of ínformation relevant to bioprospecting: lists of 
known bioprospecting agreements, the parties to thern, the 
terms, so far as possible, the practical experiences of the 
parties wilh recommendations to those that follow in their 
footsteps, cedes of conduct for collecting, negotiating, and 
working together, model bioprospecting agreements and 
material transfer agreements, an exchange of inforrnation on 
the spectra of royalty rates, and a range of other inforrnation 
on the conservation and sustainable use of biodíversity 
relevant to bíoprospecting. 

Such services would facilitate bioprospecting partnerships by 
educating and informing potential partners, and raising the 
awareness of the policy comrnunity as to current best practice 
in bioprospecting. However, there is no such thing as a 
standard bioprospecting agreement. Arrangements must be 
tailored to the individual círcumstances and requirements, 
subject to the requirement of fair and equitable sharing of the 
benefits and the requíremenrs of national legislation. 

While prospective parties to bioprospectíng agreernents 
should be able to draw on advice and inforrnation that is too 
often unavaílable today, it would not be feasible to submit ali 
bioprospecting negotiations to compulsory intervention on the 
part of a third party, Rules for bioprospecting should be 
established ar the international, regional and national levels, 
and individual parties should be free to negotiate as they see 
fit, within these constraints. Suggestíons of standard 
contracts and the use of brokers as 'middlemen · to 
agreernents are consequently unrealistic, and would be 
opposed by most providers, and in particular by business. 

Subsidiary Body on Scientitic, Technical and 
Technologlcal Advice (SBSTTA) 

Art.25(1) provides for such a body, 'comprised of govemrnent 
representatíves cornpetent in the relevam field of expertise' to 
report regularly to the COP 'with tímely advice relating to the 
irnplementation of this Convention'. Since expertise in 
many relevsot áreas of science and technology are found in 
non-_govemmental organizations and the private sector, and 
since the partícipation of ali stakeholders is essential for the 
successful implemenration of the Convention, lhe 
involvement of these sectors in the work of the SBSTI A is 

recommended. This could be accomplished through 
inclusion of non-governrnental and business representatives 
on governrnenr 'SBSTTA deleganons', as members of Ad 
Hoc Technical Paneis of Experts, or by developing SBSTIA 
positions in national rnultistakeholder dialogues. Such 
dialogues bring together representatives from different sectors 
of society holding a range of víews on the issues under 
consideration to identify issues of consensus and difference, 
and to work towards solutions 

5.6 FlNANCE 

Many bioprospectíng agreements are purely commercíal, 
financed by the private sector. Indeed, since one motive for 
becoming ínvolved in bioprospecting is to contribute to a 
sustainable economy, the ultimate goal must be self 
sufficíent, and profitable, bioprospectíng actívities. ln the 
short to medium term, however, benefits received by suppliers 
of genetic resources in purely commercial agreernents may 
not be adequate to invest in capacity building measures that 
would enable them to add more value to genetic resources in 
the future. A:dditional investment rnay be needed to support 
conservation, capacity building and technology transfer 
within the context of individual bioprospecting agreements, 
and to develop and implernent policies such as national 
bioprospecríng strategies, education and training. Support 
may also be needed for institutional capacity building: start 
up funds for bioprospecting businesses, NGOs, and research 
ínstitutes, and the creation of a national 'focal point'. Such 
funds could be found from a number of different sources set 
out below. 

ln 1993, private financial flows (including foreign direct 
ínvestment, trade and private loans) to developing countries 
increased by $28 billion to a record $159 billion, while 
official development assistance contributed only $ 60.4 
billion. Trade and investment will inevitably grow faster 
than aid in the future, and since bioprospectíng involves lhe 
search for commercially valuable · products, a natural 
conclusion is that prívate funds offer a suitable source of 
finance for bíoprospecting projects. Furtherrnore, since 
investrnent from abroad -in developing countries àrnounrs to a 
mere 3 to 4% of the investment generated from domestic 
savings in these countries, the vast majority of funding for 
investment in developíng countríes comes from savíngs at 
home. Natíonal prívate funds will be an írnportant source of 
finance. 
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Potential sources of additional funding for bioprospecting projects 

multilateral aid: grants and loans, for example frorn GEF, World Bank and IDA 
debt forgiveness 
policy reform and structural adjustment 

• - - bilateral aíd: grants and Joans, project funding 
debt forgiveness (eg debt-for-nature and debt-for-developrnenr swaps, and 
forgiveness of nonconcessional debt such as commodity.credits and EXIM 
credits) 

. foreign direct investment; 
• 

venture capital 
joint ventures 
collaborative research and development 
transfer of development rights and credits 
prospecting rights and biologica] royalties 

• 

national public funds: environrnental taxes 
privatísation 
nationa:I funds with objectíves of conservation an~ sustainable use 

national private funds: • national capital markets 
national venture capital 
national joint ventures , 
public fund raísíng (eg NGOs raising funds for speci~c projects) • 

Source: Adapted from _Weatherly (1994) 
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Chapter 6. DEVELOPING A BIOPROSPECTING STRA TEGY 

ln order to derive the maxirnum benefit from the conservation 
and sustainable use of its genetíc resources in general, and 
from bioprospecting in particular, each country should 
develop an integrated 'strategy for the sustainable use 

bíodíversíty', enabling it to assess the potential of 
bioprospecting, and put in place legislarion and policies to 
derive the maxirnum benefit from such endeavours. 

NB: Section 6 should be read in conjunction wlth the tables on pages 37, 38. 39, 40, 42 and 43. lt is beyond the scope of this 
report to cover the elements of a bioprospecting strategy in more detail. Some key issues are highlighted in section 6, and 
others are dealt with elsewhere in the report, 

6.1 ASSESSMENT 

lt is only possible to evaluate the levei of financial and other 
investment justified by líkely results from bioprospecting 
actívities in the context of the goals and capacities of each 
individual country, and its aptitude for other kinds of 
sustainable use of genetic resources. One important aspect of 
such assessment is the activity requíred by Artícle 7; namely 
the ídentificaríon and monitoring of each country's 
biodiversíty, Equally importantly, in arder to assess the 
potential of a country to benefit from bioprospecting, 
representatives from govemment, NGOs and business should 
be involved in devising a national strategy for the sustainable 
use of genetic resources. They should familiarize themselves 
with market opportunities: with the econornics, business 
realities, criteria for competitíveness and services required of 
providers of different genetic resources and services. Lack of 
such understanding has frequently been a barrier to lhe 
creation of mutuaJJy beneficial bioprospectíng agreements. 
They should review national sustainable development 
objectives, develop a focussed strategy for how to benefit from 
bíoprospecting, and put into place policies and rnechanisms 
to ensure that future bioprospecting activities rnatch these 
national needs. 

Needs: meeting national health priorities 

Among many legitirnate goals for national bioprospecting 
endeavours, medical research tailored to national health 
priorities can fonn an important objective. A nurnber of 
bioprospecting agreements involve developing country 
participants in screening the materiais collected for actívity 

against diseases relevam to them. For example, in the Costa 
Rica ICBG project, INBio scientists will carry out anti 
bacterial and anti-fungai screening, and staff at the 
University ofCosta Rica will carry out anti-mataria! and anti 
inflammatory screening. Brístol-Myers Squibb wi11 screen 
against a broad range of biological actívities, including a 
search for antí-cancer, anti-infective, cardiovascular, central 
nervous systern, and dermatologícal medicinal compounds. 
As part of its benefit-sharing package with West African 
collaborators, Shaman Pharmaceutical is providing laboratory 
materiais and scholarshíps to a Nigerian research laboratory 
that is working on plant treatrnents for malaria and other 
diseases prevalent in the tropics of West Afríca. 

Capacities: the scope for 'adding value' to genetic 
resources 

Toe supply of value-added products, rather than raw genetic 
materiais, prometes sustainable developrnent, Some 
commentators suggest that countries could supply samples or 
extracts for a fee alone, but most agree that 'the market for 
raw genetic material ... will be increasingly competitive and 
profits relatively srnall' roz. and see lhe ternptarion to export 
raw materiais without increasing capacity to export developed 
products as a 'pitfa11'1º3• ln a view shared by other Southern 
cornrnentarors'?", a Nigerian expert advising West African 
countries has commented 105 that the "Intemational 
comrnodity trade has always been structured to benefit the 
more technologically advanced nations who process the 
bíological materiais to be shipped back with added value and 
at híghly inflated prices." (continued on page 40) 
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ELEMENTS OF A STRATEGY FOR THE SUSTAINABLE USE OF GENETIC RESOURCES 

1 • ASSESSMENT 

Objective: to assess lhe opportunities. needs, resources and capacities of a country for the sustainable use of its genetic 
resources. 

(i) Opportunities: countries should investigate and familiarize thernselves with the demand for various products derived 
frorn the sustainable use of biodiversity, with local and global rnarkets for products such as pharmaceuticals, over-the 
counter or 'phytomedicines' and herbal remedies derived from natural sources, veterinary, agricultura! and 
agrochemical products, the market for ornamental plants and other horticultura! products, and ecotourism. Such 
markets should be assessed for the potential they offer in terms of adding value to 'raw' genetic resources (see section 
6.1) and meeting other national needs identified in (íi). below. This assessment should enable individuais and 
institutions from provider countries to leam not only about demand for products and rnarket opportunítíes, but about the 
services sought by potential business partners, the skills and resources necessary to provide a cornpetitíve service, the 
investment required to enter such markets and the nature and magnitude of barriers to market entry (such.as regulatory 
requirements in potential markets), and the economics and risks of business in each area. 

(ii) Needs: countries should assess the national needs which could be met by the sustainable use of genetic resources, 
drawing on national envíronmental and developmental plans such as conservation and sustainable development 
strategies and tive year economic plans, where appropriate. Such needs may typically include certain national health 
goals, education, sustaínable Iivelihoods. the desire to export value-added products, to develop greater capacity in 
technology and bioechnology, to develop plans for the conservation and sustainable use of biodiversity including the 
definition and management of protected areas, and to build institutional capacities in government, the non 
govemmental sector and b_usiness. 

(iii) Resources: countries should conduct assessments of their genetic resources and knowledge conceming these resources, 
for example by developing or refining biodiversity inventories and databases of ex situ collections, and ethnobotanical 
surveys. 

(iv) Capacities: countries should assess national capacities to benefit from the opportunities identified above, considering 
the diversity of their genetíc and human resources, and cultures. They should assess their current abilities and human, 
genetic and financial resources to rneet the needs identified above, and identify the areas in which they need to build 
capacity. Such areas could include education, science, technology, collection and analysis of data, and institutional 
capacities, whether in governmental, non-govemment or business. Before ínvesting hurnan and other resources in 
bioprospecting or other sustaínable use projects, they should establish realistic goals for such activities, and develop 
clear criteria for the kinds of benefit sought from engaging in such activities. 

(v) Goals of strategy: having reviewed the foregoing in partnership with stakeholders, countries should clarify the goals 
for the strategy: for example capacity building and the creation of sustainable livelihoods. 
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j 2 • NATIONAL POLICY AND LEGISLATION 
Objective: to ensure a fair share of benefits arising by controlling access to, and the use of, genetic resources and 
knowledge concerning them. 

(i) Access: countries should introduce or review legislation and policies to ensure they set out clear conditions and 
procedures goveming access to genetic resources, make access subject to written agreement based on prior infonned 
consent on tenns that secure a fair and equitable sharing of benefits that meet the criteria developed in the strategy: 

(see section 6.2) 

(ii) Intellectual Property Protection: as part of a national innovation strategy, countries should review legislation and 
introduce appropriate intellectual property provisíons, or other means to protect national resources, knowledge and 
innovation, such as contracts or publication; (see section 4.3.4.) 

(iii) Tenure: countries should review policies and legislation on tenure of land and natural resources to clarify ownership 
of real as well as intellectual property, and to create an incentive to conserve and use genetic'resources sustainably; 

(iv) Encouraging investment and collaborative research and development: countries should review policies and 
legislation affecting foreign investment, such as foreígn ownership and taxation, to encourage the investment necessary 
to build national capacities for bioprospecting and other sustainable uses of genetic resources;1 

(v) Protection of biodiversity: countries should ensure that policies and legislation promete the conservation and 
sustaínable use of biodiversity, through introducing or building on national conservation strategies and introducing 
requirements for environmental impact assessments of projects and policies, etc. 

(see, for example, the Conventíon, Agenda 21, Global Biodiversity Strategy'06) 

(vi) Monitoring and enforcement; countries should introduce such policies and mechanisms as are possible to ensure that 
their genetic resources are handled, both by nationals and foreigners, consistently wíth the policies and legislation 
above. 
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13 • CAPACITY BUILDING 

Objective: to increase national capacities to add value to genetic resources, thus generating greater income and other 
social and development benefits from environmentally sustainable activities, and encouraging the protection of 
biodi vers ity. 

(i) Education and training: after assessing present national capacities and the skills needed to add vaíue to genetic 
resources, countries should identify the areas in which further educarion and training are needed. These might include: 

• science and social science: including anthropology, biochernistry, biology, botany, chemistry, ecochernistry, ecology, 
ethnobotany, ethnopharmacology, medicine, both Western & traditional systems, pharmacognosy, zoology and 
encouragíng interdisciplinarity; 
resource management: conservation techniques for in situ and ex situ resources, including planning and zoning of 
different uses of protected areas, techniques for collection and cultivation of plants and other biological resources. 
curation of ex situ collections, taxonomy, etc; 
information management: the managernent of databases and information, including documenting/computerising the 
exchange of genetic resources and the material transfer agreernents covering such exchange, biodiversity inventories, 
documenting access to & use of intellectual property, eg ethnobotanical inforrnation on herbarium specirnens, 
developing global infonnation systerns etc; 
Iaw, business management, participatory techniques and negotiating skills: Iearning about the legal, business and 
management aspects of bioprospecting and other sustainable uses biodiversíty, including how to protect intellectual 
property, how to manage participatory processes, and how to negotiate fair and equitable benefit-sharing agreements. 

(ii) Building technological capacity and the capacity to innovate: after assessing the technological capacities needed to 
add value to genetic resources, countries should identify the technologies and skills needed. For example: 

managing access to genetic resources and information: equipment and know-how to faci1itate the compiling of 
inventories, collection and supply of genetic resources and knowledge, such as computing systems, transport, and 
preparation of specimens and sarnples; 
scientific research to add value to raw genetic resources: equipment and know-how on extraction, screening, 
isolation and characterization, chemical synthesis, clinicai triais, etc, as appropriate, 

(iii) Institutional development: the strategy should identify the institutional needs for government, non 
govemmental organizations and business to play their part in bioprospecting. These might include legislatíon on the 
legal status and powers of institutions, and finance and economic incentives to support certain activities and investment 
in institutions and human resources, 

4 • BENEFIT·SHARING MECHANISMS AND EQUITABLE BIOPROSPECTING PARTNERSHIPS ,. 

Objective: to create links between institutions for sharing benefíts, to create bioprospecting partnerships with national 
stakeholders, foreign companies and other provider or user countries, and to negotiate fair and mutually satisfactory 
agreements with them. 

(i) Benefit • sharing mechanisms: countries should identify institutions to receive finance, software and hardware, and at 
which training could take place. They should devise legal and practical methods for distríbuting the benefits from 
partnership to local communities, indigenous groups, universities, biodiversity institutes, and any other stakeholders, 
and consider creating a national 'focal point' to rnatch institutions as bioprospecting partners, based on their needs and 
capacities. 

(See sections 5.1. & 6.4.) 

(ii) Partnerships: where this fits with the geais of the national strategy for the sustainable use of biodiversity, countries 
should seek partners for bioprospecting agreernents, whether stakeholders from within the country or abroad - such as 
research groups, botaníc gardens, local comrnunities, indigenous peoples, business and industry, other provider or user 
countries and bilateral and multilateral donors - and negotiate with them fair and mutually satisfactory agreernents, 
designed to meet the needs ídentified above. 
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1 s. PARTICIPATION IN POLICY-MAKING 

Objective: to rnotivate stakeholders to participate in the conservation and sustainable use of bíodiversity, and to shape 
íntemational law and policy favourably for national interests. 

Countries should participate in internarional polícy debates concerning bioprospecting and the sustainable use of biodiversity, 
drawing attention to their needs and capacities, and influencing policy developments in such a way as to promete fair and 
equitable partnerships. Within each country, partícipatory processes should be put in place to identify the needs and draw on the 
expertise of the various stakeholders, and involve them in the development and ímplementation of the national strategy. 

( 6• FINANCE 

Objective: to identify sources of funding for bioprospecting and other sustainable uses of genetic resources 

Countries and stakeholders should identify funding mechanisms for bioprospecting activities, whether from the private sector 
through collaborative research agreements, joint ventures, and investors such as venture capital funds, or from national, bilateral 
and multilateral public funds. 

Experts advising Austrália on the strategic advantages of 
developíng a pharrnaceutical industry to exploit national 
biodiversity, considered that '[a)lthough Australía is one of 
the rwelve 'rnegadiverse' nations, capitalízation on this 
resource will only be achieved if substantial value can be 
added to natural products using Australian research · 1°7• 

While the desirability of adding value to genetic resources is 
widely recognized, opinion is divided as to the capacity of 
developing countríes to pursue a strategy of 'vertical 
integration': progressívely moving from rhe supply of raw 
genetic resources to the provision of more value-added 
services, until they reach the logical end-point of relying 
entirely on national skills, technology and innovation to 
develop and rnanufacture medicine. Simpson, Sedjo and J. 
Reid (forthcorning) believe 'It is doubtful that substantial 
investments in pharmaceutical research capacity would be 
wise as a strategy for either economic developrnent or the 
conservation of biodiversity' and question whether 
investrnent in source-country pharmaceutical research 
capacity will ' 'pay off' by returning profits commensurate 
with the expenses ínvolved ' asserting rhat '[pJerformance of 
further processíng steps in the source country will only 
increase ner earnings if the source country has unique 
capabilities in these operatíons'. They question whether the 
prospect of capacity building in this area is enough of an 
incentive, believing that ínvestrnents in other sectors of the 
economy are more likely to be profitable. 

W. Reid (1994) argues to the contrary that, as 'processes for 
genetic manipulation and biochemical screening become 
íncreasingly routine, economic incentives grow for firms to 
undertake a greater portion of the screening and initial 
evaluation of materiais in source countries'. He suggests that 
labour costs favour a shift to developing countries, and that 
extraction and screening close to the source of material 
increase the likelihood of díscovering chemicals, and are thus 
attractive to compa.nies. 

Such controversíes can only be answered in the context of a 
national assessment. Provided that investment in these arcas 
is in keepíng with a national strategy based on an informed 
and realistic assessrnent of current and potencial needs and 
capacities, then beneflt-sharing in bioprospecting agreernents 
can provide certain dírect benefits, and also technologies and 
skills useful for other areas of economic acnvuy. 
Furthermore, well desígned bioprospecting agreements offer 
benefits to both providers and users, and are frequently purely 
comrnercial and self-financing. 'Investrnent' in 
bioprospecting need not divert limited public funds away 
from alternative projects that can meet sustainable 
development objectives more directly, nor need it compete 
with private funds from other sources. Many of the skills and 
technologies relevam to bioprospecting are shared by areas of 
rapid economic growth that offer hope for environmentally 
sustainable industrial activities in the future, such as 
biotechnology and information technology. These are like\y 
to form an important part of the global economy during the 
next century. They are consequently areas in which 

. developing countries may well wish to benefit frorn 
partnerships with institutes in developed countries, to build 
their natíonal capacities and to prevent the gap between 
industrialised and developing economíes from widening 
further, 

While the benefíts to be derived from bioprospecting will 
match countries' capacity to add value to their genetic 
resources, those least developed countries with biological 
diversity attractive to business may be able to tailor access 
agreernents with beneficial benefít-sharing elernents. 
Capacity building may not ímmedíately be in terms of joint 
biotechnological research, but can take rnany other forms, 
from gaining experience of bioprospecting negotiatíons, 
expanding the nacional herbariurn, gathering information 
and research results on the nature and use of national 
resources, ali of which could meet defined needs. Even such 
modest benefit-sharing rnay pave the way for greater capacity 
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building in subsequent agreernents, based on the new added 
value the country could offer future clients. 

An appraisal of national capacities and conclusions on the 
best strategy for adding value to genetic resources is a key 
element of the assessment stage of developing a national 
bioprospectíng strate gy. 

6.2 NATIONAL POLICY AND LEGISLATION 

Regulating access: nationa1 policies, implemented through 
legislation and agreements 

To guarantee that bioprospecting activities lead to a fair and 
equitable sharing of benefits, countries should develop 
policies on the procedures and basis for access to genetíc 
resources by nationals and foreigners alíke, and policies for 
benefit-sharing that meet national needs and the goals 
concluded for the strategy as the result of the assessment. 
Such policies could contain elements such as those 
summarised in the table on negotiating and implementing an 
agreement for access to genetic resources (page 42). ln order 
to guarantee that such a policy is implemented, countries 
need to put into place legislatíon requiring prior informed 
consent and access agreements based on mutually agreed 
terms, requirements for benefit-sharing, and material transfer 
agreements. 

Institutions exchanging genetic resoerces also need to be 
aware of the ways in which resources may be used, so that 
they can supply them subject to agreernents controlling their 
use. For example, technology is now such that DNA can be 
extracted from some herbarium specimens, and yet herbarium 
specimens are often still exchanged or donated freely, subject 
to no agreement securing benefit-sharing in the event of 
com mercial ization. 

Finding the balance between protectíng resources and 
being a desirable partner 

Whilc: countries should ensure that access to their genetic 
resources is contingent on benefit-sharing tailored to 
identified national needs, they should bear in rnind the 
requirernents of those seeking access for clear policies and 

simple precederes. lf requests for access are poorly 
adrninistered - too bureaucratíc, confusing, involving too 
many steps, too slow or too onerous - or based on benefit 
sharing policies that seems unreasonable to the user, 
partnership will seem unattractive, and providers will price 
themselves out of the market. 

Consequently, countries wishing to enter into bioprospecting 
partnerships need to familiarize themselves with best 
practice, and rnake only reasonable demands on prospective 
partners. They also need to cornrnunicate clearly what 
services they can offer, and ensure that the procedures with 
which partners rnust comply are streamlined and efficient. 
Finally, if they are to attract the kind of collaborative research 
and development agreernents, joint ventures, sponsorship and 
investment necessary to secure technology transfer and 
capacity building, countries need to put into place the legal 
and economic infrastructure that will attract investors. 

Monitoring and enforcement 

Despite the best efforts of providers to put into place legal 
and policy measures to ensure sustainable use, a fair and 
equitable sharing of benefits, and practical rnechanisms to 
implement these. monitoring and enforcement of such 
provisions is extremely difficult. Once genetic resources, or 
information concerning thern, have left a country or an 
institurion, it is almost impossible to ensure that they are only 
used consistently with the terms of their supply. Materiais 
may be provided to collaborators on condition that they are 
used only for certain purposes or released to third parties only 
on similar conditions, but no organization will have the 
resources or manpower to monitor the use of materiais by the 
third pareies, or others to whom they, in tum, provide them. 
The minute quantities now needed to extract viable DNA or 
screen for active compounds make smuggling ever easier, and 
reduce the need for continuing relationships between supplier 
and user. Similar or identical resources may be available 
from a number of different sources, making it difficult to 
prove that final products resulted from work on raw materiais 
provided by a particular supplier, and, while inspiration for 
the final product may be provided by the material supplied, 
the end product may bear little resemblance to the original. 
(continued on page 43) 
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NEGOTIATING ANO IMPLEMENTING AN.AGREEMENT FOR ACCESS TO GENETIC RESOURCES 

KEY SC: Source Country - country providing genetíc resources SCG: Source Country Government 

SCO: organizations, institutions , communities and individuais within GR: genetic resources 
the source country 
Applicant: Collectors and Users seeking access to GR (whether natíonals 
or foreigners) 

1 • Negotiating an access agreernent 

Communicate clear policies, legislation and procedures governing access: 

SCGs should adopt national policies and legis1ation introducing clear conditions and procedures goveming access to 
GR, and communicate these to Applicants. Simi1arly, Applicant institutions should fonnulate policies setting out the 
basis on which they undertake to deal with GR, including securing prior informed consent for access, sharing benefits 
fairly and equitably on mutually agreed terms, collaborative collection, R&D and capacity building, protection of 
biodiversity, etc. Applicants should comply with the SCGs' procedural requirernents, and seek appropriate 
documentation (eg access agreements, collectors' permits and appropriate visas) well in advance of the proposed 
collecting expedition. SCGs should ensure that procedures for access applications are sirnple, and applications dealt 
with efficiently. Applicants should request information on regulations relevant to access and the conservation and 
sustainable use of biodiversity in the se (eg the Convention, national access regulatíons, regional conservation 
conventions to which SCG is party, CITES, quarantine and phytosanitary regulatíons), 

Plan collecting activities and subseguent product development collaboratively: 

Applicants should be well infonned about the genetic resources in question in advance of the collecting expedition. 
They should request, and SCGs communicate, information on the national strategy for sustainable use of biodiversity, 
and national priorities and needs for infonnation, technology transfer, capacity buildíng, etc. SCGs should 
communicate (and Applicants request) information about existing collecting activities and. related research. Applicants 
should endeavour to plan collecting expeditions and subsequent research with these priorities in mind, and avoid 
duplication. SeGs should consider granting access only in cases where the project contributes to national goals. 
Applicants should enquire about se instítutions, communities and individuais whose permission and participation 
would affect the project, and contact thern, through the SCG, if appropriate. SCGs should assist -Applicants to identify 
and contact these SCOs. Applicants should díscuss with the SCG if they need any assistance from or wish to 
collaborate with the SCG and seos during the course of the project. Applicants, SCGs and SCOs should work together 
to identify institutional mechanisms in the SC through which the benefits agreed can be channelled, including retumíng 
information to the SC, and arranging procedures for access to results enabling benefit-sharing and research to be 
audíted. 

• Secure agreement based on prior informed consent and full disclosure: 

SCGs should request (and Applicants volunteer) full information about the proposed project, including: identification of 
Applicant, eg names of collectors and their institutional affiliations, source of funding, objectives of project, 
identity/quantity/location of GR to which access sought, purpose of access, methodology for collection and subsequent 
stages of project, possibility of commercialization, of transfer of GR or derivatives to third parties, etc. SCGs should 
communicate the conditions for access: full disclosure of the information sought, contribution of project to national 
strategy, adequacy of benefit-sharing, and written access agreement, either through grant of collection pennit or, where 
appropriate, through a more detailed material transfer or collaborative research and development agreement. 
Applicants should explain the potential uses and results of obtaining resources and information to seos, especially 
indigenous and local communities. 
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2 • Terrns of an access agreernent 

A written access or material transfer agreement should set our the mutually agreed terms for access, and could include 
any aspects described in this table. Key issues to clarify might include: rights and responsibslities of the parties, 
description of identity, location and quantity of resources which rnay be collected and exported; ownership of genetic 
resources thus exchanged; payment and fees for access; provision for royalties and other fonns of compensation for 
SCO collaboration and in the event of cornmercialization; the obligation for the parties to negotiate more specific 
benefit-sharíng at later stages in the prcject; technology transfer; nature of collaboration with SCOs during collection, 
in subsequent research and development and other forms of capacity building; lhe requirement to secure the agreement 
of SCGISCO if the Applicant should pass the GR on to third parties and I or an obligation on the part of the Applicant 
to secure similar undertakings and benefit-sharing frorn any third parties to whom the genetic resources or their 
derivatives are passed; dedication of defined benefits to conservation activities, obligations to track resources and data, 
share results, reporting procedures, and terms guaranteeing confidentiality and exclusívity where appropriate. 

3 • lmplementing an access agreernent 

• Work with local communities and organizations in lhe source country: 

Applicants should continue to liaise with SCOs, especially local comrnuniríes, during the project, even though relevam 
permits were secured in advance. They should seek and respect the advice and expertise of SC scientists and cítizens about 
local travei, customs, values and traditions. Applicants should use as rnuch local assistance, expertise and manpower as 
possible, and ensure that they compensate SC scientists, communities and individuais fairly for their work and time, for 
handling expenses, for the use of infrastructure, and to cover the costs of processing specimens, They should bring 
equipment with them, and, where possible, leave it with SCOs. Applicants and se collaborators should respect the prívacy 
and requests for confidentiality of se informants. They should secure the prior inforrned consent of SCOs to publicize 
their knowledge, whether in patent applications or research papers. Applicants and SC collaborators should describe and 
record fully and accurately the types and quantities of material collected, and information on lhe population, diversity, 
habitat and ecology of the plant or other specimen. Applícants and SCO collaborators should remove no more specimens 
than are necessary, take seeds and parts rather than entire organisms; never remove endangered species, · disrupt 
populations, nor collect indiscrirnínarely; and avoid damaging the ecosystern. 

Once genetic resources have been collected, implement benefit-sharing: 

Applicants should leave duplicate sets of the specirnens collected and copies of their field notes with local or national 
herbaria or appropriate SCOs as they leave, and send back to the SC any additional information and work produced once 
they have retumed home. They should endeavour to leave a preliminary report of the project to date before departíng. 
Applicants should endeavour to involve SCOs or se nationals in subsequent research, preferably to be conducted in the se, 
and endeavour to secure any further necessary supplies of genetic resources from the SC. 111ey should ensure that any 
benefits agreed in the access agreement, such as taxonomic identification of the resources collected, copies of research 
results, eg screens, and subsequent development of products from the genetic resources collected, continue to be passed on 
to SCOs. Applicants should acknowledge collaborators and SCOs in research reports and publications, as co-authors 
where appropriate, and narne SCO:s and individuais on patent applícations where appropriate. 

Sources: 108 

There are, however, certain steps that can be taken to enable 
agreements to be monitored to the greatest extent possíble. 
Providers, perhaps through a 'fecal point', or thorough record 
keeping withín each providing instltutíon, can ensure good 
management of information on to whom, and under what 
conditions, resources are supplied, so that they can follow up 
with recipients lhe ultimate fate of the resources. They can 
include provisions in access legíslation, material transfer 
agreernents and biodiversíty prospecting agreements that 

describe clearly the restrictions on use, setting out -detailed 
and measurable requirements for transparency between the 
parties (and confidentiality with third parties), providing for· 
periodíc assessment of progress and exchange of results, 
including disclosure of laboratory log books and results, and, 
where appropriate, for penalties in the case of breach, and 
involvement of independent third parties to monitor progress 
and setrle any disputes. 
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6.3 CAPACJTY BUILDING 

Management and busíness skiJls 

Policy-makers control access to genetic resources, and 
scientists collect and supply them. These groups nave skills 
that cornplement those of the businesses wilh whom they 
enter into bioprospecting agreements. but they are frequently 
inexperienced in business, management and commercíal 
negouations. More attention should be devoted to 
developing the busíness and negotiating skílls of those 
involved ín bioprospecting agreements, sínce the quality of 
the agreements governs the practical coütríburíon of each 
project, and this aspect is often overlooked, 

6.4 DENEFIT SHARING MECHANIS,M§ AND 
EOUIT ABLE BIOPROSPECTING 
PARTNERSHIPS 

Taking the initiative 

The demand for access to genetic resources is limited, and 
private sector users have limited resources and time to 
investigate potential new partnerships. Countries and 
institutions wishing to become involved in bíoprospectíng 
partnerships should take the initiative. This entails putting 
ínto place legislatíon and policies to protect their resources 
and knowledge, to facilitate and attract foreign collaboraríon, 
and collecting infonnation on potential markets and the 
'needs' of different users. Currently, the besi means for 
!eaming about potential partners is through reading the many 
specialist and pollcy journals covering these íssues, attending 
JJ1<:Ctlngs and building contacts with individual businesses 
and collecting institutes. Expensive and time consurning as 
this can be, it rnay be beyond the scope of rnany institutions. 
This process could be considerably simplifíed by an efficíent 
clearing-house mechanisrn. Províders of genetíc resources 
could collaborate to identífy the kinds of information that 
would support the developrnent of sustaínable use strategíes, 
and which could be provided through a dearing-house 
rnechanism. Prospective providers of genetíc resources could 
also take the initiative by cooperating among thernselves to 
harmonize access and other requirernents, and to provide 
joint services, where appropri.ite (see below). 

Focal point 

Toe creation of national focal points for determining and 
rnanaging policies and procederes for access to genetic 
resources would facilitate partnership with users and between 
suppliers (see section 5.1). 

Partnership between províders and users: the benefits of 
loog terrn relatíonshíps 

The first step in negoriating a bioprospeNmg agreement, as 
índeed with any partnershíp'?", is to i.a'entify the objectives 
and expectations of each partner, so tliat negotiations are not 
conducted, or worse, agreernenrs forged, based en mistaken 

, ,, 

assumpnons and unrealísric expectauons. Constant dialogue 
between partners from this earliest stage throughout the 
project, and thereafter, to evaluate results, is essential. 
Where possible, entering into long term partnerships is 
advisable. Suppliers wishing to progress along the 'value 
added' chain will be beuer placed to do so ín long rerm 
partnerships, which provide the incentive and possibility to 
exchange more benefits: greater investrnent, technology 
transfer and training. Cornpanies are more likely to trust 
suppliers to add value to resources if their confldence in their 
scientific and technological capacity has been built over time, 
and they can guide that process, for example by selecting the 
technologies to be used, and training supplier collaborators, 
typically by providíng proprietary screens and exchanging 
scientists between the two institutions. Furthermore, sínce 
bioprospecting agreements are notoriously dífficult to monitor 
and enforce, ao element of trust between partners is crucial. 
Such trust is easier to build in the context of long-term 
relationships. 

Partnershíp between natíonal stakeholders 

Toe different stakeholders in bioprospecting are 
interdependent. A biodiversity institute cannot supply 
genetíc resources wíthout legislation and policy from 
governrnent enabling it to do so, and will not find the staff 
qualified to add value to these resources unless the academic 
institutions of the country are training them. Business relies 
on governrnent for policies that will attract investment and 
joint research, and on NGOs to help identify mechanisms for 
benefit-sharing. Consequently, partnership between national 
stakeholders is essential, Toe main advantage of a national 
biodiversity strategy lies in lhe process: it provides the 
opportuníty for different elernents of socíety to work together 
to design policies and rneans of cooperation without which no 
single partner could achieve its goals. 

Cooperation arnong providers 

Toe Convention requires access to genetic resources to be 
subject to prior informed consent and on mutually agreed 
terms. The natural outcorne of this emphasis on bilateral 
agreernents will be a proliferarion of negotiations between 
rnany providers and users, inev itably resulting in a multitude 
of differenc tenns of agreement. The advantage of this 
approach is that individual agreernents can be tailored to 
meet the needs of the parties, but there may, none the less, be 
advantages in harmonization and cooperation among 
supplíers as to requirements for access to genetic resources 
and terms of bioprospecting agreernents. 

On the demand side, the principal potential advantage of 
cooperation arnong providers lies in increasing rhe 
enthusiasm of users to conternplate bioprospecting 
arrangements in a number of different countries, 
Harrnonising the legislauon and procedures with which users 
rnust comply in each country would simplify rnatters for thern 
and remove some of the adrnirustrative burden which many 
find off-putting. The countries of the Andean Pact have been 
developing a model regiona! law, 'Access to Genetic 
Resources of the Andean Pacr'. to meet such objectlves'!". 
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Cooperatíon on ·Fast-track' procederes for access to or 
exchange of genetíc resources 

Multilateral agreement between providers and users on terrns 
and procederes for access could facilitate the exchange of 
genetic resources. lf authorities granting access, collecting 
institutions, and those to whom they supplied resources - 
research institutes or cornpanies, for example - could agree 
upon 'Codes of Conduct' and basic terms for access 
agreements, then individual transactions to exchange genetic 
resources between them could be streamlined, based on 
mutual agreernent to abide by these standards and conditions. 
\ n analogy may be found in the case of special prcvision for 

: free movement of CITES materiais between registered 
títutions, although exchange in that case is restricted to 

n n-commercial purposes. Convention fast-track institutions 
could facilitate exchange for any purpose, subject to 
conditions to notify and negotiare benefit-sharing in the event 
of commercialization, and to secure appropriate benefít 
sharing undertakings from 'non-fast-track' instirutions to 
whom the resources might be passed. A certification scheme 
could ensure 1hat each 'fast-track' member had adopted 
satisfactory policies and procedures ensuring that the terrns 
agreed among members were implemented in cases of mutual 
exchange, and in material transfer agreements with third 
partíes. 

Consortia of supplíers 

From the point of view of suppliers, cooperation between 
them could serve two main purposes, as described by W. 
Reid. Firstly, agreement between suppliers could reduce the 
'competítive pressure to hold down direct and contingent 
prices'. A "cartel' of suppliers of genetic resources or a 
multilateral agreement arnong suppliers . . . could hold 
benefits above the leve] that would result from a multitude of 
competitíve bilateral negotiations'. Secondly, 'below a 
certain threshold of size and technical capacity, a supplier 
will not be in a position to benefit from technology transfer or 
value-added strategies that would be available to larger 
suppliers'. A consortium of suppliers could pool theír 
expertise and equipment, offer a greater quantity and 
diversity of resources and services, and agree to share among 
themselves, in proportion to the samples supplied, the 
royalties derived from any single marketed product. Others 
suggest that regional cooperatives could provide a mechanism 
for sharing the benefits from access to species common to the 
region. 

Such 'gene coops' will only succeed where provider countries 
are identified with capacities to offer similar leveis of service 
- whether diversity, technological capacity or human 
resources, or else those more advanced would be held back by 
the others, and see no reason to be ínvolved, Finding 
countries of similar capacity may be difficult. Furthermore, 
once willing members of a cooperative were identified, 
depending on their location, the transaction costs for 
exchanging resources, equipment and sharing administration 
would need to be competitive. Toe difficulty faced by the 
Andean Pact countries in reaching agreernent on the model 
law suggests that the bilateral focus of the Convention reflects 
political reality, Countries may prefer to exercise sovereign 

rights over their resources on terrns suited to theír specific 
circurnstances, rather than to spread risk and costs and 
compromise on regional conditions or share with others the 
benefits derived from national resources. 

6.5 Pf\RTICIPATION IN POLICY-MAKING 

Toe success of bioprospecting partnerships, and indeed of ali 
conservation and sustainable use activíties, tums upon the 
commitment and participation of the stakeholders involved, 
from the communities local to the biodíversity in question to 
the private sector. Consequently, representatives from the 
different stakeholder communíties shou1d be partners from 
the earliest stages of developing national strategies for 
sustainable use and bioprospecting, national negotiating 
positions, and in desígning individual projects and 
partnerships, Many policy-making processes over the last 
decade have involved a range of processes and mechanisms 
for involving different stakeholders. Examples include 
accreditation to intemational negotiations, inclusion on 
national delegations, round tables, multi-stakeholder 
dialogues, and commissions and panels for sustainable 
development. Similarly, there is considerable experience to 
draw on of participatory techniques in project design and 
management. 
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Chapter 7. CONCLUSIONS AND RECOMMENDATIONS 

I OPPORTUNITY: The Convention, and bioprospecting. represent an opportuníty for providers and users 
of genetíc resources, ifthey are aware ofrelevant law, policy and practíce, 

Countries are exerting more control over their 
genetic resources and intellectual property. Toe Convention 
provides that access to genetic resources will be granted as a 
result of bilateral negotíations on the basis of prior informed 
consent and mutually agreed terms. Where negotiators are 
well inforrned, bioprospecting agreements can promete 
sustaínable development. Toe Convention represents an 
opportunity for providers and users. 

Lack of awareness of the legal and polícy issues, of 
the range of options and best practice in bioprospecting 
agreements, can damage the ínterests of both providers and 
users of genetic resources. Inadequate agreements or 
uncondítional access risks damaging biodiversity, and will 
secure líttle environmental, economic or social benefit for 
providers. Similarly, users relying on access to genetic 
resources but not obtaining prior infonned consent or offeríng 
to share benefits, will find that access may be denied them 
altogether. 

Recommendations: All stakeholders in bioprospecting agreements should infonn themselves of lhe legal and 
policy context for bioprospecting actívities. They should explore lhe many options that bioprospecting offers: the 
different rnarkets for products and the range of benefits that can be shared, Iimited only by partners' ingenuity. 
They should take advantage of this flexibility to tailor policies and individual agreements to meet the specific needs 
of the countries, and parties, involved. Parties to agreernents should ensure that they are carefully prepared with 
these objectives in mind, and that the agreernents contain terms that protect ali the interests at stake, and promote 
conservatíon and the sharing of beneflts. 

II EXPECTATIONS and STRATEGY: To benefit from bioprospectíng, a strategíc approach is needed, 
based on realistic, well ínformed objectives, 

• Only in the context of íntegrated strategies for the 
conservation and sustainable use of biodiversíty will countries 
be ablc: to assess the contribution that bioprospecting can 
make to national objectives. 

• Bíoprospecting cannot be expected to act as a major 
incentive for conservation, nor is it Iikely to generate revenue 
sufficient to rnake a major contribution to national G.N'"P 
However, where national capacities allow, and bioprospecting 
activities are designed to rneets national needs, 
bioprospectíng offers the oppornmity for sustainable 
developrnent through sustainable econornic activiríes, 
capacity building and the chance of improvements in local 
and global health. It supports economíc development by 
adding value to natural resources, contributes to the local 
economy through jobs and incorne , and creates some 
incentive for the conservation of biodiversity, Results of 
bioprospecting agreernents such as cheap and available 
medicinal plants for slum communities in Brazil, or Costa 

Rica' s natíonal biodiversity inventory, show that projects 
even of modest national economic significance can create 
important results for local NGOs, businesses and 
cornmunities, 

• To become involved in and benefit from bíoprospecting, 
potencial prov iders of genetic resources need a good 
understanding of the dernand for products and market 
opportunities, the services sought by potencial busíness 
partners, the skills and resources necessary to provide a 
cornpetitive service, lhe investment required to enter such 
markets and the economics and risks of business in this area, 
of their capacities to meet these needs, and of how 
'participating in such activities can meet national needs, 
Users must be aware that a fair sharing of benefits, well 
tailored to the needs of the províder, is the price of access and 
the provider's services in conserving biodiversity for the 
global good. 

Recommendations: Each country should develop a strategy for the sustainable use of biodiversity, and, if 
appropriate, a bioprospecting strategy as part of it. Toe strategy should be implemented through national 
Iegislation and policies that set the conditions for, and facilitate, access to genetic resources. These conditions 
should include bcneãt-sharing tailored to the goals of the country providing the genetic resources, and conservation 
measures. 
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lil NATJONAL IMPLEMENTATlON, INTERNATIONAL NEGOTIATION: National policies and 
legislation are needed to translate the Convention into action, particularly to secure a fair share of benefits 
in return for granting access to genetic resources. Intergovernrnental negotiation is needed to darify and 
broaden the Conventton's obligations and harmonize it with other instrurnents. 

• National govemments should adopt policies and legislation 
to lmplement and give effecc to the Convention's provisions, 
since most of its articles depend upon measures to be taken by 
conrracring partíes for their effect. Legislation to ensure that 
access to genetíc resources is contingent upon fair and 
equitable benefit-sharing is particularly important. 

• Since many of the Articles of the Convention are 
ambiguous, and since resources not collected 'in accordance 
with the Convention' (notably, pre-existing ex situ 
collections) are not yet subject to binding intemational 
agreernent, further intemational agreement is necessary, to 
clarify the existing obligations of the Convention, to ensure 
even interpretation and irnplernentation of the Convention by 
the parties, and to clarify lhe position of resources not 
acquired in accordance with the Convention. 

Recommendations: Govemments should develop policies goveming access to genetic resources, and crente a legal 
and economíc envíronrneru conducive to cooperative research agreements and investment. They should adopt 
national legislation that grants access to resources subject to appropriate benefit-sharing in each case. Countries 
should create benefit-sharing mechanisms, by identifying appropriate institutional partners and channels to receive 
the benefits of bioprospecting and supply services. Governments should desígnate a 'focal point' to coordinate 
national participation in fonnulating a biodiversity strategy, adrninistering access agreements, and facilitating 
bioprospecting partnerships. Governrnents should partícipate in contínuing intergovemmental negotiations to 
clarify existing obligations under the Convention and other relevant international instrurnents, and, in particular, 
the position of resources not acquired in accordance with the Convention, 

IV PARTNERSHIP & PARTICIPATION: The conservatíon of biodiversity, and sustainable uses such as 
bloprospectlng, will succeed only through partnershíp and participation. 

Bioprospectíng agreernents entail partnership between 
provider, user and any intermediaries. Agreements will only 
succeed when the partners share clear, realistic goals from 
the outset, 

Participation by stakeholders in the development of 
national strategies for access to and sustainable use of 
biodiversity is essential for the success of policies for the 
conservarion and sustainable use of biodiversity, and for 
successful implernentation of bioprospecting agreements. 

Partícipation will help to ensure policies and agreements are 
feasible and the stakeholders motivated. 

Exchange of infonnation between partners during lhe 
negotiation and implementation of bioprospecting agreernents 
is important. Access to resources should invariably be based 
on full disclosure and detailed prior informed consent. 
Monitoring and enforcernent of access, material transfer and 
bioprospectíng agreernents are extremely difficult. so that 
measures to build trust, such as long-term partnerships are 
valuable. 

Recomrnendatíons: Countries should promete the participation of stakeholders in both strategies and individual 
bíoprospecting agreernents, and facilitate theír involvement by designating a focal point (above) to coordinate 
national activities, and liaise with foreign partners. Stakeholders should become involved in the international and 
national policy-making process, bringíng practical experience of bioprospecting activities to the attention of policy 
makers, to influence policy-making in a direction which is realistic, feasible, and meets their needs. Stakeholders 
should cooperate to develop harmonized policies and procedures for access, and consíder cooperating in research 
and development. 
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V GUlDELINES, INFORMATION, CAPACJTY BUILDING: Stakeholders need more informaticn and 
strategic advice on how to ímplement the Conventlon and to create best practice bloprospecríng agreements 

• Toe Converuion currently offers little guidance on what 
constitutes a 'fair and eqaitable sharing of benefits '. 
Stakeholders need strategic advice on how to implement tbe 
Convention, how to influence national and international 
policy developrnents in their imerests, and what constítures 
best practice in bíoprospecting, 

• There has been inadequate exchange of information on 
experience and best practíce in bioprospecting. This places 
less experienced partners at a disadvantage and at risk of 
entering ínto agreements which do not promete their welfare 
or sustaínable development, or of missing out on the 

opportunity of entering into agreements altogether. There 
needs to be greater transparency and accessibility of 
informarion, greater exchange of experience, and more 
analysis. 

In rnany cases, capacity building is a prerequisite for 
individuais and institutions to be able to engage in 
bioprospecting activities. Equally, it is an importam result of 
bicprospecring activities. Scientific and technical rraining is 
importam, but ar least as importam is training in negotianon, 
planning, and business managernent to ensure that 
agreernents reached are fair and well conceived, 

Recommendatíons: Stakeholders should exchange experience of bíoprospectíng, and create the rneans to do so, 
such as the clearing-house rnechanism envisaged by the Conventíon. Collectors and users of genetíc resources 
should adopr a polícy, code of conduct or guidehnes setting out the basis for exchange of geneiíc resources, and 
collaborate with others to revíew and harmonize these in line with emerging besr practice. Bioprospectíng 
ag~eme~cs sho~!d, where possib!e, prc,vide for measures enabling the countries supplying genetic resources to 
bwJd their capac1ry to acd value to the resources ín the country concemed. 

VI NEXT STEPS: INITIA TIVE ANO FURTl:IER WORI( 

• Poiicy·malcers and prospective partners to bioprospectíng 
agreemems shou/d take an ínnovative approach to benefit 
sharíng, developing new ways to meet each others' special 
needs, includíng new forms of inrellectuaJ property protection 
and Jong temi parnierships wüh collaboracive research and development agreements. 

• Pote,tial u,e,-, o( genefic '"°"""' w;u not neec,,,,n,y 
seek new panners. Provider countries and institutions should 
deYelop a st,aregy and take the initiati,e in in,es,;ga<ing tlie 
P"Ssibilitie, for P<Widíng &eneiic '""'"""' anct vaJue-adde,J 
services. and commun;,,,. to porentiaJ use.s the services lhey are interesred in providing. 

f"'iecommcndations: Bióprospecrin!' ":-::. 
SIJSlainaóle deveJnnmA-• . 

• Further work is needed in a number of areas, ln particular, 
good, worki'ng case S!Udíes of benefit-sharing would be 
vaJuable to demonstrate practical mechanisms and best 
practice in fair and equ/table sharjng. More wors is needed 
on new forms of IPR and of experience in impfementing 
<hem. Poiicy options ShouJd oe deveJopect ior owne'51,jp, 
access and benefit,sharing of resources not acquired ín 
accordance with the Convemion (eg ex süu co11ections pre 
datini the Con,ention). ano m«Jianisms devised for sha,ing 
benefits in """ wbere many na<ions and communities ha,e 
contributect to deveJ0pmen1s such as agricuJn,n,J crop,. 
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ENDNOTES 

1. See RAFT (l 994) and Shand ( 1994). RAFI calculares that 'the royalties dueto the South' arising from the contribution of the 
'cooperative innovation system' (including indígenous innovation and farmers' varieties) should be some$ 5 bn annually, based on 
2% of global seed industry sales anda quarter of pharmaceutical sales on products derived from medicinal plants. This 'biopiracy' 
of Southem resources by the North outstrips the Northem loss of royalties on pirated pharmaceuticals and agricultura! chemicals by 
s 2.65 bn. (RAF1 (1994) pages 17-18.) 

2. Any benefits derived from bioprospecting were serendipitous in two senses. First, it is only fairly recently that companies have 
harnessed advances in science and techno!ogy to conduct systernaric and guíded exploration of genetic resources rather than 
opportunistic research, Secondly, any benefits that accrued to the provider country and its institutions and communities were often 
incidental and ad hoc, rather than planned strategically and negotiated as a precondition for access. 

3. Farnsworth & Soejarto (1991 ). 

" 1 

4. Dr. Ignacio Chapeia (personal cornrnunication, 16 July 1995). Dr. Chapeia works for the USDA and Estudios Rurales y 
Asesoría de Oaxaca, México and has experience as a lead-finding researcher in R&D departrnents of pharmaceutical companies. 
Dr. Chapeia bases hís calculatíon on the assumption that there are only some 25 cornpanies with sales above US$5 billion that allow 
thern to become involved in prospecting actíviries and systernatic screening designed to discover novel compounds from nature. 
Assuming these 25 cornpanies ínvest 10% of their revenue in R&D, the maximurn R&D industrial capital would be US 12.5 bn, The 
exact amount dedicated to sourcing would vary wíth the company, but would rarely exceed 1 % of total R&D investment, ora mere 
$125 million for the global capital available for bioprospecting from large pharmaceutical companies. 

5. Thís figure needs some qualificatíon. Toe ratio of 1: l 0.000 is much cited (eg Rei d et al., ( 1993 )) for the probabilíty of 
identifying a 'lead' from apure chemical cornpound, rather than from a sarnple or extract from a higher plant, microorganism, etc. 
Perhaps one in four 'leads' rnay result in marketable products. With respect to natural product drug development, at a 1986 OECD 
workshop, participants including representatives from pharmaceutical companies agreed that the probability that any given plant 
would produce a rnarketable prescription drug ranged between 1: 1000 to 1; l 0,000, given that each plant contains many compounds 
to be screened (Príncipe, ( 1991 )). Between 1 :50,000 and l: 1,000,000 tests (ie combinations of different extracts against different 
screens) are estimated to result in viable commercial drugs (eg Reid et a! (1993); Mendelsohn & Balick ( 1995). For other figures in 
this range, see table 'Some facts about phannaceutical production: risk expense and time' on page 29 of this report. 

6. Cooper et al., (1994). For instance, "For its major food and ·industrial crops, North America is cornpletely dependent upon 
specíes originating in other regions of the world. Africa south of the Sahara is dependent on other parts of the world for 87% of the 
plant genetic resources needed for food production". 

7. Farnsworth & Soejarto (1991). 

8. One hundred and twenty parties (including the European Commíssíon) had ratífied the Convention as of 19 July 1995 
(CBD/SBSTINJ/Inf.2, UNEP. Geneva). 

9. Barris (1994). 

10. Barris (1994). 

11. Toe pioneering research of Prof. Farnsworth, Dr. Soejarto and their colleagues at the University of Illinois at Chicago is still 
constantly cited as the basis for estimares conceming the global value of natural product drug.development, It is worth recalling, 
however, that this work was conducted between 1976 and 1985, since when many changes in drug developrnent may have altered 
these figures. The research covered only United States, and referred to prescriptíons from community phannacies (not including, for 
example. hospítals or doctors' surgeries), and is thus nota complete guide for all pharmaceuticals based on natural products in lhe 
US, let alone globally, 

12. Taken frorn a Material Transfer Agreement of the University of Illinois at Chicago (personal communication with Dr. Steve 
Berthe, UIC, 18 April, 1995). Another common definítion is that used by the NCI: · ... where the invention is the actual isolated 
natural product, or where the invention is a product structurally based on the isolated natural product (i.e. where the natural product 
provides lhe lead for the development of invention) .. : (NCI, 1995) · 

13. For example, Bristol-Myers Squibb needs 10mg to lOg of raw material for the 'discovery' phase - for bench-level processes 
leading to isolation of a new entity; 1 Og to 1 OOg of material for chernical process research to idernify ways to rnake the entity on a 
larger sca!e; 1kg to 100kg for chemical process development, including the collaboration between R&D and manufacturing, and 
scaling-up manufacture for toxicology and clinica] research; and 100-lOOOkg for manufacture, scaling up the process to make the 
entity in comrnercial arnounts, (Science (1995)). 
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14. Hylands (1994). 

15. According to Tempesta and King (1994), 'a significant portion (estirnated at 50%) of novel chemical entities may be too 
cornplex to synthesize or lhe ir abundance in nature makes their synthesis uneconomical'. Of the 76 chemical compounds used in 
prescriptions in 1973, (as of 1991) only 7 can be commercially produced by synthesis. Importam drugs such as morphine, codeine. 
atropine, digoxin, and digitoxin cannot be comrnercially synthesized (Príncipe (1991)). 

16. Dr. Ignacío Chapeia (personal cornrnunication, 16 July 1995). See endnote 4. 

17. In 1990, the pre-tax profit (PTP) of the top 30 phannaceutícal companies was $24.6 bn, a 15% growth from the preceding year. 
By l 994, after intervening growth rates of 18%, 6% and 9%, the PTP was 36.4, representing a growth of only 9% from the 
preceding year. (Source: Global Pharmaceutical Review 1994.) If the average growth rate slows to 5%, to maintain the desired 10% 
retum on R&D, expenditure on R&D would be cut to $11.7 bn per annum - a reduction by a factor of two. (The figure in l993 was 
$22.7 bn.) (Source: Adkins, Lehman Bros. Pharmaceutical Equity Research, 1994.) 

18. For example. PHYTOPhannaceuticals recently ceased trading (Washington Insights, vol 8, no.I, 15 Mar 1995), and Shaman 
Pharmaceutical has announced a 'reorganizarion' which is thought to involve a 40% reduction in staff numbers and R&D budgets. 
Xenova recently shed up to a quarter of its research sclentists, and many other cornpanies are doing likewise, in the period of 
downsizing and mergers that characterizes the 1990s (see, for exarnple, Schwarz ( 1995). 

19. After a decade of importam natural product research in the 1960s, the 1970s were marked by greater interest in advances in 
synthetic chemistry, and the development of drugs from natural products attracted less attention and srnaller research budgets. Since 
the 1980s, however, natural product drug development has been enjoying a resurgence, although some commentators believe that 
the1990s are experiencing something of a downturn in its fortunes, 

20. Revision of the International Undertaking on Plant Genetic Resources, to bring it into harmony with lhe Convention on 
Biological Diversity, is one of lhe issues under review in the Intemational Conference and Programme for Plant Genetic Resources 
(ICPPGR) of FAO's Commission on Plant Genetic Resources. Preparatory negotiations are leading up to the Fourth International 
Technical Conference to be held in Leipzig in June 1996. 

21. For exarnple, lhe Centres of the Consultative Group on International Agricultura! Research entered into an agreernent with the 
FAO dáted 26 October 1994, in which they undertake, inter alia, to place their ínternational gennplasm collections under the 
auwices of the FAO as part of the Intematicnal Network of Ex Situ Gennplasm Co!lections, not to claim ownership over designated 
germplasm accessions, but to hold them in trusi for the benefit of the intemational community, not to seek intellectual property 
rights over designated germplasm or related inforrnation, to make the designated germplasrn and related inforrnation available 
without restriction to users, and to ensure that its recipients are bound to the sarne conditions as the centres regarding access and 
intellecrual property protection. 

A further example of an ex situ collection reviewing policy developments is the Royal Botanic Gardens, Kew, which has bcen 
examining options for a range of approaches including material transfer agreernents, acode of conduct for collection, covering 
issues such as prior informed consent and benefit-sharing, policies for the acquisition, management and distribution of biological 
resources and policies and mechanisrns fcrbenefit-sharing. 

22. For example. the national collections hei d in 131 countries and- the l O Internacional Agricultura! Research Centres mainraining 
collections within the CGIAR systern together hold some 4.5 m accessions. (Table 3,CPGR-6/95/8 Annex, February 1995, FAO. 
Rome.) 

23. An estimated 213,700 accessions of wikl species in lhe national collections and CG[AR Centres account for only some 16% of 
ali their accessions. (Table 4,CPGR-6195/8 Annex, February 1995, FAO, Rome.) Toe Royal Botanic Gardens, Kew, with one of the 
largest collecrions of living plants, has appt0ximately 40,000 accessions, representing some 10% ofhigher plant species. 1 

i: 
! 
1 
1 
1 
1 

24. At the l 994 African Mi,1isterial Conference on the Environment, the participants nored 'with cancero lhe trend by which some 
countries are moving fast to collect biological resources from our region before our countries can effectively implement the 
Convention', and recommended accelerating the development or sccess legislatíon 'to ensure lhe fair and equitable sharing of 
benefits' • and, 'pending the above, putting in place interim arrangements, including a temporary ban on the transfer, from our 
counrries, of any biological resources not covered by existing Conventions and where Prior Informed Consent is not in effect'. 
Collectors report that where prior informed consent has been secured, ir is still possíble to collect in these countries. 

25. Collectors acknowledge that collecting continues in most countries when requests are made well in advance, before collectors 
arrive there, and pursuant to prior infonned consent and benefit-sharing. However, in many countries, lhe practicalities of securing 
access agreernents are off-putting. Perrnits ire often required from a number of different governrnent offices, ir is sornetirnes not 
possible 10 receive a defini tive answer as to which perrnits are needed, delays of over a year from applying are not uncommon. and 
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the rules and administering offices change frequently. It is beyond the resources of many institutions to collect in these 
circumstances. 

26. Vitousek (1986). 

27. Gadbow and Richards(l990), cited in The Crucible Group (1994) and UNEP (1992) "Saving our Planet: Challenges and 
Hoix,··. UNEP, Nairobi, cited in RAA (1994). 

2~. According to Prof. Norman Famsworth of The University of Illinois at Chicago (UIC) , UIC, which is one of three collectors 
uscd by the NCI, works in thirty developing countries, focussing mainly in Sourh-East Asia. (Discussions at American Society of 
Pharmacognosy International Syrnposium, San José Costa Rica, 20-22 October 1994.) 

29. While few developed countries, with the exception of Austrália, can boast biodiversity to rival that of tropical developing 
countries, nonetheless, environmental samples can still provide large numbers of specirnens for screening, such as fungi, bacteria 
and algae, anda number of important natural product drugs. Sales of PRJMAXIN, the antibiotic derived from a rnícroorganísm 
from New Jersey, had reached $ 500 million in October 1994. Higher plants from lhe North have traditionally supplied many 
importam natural product drugs, for example the willow (aspirin), the foxglove (cardiotonics derived from digitoxin), and, more 
recently, the yew (taxol). 

30. Source: IMS Intemational lnc. 

31. European Proprietary Medicines Manufacturers' Association, (1994). 

32. Zhang (1993). 

33. ln Europe, Japan, Australia, Canada, and the US, the market value for both prescription and over-the-counter drugs based on 
plants in 1985 was estimated to be $43 billion (Príncipe (1989)). 

34. World Wide Fund for Nature (1989), cited in Reid ( 1994) 

35. World Wide Fund for Nature (1989), cited in Reid (1994) 

36. "The total revenue that might be gained if developing countries sought royalties for unimproved genetic material could amount 
to less than $100 million annually." Barton (1991). 

37. Flowers and Plants Association, London,1994. 

38. van Roozendaal (1994). 

39. It is difficult to assess the proportion of sales attributable to natural ingredients of products such as cosmetics, toiletries and 
perfumes based in part on bíodiversity. and even more difficult to assess the revenue earned for the supply of raw or processed 
natural ingredients to the manufacturers of these products. There is no common or accepted definition of what constitutes a 
'naturally' deríved produet. Companies tend to categorize products - and sales data - more in terms of consumer preferences - 
'organíc', 'herbal', 'neutral ranges', 'gentle and kind products' rather than according to the proportion of naturally derived 
ingredients. Products typically contain many ingredients, some of which may be naturally derived, and others synthesized, and 
some of which could be either. Supplies are sourced in a number of ways, ranging from plantations owned by major companies to 
brokers and agents that deal in raw materials supplied from many countries and enterprises. Toe final product may be 
manufactured from ingredienrs which have passed through the hands of intermediary companies which have processed and added 
value to the raw materiais so that the retailer may not know exactly how ali the ingredients were sourced. Many data on sales and 
sourcing are confidential, and such figures as are available are cannot easily be dísaggregated in such a way as to reveal the revenue 
and contribution from natural products. ( Nina Stimpson, European Cosmetic Markets personal cornmunication, 4 August, 1995; 
Tony Dweck, Peter Black Toiletries personal communication,17 July 1995.) 

40. Wall Street Joumal, June 1994, cited in "What could be more natural", European Cosmetic Markets February 1995. 

41. Based on 2.5% of total C&T sales: Wall Street Journal, June 1994, cited in "What could be more natural?" European Cosmetic 
Markets February 1995. 

42. "Travel & Tourisms Economic Perspective: A Specíal Report from the World Travei and Tourism Council (WITC)" (January 
1995). Tourisrn is the world's largest índustry, with a US$3.4 trillion dollar output, accounting for one in every 9 ernployees, $701 
billion capital investrnent, and contributing $655 billion in direct, indirect and personal income taxes, with a real annual growth rate 
of 5.5%. 
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43. ln 1988. tourism in developing countnes was valued at $55 billion • as much as the total international overseas assistance 
budger. "Nature tourism" contributed up to $12 billion of that total. Hector Ceballos-Lascurain ( l 988j "The future of ecotourism", 
Mexiço Journal (.Tan 27, 1988), p.13. 

44. Toe author apologizes if, as a non-economist, her attempts to sumrnarize the methodologies of the authors cited below do nor 
do them justice. It is acknowledged that 'it is, of course, impossible to derive precise estimares of the values arising from an activity 
as speculative as biodiversity prospecting (Simpson, et ai (1996)), but the authors persist in their brave atternpt. The Jack of certain 
data hampers their efforts. For example, data are not readily available on the relative contributions to the value of the final 
pharmaceutical product rnade by the raw genetic material and by the value-added by subsequent R&D, although some final products 
are alrnost unrecognizable from the raw material (see section 4.1.1 ). Furtherrnore, values derived by these methodologies do not 
reveal the econornic value of benefits ultirnately retumed to those actually rnanaging the biodiversity (national parks, local 
cornrnunities, etc), although those based on royalty incomes come closest to doing so. It is the value of benefits retumed, and the 
direct investments made in biodiversity conservatíon, that will determine rhe true value of bioprospecting to conservarion efforts. 

45. Dollarvalues are not consistem. Aylward (1993) consolidares severa! authors' estimates in a table and converts thern to 1990 
dollars, 

46. Calculations based on the dollar value of new and repeat community pharmacy prescriptions derived from higher planrs 
extrapolated to estimate the cost to American consurners of drugs deríved from higher plants in 1980 of $8. l l 2bn. These are 
sourced from 40 specíes, giving a 'value per species' of $203 million. (Farnsworth & Soejarto ( 1985)). 

47. The 'value per plant' is calculated on the basis of Principes (1989 and !991) estimares of the market value of plant-based 
drugs on prescríption in the USA: US$ l l .7bn in 1985 and $15.Sbn in 1990 and the number of plant species thought to be 
responsible for them ( 40 species), (Pearce & Moran ( ! 994)) 

48. Based on 1980 consurner-level market of plant based drugs ín US of $8bn (Farnsworth & Soejarto (1985)), realized from 40 
planes, Príncipe ( 1989) arrives at an 'average unit comrnercial value of each of t.hese specíes' of about $200m. He then tripies this to 
reflect the value to ali OECD countries, so each species would have an annual commercial value of about $600m. 

49. Based on 30,000 deaths by cancer prevented annually in the USA by plant-based drugs (based on plant-based drugs comprising 
40% of anti-cancer drugs), and assurning a value per life of $8m, Príncipe ( 1989) arnves at an annual economic value of plant-based 
anti-cancer drugs in the USA of $250bn. To this figure he makes two adjustments: assuming market share to be a reasonable 
approxímatíon, he tripies this value to give an estimate of the value of plant-based anti-cancer applications in OECD of $750 bn 
annually. To reflect econornic value frorn both cancer and non-cancer pharmaceutical uses of plant-based drugs, he applies a 
'conservative' factor of 2 to the c::mcer figures, reaching an annual value for all plant-deríved drugs in OECD of $1.5 tritlion. To 
this Aylward (1993) applies the Farnsworth & Soejarto figure of 40 plant-derived drugs to arrive at an annual value per successful 
species in OECD of $37.5 billion. 

50. Simpson, Sedjo and Reíd (fonhcorning) assess the value of a 'marginal species' - ie the increase in value with the addition of 
another species that could be tested - based on its incremental contribution to the probability of making a comrnercial discovery. 
Their model takes into consideration the possibility that many new discoveries dupllcate, or do not improve upon, old ones, and are 
thus of no interest to rhe pharmaceutical industry (redundancy). They assume that regardless of rhe probability of discovery, if lhe 
sample size is large, the value of the marginal species must be very small. Treating each new sarnpling as an 'independent Bernoulli 
triai with equal probabi!ity of success' they derive equations that expressa continuai sarnpling until a new discovery is found. With 
variables including revenues, costs of R&D, and probability with whích any species sampled at randorn yields a successful product, 
they model lhe value of n samples, and the value in sampling (and thus of preserving) an additional species, Differentiation allows 
the optirna] probability for rnaximising the value of the marginal species.and the maximurn possible value for the marginal species, 
to be calculated. With an 'optirnum probability ' of 12 in a rnillion, a sample size of 250,000 species (the estimated number of 
species of higher plant), and the assurnption that expected net revenues ex:ceed costs per product by 50'7o, the maximum possible 
value of the marginal species is $9,431. However, the estimares are extrernely sensitíve to changes in assurnption. If the probability 
is increased to around l in 10,000, the value of a marginal species plurnmets to less than $0.0000005. If net revenues exceed costs 
by only 10%, the value of the marginal spccies would be $2.2. 

51. The Harvard Business School case study evaluating the Merck-1NBio agreernent estimates peak year sales of a drug as $1 bn. 
A discount rate of 5% is used to obtain a net present value of $5.06m, for which a royalty rate of 5% is assumed, Jeading to a net 
present value per discovery of $253,000 for Costa Rican species. Aylward ( l 993) applíes a probabílity of success of 1 in 10,000 to 
arrive ata net present value per untested species of $253. 

52. Based on 'value per specles' of $203 million. (see Farnsworth & Soejarto (1985)). Farnsworth & Soejarto assume a success 
rate per untested plant species of I in 125 . from which Aylward (1993) derives this 'value per untested species '. 
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53. Based on his derivation from Principe 's figures of an annual value per successful species in OECD of $37.5 billion (above). 
Aylward applies a probability of success of I in 2.000, arriving at an annual value per untested species in OECD of $ l 8.8 million. 
He converts this to 1990 dollars: $23. 7m. 

54. Using a recursivo equatíon modelling the series of phases in the R&D process, and usmg statistical data or expert judgernent 
about the costs, durauon and success rates of each phase.the expected revenue frorn a new drug and the cost of capital, Artuso 
(forthcorning) calculares that the expected net present value of testing 10,000 biological extracts in ten therapeutic categories would 
be $11 m or $1,100 per extract, However, he shows thar the expecte d value of a proposed biological screening programrne is 
sensitive to small changes in the assumptions about R&D success rates, potential revenues of a new drug and the cost of capital. 

55. Reid et ai (1993) base their calculation on a probability of finding a lead of l in 10,000 chernicals screened, a l in 4 chance of a 
lead developing into a cornmercial product, a 5 % discount rate. and the assumptiou that a drug generates $1 O m net annual 
revenues, on which the supplíer receives 3% royalties. From this, the value of the agreernent to the supplier of 1,000 chemicals (the 
net present value) is $52,500. From this, Aylward ( 1993) derives a net presem value of $53 per untesred specíes. A 'blockbuster' 
drug, however, they believe, could generate revenues of $1 bn. lf more, and bctter, screens were used, rhe probability of developing 
at Ieast one commercial product might increase to I in 1,000, bringing the net present value to $46m, or $46,000 per species, 
according to Aylward. 

56. Aylward ( 1993) uses a 'revealed preference model' to derive net retums from prospecting royalties, based on contractual 
arrangernents stipulating royalties for access to biotic sarnples, The model is based on revenues until patent expiration, royalty rates, 
net sales for a drug, the number of samples screened per species, the success rate for the species, deductions of distribution and other 
costs such as protecting biodiversity and of generatíng sufficient samples that some will becorne successful drugs, and addition of 
other benefits such as the initial fees received by the collector, He notes that his royalty rnodel is sensitive to small changes in the 
parameters, and particularly the species hit rate. 

57. Mendelsohn & Balick (1995) estimate the aggregate potential social value for undiscovered tropical forcst pharmaceuticals to 
be about $147 bn ($449 rnillion per drug x 328 undiscovered drugs). Toe $449 m is based on annual prívate costs and revenues 
associated of a typícal drug resulting in net worth of $22 rnillion over its first 19 years, and subsequent eamings of $58 million per 
year. Toe 328 undiscovered drugs is derived from the probability of tests resulting in cornrnercial drugs (between I in 50,000 and l 
in 1,000,000) and the number of tests Iikely to be conducted on flowering plant species). 

58. Mendelsohn & Balick ( 1995) derive a gross revenue from each potential drug of $96 rnillion. From the estimation that 32& 
drugs rernain 'hidden' in tropical forests, and assurnptions conceming the numbers of tests and success rates of an average company, 
they calculate that a single company could expect to find between 33 and 49 of these new drugs 'if the entire resource was 
examined'. Deducting costs for collection, and screens, they derive a net revenue 'frorn the right to the forest' of$2.8 bn to $4.1 bn. 

59. Assuming the global pharmaceutical industry to be worth $200 bn, the use of biologically derived medicines to exceed 40% of 
prescriptions outside the USA, anda 'disproponionate' share of biologically derived medicines to originate in forest species, 
Duming ( 1994) concludes that annual sales of drugs with active ingrediente derived from forests total more than $100 bn. 

60. Assuming the average proportion of plant-based drugs to be 25%, based on global pharmaceutical sales in 1985 of $ l 50bn and 
taking into consideration the irnportance of over-the counter drugs in OECD, US, and Japanese rnarkets, Principe (1991) estimares 
the rnarzet value of both prescription and over-the-counter plant-based drugs for ai! OECD countries to have been about $43 bn in 
1985. 

61. Based on estirnates that an average of30,000 deaths were avoided in the USA in 1985, and the value of a 'statistical life' was 
US $4m. Thus the value per p!ant. would be US$240 bn/40 (species used in prescriprion medicinesr « $6 bn per annum. (Pearce & 
Moran (1994)) 

62. Ca!culated on the basis that anti-cancer drugs save about 75,000 lives annually in the USA, and plant-based drugs cornprise 
from 30-50% of anti-cancer drugs. A range of values of life ($1.5 to 8m) is found from the cost in treatrnent and days lost through 
cancerdeaths per year in the USA. Toe product is between $34 billion and $300 billion. (Principe (1991)) , 
63. Calculated on the basis that 30 plart-based drugs will be lost from species reduction (60,000 species will be lost to medical 
research, and the average probabilíty that any given plant will produce marketable prescription drug is 5 x 10-4) and each species 
being responsible for US$ l 1. 7 bn/40 ""$290 million, as above, $290m x 30 •• $8.8 bn. OECD figures calculated on the basis that 
the ratio of OECD to USA is 3. (Pearce & Moran l 1994)) 

64. Using the figures above, 30 species lost x value per plant per annum in terrns of avoided deaths (US $6bn) = US$180 billion for 
the USA, and over $500 bn for the OECD countries, assurning a ratio of 3: 1 for OECD:USA. (Pearce & Moran ( 1994)) 

65. Based on the value per species calculated above ($203 mil!ion) and the projected loss of 16 useful drug species in the USA by 
2000 AD. (Farnsworth & Soejarto (1985)) 
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66. Derivcd from applying the estimated annual comrnercial value of each species in OECD ($600m) to rhe estirnated nurnber of 
'useful' plant species that will becorne extinct (25 out of the 50,000 Iikely extincríons, based on a 5 in 10.000 success rate for any 
plant to produce a marketable prescription pharmaceutical).{Principe ( 1989)) 

67. Calculated using their estimares above, based on the number of piam species at risk (60,000), of drugs based on plant specíes 
{a range of probabilities between 1: 1000 and J; 10000), the number of hectares of land likely to support medicinal plants (1 bn 
hectares of remaining tropical forest left in the world), a discount rate of 5% anda long time horízon. (Pearce & Moran( 1994)) 

68. Based on allocating the $147 bn derived above hetween lhe 3.1 billion hectares of tropical forest, (Mendelsohn & Balick 
( 1995)) 

69. If the 'net revenue from the ríght to the forest' deríved above of between $2.8bn and $4. l bn were allocated on a per hectare 
basis to every forest owner (since there are approximately 3. I bn Ha of tropical forest). (Mendelsohn & Balick ( 1995)) 

70. Acceptíng their figure of $9,431 for the value of the marginal species of higher plant, Simpson, Sedjo and Reid (forthcorning) 
use data on nurnbers of endemic plant species per hectare in Norman Myers' eighteen biodiversity 'hot spots' to calculate the 
maxirnum willingness to pay. This tums out greatest in Westem Ecoador, at $20/Ha, and less than a dollar per hectare in less 
diverse areas, such as Califórnia. 

71. Toe lnternational Cooperative Biodiversity Groups (ICBG) program is sponsored jointly by the US National Institutes of Health 
(NIH), the US National Science Foundation (NSF), and the US Agency for International Developrnent (USAID) in the sum of US 
$2.5m over five years from Dec.1993 The first five awards were to groups consisting of private and public instítutions including 
pharmaceutical companíes and envíronmental NGOs in seven countries, The projects 'address biodiversity conservation and the 
promotion of sustained economic activity through drug discovery from natural products'. 

72. Table on range of royalty rates frorn companies for the supply of genetic resources and value-added services: 

I: This table refers to royalties paid by a pharmaceutical company to ccllector providing the services in question. 
2: ln this context, royalties are generally calculated on net sales, once marketing and other agreed costs have been deducted. It is 
important to clarify the basís for computation in each case. 
3; The figures for "low' and 'high' royalties wíthin each category of service supplied do not necessarily correspond to the lower and 
upper ranges of services within each categcry, categorised as 'from' and 'to'. 

73. Table on share of royalties between collecror and country supplyíng genetic resources: 

l: · This table refers to royalties paid JO the providing country by the collector, These royalties are percentages of the surns 
received by the collector from its client pharmaceutícal company (preceding table) Tnus if a collector agrees royalty rates with a 
pharmaceutical company of 5%, and with the country providing the genetic resources it agrees to pay 5% of its revenues, the country 
of origin will receive at rnost 0.25% of the revenue earned by the company. Usually it will receive less, since both the company and 
the collector habitually deduct various expenses before computing royalties. On some occasions, royalties are calculated on net 
sales after deduction of agreed costs. On others, rhe terrn royalty is used to cover shares of up-front payments, or shares of both up 
front payments and of sales revenue (personal comrnunication, Dr. Sittenfeld, JNBio. 30 May 1995). It is írnportant to clarify this in 
each case. Many institutions offer a range of royalties, depending on the roles of the partners. Others have a fixed policy and 
'invariably' offer a single percentage (eg 50%). 
2,3: Dr. Steve Bertha of UIC (Bertha, 1994). , 
4: Dr. James McChesney, Direcror, Research Institute of Pharmaceutical Sciences, contribution to discussion at the 
Symposium on Intellectual Property Rights, Naturally Derived Bioactive Compounds and Resource Conservation, San José, Costa 
Rica 20-22 October 1994. 
5: Dr. David Turner, Glaxo Research and Developrnent (Turner, 1994) 
6: PerlWllal communication with Dr. Robert Thomas, Director, Biotics, 28 Septernber 1994. 
7: Folicy Staternent of Intent To Share Profits Deríved By Chernical Screening, RBG, Kew, 1 April 1992 . 
.8: (Minimum) Maníla Declaration,1992. 
9: ('The minimum return to the supplier would norrnally be 51% ofnet inccme ') SIDR(l995). 

74. Technology transfer has been defined by lJ'lCTAD as "the transfer of systematic knowledge for the manufacture of a product, 
forthe application of a process or for the renderng of a service" (UNCTAD, (1990)). 

75. Sources: Sharnan Pharmaceuticals: King, Carlson and Moran (1993). Merck-INBio: personal cornmunication with Dr. A. 
Sittenfeld, 12 January and 30 May 1995. ICBG in Surinarn: personal cornmunication with Dr. David Kingston, 16 February 1995. 

76. Executive Order no. 247, Manila 18 May 1995. See for example s.2: Cansem of Indigenous Cultural Communities. "(a) 
Prospecting of biological and genetic resources shall be allowed within the ancestral lands and domaíns of indigenous cultural 
communities only with the prior informed consent of such cornrnunities; obtained in accordance with the customary laws of the 
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concerned comrnurnty. (b) Prospecting of biological and genetic r~sources shall be allowed only wuh the prior informed consent of 
the concerned local cornmunities." and s.S: Minimum Terms of theiCommercial Research Agreement and Academic Research 
Agreements. '"(e) Toe agreernent shall include a provision for the p,ayment of royalties to the National Governrnent, local or 
indigenous cultural community and individual person or designaterf beneficiary in case commercial use is derived from the 
biological and genetic resources taken, Where appropriate and applicable, other forms of compensation may be negotiated." 

j 

1 
78. For agricultura! and horticultura! development, other kinds of \ntellectual property right, such as plant breeders · rights, may be 
relevam. Whiie not conceived as a form of IPR, Farmers ' Rights have been defined in FAO Conference Resolution 5/89 as .. rights 
arising from the past, presem and future contribution of farrners in conservtng, improving and making available plant genetic 
resources, panicularly those in the centres of origin/diversity. Thef rights are vested in the lnternational Community, as trustees 
for present and future generatíons of farmers, for the purpose of ensuring full benefits of farmers and supportmg the continuation of 
their contributions". Toe scope, basis and mechanisms to impleme$t this concept presently are currently ill-defined and 
controversial, They are likely to be addressed in future negotiations, 

1 
1 

79. JPRs can be asserted by the holder of the right against any othh Jeg~I persons in the jurisdiction in which the right operates. 
One disadvantage of contracts is that they bind only the partíes to iliem. Many material transfer agreements (MT As) seek to 
alleviate this problem by requiring the recipient of biological matetial or information not to pass it on to third parties without 
entering into an agreement with the third parties containing terms similar to those found in the MTA between the supplier and 
recipiem. Toe inability of non-parties to enforce such agreements r,.ernains an importam limitation. 

' 

1 

1 

1 

77. As of 1 August 1995. 

80. Intellectual property, however. is referred to in Article 16. 

81. Birgegârd ( 1993 ). 

82. Schmidheiny ( 1992). 

83. According to Glowka et al (1994), a 'focal point' would have three advantages: "First, it could ínform potential users of a 
Party's genetic resources access rules and regulations. Second, accéss determinations can be streamlined to avoid delays. Third, 
arbitrary decision-making would be avoided". j 

i 
1 

1 

84. See also Glowka et aJ ( 1994). 

85. Famsworth ( 1988). 

86. Econornlst, 4 February 1995. 

87. Zhang(l989). 

88. W. Quaeyhaegens, personal cornmunication, 31 March 1995. 

89. W. Quaeyhaegens, personal cornrnunication, 31 March 1995. 

90. Nichols ( 1994) 
' i. 

91. 
1 
l 

McChesney ( 1992); Príncipe unpublished rns ( cited in Rei d et ~I (J 993 )). 
: 
1 
1 
1 

1 
1 

j 
1 

1 
1 

! 
l 

92. McChesney ll992). 

93. Turner (1994). 

94. Huxley (1984). 

95. He Shan-an and Cheng Zhong-ming ( 1991). 

96. Huxley (1984). 
1 

97. For example Balicl< (l 99ú) and Cox and Balick (l 994) report~ that ethnobotanical information rnight have increased the yield 
of active plants by 5()-100% in the NCI research prograrn. Some sajnples collected from Belize revealed that 25% of the 
ethnobotany collecrion showed preliminary activity, cornpared to 6':fo of active plants in the random collection. 

1 
1 
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98. Elizabetsky ( 1991) offers four advantages of basing drug developrnent on ethnopharmacologrcal knowledge: it provices a 
cntenon for selecting for screening plants that are likely to exhibit activíty; experience of traditional use of plants provides 'Ieads' 
that may help to narrow pharmacological studies: studying rnodes of preparation of traditional medicines can provide c!ues to the 
active chernicai cornpounds present: and seíection of severa! species used traditionally for the sarne purposes can lower laboratory 
investrnents. 

99. 'Self-identification as indigenous or tribal shall be regarded as a fundamental criterion' for determrning the groups (to which 
ILO Convenrion 169 (1989) applies)(Part I, Art. 1(2)). Elsewhere, ·indigenous' is found variously as: 'culturally distmct ethnic 
groups, who have a different identity from the national society, draw existence from local resources and are politically non 
dominam' (Colchester (1994)) and 'social groups with a social and cultural identity distinct from the dominant society that makes 
them vulnerable 10 being disadvanraged by the development process' (World Bank, cited in Colchester (1994)). Toe tenn is used ín 
this report to compríse those people referred to in the Convention as "indigenous and local communíties ernbodying traditional 
liíesty les'. 

100. UNEP/CBD/COP/1/8 'Clearing-house mechanism for technical and scientific cooperatíon - Note by the lnterim Secretariai' 
( 4 Oct 94) at p3, para 7: "Ata !ater stage of its operation a brokerage service may be offered by the clearing-house mechanism to 
facilitate developrnent of agreements between parties for access to genetic resources and their information including indigenous 
knowledge, transfer of technology and sharing of benefits." 

101. See, for example, UNEP/CBD/COP/1/Inf.9. Some Southem organizations a!so believe the role of IGOs and the clearing 
house mechanism should be one of facilitating, but not of brokering (personal communication with Dr. Ana Sittenfeld, 30 May 
1995). 

102. Reid (1994). 

103. Grifo (1994): 'Another potential pitfall of bioprospecting is that its practitioners fali into the traps exernplified in hundreds of 
years of colonial export of raw materiais from developing countries without increasing their capacity to export developed products '. 

104. See also Mugabe & Ouku (l 994). 

105. lwu (1994). 

106. Agenda 21 (1992), the Global Biodiversity Strategy (1992: IUCN, WRI, UNEP). Caring for the Earth (1991: IUCN, WWF, 
UNEP), the World Conservation Strategy (1980: lUCN, WWF, UNEP). 

107. Aitken, Andrews and Baker (1993). In their view, 'the most important phase of natural product development is the value 
adding stage between lead discovery and fui! patent, since this defines eventual ownership of the product'. 

108. Guidelines for coliectors can be found in a nurnber of sources such as: 

a) Codes of Conduct and guidelines developed by IGOs and professional organizations. See for exarnple: 
• FAO Intemational Code of Conduct For Plant Gennplasm Collecting and Transfer (1993) (adopted by Resolution 8/93, 27th 
Session of the FAO Conference, Novernber 1993, FAO, Rome) 
• guidelines by the International Society of Chemical Ecology ( l 989) 
• 'Code Of Ethics For Foreign Collectors Of Biological Sarnples' developed by the Botany 2000 Herbarium Curation Workshop, 
Perth W.Australia, (1990) · 
• 'Professional Ethics in Economic Botany: A Preliminary Draft of Guidelines' by the Society of Economic Botany (I 991) 
• the Williarnsburg Declaration by the Arnerican Society of Pharmacognosy ( 1992) (!ater modified and adopted as an appendix to 
the Manila Declaration) 
• the 'Manila Declaration conceming the Ethical Utilization of Biological Resources, Code of Ethics for Foreign Biological Sarnple 
Collectors, and Contract Guidelines' (1992), devcloped at the Seventh Asian Symposium on Medicinal Plants, Spices and Other 
Natural Products (ASOMPS VII) (ASOMPS (1992) and the 'Melaka Accord: Resolutions Ratified By ASOMPS VIU (1994). 
b) Codes developed by comrnentators and practítíoners. See, for example: 
• Cunningham, Tony ( 1993) "Guidelines for Equitable Partnerships in Ncw Natural Products Development of the 'People and 
Plants Initiative" 
• Martin, Gary (] 995) 'Guidelines for conducting ethnobotanical studies with local people, communíties and indigenous 
orgaruzations ', and 'Guidelines forconductingethnobotanical studies with national scientists ' 
• Posey, Darrell & Graharn Dutfield (forthcorning) Chapter Fifteen: 'Towards Protection, Compensation And Comrnunity 
Development: A Few Suggestions ' 
e) Material transfer agreernents and explanatory notes, for exarnple the NCI 'Letter of Collection' and 'Material Transfer 
Agreernent', (NCI, Bethesda, Maryland, USA) and SIDR ( 1995) 'Supply of Plant Material for General (Phase 1) Screening, Heads 
of Agreerneut'. 
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109. For the cntena for success for partnerships for sustainable developrnenr. see \V1CE ( 1994), a W!CE re port cm Policy 
Cooperation written and prepared by Kerry ren Kate. 

1 l O. The dran regional rnodel law developed by the Env ironmental Law Centre cf IUCN for the Board of the Canagena Accord, 
with the assístance of the Peruvian Envircnmental Law Association. · Access to Gencnc Resources of the Andean Pact' provides for 
access agreements covering both in situ a11<1 es situ genenc resources, and for a 'public interest review ' requiring the agency 
responsible to consult affected and interested perties, Individual countries may ad I further requirements for access, such as 
conditions of benefit-sharing, restrictions on transfer lo third parties, reporting obliganons, irnellectual property provisiona, 
exclusivity and confídentiality. recogniticn of contribution 111 publications, and conservanon issues. Mernbers of r.he proposed 
agreement rnust adopi common guidelioes for access agreernents and deterrninations, mcluding notification of interu, participation 
of affected parties, permit applications aad thc granting of access, enforcement measures, penalties and rernedies. There are 

' provisions designed to ensure that indigenous peoples' issues are considered. Mernbers are obliged to consider capacity building for 
the conservation and sustainabíe use of biodiversity, and for invemorying and managernent. The proposal envisages a regional fund 
comprismg royalty payrnerus, which would be applied as the members saw fir. (IUCN-ELC (October 1994}. Glowka, (personal 
communicatíon -;-:4 March 1995). Laird, (199.5), and Cailé (personal communication, 22 October I994J.) 
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