Bioprospecting: Effects on Environment
and Development

The Convention on Biological Diversity
(CBD) was one of two legally binding
treaties that were put out for signing at the
Rio Summit in 1992. More than 180 na-
tions have ratified the Convention so far.
The signatories to the Convention are
obliged to set up legislation and regula-
tions to meet the objectives of the CBD,
these being 7) the conservation of bio-
diversity, i7) the sustainable use of its
components; and iii) the fair and equita-
ble sharing of the benefits arising out of
the utilization of genetic resources (Arti-
cle 1). The CBD introduces a new regime
of source countries’ national sovereignty
over genetic resources, where there has
generally been open access to these re-
sources without restrictions or regulative
charges involved. The ownership, control,
and distribution of benefits from the use
of biodiversity have been contested vig-
orously—through economical, political,
legal and even military means—for cen-
turies. In recent years, especially since the
coming into force of the CBD, more for-
malized and internationally sanctioned
mechanisms have begun to emerge. Chief
among these are the use of contracts and
other agreements between source coun-
tries/institutions and recipients, who seek
access to biological resources for the pur-
pose of research, development, and com-
mercialization.

Today, pharmaceutical companies con-
stitute an important group of actors focus-
ing on bioprospecting (biodiversity pros-
pecting). This activity includes the collec-
tion of plants taxonomically identified
and/or screened for medically active com-
ponents. It is well established that the
tropics are rich in biodiversity. More than
two thirds of all plant species are also
located in the Third World, attracting
bioprospectors searching for medicinal
plants (1, 2). Collection is in part based
on ethno-directed sampling with the use
of local and/or indigenous knowledge, as
well as random and taxonomically di-
rected sampling (3, 4).

WIN-WIN OR BIOPIRACY?

Some observers characterise bioprospect-
ing as a win-win situation (5-9). A sus-
tainable use of biodiversity promotes the
conservation of these resources. Through
bioprospecting countries in the Third
World are faced with the opportunity of
earning foreign currency relatively easily,
while building capacity for a technologi-
cally more advanced industry. Income can
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be generated for such development pur-
poses as well as for the conservation of
biodiversity. On the other hand, observ-
ers criticize bioprospecting as a new type
of colonialism where developing countries
are exploited by the activity as well as by
the involved patents, and that biodiversity
is threatened by over-exploitation (10—
14). The bioprospecting debate has gen-
erated the production of two polarized dis-
courses in which narratives of specific
cases are constructed as either win-win
stories of mutual gains or ‘biopiracy’ sto-
ries with a cast of villains and victims
(15).

Due to the multitude of factors and ac-
tors involved and the variation of claims
regarding bioprospecting, it is impossible
to obtain valid pictures of effects and
causes in specific cases without independ-
ent analyses based on sound empirical in-
vestigations. Today, the volume of the
claims can be characterized as inversely
proportional to the existence of such
analyses. The scope of our ongoing pro-
ject is to contribute to a more scientific
based picture by focusing on a few case
studies using an interdisciplinary ap-
proach. In these cases, we examine the ef-
fects of bioprospecting on conservation
and development: i.e. the conservation of
biodiversity; the sustainability of collec-
tion; and the economic and social devel-
opment in source countries. The project
brings together a core team of research-
ers and students in biology-ecology, soci-
ology and law, with input from scientists
from different disciplines serving as a ref-
erence group. We integrate elements rang-
ing from ecological examinations of the
methods applied in the collections and
study of plants, through sociological stud-
ies of local benefits and the production of
discourses, to studies of the legal frame-
work around bioprospecting arrange-
ments. The project receives funding from
the Research Council of Norway. We will
in the following exemplify the approach
of this study with central but very differ-
ent cases of bioprospecting.

TOLYPOCLADIUM INFLATUM:
A PRECIOUS FUNGUS FROM
NORWAY TO NOVARTIS

Bioprospecting is claimed to generate sub-
stantial income for source countries for
purposes such as conservation of bio-
diversity, health care, and social and eco-
nomic development. Various individuals
totally reject these arguments, or warn
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against too high an optimism. The range
and magnitude of benefits from present
arrangements on access to biological re-
sources and benefit sharing will not be
known for many years. There is also a
lack of public information available on the
details in present bioprospecting contracts.

Our project first focused attention on an
“old” bioprospecting case. In 1969, the
microfungus Tolypocladium inflatum was
collected in a soil sample from the moun-
tain plateau Hardangervidda in Norway
and brought to Switzerland for pharma-
ceutical screening. Tolypocladium inflat-
um was found to produce cyclosporin, an
immunosuppressant with positive effects
for patients with organ transplantations.
Today, medicines containing cyclosporin
constitute the major pharmaceutical prod-
uct for the life science company, Novartis.
The collection was in this case completed
a long time in advance of the establish-
ment of the CBD and, thus, within an
open access bioprospecting regime, im-
plying that there is no benefit sharing with
the source country from present sales of
cyclosporin medicines. We estimated the
source country’s loss of benefits in com-
parison with present norms and expecta-
tions concerning bioprospecting arrange-
ments. Annual royalties of 2% would have
been a reasonable claim in this case, and
in 1997 this amounted to USD 24.3 mil-
lion.

Thus, in cases of discoveries of block-
buster drugs, the gains from biopro-
specting for source countries may be sub-
stantial. Such examples are nevertheless
rare, and the sharing of benefits depends
upon the ability of the source country to
establish a legal framework and related
regulatory procedures. Our project exam-
ined the effects of patents related to
cyclosporin medicines as well. Despite
strong claims concerning bioprospecting,
in general, and the focus on patenting as
a cause of unfairness for source countries,
patents related to the medicinal develop-
ment were in this case not found to be a
significant reason for the lacking benefits

(16).

NORWAY AND TANZANIA:
BIOPROSPECTING WITHOUT
REGULATIONS

At the end of the 1990s, German research-
ers were collecting sponges for the screen-
ing of biochemicals from microbes in
Norwegian coral reefs. At this time, there
were still no regulations in place to secure
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benefit sharing for the source country.
Eventually, the Norwegian government
has begun work to regulate this activity.
Likewise, in Tanzania bioprospecting
has so far not resulted in conservation ef-
forts, and development effects as well as
local benefits are small. This is shown
through a close study of the activities of
Shaman Pharmaceuticals in Tanzania. The
project draws attention to the lack of
policy concerning bioprospecting, and the
different ways various parts of the govern-
ment use fractions of existing law to re-
quire a range of permits. The lack of con-
sistency in legal framework and proce-
dures and the lack of coordination among
the involved parties result in a situation in
which legitimate bioprospecting becomes
very difficult. Thus, few benefits are de-
rived, and there is no policy concerning
benefit sharing among interest groups

(17).

INBIO IN COSTA RICA: FUNDING
CONSERVATION AS A CORE
TARGET

INBio signed its first bioprospecting con-
tract with the pharmaceutical company
Merck & Co in September 1991. With this
agreement Merck was obliged to pay
INBio USD 1.135 million for extraction
costs and equipment, an undisclosed share
of potential royalties from the net sales of
any product developed from the Costa
Rican samples, and USD 50 000 to a
patrimonial fund for the Marine Conser-
vation Areas (18). As a precondition for
this and other bioprospecting agreements,
INBio agreed to contribute with 10% of
the budget and 50% of the royalties to the
Costa Rican government for the conser-
vation of national parks. The Costa Rican
Biodiversity Act, still being refined, will
probably facilitate access to genetic re-
sources, and also establish a domestic leg-
islation that promotes the objectives of the
CBD, provided that the legal standards of
the Act are fulfilled and that the receiv-
ing countries ensure that their use of ge-
netic resources within Costa Rica comply
with the Convention (19). The Costa
Rican case thereby contrasts in regards to
bioprospecting activities in Norway and
Tanzania, where there is a lack of norms
and legal frameworks regarding the regu-
lation of bioprospecting and thereby also
the benefits.

THE LACK OF CRITERIA FOR
SUSTAINABILITY IN
BIOPROSPECTING

A collection accomplished by the United
States Department of Agriculture (USDA)
for National Cancer Institute, USA. NCI
in Kenya in 1972 has been criticized for
devastating the wild adult populations of
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Maytenus buchananni by removing up to
27.212 kg of the species. In this case, no
prior investigations on species biology
were conducted (20). It is not clear
whether this experience has impacted
NCT’s collections, as nothing suggests that
information on species biology/ecology or
measures on sustainability are demanded
from collectors, neither from initial sur-
veys nor when promising species surface.

It is generally assumed that the bio-
prospecting activity is sustainable per se.
We have examined this thoroughly in the
case of INBio’s bioprospecting, often ac-
knowledged as a ‘best-case’ of bio-
prospecting by the combination of the
considerations for benefit-sharing and
conservation as well as the sustainable use
of biodiversity. Our findings reveal that
INBio’s methodologies for selection and
collection for bioprospecting were not
sensitive to endemic or rare species, size
of individuals or life form (21). Even
though several ecologically important cri-
teria exist for the selection processes,
these are not always followed, as the cri-
teria conflict with the requirements and
interests of bioprospectors. Cultivation
was only observed in one case, which
means that resupply, mainly of high quan-
tity/intensity, is generally extracted from
wild sources until there are strong indica-
tions of a potential product in hand. There
were no tools for measuring ecological
sustainability of the collection processes
for the biodiversity inventorying, pros-
pecting, or in the selected Costa Rican
cases of known potential leads. No moni-
toring or yield studies were reported in re-
lation to the activities. Bioprospecting by
INBio at the time of our study could there-
fore not be categorized as ecologically
sustainable per se. The contribution of
INBio to conservation in protected areas
is also unclear. Nevertheless, based on
more than a decade of working with
bioprospecting, INBio has ample experi-
ence in the field, which could be applied
in developing methodologies to ensure a
sustainable use and conservation of
biodiversity.

We also conducted a comparative sur-
vey of selected well known cases of
bioprospecting for medicines to explore )
collection methods for species by bio-
prospectors; ii) characteristics of species
vulnerable to harvesting; and iii) the re-
quirements for the conservation of species
that are harvested (4). We especially fo-
cused on characteristics of the species that
could explain why a medicinal plant spe-
cies becomes overharvested, and the strat-
egies adopted for their conservation and
management. This study revealed the
scarcity of data on species biology for
species collected for drug discovery or
phytomedicines. Furthermore, the claimed
assumption by some bioprospectors that it
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is only phytomedicine (herbal) produc-
tion/search that results in overharvesting
or population depletion is not always cor-
rect (3, 22, 23).

CONCLUSION

The project is currently progressing with
detailed analyses of case studies. We feel
that the collaborative effort in this project
illustrates the feasibility of interdiscipli-
nary research and its dire need for criti-
cal examination of the complex and con-
troversial issues, as in this case, bio-
prospecting. Conclusions from case stud-
ies of our project presented here are first
that some economic gains are possible
from bioprospecting although the expec-
tations should not be exaggerated. How-
ever, a fundamental necessity for source
countries is to establish an institutional
framework to facilitate sustainable bio-
prospecting with benefit sharing. Sec-
ondly, the activity may represent a sus-
tainable use of biodiversity, but this re-
quires that the actors develop adequate
methodologies to secure ecologically
sound collections.
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