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1997 / Propagation of Genetically Altered Agricultural Products
I. INTRODUCTION

We are now entering an age where humans have the ability to create life, and in
essence play God. In 1973, the gene was first cloned.! Now, in 1997, chimpanzees®
and sheep® are being cloned using biotechnology.* These scientific discoveries and
genetic experiments are said to be in the best interest of mankind’ In fact, bio-
technology is justified as a solution to many intractable environmental and societal
problems. Currently, the world’s population is depleting its natural resources faster
than they can regenerate.’ Similarly, the growing world population is producing more
waste, thus contaminating the ecosystem.’ Finally, the reality of hunger is prevalent
in every nation.? The application of biotechnology is perhaps the solution to all of
these critical international issues.

On the other hand, the potential deleterious impacts of biotechnology on the
environment and mankind may outweigh the benefits. The introduction of a new
species into the environment could cause the extinction of native species.’ Similarly,
a more productive species could be used extensively, thus reducing worldwide

1. See MICHAEL W. FOX, SUPERPIGS AND WONDER CORN 7 (Lyons & Burford 1992) (describing the com-
mercialization of biotechnology as growing at amazing speed since the first gene was cloned in 1973), A clone is
an exact genetically identical organism. Id. at 193,

2. See Bob Baum, Monkey Cloning Fuels Controversy, ASSOCIATED PRESS (Mar. 2, 1997) <http://aol.com>
(Apr. 28, 1997) (on file with The Transnational Lawyer) (reporting two monkeys have been cloned in Scotland as
an experiment to help research AIDS, alcoholism, depression and other illnesses).

3.  See Malcolm Ritter, Researchers Clone Mammal, ASSOCIATED PRESS (Feb. 23, 1997) <http://aol.com>
(Apr. 28, 1997) (on file with The Transnational Lawyer) (discussing Dolly, the result of the first cloning of an adult
mammal by using genes from a six year old ewe to create pregnancies in other sheep).

4.  See OFFICE OF TECHNOLOGY ASSESSMENT, U.S. CONGRESS, NEW DEVELOPMENTS IN BIOTECHNOLOGY:
PATENTING LIFE 5, 183 (1989) (defining biotechnology as any technique that uses living organisms or substances
from those organisms to make or modify a product, to improve plants or animals, or to develop micro-organisms
for specific uses). Cf. David R. Purnell, International Implications of New Agricultural Biotechnology, 25 U. MEM.
L.Rev. 1189, 1192 (1995) (describing health beneifts of biotechnology); Michael E. Sellers, Note, Patenting Non-
naturally Occurring, Man-Made Life: A Practical Look at the Economic, Environmental and Ethical Challenges
Facing “Animal Patents”, 47 ARK. L. REV. 269, 271 (1994); see generally Charles E. Lipsey et al., Protecting
Trade Secretes in Biotechnology, 224 PLI/Pat 807, 811 (1986) (describing biotechnology as encompassing the
venerable technologies of plant breeding and food fermentation to the emerging sciences based on recombinant
DNA and monoclonal antibodies); Alek P. Szecsy, From the Test Tube to the Dinner Table in Record Time:
Liberalizing Effects on Domestic and International Regulatory Frameworks for Controlled Environmental
Introduction of Genetically Engineered Agricultural Organisms, 2 DICK. J. ENVTL. L. & POL'Y 177 (1993) (citing
examples of genetic engineering and biology as including biocomputing, eugenics, biomedical forensics, human
tissue transplantation, bioagriculture, bio-assisted environmental pollution remediation, and bio-assisted natural
resource development).

5. See infra notes 38-61 and accompanying text (discussing the various beneficial impacts which
transgenics are thought to bring to society).

6.  See infra notes 42-46 and accompanying text.

7.  See infra notes 47-48 and accompanying text.

8.  See infra notes 49-54 and accompanying text (discussing the various goals of transgenics to include
development of the world’s natural resources and combating world hunger),

9.  See infra notes 68-70 and accompanying text.
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genetic diversity.'® In addition, the ability of plants to pollinate and reproduce across
national boundaries forces foreign nations to address biotechnology on an inter-
national level."! Additionally, countries will now be able to produce products through
bioengineering which they had to import in the past." Finally, and most importantly,
no one knows if a bioengineered species has the capacity to destroy the world’s food
resources or create a new incurable disease.

Until these potential impacts of biotechnology are fully understood, the release
of a bioengineered species into the environment may cause an injury to a private
party. If an injury traceable to a bioengineered species were to occur, a remedy
should be provided to the injured party.

This Comment discusses current international issues surrounding transgenics, a
specific form of biotechnology, and possible liability of private biotechnology pro-
ducing corporations for damages resulting from their products when released in a
foreign nation. Part II provides an overview of the science involved in creating a
transgenic species, the public policy issues which currently arise from experiments
in transgenics, and the corporate domination of sales and research in the transgenic
industry.” Part III explains how genetically engineered transgenic products can
proliferate and destroy adjacent cropland regardless of human attempts at control,
and uses a hypothetical scenario to demonstrate the implications of transgenics. "*Part
IV covers the international choice of forum and choice of law issues which a private
party must face in seeking a remedy from a corporation for damages caused by a
transgenic agricultural product.'” Part V discusses how the current liability schemes
in international law and of the United States, Japan and Germany, the world’s three
largest biotechnology producing countries, could apply to damages caused by trans-
genic products.’® Finally, Part VI assesses the ability of a private party to successfully
seek a remedy from a corporation for damages from transgenics."”

I1I. BACKGROUND OF TRANSGENICS
A transgenic species of plant is a species which includes traits which have been

transferred to it from another unrelated plant, animal, virus or bacteria by genetic
engineering techniques.'®

10. See infra notes 71-73 and accompanying text.

11.  See infra notes 74-78 and accompanying text,

12, See infra notes 79-81 and accompanying text.

13. See infra notes 18-101 and accompanying text.

14. See infra notes 102-51 and accompanying text.

15. See infra notes 152-78 and accompanying text.

16. See infra notes 179-403 and accompanying text.

17.  See infra notes 404-10 and accompanying text.

18. See Glenda D. Webber, Regulation of Genetically Engineered Organisms and Products, Office of
Biotechnology, Webber, at 2 (Feb. 20, 1997) <http://biotech.uams.edu:80/edu/bio 11.html> (on file with The
Transnational Lawyer) (defining a transgenic species as an organism which includes traits which have been
transferred from another organism).
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New species of crops are not a new phenomenon to the farming industry,
however, as man-made cross-pollination’ of corn began in the 1930s in the United
States.?® As a result, other countries followed suit and the Green Revolution®' began
the world’s drive to increase the production of crops through the breeding of new
strains of wheat, corn and rice.” Moreover, in the last twenty years, scientists have
discovered that deoxyribonucleic acid (DNA)® is interchangeable among animals,
plants, bacteria and other living organisms.? Now, genetic engineering is taking the
place of cross-pollination and producing new species of plant life with characteristics
of organisms other than plants.”

A. The Scientific Process of Transgenics

This section will detail a fair amount of basic scientific theory and terminology
which needs to be understood for a grasp of the legal issues presented. All living
organisms are made up of cells that contain DNA.? DNA molecules in turn are made
up of genes which determine the characteristics of the organism.” Scientists have
recently developed the ability to interchange the DNA of animals, plants, bacteria
and other organisms.” The human manipulated process of transferring foreign DNA
into a cell, through methods such as direct injection or allowing a bacteria to infect
the cell is genetic engineering.”’ The cell injected with foreign DNA will exhibit the

19. See HELENA CURTIS & SUE BARNS, BIOLOGY 988 (Worth Publishings 1989) (stating when two different '
strains of corn are crossed with one another, a new hybrid which displays traits of each is developed).

20. See id. (covering the revolutionary development of the hybridization of com in the 1930s which
produced com of greater size and hardiness).

21. See id. at 1148 (describing the Green revolution as a major effort to increase the world's food supply
through the development of new crops plants and grains). The major activity occurred in the 1950s, through the
1970s. Id. .

22, See DANIEL B. BOTKIN & EDWARD A. KELLER, ENVIRONMENTAL STUDIES: EARTH AS A LIVING PLANET
263 (2d ed. 1987) (listing the Green Revolution and the various programs which drove the success of the revolution,
such as the International Rice Research Institute in the Philippines, and the International Maize and Wheat
Improvement Center in Mexico).

23. See CURTIS & BARNS, supra note 19, at G-7 (defining deoxyribonucleic acid (DNA) as the carrier of
genetic information in cells which is composed of two complementary chains of nucleotides wound in a double
helix and capable of self-replication as well as coding for RNA synthesis); see also Fox, supra note 1, at 1
(describing DNA as the molecule that carries the genetic blueprint of every living organism),

24. See Webber, supra note 18, at 2 (describing genetic engineering as interchanging genes from all living
organisms).

25. Seeid. at 2 (discussing a method to improve plants beyond traditional methods of cross-pollination such
that transgenic plants can resist insects and viruses).

26. Id.at2.

27. Id. at2; Fox, supranote 1, at 1.

28. See Webber, supra note 18, at 2 (claiming in the last twenty years scientists have been able to
interchange DNA from one organism to another); Fox, supra note 1, at 1 (stating various techniques can now be
used to inject DNA into plants and animals).

29, See generally Webber, supra note 18, at 2 (describing direct injection as shooting cells with DNA
particles from a gun, thus injecting the cells).
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traits of the genes which made up the injected DNA, thus a new species is created.*
This new species, with the foreign DNA, is called a transgenic species.®!

In all plants, including transgenic plants, pollination® is a necessary biological
reproductive function. Pollination brings the sperm of one individual plant together
with the egg of another to facilitate reproduction.® There would be no fertilization,
fruit or seed production without pollination.* In addition, when one species of plant
pollinates another, a cross-pollination has occurred.®® As a result of the cross-
pollination, the genes of the two plants will have outcrossed.>® Finally, the issue of
transgenic species would not exist unless they were placed into the environment.
Thus, the deliberate release of transgenic crops occurs when they are planted in an
environment outside of a controlled study area.”’

B. Societal Benefits and Fears of Transgenic Crops

One of the goals of transgenic crop production is to alleviate many of the
environmental stresses caused by the ever-growing world population. * Problems cur-
rently gripping many countries include: (1) scarce resources;”® (2) environmental
contamination;” and (3) world hunger.*!

Scarcity of resources is evidenced by, the depletion of the world’s fisheries.
Transgenic fish, that reproduce faster, are thought to be a solution to this serious
problem.*? In aquaculture® and mariculture,* trout, catfish, shrimp and many other

30. Id.at2.

31. Id at2.

32, 14 McGRAW-HILL, ENCYCLOPEDIA OF SCIENCE & TECH. 116 (6th ed. 1987) [hereinafter ENCYCLOPEDIA
OF SCIENCE & TECH.] (defining pollination as the transport of pollen from the plant parts that produce them to the
ovule-bearing organs, or ovules).

33. CURTIS & BARNS, supra note 19, at 512-15 (describing the evolution of the flower).

34. ENCYCLOPEDIA OF SCIENCE & TECH., supra note 32, at 116.

35. W

36. See Cormrespondence with Roger Chetelat, Curator, Tomato Genetic Resources Center (Feb. 12, 1997)
(on file with The Transnational Lawyer) (discussing the difference of cross-pollination and an outcross).

37. SeeJudy J. Kim, Note, Out of the Lab and into the Field: Harmonization of Deliberate Release Regu-
lations for Genetically Modified Organisms, 16 FORDHAM INT'L L. J. 1160, 1160-61 (1993) (stating deliberate
release is the introduction of genetically-modified organisms into the environment). See generally Foundation On
Economic Trends v. Heckler, 587 F. Supp. 753 (D.D.C. 1984) (analyzing the plans of the University of California
to release genetically altered bacteria into potato crops).

38, See Bette Hileman, Views Differ Sharply Over Benefits, Risks Of Agricultural Biotechnology, CHEMICAL
& ENGINEERING NEWS, at 1 (Aug. 21, 1995) (finding the world population could increase by 100 million people
each year for the next thirty years); Fox, supra note 1, at 64 (describing biotechnology as being applied to enhance
growth, disease resistance and to produce protein and pharmaceuticals from fish).

39, See infra notes 42-46 and accompanying text.

40, See infra notes 47-48 and accompanying text.

41, See infra notes 49-54 and accompanying text.

42, See Views Differ, supra note 38, at 1 (hypothesizing biotechnology as having the ability to relieve food
and water shortage problems throughout the world); see also id. at 17 (quoting Rita R. Colwell to say the world’s
demand on fisheries demand that we must raise transgenic fish). The world’s oceans can produce 100 million metric
tons of fish annually, the current harvests have dropped to 80, and the world’s population will soon require 135
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species are now transgenic products of biotechnology.* These transgenic fishes are
now able to reproduce more readily and resist disease which had decimated popu-
lations in the past.*

Environmental contamination of irrigation water due to herbicide and insecticide
run-off into local rivers is the cause of a scarce fresh water supply throughout much
of the world.”’ Crops can now be engineered to genetically repel weeds and insects,
thus less herbicide and insecticide will be applied to the crops and less will enter the
rivers.*®

Finally, experts predict the world population will expand by 100 million people
a year for the next thirty years,* while farmland can only be increased slightly and
erosion” threatens many existing farms.” It appears inevitable that world population
will grow faster than food production.* Transgenics can allow food production to be
increased by creating hardier agricultural species that ripen faster, have more off-
spring and mature more quickly.” Consequently, perhaps our diets will include only
transgenic foods in the near future.*

million metric tons. Id. -

43. Aquaculture is the production of food from aquatic habitats-marine and freshwater. ENVIRONMENTAL
STUDIES, supra note 22, at 265.

44. Mariculture is the production of food from marine habitats . . . it is part of aquaculture. /d. at 267.

45. See Fox, supra note 1, at 64 (describing the spectrum of biotechnology applications in the production
of fish). Biotechnology is being applied to enhance growth, disease resistance and to produce protein and
pharmaceuticals from fish. Id.

46. Id.

47.  See Views Differ, supra note 38, at 1 (emphasizing bioengineered species which genetically resist pests
could reduce the use of herbicides and promote no-till agriculture which in turn will reduce run-off into the local
water supply).

48. Id. at 1. But see Fox, supra note 1, at 84 (hypothesizing it is possible that diseases arose due to unsound
farming practices and the decrease in crop dependence on pesticides and herbicides by using transgenic species is
not the solution; changing the farming practices is).

49. See Views Differ, supra note 38, at 1 (discussing the world’s problems as we enter into the twenty-first
century to include erosion, loss of fishery production and water contamination ).

50. See BOTKIN & KELLER, supra note 22, at 281 (stating soil is always being lost from agriculture, but the
rate of loss varies with the crop and methods of agriculture). In the United States, about 80 millions hecta acres
(10,000 m®) are either totally ruined or only marginally productive. Id. at 282.

51. See Views Differ, supra note 38, at 1 (stating farmland cannot be expanded to equal the population
growth, as population increase is concurrent with soil erosion and thus, farm depletion).

52. See CURTIS & BARNS, supra note 19, at 1148-49 (claiming if the world population would remain at the
1950s level, there would be no problem with food supplies since the incredible increase in agricultural productivity
of Mexico, China and India in the 60s and 70s, will not be able to keep pace forever).

53.  See Fox, supra note 1, at 64 (describing the ability of biotechnology to enhance the biocompetitiveness
and adaptability of crops, drought, salinity, disease and pest resistance, and growth, productivity, and nutrient value
of crops); Pumell, supra note 4, at 1192 (stating crops could be made more resistant to pests which allows farmers
to rely less on pesticides which in themselves are harmful to humans).

54. See Fox, supra note 1, at 92 (hypothesizing a dinner of transgenic foods to be in our near future)
Appetizers: Spiced Potatoes with Waxmoth genes, Juice of Tomatoes with Flounder gene. /d. Entree: Blackened
Catfish with Trout gene, Scalloped Potatoes with Chicken gene, Cornbread with Firefly gene. Id. Dessert: Rice
Pudding with Pea gene. Id. Beverage: Milk from Bovine Growth Hormone (BGH)-Supplemented Cows. Id.
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In an effort to stop the depletion of resources, environmental contamination,
world hunger and meet other goals, the biotechnology industry is constantly inno-
vating, developing and testing new organisms.** However, the world is beginning to
recognize the inter-relation of mankind and the environment; and study global
environmental problems.* In fact, issues of sustainable development and biodiversity
are prevalent in many international agreements.” Consequently, environmental pro-
tection is a common concern of mankind drawing international action.*®

By manipulating DNA, scientists can now create enhanced species of plant life.*
The manipulated DNA, however, may be transferred between species causing
immunological and other disabling or disastrous effects.® During the 1970s and 80s,
the free flow of manipulated plant genetic resource materials created a new concern
throughout the world.®!

55. See generally Sean Adams & Dennis Senft, The Busiest of Bees, AGR. RES., available in Westlaw, 1994
WL 13044728, at 1 (Feb. 1, 1994) (discussing tomato pollination). Cf. Agricultural Glycosystems Signs License
Agreement with Government of Israel, WORLDWIDE BIOTECH, available in Westlaw, 1996 WL 5809749 (Mar. 1,
1996) (exposing IGG International, Inc.’s licensing agreement with Israel to field trials of immune response
compounds on crops); Mycogen Receives Approval in Spain for MVP Bioinsecticide, WORLDWIDE BIOTECH,
available in Westlaw, 1992 WL 2331151 (Aug. 1, 1992) (stating a bioinsecticide that kills moths is now legal for
sale in Spain); Maureen Byme, Genetic Engineering: Designer Genes for the 21st Century, FOOD ENGINEERING
INTERNATIONAL, available in Westlaw, 1994 WL 13277276 (Oct. 1, 1994) (describing various genetic engineered
crops); Delayed-Ripening Tomato Declared Safe to Grow Without Oversight, WORLDWIDE BIOTECH, available in
Westlaw, 1995 WL 8111423 (Mar. 1, 1995) (explaining the U.S. Department of Agriculture’s decision to allow
the release of delayed-ripening tomato line). But cf. David Barrager, Japan: Food Imports Soar, FOOD
ENGINEERING INT’L, available in Westlaw, 1996 WL 11265077 (June 1, 1996) (describing the lack of Japanese
production).

56. U.N. GAOR, U.N. CONFERENCE ON ENVIRONMENT AND DEVELOPMENT 7/9/1991 [hereinafter
CONFERENCE ON ENVIRONMENT] (recognizing the ministers from 41 developing countries agreement that deep
concems exist about the degradation of the environment). Global elements essential to human life are threatened
by air pollution, climate change, ozone layer depletion, loss of fresh water, water pollution, floods and droughts,
soil loss, desertification, deforestation, loss of biodiversity and others. Id. at n.1.

57. See infra notes 190-212 and accompanying text.

58, See CONFERENCE ON ENVIRONMENT, supra note 56, at n.2 (claiming sustainable development and
environmental protection is a concern which requires international actions and global cooperation).

59. See Fox, supra note 1, at 10 (discussing the advancement of DNA technology to manipulate plants).

60. Linda Maher, The International Framework for Biotechnological Regulation, 6 N.Y.INT'LL. REV. 98
(1993) (listing problems of transgenics such as mutation and chain toxins); see Hileman, supra note 38, at 1 (stating
critics claim the advantages of bioengineered products have been exaggerated and potential dangers that have not
been fully investigated). But see Fox, supra note 1, at 61 (stating agribusiness seeks to increase productivity of
animals and crops and to stop diseases that other manipulations have caused).

61. See Michelle Thom, International Policy on Plant Genetic Engineering, Institute for Agriculture and
Trade Policy, at 1 (Nov.11, 1996) <http://www.igc.ape.org/fiatp/ipr-infol 1.htmI> (on file with The Transnational
Lawyer) (claiming the free flow of plant genetic resources created concern in the developing nations and caused
Third World leaders to start the seed wars of the 80s and voice there concerns in the United Nations Food and
Agriculture Organization (FOA)); see also Fox, supra note 1, at 88 (implying cancer, sterility, developmental
defects and inherited abnormalities all develop from food, water and air). Economic impacts are also recognized
as the synthetic production of vanilla in the United States competes with third-world countries economies which
were once the sole source for natural vanilla. Jd. at 17.
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Biotechnology, while promising tremendous benefits, also brings fears.%
Potential world-wide problems include: (1) disruption to the ecosystem;®® (2)
reduction in genetic diversity;* (3) ability of transgenic species to proliferate across
national borders;* and (4) the potential to wipe out the major exports of developing
nations.® But, perhaps the greatest fear of all, is that the exact consequences of a
released transgenic organism are unknown.”’

The introduction of transgenic species into the environment could provide a
devastating impact on wildlife and ecosystems.® By generating a species which is
impervious to environmental defenses such as disease or harsh weather,” transgenic
species will be able to enter and dominate new regions which will have no natural
defenses to the new species.”

Furthermore, the reduction in genetic diversity is a major scientific concern of
transgenics.”! Once a transgenic crop enters the world market and is proven to ripen
quicker or be less susceptible to disease, farmers will buy it.” Soon most of the fields
will be planted with the most prolific species and all others will be forgotten.
Similarly to the concerns threatening the ecosystem, if transgenic species are able to

62. See generally Fox, supra note 1, at 17 (deducing risks to animals from transgenics to include direct
suffering from genetic manipulation and habitat competition). Risks to humans can involve environmental, social
and ethical issues. /d.; Diamond v. Chakrabarty, 447 U.S. 303, 316 (1980) (where former United States Supreme
Court Chief Justice Burger called the possible harm of manmade living organisms, a “gruesome parade of
horribles™); see also Purnell, supra note 4, at 1190 (claiming biotechnology represents an unknown and most
frightening threat as man imposes his domination on the fundamental nature of life); Fox, supra note 1, at 172
(noting biotechnology when applied can create things we do not want to encounter, and be better off without).

63. See infra notes 68-70 and accompanying text.

64, See infra notes 71-73 and accompanying text.

65. See infra notes 74-78 and accompanying text. .

66. See infra notes 79-81 and accompanying text.

67. See generally Purnell, supra note 4, at 1193 (claiming concerns about biotechnology exist because of
the unknown consequences); see also Kim, supra note 37, at 1166 (noting the apprehension among ecologists is
not due to the scientifically certain harms which will follow the introduction of a transgenic species, but the
potential and uncertain problems of GMOs).

68. See Fox, supra note 1, at 3 (stating the complexity of the ecosystem causes uncertainty as to the exact
impacts of our actions until they occur). See generally Kim, supra note 37, at 1169 (discussing the similar
characteristics of the introduction of exotic species, which will often dominate and destroy a native species, and
the possible impacts of an introduction of transgenics).

69. See Fox, supra note 1, at 146-47 (discussing the defenses of local wildlife and ecosystems such as local
diseases and weather patterns which would keep the transgenic species out, without the genetically altered
resistance). The fact that the transgenic species will be impervious to many of the local environmental limitations
will enable it to out-compete and displace the native species causing extinction of the indigenous species. /d. at 147,

70. See Fox, supra note 1, at 147 (finding the introduction of transgenic species to possibly hasten the
destruction of wildlife and habitat); see also Kim, supra note 37, at 1168 (comparing the introduction of transgenic
species to the introduction of exotic species). Although transgenic species cannot be thought of as analogous to an
exotic species, displacement and domination of native species by transgenic species could occur. Id.

71.  See Maher, supra note 4, at 1194 (stating result is a dramatic decline in the number of varieties used in
today’s crops).

72. Seeid. at 1194 (noting farmers naturally choose the most productive varieties of crops).
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out-compete native species, biodiversity will be threatened on farms and in the
ecosystem.”

The environmental problems previously discussed™ are further enhanced by the
ability of transgenic species proliferate across national borders.” Transgenic plant
species outcross through cross pollination.” The pollen of transgenic plants can be
moved over great distances by wind, animals or other process.” Thus, outcrosses and
impacts are out of human control.”

An often overlooked impact of transgenics is its potential to wipe out the major
exports of developing nations.” Mankind now has the ability through transgenics to
produce natural vanilla®* and high-yielding cacao plants® in countries that previously
could not grow such plants.

The simple fact is, the same technology which produces transgenic species does
not indicate how the earth will receive them.*? The effects hypothesized can be
extreme and extend to all aspects of society.®

73. See Maher, supra note 60, at 99 (hypothesizing if bio-engineered species out compete natural species,
bio-diversity would be lost). But see Purnell, supra note 4, at 1194 (arguing genetic engineering is not the cause
of a loss of biodiversity, but it is the desire of producers to use the most pr