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Introduction

The aim of this paper is to delineate ethical issues raised by applications
of recombinant DNA technology in agriculture. Agricultural products
created by genetically altering living organisms using recombinant DNA
technology have begun to penetrate the commercial marketplace. In the
United States, the Flavr Savr Tomato and genetically modified cow
hormone are on the market. This commercialization comes after two
decades of research and development marked by intense controversy.
Strong resistance that has slowed the entry into the marketplace of
genetically modified products continues. Even in the United States where
the Clinton administration supports the loosening of government
restrictions on the introduction of new genetically altered agricultural
products, controversy continues within the scientific community and
among consumers. And applications of this new biotechnology on a
large-scale are not yet a reality.

Proponents and opponents of rapid, large-scale commercialization
often seem to agree in expecting from this technology a radical
transformation of agriculture. The proponents anticipate beneficial new
products, easier and more effective weed and pest control, improved
production, and significant economic boosts to national economies.
Opponents, mindful of unanticipated harmful consequences from earlier
technological transformations in agriculture, such as the use of chemical
herbicides and pesticides, project much darker scenarios of the future.

In the discussion which follows, my aim is to move away from
polarization, from visions of future unalloyed benefits or grim scenarios



{)f the harms fmm science and technology out mf sﬁnn*ei . Rather, I wﬁl -'
use a selective survey of developments in genetic modxficaucm of plantsr |
and animals in agriculture to identify some important ethical issues.
These are issues about what conduct is right or wrong accordmg to
standards of our common morality, about consequences of conduct for
the welfare of humans, animals, and the environment, and about
responsibilities of individuals. Suggestions of appropriate responses to
ethical issues will be framed in light of the significant scientific
uncertainties that remain, notwithstanding the impressive accomplish-
ments of molecular biology.

A persistent question that becomes entangled with ethical issues is
whether genetic modification using recombinant DNA technology marks
a radical departure from past methods, a revolution. Some scientists
stress that the technology is a continuation from ’classical’ biotechnology,
from processes of fermentation such as those long used to produce beer
and cheese. Looking back at past practices of breeding plants and
animals, some biologists are impressed by the continuity from those
practices to the new processes for transferring genes to new organisms.
In the debate about the risks from genetic modification using
recombinant DNA, proponents of rapid increase of the use of this
technology like to emphasize the continuities. Placing the new techniques
in historical context in this way tends to diminish the specter of
unintended, harmful consequences.

Yet other biologists, looking backward, see the ability to move genetic
material from one organism into a totally different organism as a unique
departure from the past, warranting concern (Pimentel et al 1989, p.
606). In the past, this genetic transfer was possible only between related
species or, in some instances, between domesticated and wild versions of
the same species. Of course, opponents of rapid development stress
discontinuities and the harms that can come from bold departures.
Whether or not there is a radical break with the past, it has to be
conceded that living organisms are less predictable than mechanical
systems.

The term ‘genetic engineering’ is often used as a synonym for genetic
modification of plants and animals using recombinant DNA technology.
This is not a neutral term, but serves rhetorically to convey a generally
positive image, for it associates what are sometimes high_l)f experimental,
unsystematic, trial and error procedures with established practices of

















































