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All the parts of life—its products and processes, even its formulae—are
being privatised. The warning in The Laws of Life was that the Lords of
Life—the pharmaceutical and agrochemical industries—were massing to
take control of the genetic supply industry and new biotechnologies. They
have done so. The world is now faced with a level of corporate concen-
tration no one would have believed possible two decades ago. The fol-
lowing is an update on the new life industry.

In the mid-1990s, the US government estimated that Transnational Enter-
prises (TNEs) control one-quarter of global economic activity and that, in
countries such as the United States, 40 per cent or more of all merchandise
trade takes place between affiliated firms (between parent and/or subsidiary
enterprises). On some trade routes—as between the USA and Europe or the
USA and Japan—from 43 per cent to 71 per cent (respectively) of all mer-
chandise trade is between ‘sister’ subsidiaries.1 In other words, the ‘buyer’
is also the ‘seller’. ‘Profit’ and ‘tax’ are mutually-agreed upon fictions—told
by sophisticated conglomerates to gullible governments. This is the ‘glob-
alisation’ that alarms us all and it is also the driving force behind the post-
GATT Multilateral Agreement on Investment (MALI) that threatens to be
the death knell for national sovereignty and electoral democracy.

In step with this kind of globalisation, however, is an equally disturbing inte-
gration that has almost gone unnoticed. Not only are the buyers and sellers
integrating, but vast industrial segments as different as agribusiness and
health care are achieving a global technological integration that would have
been inconceivable two decades ago. The result—the new Life Industry—
poses not only a threat to national security but to the security of life.

Despite the obvious implications of this kind of concentration even in the
agricultural sector, the World Trade Organization (WTO) insists that
national food self-reliance is passé and food security can now best be
achieved through agricultural trade liberalisation. The South needs only to
capitalise on its natural competitive advantage to increase exports and
attract investment. Absurdly, the World Food Summit somewhat reluctantly
echoed this conclusion and paved the way for a Double Green Revolution.

Corporate 
concentration

In the mid-1970s, when food shortages created the World Food Conference
and the UN General Assembly was debating the impact of TNEs on the
world economy, and CSOs everywhere were quoting from the newly-pub-
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lished Global Reach,2 the total value of all US mergers and takeovers was an
alarming USD 11.8 billion for the year. Ten years later, when the General
Assembly was astutely silent on the subject3 and the media had stopped pay-
ing attention, the annual US takeover figure was more than ten times
higher—USD 125 billion. At the close of 1988 (the year RAFI began to for-
mulate its life industry analysis), the takeover tally had climbed to an almost
unbelievable USD 333 billion.4 During the whole of the 1980s, according to
The Economist, mergers and takeovers by TNEs worldwide accumulated to
USD 3 trillion.

Industry used to insist that—despite these figures, the total number of mer-
gers was declining—from around 6,000 per year in the United States in the
late 1960s and early 1970s to half that number by the late 1980s. We, of
course, argued that there were fewer companies to merge. Industry also
argued that the ‘feeding frenzy’ of the late 1980s was unique in corporate
history. Certainly, the recession of the early 1990s pushed the diners back
from the table but whether this was a problem of tight money or tight trou-
sers (deal brokers couldn’t be heard over boardroom belches) was unre-
solved. In 1997, as the tables show, these debates are now at an end. When
1997 rang down, total US mergers for the year galloped to USD 919 billion
and more than 10,700 deals. Global mergers for the year rocketed to USD
1.6 trillion! Even in Latin America, 1997 mergers almost doubled (to USD
70.9 billion) over 1996.

Hope Shand of RAFI has been monitoring transnational enterprises for 20
years. Most of the research concerning the life industry is her work. Mergers
were once thought to be an American phenomenon. No longer. As the
United States celebrated Columbus Day last October 13 (The New Yorker

Figure 3 Value of US mergers in the 1990s (USD billion).
Note: The figures used reflect the situation in early November 1997; the figures will rise 
substantially up to 31 December.
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magazine called it ‘Rape of the Americas Day’), European corporations
announced USD 130 billion in acquisitions and takeovers.5 By all estimates,
a world record for a single day of trading. Although the year had yet to end,
European observers were predicting a vastly bigger merger total for 1997
than the USD 400 billion of 1996—which, itself, was double the total of two
years earlier. What is happening in the EU and the USA is also unfolding in
other industrialised countries such as Australia and Canada.

Within the food and beverage industry, perhaps half of the top 50 companies
of the late 1970s were either ‘disappeared’ or merged into the remaining
companies by the late 1980s. RJR Nabisco, originally a tobacco company,
was swallowed—for a record USD 24.9 billion—by Kohlberg Kravis
Roberts, a notorious wheeler-dealer which had already consumed both
Beatrice and Safeways. Philip Morris, another tobacco company turned
food mogul, spent USD 12.8 billion gobbling up Kraft. There were other
movements in health care at the time that did not seem as significant: Kodak,
the camera film giant, put USD 5.1 billion into a buy-out of Sterling Drug6

and picked up a number of small seed and biotech concerns along the way;
Monsanto, the agrochemical major, moved into pharmaceuticals for the first
time with the purchase of G. D. Searle.

Surprisingly for some, the ‘feeding frenzy’ had a direct impact on technol-
ogy. According to the US National Science Foundation, merger activity
between 1984 and 1988 contributed to a major drop in corporate R&D
spending—down to a 2.6 per cent annual increase from 5.5 per cent during
1980–85.7 Following takeovers, companies apparently consolidate their
research programmes and/or cut R&D to pay debts. Historically, larger
enterprises are not as innovative as smaller firms. In 1989, Business Week

Figure 4 Numbers of US mergers in the 1990s.
Note: The figures used reflect the situation in early November 1997; the figures will rise 
substantially up to 31 December.
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surveyed the top 25 innovators in the USA and found that all were small.
The top two—Dekalb Genetics and Pioneer Hi-Bred—were survivors as
family seed businesses.8 The largest pharmaceutical companies suffer from
the same lethargy. In mid-1996, for example, 70 leading US biopharmaceu-
tical boutiques with a combined market capitalisation of only USD 50 bil-
lion had 280 new drugs in development. By contrast, Merck, with a market
capitalisation of USD 80 billion had only 26 drugs—less than 10 per cent of
the number—in the pipeline.

Time has shown that the great merger mania of the 1980s was not, as adver-
tised, unique. Following years in the doldrums, deal-makers came back with
a vengeance in 1994 tallying a near-record USD 329 billion in mergers and
acquisitions.9 Leading the way, the two sources of corporate power on the
planet today—the informatics industry (including communications and
microelectronics) and the life industry.

From Landlords
to Life Lords

Several factors have inspired the new merger wave—but chief among them
is the need to control access to the new technologies. Indeed, the new wave
coincides with the final adoption of the GATT Uruguay Round Agreement
in 1994. The entire agreement—and especially the agriculture and TRIPs
(Trade Related Intellectual Property Rights) chapters—promotes the inter-
ests of transnational enterprises and assures corporate monopoly over new
technologies. For the first time in commercial history, a trade agreement has
imposed a Western-style patent and trademarks monopoly—and amoral-
ity—over world trade.

The economic importance of intellectual property monopolies (usually pa-
tents) is inescapable. During the GATT Uruguay negotiations, the US ac-
cused the South of ‘piracy’, claiming that it was losing USD 202 million a
year in royalties from pirated pesticides and more than USD 2.5 billion a
year in royalties from pirated pharmaceuticals. US authorities argued that
the total piracy including computer software, recorded music and clothing
brands was costing the industrialised countries no less than USD 60 billion
in lost sales and royalties every year.

These astronomic calculations are bolstered by other US trade estimates that
the percentage of internationally traded goods with a high intellectual prop-
erty content had soared from less than 10 per cent in the late 1940s to 30 per
cent at the outset of the Uruguay Round. By RAFI’s conservative estimate,
however, the WTO’s TRIPs chapter will boost the patent content of global
trade to well over 70 per cent when the agreement comes into full force after
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2004. Why the sudden jump? TRIPs effectively requires all member coun-
tries to apply intellectual property protection over most biological products
and processes—from agricultural commodities to medicinal plants and
brewer’s yeast—that 40 per cent of the world’s economy built on bioma-
terials. In 1994, intellectual property moved to centre stage in world eco-
nomic affairs.

There was a time in history when the route to power was through the own-
ership of land. During Europe’s Industrial Revolution, the rich landlords
who orchestrated the enclosure movement, that put an end to communal
lands, argued that common lands must be privatised so that they could take
advantage of new agricultural technologies and feed growing urban popula-
tions. The wealth of the land created the industrial wealth. In time, land took
second place to industrial raw materials and energy. In the same way and
with the same arguments as the Enclosure Acts used to drive rural societies
from their ancestral lands (and rights), TNEs are now using another Enclo-
sure Act—the intellectual property (‘IP’) system—to privatise the intellec-
tual commons and monopolise new technologies based on these commons.
The Landlords have become the Mind Lords. In the post-GATT world of
new biotechnologies, these are also the Life Lords.

The new patent/
enclosure system

It is not only that biomaterials are now part of intellectual property and that
‘IP’, in turn, is part of global trade arrangements, it is that the rules that have
traditionally governed exclusive patent monopolies are also changing. For
the first time in history, basic or near-basic research is a marketable—own-
able—commodity. In the arena of new biotechnologies, and in the absence
of a traditional product, it is now possible for researchers to buy, sell and
profit from basic research in ways previously unheard of. Biotechnology
companies carry out research for years, financed by venture capital, without
producing a ‘product’ and without turning a ‘profit’. Shaman Pharmaceuti-
cals, for example, is a bio-prospecting company that has yet to produce a
product but has grown into a bountifully profitless company with USD 120
million in assets.10 In one 1996 industry survey of over 230 biotechnology
companies in the US it was shown that they collectively lost more than USD
2 billion the previous year. Nearly all the companies invested more in R&D
than they earned. Just 39 companies turned a profit—more than half of
which was provided by one firm.11

The intellectual property system allows corporations to sidestep national
competition and cartel laws. Through patents corporations can integrate ver-
tically downward to monopolise basic research, or horizontally, to span
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related commercial fields. A giant like Novartis, for example, could trade its
pesticides patents for Asia in return for Monsanto’s seed patents in Europe.

The beauty of the new intellectual property cartels is that they are often quite
invisible. John Barton, a Stanford law professor who has long defended the
patent and Plant Breeders’ Rights systems, has come to describe patents as
‘dysfunctional’—but dysfunctional for whom? Certainly not for global cor-
porations. The intricacies and uncertainties of the patent system play to the
interests of the biggest companies. Transnationals that could challenge each
others’ patents in the courts, according to Barton, are opting instead to allow
each other invisible licenses and an informal understanding that they won’t
fight each other. Meanwhile, the same companies are prepared to attack
upstart new companies trying to break into old markets by threatening
patent litigation. And then there is the ultimate licensing strategy according
to Barton—transnationals simply buy the company holding the patent rather
than waste money fighting in the courts.

This is leading to a kind of intellectual stock market. Patents are now
regarded as bargaining chips or intellectual legal tender. Patents are units of
commerce and barter. It is possible to envisage a futures market in intellec-
tual property stocks. The value of a company can increase because of the
patent claims it might make or the patent scope it might defend.

Nowhere are the rule changes more profound—or more profitable—than in
the realm of biological products and processes. In tandem with the intellec-
tual property futures market, there is also emerging a genetic commodities
market through which essential biomaterials can be bartered. The patent
system—which once resolutely opposed any form of exclusive monopoly
over foods, pharmaceuticals or any living resource—now accepts the whole-
sale patenting of virtually any bio-product, bio-process, or even formula of
life. Micro-organisms, plants, animals, or parts thereof, are all now patent-
able subject matter.12

This trend complicates, makes more expensive, and slows the pace of scien-
tific advancement in agriculture and health care. Consider the case of the
world’s largest seed company, Pioneer Hi-Bred, whose genetically engi-
neered, insect-resistant maize hybrid requires access to 38 different patents
controlled by 16 separate patent holders.13 This is a system that invents work
for lawyers but does little for people.

So, with the completion of the Uruguay Round, intellectual property has
become a matter of trade. Under the TRIPs chapter, signatory states must
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apply intellectual property protection to micro-organisms and to plants.
Animals are optional. However, under the Budapest Convention on micro-
organisms, human (and other animal) genetic material—including entire
human cell lines, are considered micro-organisms and, hence, patentable. In
short, life—including our own—is a trade issue which is subject to exclu-
sive patent monopolies.

Until the 1980s, however, biomaterials and research were overwhelmingly a
public sector activity. No longer. Private sector funding is now essential to
public sector research. TNEs do not want competition from the public sector
and corporations have worked hard in the USA, Canada and the UK to cut
publicly funded research except where it is tightly tied to corporate con-
tracts. In North America, at least, there is hardly a university researcher in
biotechnology who is not working under private contracts. At the same time,
more public funds are reaching the private sector by direct or indirect trans-
fers. It is clear, at least in the United States, that the private sector now has
a dominant influence over the direction of public research. In 1981, less than
six per cent of all public sector patents was surrendered via exclusive license
to the private sector. By 1990, the figure had surpassed 40 per cent. If present
trends continue, by the end of the century half of all the intellectual property
accruing to US universities and government agencies will be controlled by
TNEs on an exclusive access basis.

This is revolutionary. An incentive system designed to be scale-free and self-
financing, intended to encourage individual as well as corporate inventors,
has reversed itself to favour the large-scale, becoming almost exclusively
accessible to the largest (and most lethargic) corporations which can now
skim off the cream of publicly funded research for their private benefit. In an
earlier era, Americans would have dubbed this ‘taxation without representa-
tion’. It is also monopolisation with constipation. As we have already noted,
the bigger the company the smaller the research product. Patents are used to
define technological turf and trading territory—not to stimulate ideas. The
giants that over-indulged in the feeding frenzy don’t need patent licences,
they need intellectual laxatives. At least 90 per cent of all patents granted
around the world go to companies, not individuals. In the case of life tech-
nologies the corporate share of intellectual property verges on 100 per cent.
In fact, the leading 20 life industries have roughly 20 per cent of all biotech-
related patents issued in the United States since life patents became possible
in 1980 (see Table 8).
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The rise of the new 
life industry

The leading transnationals began their corporate existence in explosives and
dye products. From ‘death and dyeing’, the companies advanced into indus-
trial chemicals, resins, lubricants, and paints. With the public sector’s dis-
covery of antibiotics and other pharmaceuticals around the time of the Sec-
ond World War, the top chemical firms immediately expanded into health
care products and the (strangely) related fields of crop chemicals and cos-
metics (personal care products). If the chemical compound couldn’t cure a
cold, maybe it could kill a caterpillar, beef up a beer, or bring highlights to
your hair.

The chemical and drug houses remained in these industrial sectors until
environmental concerns about pesticides pushed them, in the late 1970s, to
take on plant breeding and seeds distribution. Their reasoning, at the time,
was that any decline in the use of pesticides and fertilisers would force an
increase in cultivated hectares—meaning an increase in demand for planting
seed. What they lost on herbicide sales they could gain on seed sales. Cor-

Table 8 US biotech patents granted to top 20 firms (1980–93) a

Enterpriseb Number Per centc

Merck 887 2.7
Eli Lilly 544 1.6
Novartis 444 1.3
Roche 441 1.3
Bristol-Myers Squibb 407 1.2
Hoechst 383 1.2
American Home Products 352 1.1
Abbott 350 1.1
Boehringer Manheim 337 1.0
Takeda 295 0.9
Monsanto 288 0.9
Pharmacia-Upjohn 242 0.7
Pfizer 234 0.7
DuPont 222 0.7
Bayer 218 0.7
Smithkline Beecham 197 0.6
Glaxo-Wellcome 187 0.6
AgrEvod 183 0.6
Zeneca 155 0.5
Rhone Poulenc 122 0.4

Total 6,366 19.9

Notes:
a To the best of RAFI’s knowledge, these 20 enterprises are also the only corporations with 1 per cent or

more of all the patents granted during this period.
b Patent numbers take into account mergers which may have taken place since patents were granted or

since 1993.
c Percentage of all US biotech patents granted during this period.
d AgrEvo is the result of the merger of the Hoechst and Schering crop chemical businesses and the number

of patents is an estimate of the numbers that now reside with the merged enterprise.
Source: RAFI analysis based upon data from MicroPatent, US Biotech PatentSearch (1980–93), 1993 CD-

ROM.
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porate marketeers also reasoned that the same sales force could market
seeds and crop chemicals simultaneously.

The unexpected rise of the biotechnology industry at the end of the 1970s
and in the early 1980s proved how right they were. Package deals could be
offered to farmers that would include plant varieties bred to tolerate (or even
welcome) company chemicals. Today, virtually every major plant breeding
company is either a subsidiary of a transnational agribusiness or has con-
tractual relations with global agribusiness. The same TNEs have moved
aggressively to dominate biotech research. TNEs have either taken major
equity positions in cutting-edge biotech ‘boutiques’ or they have established
contractual ‘first refusal’ or ‘exclusive market’ deals with the cash-strapped
researchers. By the mid-1990s, the leading life industry enterprises (most of
which also have in-house investments in biotech R&D) had de facto control
over agricultural biotechnology—including its most important patents.

What had been an industry based on the discovery and manipulation of in-
organic chemicals grew into an industry based upon genetic materials and
the manipulation of life. Remember that some of the mergers in the 1970s
and 1980s spanned the pharmaceutical and agribusiness industries. Because
biotechnology has little regard for species barriers, the new life industry has
also become commercially transgenic, allowing one company to span phar-
maceuticals, crop chemicals, plant and animal breeding, veterinary medi-
cines and even food processing. RAFI maintains a watching brief on corpo-
rate market shares in each sector of the life industry.14 Here, on the
downward slope of the 1990s, is where the life industry stands today.

Biotechnology Research expenditures in biotechnology are enormous. The large life indus-
try companies are spending approximately USD 7.5 billion per annum on
in-house programmes.15 In 1995, these same corporations spent at least
another USD 3.5 billion acquiring biotech boutiques—and a further USD
1.6 billion in licensing agreements or R&D contracts to so-called ‘inde-
pendent’ boutiques. In total, USD 12.6 billion was poured into the life
industry.

The epitome of the Lords of Life is Novartis (Swiss-based transnational—
the conjugation of Ciba-Geigy and Sandoz). The merged TNE is now, by far,
the world’s dominant pesticides enterprise; the world’s second largest seed/
plant breeding concern; third (some claim soon to be second) in global phar-
maceutical sales; and fourth in veterinary medicines. Novartis ranks third in
total biotech patents and is certainly in the top ten in total biotechnology
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R&D. Novartis spent USD 2 billion to control Chiron—one of the most
important biopharmaceutical boutiques in the United States. The giant also
spent USD 295 million buying GTI (Genetic Therapy Inc.)—another bio-
pharm leader. With Chiron and GTI under its belt, Novartis went after Sys-
temix—a major human genome researcher and one of the top three holders
of animal patents. In total, Novartis has a stake in at least five of the domi-
nant 11 human genome enterprises. Some experts predict that as much as 50
per cent of all pharmaceutical industry research will be genome-based by
the fast-approaching year 2000.16

Biotechnology research was initially conducted by small, specialised,
industry ‘boutiques’, hatched out of the basement labs of moonlighting uni-
versity scientists with supplementary cash from the big corporations which
were unwilling to invest their own research programmes but happy enough
to buy into the work of others in order to monitor progress in what was
undoubtedly a high-risk endeavour. As the science has developed and the
risk receded, however, the big players have moved in, picked up their
options, and now dominate the high-tech field. The same companies are also
devoting more of their own research and development to in-house biotech
programmes. We are now seeing equity investments and buy-outs of the
small boutiques. The scope of the change becomes obvious as we look at the
various sectors of the life industry.

Pharmaceuticals In 1993, in a move that prefigured what was to come, Hoffmann-La Roche
(‘Roche’) of Switzerland purchased Genentech, at that time the largest bio-
tech concern in the world. Many analysts thought the purchase an anomaly.
However, in the little more than two years that elapsed between the end of
1993 and early 1996, a period marked by the merger of Glaxo and Wellcome
drug companies at one end and the uniting of Ciba-Geigy and Sandoz at the
other, pharmaceutical industry takeovers amounted to more than USD 80
billion, at least 16 of which were worth in excess of a billion dollars each.
By 1995, 43 per cent of world pharmaceutical sales, totalling USD 197 bil-
lion, was in the hands of ten TNEs and more mergers were in the offing.
When RAFI first began monitoring the industry in the late 1970s, the top 20
enterprises were thought to account for no more than one-fifth of global
sales. Some investment analysts assume that within a decade, the top ten
drug firms will control 75–90 per cent of the market. As if to highlight their
point, Bayer has recently bought MDI (a leading British biotech company),
while Hoechst acquired Marion Merrell Dow for USD 7.1 billion and Rhone
Poulenc (which had already swallowed Rorer) scooped up Fisons for
another USD 2.75 billion. Smithkline Beecham, itself the product of a major
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merger a few years before, bought the Sterling Health subsidiary of Eastman
Kodak. Then, Eli Lilly (a major drug, pesticides, and veterinary medicines
player) bought marketing rights to Centocor’s biotech products. When Swe-
den’s Pharmacia and the USA’s Upjohn merged, they created the world’s
tenth largest drug company—and destroyed 4,000 jobs.

If such mergers seem staggering in their dimensions, their tactical intent is
of much greater concern. The pharmaceutical industry has a game plan. In
the United States, the Multinational Monitor reports that pharmacy benefit
management companies account for 50 per cent of US patient care and is
anticipated to climb to 90 per cent around the turn of the century. Thus,
when Merck acquired Medco Managed Care in 1993 (for USD 6.6 billion)
the new entity’s clientele rose from 41 million to 47 million by 1995. More
to the profitable point, the number of prescriptions marketed to these
patients during 1994 rose from 130 million to 170 million—a 14 per cent
increase in clientele and a 30 per cent jump in prescriptions. Since then,
other drug companies have opted for the same remedy. Eli Lilly prescribed
itself PCS Health Systems, and SmithKline Beecham dosed up on Diversi-
fied Pharmaceutical Services. These represent three of the five largest man-
aged care enterprises in the USA.17

Not that the old-fashioned mergers are over. 1998 began with the news that
Glaxo-Welcome and Smithkline Beecham were in merger talks. At the time
this volume went to press, most analysts were assuming the merger would
take place and that the new entity would account for USD 20 billion in phar-
maceutical sales—almost double the number two enterprise. Not only
would this be the largest merger in world history, it would trigger a chain
reaction throughout the drug industry as the other members of the Top Ten
struggle for market share.

Table 9 World’s top 10 pharmaceutical corporations, 1996

1995 sales
Company Headquarters (USD million) Comment

Glaxo Wellcome UK 13,026
Merck USA 11,617
Novartis Switzerland 9,858 Ciba-Geigy and

Sandoz combined
Bristol-Myers Squibb USA 8,702
Hoechst Germany 8,652
Roche Switzerland 8,462
Pfizer USA 8,188
American Home Products USA 7,924
SmithKline Beecham UK 7,431
Johnson & Johnson USA 7,188

Source: Scrip’s 1997 Pharmaceutical Company League Tables
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Veterinary 
medicines

Four of the top ten pharmaceutical companies also rank in the top ten in ani-
mal health care.

The global animal health care business, in 1997, stood at roughly USD 15.5
billion (about the same as the commercial seed industry) and the top ten
companies command 63 per cent of sales (up from 30 per cent in 1980). All
ten of the leading companies are charter members of the life industry with
activity in all (or almost all) of the key sectors. Industry concentration
picked up speed in the final days of 1996–97, when Merck and Rhone Pou-
lenc announced that they would combine their animal health and poultry
genetics businesses to form Merial Animal Health, now the world’s largest
animal drug firm and poultry genetics business. Their combined 1997 sales
of animal health products were approximately USD 1.6 billion.18

Corporate interest in animal biotechnology is evident from the recent
increase in animal patents issued by the US Patent and Trademark Office
(PTO). The hesitancy with which the PTO began granting animal patents in
1988 has all but disappeared, and today the practice is accelerating dramati-
cally.

A total of 69 animal patents had been issued in the US as of July 22, 1997.
This number already exceeded the total number of animal patents issued in
1996. Based on projections from the first half of 1997, RAFI predicts that
the number of animal patents issued in 1997 will more than double the pre-
vious year’s total. The animal patent stampede is not likely to slow down

Table 10 World’s top 10 veterinary medicine corporations, 1997

Forecast for 1997
Parent company sales (USD million) Comment

Merial Animal Health 1,600 Merger of Merck and Rhone
Merieux to form Merial

Hoffman-La Roche 1,500
Pfizer 1,300
Bayer 950 Bayer acquired Upjohn/Pharmacia’s

vaccine business
BASF 780
American Home Products 750 American Home Products’ animal

health business, Fort Dodge, acquired
Solvay (Belgium) for USD 450 million

Rhone-Poulenc Animal
Nutrition (USA) 650
Schering-AH 650 Acquired animal health business

of Mallinckrodt for USD 450 million
Novartis 630
Elanco 570

Note: Sales do not include pet foods.
Source: Hope Shand of RAFI, based on information provided by Brakke Consulting, Inc.
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either. According to the PTO, over 355 animal patent applications are now
being considered by patent examiners.

While most patents cover rodents, one lower invertebrate—a nematode
(round worm)—has been patented. Patents have also been issued on two
avian species, one rabbit, one sheep, one guinea pig, and one fish. With
recent advances in the creation of transgenic sheep using cloning technol-
ogy, more patents can be expected on livestock (sheep, cows and pigs) that
produce human proteins or replacement organs for human transplant.

Not all animal patents claim transgenic animals. Some patents do not speci-
fy what type of animal or mammal is covered, leaving the door open to
broad claims covering many species—including humans. As of mid-1997,
not a single animal patent had been issued to an individual, while 25 per cent
of all animal patents issued are held by three companies:
• Genpharm International (recently acquired by Medarex, Inc., a company

that has collaborations with Novartis and Merck KGaA),
• Systemix, Inc. (a wholly owned subsidiary of Novartis),
• Ontario Cancer Institute (a hospital-based Canadian research institute).

Other major pharmaceutical/biopharmaceutical companies that hold animal
patents include Bristol Myers Squibb, Novo Nordisk, Eli Lilly & Co.,
Takeda Chemical, Nippon Zoki Pharmaceutical and Amgen, Inc.

Ultimately the patenting of animals enables the life industry to use intellec-
tual property to stake greater corporate control over agriculture and a rapidly
diminishing livestock gene pool.

Pesticides Five of the top vet companies also rank in the leading ten pesticide enter-
prises. When RAFI first began monitoring the pesticides industry, there
were no fewer than 60 companies with active research and development pro-
grammes. In 1996, the world market began to boom again and global sales
reached USD 30.5 billion, ten companies account for 82 per cent of global
sales. The world leader, Novartis, has almost double the sales volume of the
number two company, Monsanto, and its pesticide supremacy continues to
grow. In May 1997, Merck sold its agrochemical division to Novartis for
USD 910 million.19 Another drug and seed giant, Zeneca, is in fourth posi-
tion. Zeneca Agrochemicals and Cosun merged their seed businesses—
Zeneca Seeds and Royal Van der Have Group—in 1996. Zeneca recently
acquired Mogen—a Dutch plant biotechnology company—and one of the
last independent biotech companies. AgrEvo (Germany) one of the world’s
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top ten pesticide companies, purchased Belgium-based Plant Genetic Sys-
tems International, a major plant biotech player, for USD 725 million.20

PGS holds many valuable biotech patents, including broad patents on male
sterility genes, bacillus thuringiensis, and herbicide tolerance.

Every major crop chemical company is now devoting the lion’s share of its
biotech research to developing herbicide-tolerant plants. The logic is
straightforward. It costs USD 40–100 million to bring a new pesticide
through the regulatory process to market. It costs USD 1 million or less to
breed a new plant variety. Economics dictate that chemical companies
invent new crop varieties adaptable to the company’s chemicals rather than
adapt expensive pesticides to inexpensive seeds. Every significant crop
chemical company is now devoting the lion’s share of its biotech research to
developing herbicide-tolerant plants. The top companies are also exploring
seed/chemical packages that allow them to market the two products
together. Farmers are about to be made an offer they can’t refuse—patented
seeds with patented pesticides encased in a soluble gel. In fact, some high-
value market garden species have the packages already.

Plant breeding At least five of the pesticide industry’s top ten companies are also dominant
in plant breeding. A decade ago, FAO was able to list more than 7,000 ‘seed
sources’ worldwide (public and private) and the seed industry was free to
argue that its market was highly diversified and unconcentrated. Today, the
leading ten companies control more than 40 per cent of the world commer-
cial seed trade. Among the dominant ten, only Novartis and Zeneca (for-
merly ICI) are well known as life industry enterprises. In fact, several of the
other leaders also have extensive life industry connections: Takii and Sakata

Table 11 World’s top 10 agrochemical corporations, 1996

1996 sales
Company (USD million) Comment

Novartis 4,511 Acquired Merck & Co. crop protec-
tion unit for USD 910 million May 1997

Monsanto 2,997
Zeneca 2,638
AgrEvo 2,475 Acquired Plant Genetic Systems

International N.V. for DM 1 billion
DuPont 2,472 Du Pont acquired 20% of Pioneer

Hi-Bred (world’s largest seed
corporation) in August 1997

Bayer 2,350
Rhone-Poulenc 2,203
Dow Agrosciences 2,010
American Home Products/ 1,989
American Cyanamid
BASF 1,536

Source: Hope Shand of RAFI, Inverizon Business Consultants, May 1997.
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of Japan; Cargill (the vast private grain trader and poultry genetics com-
pany) and Pioneer Hi-Bred. Cargill is also one of the world’s top ten food
and beverage companies. Although the value of the industry annually is
placed in the range of USD 45 billion, the commercial portion of that figure
is closer to USD 15 billion. Nevertheless, the commercial seed trade has a
bright future. Revisions to Plant Breeders’ Rights conventions and legisla-
tion are taking away the right of farmers to save seed from year to year.
Since the North’s grain growers normally only purchase new seed every four
years, the intellectual property change could lead to a quadrupling of seed
costs for farmers and profits for agribusiness.

Once again, the scene is in flux. Recently, Dow Chemical took over Elanco
(an agrochemical major in its own right and, previously, a joint venture of
Dow with Eli Lilly) and bought 46 per cent of Mycogen (a plant biotech
company) after acquiring United AgriSeed and Agrigenetics. Dow made a
deal with the world’s largest seed company, Pioneer Hi-bred, for the devel-
opment of transgenic maize, soya beans, canola, sunflowers and several
other crops. From nowhere, this TNE now has annual US seed sales of over
USD 100 million.

Among the most active enterprises has been Monsanto. First, the multina-
tional monolith took a 14 per cent bite out of a biotech boutique known as
Ecogen, including control of the company’s key Bt (bioinsecticide) patents.
Monsanto went on to buy the world’s premier agricultural biotechnology
enterprise, Calgene, which led the way in getting agricultural biotech prod-
ucts to market with its transgenic tomato Flavr-Savr and herbicide-tolerant
canola (Laurate brand) and soya beans. In 1996, Monsanto inhaled Agrace-
tus from W. R. Grace, giving it a dominant position in crop species patents
(already granted for soya beans and cotton). As if this were not enough,
Monsanto also acquired 40 per cent of Dekalb Genetics—arguably the sec-
ond-largest maize seed company in the world—and then, early in 1997,
scooped up Holden’s Foundation Seeds, a maize genetics business that
claims a third of the US market, for USD 1.2 billion. With astonishing insa-
tiability, Monsanto also gobbled up Asgrow Seeds—the world’s largest soya
bean breeder.

DuPont, too, has made licensing agreements with Dekalb. In mid-1997,
DuPont made the most anticipated coup of all. At a cost of USD 1.7 billion,
DuPont acquired 20 per cent of the shares of the world’s biggest seed com-
pany—Pioneer Hi-Bred. This was linked to a USD 1.5 billion deal to take
over Protein Technologies International—a company that claims 75 per cent
of the world’s soya protein market. DuPont announced that it will be work-
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ing with Pioneer and Protein Technologies to develop value-added (if
proprietary) soya beans that farmers will contract to Protein Technologies
for processing. Three-fifths of Europe’s processed foods—everything from
margarine to chocolate—include soya beans or soya protein. With this
move, a battle royal is shaping up between the TNE titans over the lucrative
maize and soya-bean seed and processing industries.

Although it looks as though the seed industry has fallen under the control of
the North’s Life Lords, there are some interesting surprises. Take Grupo
Pulsar of Mexico which owns Seminis, Inc. with George J. Ball (including
Petoseed and Royal Sluis). Venturing into the biotech field, Grupo Pulsar
combined its fresh produce company, Bionova, with DNA Plant Biotechnol-
ogy. Grupo Pulsar controls over 22 per cent of the global vegetable seed
market. Will Grupo Pulsar plant breeding business remain independent of
the North’s TNEs? Not likely. In 1997, the company began selling off some
of its seeds activities and announced that it was looking into another lucra-
tive field—human health care. Watch out for other buyers, including Lima-
grain. French-based Groupe Limagrain, a cooperative which owns more
than 75 subsidiaries, recently added Ferry-Morse, Harris-Moran and Clause

Table 12 World’s top 10 seed corporations, 1996

Company Estimated 1996
(seed sales only) sales (USD million) Comment

Pioneer Hi-Bred Inter- 1,721 Du Pont now owns 20% share
national in Pioneer

Novartis 991 Formerly Ciba Geigy and Sandoz

Limagrain 552 French cooperative

Advanta—joint venture 493 Zeneca and Royal Van der Have
of Zeneca/Van der Have established joint venture in 1996. The

name of their merged companies
is Advanta

Grupo Pulsar approx. 400 Pulsar (a giant agro-industrial
corporation) owns Empresas La
Moderna (Mexico), which is majority
shareholder of Seminis Inc.

Sakata 403 Vegetables/flowers/turfgrass

Takii 396 Privately-held; vegetables/flowers/
maize/turfgrass

Dekalb Plant Genetics 388 Monsanto is a large shareholder
(approx. 40%)

KWS 377 World’s largest supplier of sugar beet
0 seeds (25% market share)

Cargill + 300 (est.) Privately held—will not disclose
financial information

Source: Hope Shand of RAFI.
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to its seed empire, and now claims it is the third largest seed company in the
world, and the largest vegetable and flower seed company.21

Given the nature of genomics research it is probably not surprising that even
the lesser titans in the seed industry have formed cooperative links with
human genome enterprises. Though it stands as the world’s largest seed
enterprise, Pioneer Hi-Bred is a tiny TNE when weighed against the likes of
a Novartis or Monsanto. Yet, even Pioneer has a joint research programme
with Human Genome Sciences. Not to be outclassed, Limagrain is said to
have developed other collaborative relationships with human gene sequenc-
ing companies.

Food processors 
and traders

If the life industry has formed a tight monopoly around agricultural inputs
and pharmaceuticals, its control of food processing, trading, and whole-
saling appears to be the weak link in the chain that encloses food security.
The food and beverage industry is vast in comparison to agricultural inputs.
Nestlé, the world’s largest food TNE with annual sales exceeding USD 46
billion, has a turnover greater than the entire global seeds and pesticides
industries combined. Other leaders include the well-known Coca-Cola and
Pepsico—each with sales volumes greater than the world’s veterinary medi-
cines. Their link to biotechnology seems tenuous.

Appearances are deceptive. Ranked in the top ten are TNEs like Unilever—
a company with large seed interests that took over Cambridge University’s
Plant Breeding Institute (and gene bank) a few years ago. Cargill, also in the
food industry’s top ten, is a major player in seeds and poultry genetics.
Japan’s Kirin Brewery is a biotech R&D leader and also has connections to
the seed industry. Another top-ten member, Mars Incorporated (the cocoa
company) is also investing heavily in biotech R&D.

Table 13 World’s top 10 food and beverage corporations, 1996

1996 annual food 
and drink sales Food and drink as %

Corporations (USD million) of total sales

Nestlé SA 43,662 96
Philip Morris Inc. 32,277 47
Unilever PLC/NV 25,785 49
PepsiCo Inc. 20,204 64
Coca-Cola Co. 18,546 100
ConAgra, Inc. 18,074 75
Cargill Inc. 15,680 28 (estimate)
Danone Group 14,796 92
Mars Inc. 14,000 100
Kirin Brewery Co. 13,337 97 (estimate)
Archer Daniels Midland 13,314 100

Source: Hope Shand of RAFI.
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Bioprospecting and 
biopiracy around 
the world

The life industry sees bioresources as the raw materials for biotechnology.
With this perspective, TNEs and savager suppliers are searching the world
for commercially useful genetic material. According to German researcher
Michael Flitner, Hoechst is doing intensive research on soil samples and tra-
ditional Ayurvedic medicine all over India. The company has already
screened over 90,000 Indian soil samples and is building a new high-effi-
ciency screening system in Frankfurt where it will sift through their genetic
booty—plant and microbial diversity of Indian origin. At the end of 1995,
the Hoechst Group held 86,000 patents and patent applications.22 According
to the head of Hoechst R&D, ‘The most important publications for our
researchers are not chemistry journals, but patent office journals around the
world.’23

Hoechst does not confine its bioprospecting to India, however. In 1994,
Hoechst and Schering merged their agrochemical businesses to form a new
company, AgrEvo, the world’s fifth largest agrochemical corporation. One
of its patented and highly profitable genes for herbicide resistance comes
from a soil sample from Cameroon—the so-called PAT gene.24 The com-
pany’s best-selling herbicide, Basta, was also developed from a soil bacte-
rium of Cameroonian origin.25 Hoechst has not offered any compensation to
the donor country.26 A list of companies and intermediaries active in
biopiracy and bioprospecting is annexed to this section (pp. 156–163).

Table 14 sets out the 20 most outrageous patents obtained by companies and
institutions. Membership in the roster is based upon the ethical un-
acceptability of the patent claim for moral and/or practical reasons. In most
cases, the specific patent identified should be understood to be indicative of
a category of intellectual property claims of which there may be many ex-
amples.
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Table 14 The RAFI Roster: the world’s 20 most outrageous patents
Patent Description and patent holder

Umbilical Cord Cells
Homo sapiens
US 5,004,681, EP 343217,etc.

As unbelievable as it may seem, human umbilical cord cells have been patented 
by the US company Biocyte . Any doctor wishing to use umbilical cord blood cells 
in surgery or transfusions must pay royalties. The cells may be crucial in treating 
bone marrow diseases.

Human Genes
Homo sapiens
US 5,597,709, WO 9520398, 
EP 741578, etc.

A human growth hormone gene is one of the latest patents granted to Human 
Genome Sciences  (HGS), a US company patenting human genes as fast as it 
can. HGS has filed patent applications covering over 1 million partial human gene 
sequences. HGS has alliances with at least 10 major drug corporations to provide 
access to human genes and genetic information.

Human Cell Lines
Homo sapiens
WO 9512814, EP 727046, etc.

Here’s proof that the sometimes voiced perception that human patenting is an 
‘American problem’ is only partially right. True, it’s a problem in the US; but also 
throughout the world. Australia’s Flinders Medical Centre  is seeking patent 
monopoly on human cell lines (part of a diagnostic test for autoimmune disease) 
on five continents.

Cloning
All animal species, including 
humans
WO 9707668, WO 9707669,
others pending

The UK’s Roslin Institute  is so sure it has an economic winner it is claiming its 
cloning patents in even the weakest of economies—North Korea and Liberia, for 
instance. The patents are licensed to PPL Therapeutics , a company which has 
agreements with major drug multinationals like Novo Nordisk, Boehringer Ingle-
heim, and American Home Products. More licenses may be granted. Unlike many 
bioengineering patents, which are specified for ‘non-humans’, Roslin says its 
cloning patents cover all animals, including humans.

Cotton
Gossypium hirsutum
US 5,159,135, EP 270355, CN 
87107233, etc.

Challenged in the US and Europe, but so far still standing, Monsanto ’s patent on 
all genetically-engineered cotton should never have been granted. Even the US 
Government, which is seldom hesitant to help US companies, agrees that the pa-
tent should be revoked and has asked its own patent office to do so. Monsanto 
wants to keep the patent, meaning it will take years and millions of dollars before 
the case is closed.

Soya
Glysine max
EP 270355, DE 3888040, CN 
1030940, etc.

Action by RAFI prevented this species patent on transgenic soya from being 
issued in the US; but this patent, another in Monsanto ’s long list of sweeping 
monopoly claims, has been issued in Europe and many countries. Originally 
issued to the WR Grace Corp, the patent drew an almost 300 page opposition 
from Monsanto at the European Patent Office. In 1996, Monsanto did an abrupt 
turn around on the patent after buying WR Grace’s agbiotech division. Now Mon-
santo says it will defend the patent that it previously opposed as ‘obvious’.

Brassica
Rapeseed, broccoli, cauliflower, 
cabbage, etc.
US 5,188,958, EP 270615, JP 
1500718, WO 8707299

One of the most sweeping of a number of extremely broad patents issued in the 
last decade, Monsanto Corporation ’s patent on transgenic brassica covers any 
plant in the entire brassica genus genetically-engineered using the agrobacte-
rium method.

Sangre de Drago
Croton sp.
WO 9206695, EP 553253, US 
5,211,944 

Shaman Pharmaceuticals  went to the Amazon to get sangre de drago(‘dragon’s 
blood’), an indigenous peoples’ medicinal plant from which Shaman has isolated 
its patented pharmaceutical. The company talks about ‘reciprocity’ in its relations 
with the indigenous peoples who it taps for resources and knowledge; but so far 
the indigenous people who are Shaman’s sangre de drago sources have received 
a few thousand dollars while Shaman has raised millions in the US capital market.
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Neem 
Azadirachta indica
US 5,411,736, US 5,409,708,
EP 436257, etc.

A very widely known and long-cultivated tree with medicinal and agricultural uses 
in Asia, and especially, India. Today’s sad truth is that neem is almost as well 
known in Northern patent offices, where multinationals have filed dozens of 
patent claims on neem. Most recently, Monsanto  has taken out a pair of patents 
on neem wax and oil and claimed broad fungicidal and insecticidal uses.

Snakegourd
Trichosanthes kirilowii
US 5,317,009, WO 9304085,
EP 647272, etc.

Called ‘the powder from the flower of the Gods’ in Chinese, the National Insti-
tutes of Health  (US) and New York University have brought snakegourd firmly 
down to earth with a series of patents that stretch across the globe. The ‘inven-
tors’ claim a snakegourd-derived compound to treat HIV. As with the bitter melon 
patent, snakegourd’s ‘inventor’ is quite frank about how the plant ‘has been used 
in China for many, many years .. and is well-known for its therapeutic effect’.

Kava
Piper mythesticum
US 5,585,386, EP 672406,
JP 8040894, etc.

The basis of the ceremonial beverage of the same name, Kava is grown in many 
Pacific countries, including Vanuatu, Samoa, Fiji, Papua New Guinea, Solomon 
Islands, Federated States of Micronesia, as well as Irian Jaya (Indonesia). Drug 
companies are racing to patent Kava’s many beneficial uses. French cosmetics 
giant L’Oreal  (Nestle is a major stockholder) has patented the use of Kava to 
reduce hair loss.

Turmeric
Curcuma longa
US 5,401,504

An ancient and Indian ayurvedic medicine, turmeric has been patented by 
researchers from the University of Mississippi  (US). For thousands of years, 
Indians have applied ground turmeric root to cuts and scrapes to promote heal-
ing. But the US patent gives a monopoly to Mississippi for a ‘method of promoting 
healing of a wound by administering turmeric to a patient afflicted with the 
wound’.’The Indian Council of Scientific and Industrial Research has asked the 
US to revoke the patent.

Barbasco
Clibadium sylvestre
EP 610059, GB 9301920, US 
application filed

A well-known plant cultivated by Amazonian indigenous people for hundreds of 
years and used in agriculture and medicine. It is best known as a highly effective 
poison that stuns and paralyses fish. Conrad Gorinsky, president of the UK’s 
Foundation for Ethnobiology,  has patented a barbasco compound and is mar-
keting it to pharmaceutical multinationals Zeneca and Glaxo. Gorinsky’s patent 
claims many uses including, not surprisingly, regulation of muscular activity.

Mamala
Homolanthus acuminatus/
Omalanthus acuminatus
EP 531413, US 5,599,839, WO 
9118595, etc.

Like Shaman Pharmaceuticals, the primary ‘inventor’ behind this patent on a 
Pacific medicinal plant goes to great pains to say how important indigenous 
knowledge is to their research. They may even be providing some return to 
Samoan people; but the patent says the ‘prostratin’ compound isolated from this 
Pacific medicinal plant—found from New Caledonia to Tahiti—belongs to the US 
Department of Health and Human Services , the US Army , and Brigham 
Young University .

Ayahuasca
Yagé / Banisteriopsis caapi
US Plant Patent #5,751

A medicinal plant cultivated since pre-Columbian times across the Amazon basin. 
A small US company, the International Plant Medicine Corporation  (IPMC) 
took out a US plant patent on a variety of ayahuasca collected from indigenous 
people in Ecuador. IPMC has ignored requests from indigenous people to give up 
the patent and is working to develop psychiatric drugs from the plant.

Patent Description and patent holder
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Quinoa
Chenopodium quinoa
US 5,304,718, WO 9314624,
AU 9222922

A staple food crop for millions in the Andes, particularly for Quechua and Aymara 
people in Chile, Bolivia, Peru, and Ecuador who have bred a multitude of quinoa 
varieties adapted to variable Andean conditions. One of these, Apelawa (named 
for the farmers of a small Bolivian town),has been patented by two professors at 
Colorado State University  (US) because this farmers’ variety is the key to a 
male sterility system. The patent claims any quinoa crossed with male sterile 
Apelawa plants. CPRO-DLO (Netherlands) is also bullish on quinoa and has 
applied for PBR monopoly in the Netherlands on at least one variety.

J’oublie
Pentadiplandra brazzeana
US 5,527,555, EP 684995,
WO 9531547, etc.

Called ‘I forget’ in Gabon, a reference to the sweet bliss of its berries. The sweet 
compound in J’oublie has been patented by the University of Wisconsin  (US), 
which has licensed it to industry. Dubbed ‘brazzein’ by Wisconsin researchers, the 
extract of this African plant is 500 times sweeter than sucrose. Wisconsin thinks 
it may be a hit in the USD 100 billion a year global sweetener market. Research-
ers are trying to ‘grow’ brazzein in transgenic micro-organisms so that berries 
don’t have to be obtained in Africa. The university says brazzein ‘is an invention of 
a University of Wisconsin researcher’ and ‘Wisconsin has no connection to 
Gabon’.

Greenhear t
Ocotea rodiei
EP 610060, US 5,569,456

From the Guyana Shield region, an extract of the nut of the greenheart tree has 
been patented by the director of the Foundation  for Ethnobiology . The Green-
heart patent claims broad medical uses and is being marketed to major pharma-
ceutical companies. The Foundation boasts that its ongoing studies in Guyana—
which it calls ‘The Greenheart Project’—include ‘training and the examination of 
issues relating to sustainable development and intellectual property rights in 
anticipation of further development of biodiversity resources’.

Bitter Melon
Momordica charantia
US 5,484,889, JP 6501689,
EP 552257, etc.

A fruit that has been used in Southeast Asia and China for centuries against 
tumours and infections, bitter melon has been patented by the US National Insti-
tutes of Health , the US Army , and New York University  for its anti-human immu-
nodeficiency virus (HIV) effects. Even the ‘inventor’ of the bitter melon patent 
admits it is ‘very widely eaten in the Chinese community for health reasons’ and 
that the fruit is widely thought to have anti-HIV properties.

Endod
African Soapberry/Phytolacca 
dodecandra
CA 2034414, US 5,252,330

Patented by the University of Toledo  (US), endod has been selected and culti-
vated by Africans for centuries, particularly in Ethiopia. It is used as a soap and 
shampoo as well as a poison to stun fish. Endod is lethal to snails—a fact discov-
ered by Ethiopian scientists—and may be effective controlling schistosomiasis. 
After an Ethiopian scientist demonstrated endod’s potency to Toledo scientists, 
they took out a patent, hoping to sell endod as a biological control for the Zebra 
mussel, a pest in the Great Lakes of the US and Canada

Patent Description and patent holder
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Annex

Table 15 Biopirates and bioprospectors: RAFI’s global list of companies and intermediaries
Company/organisa-
tion and/or
intermediary

What collecting?

Geographi-
cal location

Use of indigenous knowledge/
indigenous peoples or territories

Additional information

Abbott Labs
(USA)

microbes, plants Programme reportedly termi-
nated in 1995

Adheron Corp. 
(USA)

marine bacteria and 
other organisms

USD 5 million research agree-
ment with the University of 
Maryland

American
Cyanamid 
(USA)

arid land plants Chile, Argen-
tina, Mexico

Priority given to plants with 
rich ethnobotanical back-
ground

ICBG agreement with Univer-
sity of Arizona, Institute of Bio-
logical Resources of Buenos 
Aires, National University of 
Patagonia, Catholic University 
of Chile, National University of 
Mexico, Purdue University, 
Louisiana State University

AMRAD Corp. 
(Australia)

marine organisms Australia, 
oceans

Collaborating with Australian 
Institute of Marine Science, 
which is providing AMRAD with 
20,000 samples over the next
5 years

AMRAD Corp. 
(Australia)

marine organisms 
and soil microbes

Antarctica Special focus on organ-
isms from harsh environ-
ments

Collaborating with Antarctic 
Cooperative Research Centre 
(Hobart, Tasmania)

AMRAD Corp. 
(Australia)

Australian aboriginal 
medicines, soil and 
microbial samples 
from Bathhurst and 
Melville Islands

Australia,
SE Asia

Targets medicinal plants 
used by Australian indig-
enous people. Wants anti-
viral, anti-cancer, and 
immuno-modulatory com-
pounds

Has signed a deal with the 
Northern Land Council to pay 
$12–$15 per sample and 
undisclosed royalties if drugs 
are developed. Has deal with 
Seattle, USA-based Panlabs 
Inc.

Aphios Corp. 
(USA)

marine micro-organ-
isms

US territorial 
waters

Has research agreement with 
Bristol Myers Squibb (USA), 
Harbor Branch Oceanographic 
Inst., and CalBioMarine Tech-
nologies

Boehringer
Ingelheim
(Germany)

plants, microbes Agreements with University of 
Illinois and New York Botanical 
Garden to obtain plants

Bristol-Myers 
Squibb (USA)

insects and related 
species

Costa Rica—
dry tropical 
forests of 
Guanacaste

US government supported 
ICBG agreement with National 
Biodiversity Institute (InBio) of 
Costa Rica, University of Costa 
Rica
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Bristol-Myers 
Squibb (USA)

rainforest plants with 
medicinal proper-
ties, especially 
Ancistrociadus (anti-
HIV agent), and anti-
malaria agents

Cameroon 
(Korup forest 
range) and 
Nigeria (Oban 
Hills rain-
forest)

Ethnobotanical informa-
tion from traditional medi-
cal practices will be used 
to prioritize collection of 
plants

US government-supported 
ICBG agreement terms are not 
available to the public. Also 
participating: Walter Reed 
Army Hospital (US), Smithson-
ian Inst., WWF, University of 
Yaounde, Nature Conservancy, 
World Resources Inst., Sha-
man Pharmaceuticals

Bristol-Myers 
Squibb (USA)

fungi, microbes, 
plants, marine organ-
isms

Ranked second-largest phar-
maceutical corporation in USA. 
Contracts with third parties to 
collect specimens, including 
Scripps Institute and Oncogen

Bristol-Myers 
Squibb (USA) 

rainforest plants for 
drug development; 
non-medicinal plants 
for sustainable com-
mercial harvest

Surinam Use of plants by indig-
enous peoples targeted. 
‘Terms of agreement’ are 
not public. Conservation 
International to set up 
‘Shaman's Apprentice’ 
programme

US government supported 
ICBG project with Virginia 
Technical University, Missouri 
Botanical Garden, National 
Herbarium of Surinam, Bedrijf 
Geneesmiddelen & Conserva-
tion International Fund that 
receives and allocates benefits 
is majority non-indigenous

British Technol-
ogy Group (UK)

plants, micro-organ-
isms

Costa Rica No information available—
gives financial support to 
INBio of Costa Rica

BTG is tech. transfer organisa-
tion, which licenses new tech-
nology worldwide. Holds pa-
tent on nematicide derived 
from Costa Rican tree

Caapi Associ-
ates (USA)

Amazonian medici-
nal plants

Brazil Focus on medicinal plants, 
says it will provide work for 
the poor

Says marketing of plant 
extracts may be an answer to 
Brazil’s financial troubles, and 
a way to ‘teach’ the Brazilian 
government the value of its 
resources

Conservation 
International 
(USA-based intl. 
NGO)

plants, micro-organ-
isms

global (in 23+ 
countries) in 
which CI 
works

‘Possibly; but not at this 
stage’ according to CI. 
(September 1997)

CI has a global agreement with 
Hyseq Inc., a US-based 
genome sequencing company, 
to provide Hyseq assistance in 
gaining access to resources for 
pharmaceutical screening pro-
grammes. CI and its regional 
affiliates will develop benefit-
sharing agreements. Lead 
products have been identified; 
but neither CI or Hyseq will 
reveal origin

Company/organisa-
tion and/or
intermediary
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Geographi-
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indigenous peoples or territories

Additional information
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Diversa Inc. 
(USA), name 
changed from 
Recombinant 
Biocatalyst Inc. 
in 1996

micro-organisms US, Iceland, 
Costa Rica. 
Negotiating 
agreements in 
Mexico and 
Indonesia

Focuses on ‘isolating and pa-
tenting new enzymes pro-
duced by extremeophiles’—
mircoorganisms adapted to 
harsh environments such as 
hot springs. Has signed an 
agreement with the US gov-
ernment to collect samples in 
USA’s Yellowstone National 
Park

Ecogen, Inc. 
(USA)

entomoparasitic 
nematodes for bio-
control agents

Malaysia Has R&D agreement with 
Malaysian Research and 
Development Institute

Ecopharm 
(USA) (part of 
Pharmagenesis)

micro-organisms 
associated with 
medicinal plants

worldwide Explores drug leads from non-
pathogenic microbes that have 
symbiotic relationships with 
medicinal plants

Ecoscience 
Corp. (USA)

screening of soil 
samples for fungal 
strains to be used in 
pest control

China Ecoscience will pay Chinese 
Institute Biological Control

Eli Lilly Co. 
(USA)

plants, algae Major pharmaceutical corpora-
tion. Recently purchased 
Sphinx Pharmaceuticals

Ethno-Medicine 
Preservation 
Project (Peru + )

plants Peruvian 
Amazon

Seeks ‘new and important 
weapons in the age-old 
battle against disease’ by 
working with healers

Also aims to preserve knowl-
edge by encouraging a new 
generation of healers

Foundation for
Ethnobiology 
(UK)

medicinal plants 
worldwide, drug and 
agricultural applica-
tions

South Ameri-
ca, Asia

Specifically targets indig-
enous peoples’ knowledge

Foundation purports to be an 
academic endeavour. Presi-
dent holds two patents on 
drugs from Amazonian medici-
nal plants and is trying to sell 
them

Geneseas Asia 
(Philippines)

marine animals, esp 
sponges and snails

Philippines Philippine company with US 
directors and backers is offer-
ing bioprospecting services to 
international drug companies

Glaxo Group 
(UK)

plants, fungi, 
microbes, marine 
organisms

Asia (includ. 
Laos), Latin 
America, pos-
sibly other 
areas

Has obtained materials from 
Kew Royal Botanical Gardens, 
Biotics Ltd., University of Illi-
nois, National Cancer Institute, 
contracts with Carnivore Pres-
ervation Trust to collect plants 
in Laos

Company/organisa-
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intermediary
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Hoechst
(Germany)

plants, soil micro-
organisms

India, Cam-
eroon

Routinely sampling me-
dicinal plants used in tradi-
tional Ayurvedic practice

Has already screened 90,000 
Indian soil samples; holds pa-
tents on compounds extracted 
from Indian medicinal plant, 
Coleus forskohlii

Instituto 
Nacional de
Biodiversidad 
(InBio) Costa 
Rica

plants, insects, 
microbes

Costa Rica—
Guanacaste 
Park & other 
protected 
areas 

Possibly collecting in Tala-
manca reserve, unclear to 
what extent relying on 
indigenous peoples

Private organisation that has 
entered into high profile con-
tracts with Merck, Bristol Myers 
Squibb, and possibly other 
major pharmaceutical compa-
nies

International 
Marine Biodiver-
sity Develop-
ment Corp.

deep ocean research 
to collect exotic spe-
cies for biotech appli-
cations

international 
waters

10-year research project 
undertaken with Russian 
Academy of Sciences

International 
Plant Medicine 
Corp. (USA)

Amazonian medici-
nal plants

Ecuador Targets indigenous peo-
ple’s knowledge of medici-
nal plants

Has reportedly proposed to for-
cibly extract medicinal plant 
information from indigenous 
people

International 
Organization for 
Chemical Sci-
ences in Devel-
opment—IOCD 
(Belgium/
international)

‘rare trees, bushes, 
insects, amphibians, 
fungi, microbes, and 
other natural species’

Plans to start 
work in Africa 
or Latin 
America, and 
then move 
worldwide

Will depend on indigenous 
people for leads, says its 
will work ‘equitably and 
ethically’ and ‘sustain bio-
prospecting at a commer-
cial scale’

IOCD wants to create ‘the 
Biotic Exploration Fund, a new 
world-level agency that aims to 
catalyse a great increase in the 
quantity of bioprospecting in 
developing countries’

Ix Chel Tropical 
Research Foun-
dation (Belize)

plants Belize Exports samples of plants 
identified by traditional 
healers. Has exported 
1,500 such plants

Participant in US National Can-
cer Institute’s phytomedical 
screening programme. NCI 
patents are usually transferred 
to US companies

Janssen Phar-
maceutica N.V. 
(Belgium)—sub-
sidiary of John-
son & Johnson 
(USA)

animals, plants, 
fungi, micro-organ-
isms

Philippines Agreement with West Visaya 
State University (Philippines) 
and Rijkuniversiteit Gent (Bel-
gium) to do collecting

Johnson & John-
son (USA)

novel chemical com-
pounds

Funds bioprospecting at Cor-
nell University, training South 
scientists in prospecting

Knowledge 
Recovery Foun-
dation Intl. 
(USA)

medicinal plants for 
new drugs

Amazon 
Basin, tropical 
Asia

Proposes to develop a library 
of plant extracts that can be 
‘rented’ to pharmaceutical 
firms

Company/organisa-
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Magainin Phar-
maceuticals 
(USA)

African reptiles, 
marine fish and 
organisms

Developing human drugs from 
the African clawed frog and the 
dogfish shark

Marine Biotech-
nology Institute 
(Japan)

marine organisms Micronesia Consortium composed of 
Japanese government and 21 
Japanese corporations

Martek Bio-
sciences Corp. 
(USA)

micro-algal strains 
for nutritional, phar-
maceutical, and diag-
nostic products

worldwide Merck & Co. will screen 
extracts from Martek's collec-
tion of more than 1,600 micro-
algal samples. Merck pays 
Martek to supply extracts

Maxus Ecuador, 
Inc. (US/ Argen-
tine parent com-
panies)

1,200 plant species 
have been gathered; 
18 ‘new’ to science; 
200 ‘new’ in Ecuador

Ecuadorean 
Amazon

Plant collection and inven-
tory traverses Yasuní 
National Park and Waorani 
Ethnic Reserve

Contracts with Missouri Botani-
cal Garden for plant collection 
and inventory during construc-
tion of 120-km road in tropical 
moist forest

Merck and Co. 
(USA)

fungi, microbes, 
marine organisms, 
plants

Latin America Indigenous knowledge of 
Urueu-wau-wau of Brazil; 
has patent on anticoagu-
lant made from their plant

Major drug corporation. Con-
tracts with New York Botanical 
Garden, MYCOSearch, Martek 
Biosciences; InBio of Costa 
Rica (made up-front payment 
of USD1.2 million)

Missouri Botani-
cal Gardens 
(USA)

plants (on an 
extremely wide 
scale)

everywhere, 
especially 
tropics

Uses indigenous people to 
assist work. Collaborates 
with ethnobotanists, and 
loggers and oil companies.

One of the world’s largest col-
lectors of plants. Does not con-
duct its own product-oriented 
research; but assists and pro-
vide samples those that do

Monsanto Corp. 
(USA)

plants Peruvian 
Amazon

Exclusive focus on collect-
ing indigenous people’s 
medicinal plants and 
knowledge

Plans to receive samples via 
Washington University (USA) 
part of US government-spon-
sored ICBG programme. Local 
indigenous peoples’ organisa-
tion opposes the project

Myco Pharma-
ceuticals (USA)

screening of fungi for 
drug development

worldwide Company will identify, develop 
and commercialise drug leads. 
Also developing screening 
technologies

Company/organisa-
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intermediary
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indigenous peoples or territories
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National Cancer 
Institute (gov-
ernment 
agency) (USA)

plants, microbes, 
marine life. One NCI 
natural products re-
pository has over 
500,000 samples pri-
marily from Africa, 
Asia and Latin Ameri-
ca

over two 
dozen coun-
tries world-
wide, plus 
oceans and 
reefs

Uses indigenous knowl-
edge to identify some 
materials

Contracts with University of Illi-
nois to collect in Southeast 
Asia; Missouri Botanical Gar-
den collects in Africa; New York 
Botanical Garden collects in 
Latin America. Marine organ-
isms collected by Coral Reef 
Research Foundation in Indo-
Pacific. Microbes collected by 
various organisations

National Insti-
tutes of Health 
and New York 
University (USA)

screening folk rem-
edies as source of 
anti-HIV and anti-
tumor therapeutics

original 
source of 
plants not dis-
closed

Using traditional knowl-
edge as basis for selecting 
plants

Patents held on proteins 
derived from Chinese bitter 
melon; carnation; ‘heavenly 
fruit’ from Himalayas. Seeking 
commercial partners

New York 
Botanical Gar-
den (USA)

everything worldwide, 
special focus 
on Latin 
America

Leading centre for ethno-
pharmacy and ethnobot-
any research, uses indig-
enous knowledge to 
collect

Contracts with private compa-
nies for collection of plants. 
Personnel prominent in the 
field. Also collects from other 
botanical gardens

NPS Pharma-
ceuticals, Inc.

animals, insects 
(esp. insect toxins)

Madagascar Malagasy government gave 
NPS exclusive rights to 
research animals for medical 
uses

Oceanix Bio-
sciences Corp. 
(USA)

enzymes from 
marine sources

deep sea 
thermal vents, 
polar waters, 
etc...

Has joint research agreement 
with University of Maryland. 
Seeks a variety of exotic 
enzymes, including treatments 
for central nervous system dis-
eases

Paracelsian, Inc. 
(USA)

plants China Exclusive focus on tradi-
tional medicines

Is seeking US government 
approval for anti-HIV drug 
derived from Chinese medi-
cine. Is screening at least 
2,800 samples of traditional 
Chinese medicines

Pfizer, Inc. 
(USA)

plants USA Collections based partly 
on existing ethnobotanical 
leads

3-year, USD 2 million research 
collaboration with New York 
Botanical Garden. Trying to 
buy access to tropical plants in 
US botanical gardens as part 
of project

Company/organisa-
tion and/or
intermediary
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Pfizer, Inc. 
(USA)

plants Ecuador (pro-
posed)

May use indigenous peo-
ple as ‘parataxonomists’ to 
assist plant collection and 
identification

Proposed to pay USD 1 million 
to receive exclusive rights to a 
comprehensive set of samples 
from each of Ecuador’s major 
biomes. As yet unapproved by 
government

Pfizer, Inc. 
(USA)

plants China Exclusive focus on tradi-
tional medicines

Has agreement with China 
Academy of Traditional Chi-
nese Medicine to study tradi-
tional Chinese herbs as 
sources of new drugs for 
human and animal health

Pharmacog-
netics (USA)

natural products for 
drug development

Latin America Hopes to rely entirely on 
indigenous peoples to 
identify plants for drugs 
and cosmetics based on 
indigenous peoples’ prod-
ucts and uses

Founded 1993; partly-owned 
by Pan American Development 
Foundation, a non-profit 
organisation that works with 
rural and indigenous groups in 
Latin America. Will use these 
connections to organize plant 
collection and identification

Pharmagenesis 
(USA)

plants Asia, espe-
cially China

Traditional medicinal 
plants

PharmaMar 
(Spain)

bioactive materials 
from marine sources 
to develop drugs for 
cancer and AIDS

worldwide PharmaMar researchers travel 
aboard the ships of Pesca-
nova, one of the largest fishing 
fleets in the world

Phytera, Inc. 
(USA)

plants worldwide Specializes in plant cell tech-
nology, has one of world's larg-
est plant cell collect-ions. Can 
provide large quantities of a 
compound from small tissue 
sample

Phyton Catalytic, 
Inc. (USA)

plants agreements in 
Africa, Asia, 
Europe, 
Americas

Focuses on production and 
supply of plant-derived com-
pounds through cell culture

PhytoPharma-
ceuticals Corp. 
(part of Esca-
genetics) USA

plants negotiating 
agreements in 
Brazil, China, 
Africa, India, 
Eeastern 
Europe

Will acquire plant samples 
from collaborating institutes, 
who will retain rights on drugs 
developed and receive royal-
ties. Filed for bankruptcy, Janu-
ary 1996

Research Cor-
poration Tech-
nologies (USA)

bacteria Latin America Selling bacteria with nemato-
cidal and antifungal properties 
isolated from Costa Rican soil
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Rhone-Poulenc 
Rorer (France)

microbes, plants, 
marine organisms

Samples obtained from Univer-
sity of Hawaii, Shanghai Medi-
cal Univ Beijing Medical Uni-
versity, Tianjin Plant Institute

Sabinsa Corp. 
(USA)

plants India Focus on plants with 
established medicinal 
uses in Indian cultures

New company hopes to broker 
botanical and pharmacological 
resources of India to North 
America. Will develop, process 
and market extracts of Indian 
plants

Shaman Phar-
maceuticals 
(USA)

plants for drug devel-
opment

Latin Ameri-
ca, Africa, 
Asia

Identifies promising plants 
using indigenous knowl-
edge; traditional healers 
are primary informants

Has received two patents on 
drugs in clinical trials (anti-
fungal and anti-viral). Strategic 
alliances with Eli Lilly, Merck, 
Bayer, and Inverni della Beffa 
of Italy

SmithKline 
Beecham (USA)

microbes, plants, 
marine organisms

In-house collectors; obtains 
samples through Biotics, Uni-
versity of Virginia, Scripps Inst. 
of Oceanography, Kew Botani-
cal Gardens, Morris Arbo-
retum, MYCOsearch

Sphinx Pharma-
ceuticals (sub-
sidiary of Eli 
Lilly) USA

fungi, algae, plants, 
marine organisms

Has obtained materials from 
Biotics

Sterling 
Winthrop (USA)

microbes, plants, 
marine organisms

Has obtained materials though 
Mississippi State University , 
Brigham Young University, New 
York Botanical Garden

Syntex Labora-
tories

microbes, plants Has obtained materials from 
the Chinese Academy of Sci-
ences

University of 
Utah (USA)

plants Panama Targets knowledge of the 
Emberá people and farm-
ers. Says that drug finds 
will make indigenous peo-
ple ‘more likely to value the 
forest’

Proposed project with the Uni-
versity of Panamá, Smithson-
ian Tropical Research Institute, 
Natura Foundation, and an un-
identified ‘indigenous organisa-
tion’. No concrete plans for 
compensating local people

Upjohn Co. 
(USA)

microbes, plants Major pharmaceutical corpora-
tion. Has obtained materials 
through the Shangai Institute

Xenova Ltd. 
(UK)

micro-organisms and 
plants; has in-house 
collection of 23,000 
live micro-organisms 
(lichen, bacteria, 
fungi), and in labs of 
collaborators

worldwide; in 
1996 explor-
ing opportu-
nities in Peru-
vian indig-
enous areas

In 1996 exploring opportu-
nities in Peruvian indig-
enous areas

Alliances with Genentech, 
Warner-Lambert Co., Gen-
zyme and Suntory Ltd. and 
other academic institutions
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