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late what it is to have a developed society and to be 
a developed human being at low levels of income. J 
have argued that a basic-needs conception of develop­
ment is a central part of this notion. Basic needs can 
be satisfied at relatively low levels of income, but only 
if a society deliberately seeks a development path that 
will do so. 

lt may be objected that this is all very nice for those 
in rich countries to espouse because it leaves them at 
the top and tells the rest of mankind to settle for less. 
This objection misses the point. The prescription of low 

incomes and high leisure levels is not offered merely 
to the poor. It also represents the direction that we in 
the rich countries should go in, if we are to become 
not just rich, but truly and fully developed. 

-Jerome Segal 

Jerome Segal is a Research Associate at the Center for Philosophy 
and Public Policy and Senior Advisor for Agency Planning at the 
Agency for International Development (AID). Th is article is con­
densed from his Center working paper "What Is Development?" 
The views expressed are not necessarily those of the U.s. govern­
ment or of AID. To order "What Is Development?" see page 15. 

The Biotechnology Controversy 
Biotechnology, according to most commentators, 

promises to revolutionize industry and everyday life. 
The British journal The Economist predicts that ''biology 
will launch an industry as characteristic of the twenty­
first century as those based on physics and chemistry 
have been of the twentieth century:' Statements such 
as this express the sense of exhilaration and apprehen­
sion which, over the past few years, has produced 
screaming headlines, Promethean prospects, stock­
market fever, and all sorts of intellectual inflation . On 
even the most conservative view, however, new de­
velopments in biotechnology are likely to affect the way 
we think about the living world and the way we under­
stand our relationship to it. 

Nature and Society 
Anthropologists, in describing the tribes they study, 

frequently emphasize the relation between the social 
structure of the tribe and its cosmology or view of na­
ture. Among these anthropologists, Mary Douglas 
most prominently has argued that "the moral commit­
ment of a community to a set of institutions" is secured 
by its view of what is natural and what goes contrary 
to nature, in other words, "how the environment w ill 
react." The conception of nature implicit in social ar­
rangements and institutions, according to Douglas, 
"exists as a structwe of meaningful distinctions." The 
social order begins to come apart, she adds, when 
"separate voices claim to know about different environ­
mental constraints" and different vis ions of nature con­
tend for credibility. 

It is commonplace to point out that the great social 
and cultural revolutions in society have been accom­
panied by-and are to an extent caused by-major 
changes in assumptions about nature and the place of 
humanity in it. The cosmology of pretechnological 
societies, for example, found in nature all sorts of 
omens and meanings by which people could explain 
natural events to themselves (e.g., as divine rewards 
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and punishments) in order to give significance and im­
portance to their own actions. The distinctions tribal 
societies drew between the pure and the polluted, the 
safe and dangerous, often served to legitimate power 
relationships and the rules and conventions which 
governed behavior in those societies. 

After Galileo and Newton, a conception of the liv­
ing world became dominant which refl ected the order 
scientists had found in the physical world . The 
eighteenth century presented nature as a masterpiece 
of organic forms set together in a perfect design by a 
benign creator, a Great Chain of Being. A hierarchical 
and conventional order in society-whe.re each group 
understood its stat ion and its duties- reflected this idea 
of an immutable and static order in nature. 

After Darwin, the nineteenth century experienced a 
reversal in its conception of the way the living world 
is organized. In the early days of evolutionary theory, 
Social Darwinists were quick to extend the ideas of 
competition, struggle, adaptation, fitness, and change 
from plant and animal communities to human socie­
ties, thus making "natural" the "great transformation" 
of land and labor into fungible, marketable commodi­
ties. It was only after a great deal of humane reconsid­
eration- a battle still going on today in the arguments 
over sociobiology- that culture and nature were suffi­
ciently distinguished to overcome some of the excesses 
of the Social Darwinist and eugenics movements. 

By the 1960s, evolutionary theory had become estab­
lished and with it a historical appreciation of man's 
origin and place in nature. In the United States, the 
environmental movement emphasized the importance 
of preserving the products of natural history, particu­
larly biological communities, the "integrity" of which, 
so they argued, supported human survival. Environ­
mental legislation enacted during the 1960s and 1970s 
called upon the nation to preserve the "health" of 
ecosystems, the "integrity" of the nation's waters, and 
the "balance" of natural populations. These laws 
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presupposed the idea that biological communities have 
a character or an identity we should preserve and 
respect. The environmental law of the 1960s and 1970s 
did not regard nature as a congeries of raw materials 
fit for limitless human intervention and manipulation 
but as a system of natural resources and communities 
which should be altered as little as possible. 

Growing interest in work on recombinant DNA 
during the 1970s challenged the idea that there are 
boundaries in nature (whether put there by God or by 
evolutionary history) that we should respect or that we 
cross at our peril. The "Recombinant DNA War" pitted 
two strong ideological positions against each other. On 
the one side, members of religious communities to­
gether with many environmentalists and members of 
the concerned public felt that there is something sacred 
about life, something about the identity of species we 
should respect, and that no good could come from 
crossing lines that either God or Nature had drawn. 
On the other side, many scientists and others con­
sidered fears such as these superstitious and regarded 
nature more as an object of endless manipulation, 
investigation, and use than as an object of ethical, 
religious, cultural, and aesthetic concern. 

Debate over the risks and hazards posed by "designer 
genes" and recombinant DNA masks more funda­
mental differences concerning the extent to which we 
should preserve nature and the processes which are 
somehow "intrinsic" to it vs. the extent to which we 
may view the living world, quoting engineer Edward 
Yoxen, as "a vast organic Lego kit inviting combination, 
hybridization, and continual rebuilding:' 

Natural Resources vs. Raw Materials 
On college campuses during the 197Os, Hans Bethe, 

the eminent nuclear physicist, and Barry Commoner, 
the environmental activist, debated issues involving the 
dangers of nuclear power and pollution. In these de­
bates, when Commoner spoke of the depletion of 
natural resources, Bethe would respond vehemently 
that there are no natural resources but only raw mater­
ials. Behind the conceptual difference between "raw 
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materials" and "natural resources" lies a fundamental 
clistinction for evaluating new technologies and justify­
ing regulations. 

For Commoner, natural objects come in natural 
kinds; form determines function . When we force or 
cross natural boundaries too often, as by an incautious 
and intrusive use of technology, we court environ­
mental disaster. For Bethe, things do not have essences 
or forms determining their function . Rather, our clever­
ness in molding and manipulating materials to meet 
our needs determines what objects exist and the value 
they may have for us. Technology is the key to cornu­
copia, not the cause of catastrophe. 

The distinction between natural resources and raw 
materials epitomizes the two sides in the debate over 
nuclear technology, but it also is relevant to the con­
troversy surrounding biotechnology. Those on one side 
of the debate assert that the history of evolution has 
made natural species and ecosystems what they are and 
has given them forms or essences which we ought to 
respect. We engage in manipulation at our peril. Those 
who inherit Hans Bethe's position, on the contrary, 
tend to see nature as a collection of materials which 
mankind manipulates to serve its interests and ends. 

Two Concepts of Ecosystems 
These two approaches motivate two different strate­

gies for environmental management, for example, in 
the Chesapeake Bay. In the past, the major emphasis 
in Chesapeake Bay management has been to clean up 
the Bay or otherwise restore natural conditions so that 
the species adapted to it, e.g., striped bass and winter 
flounder, may thrive. Biotechnology presents an oppor­
tunity to work in the opposite direction. We may 
change the genetic structure of those species so that 
they can better survive in the Bay as it is or as it may 
become as a result of increasing pollution. This may 
be a more efficient strategy for fisheries management. 

It is not unlikely that there will emerge as a conse­
quence of biotechnology two different trends in eco­
logical research. One may be tied to natural history and 
will study systems like the Bay as natural resources 
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whose form is somehow "given" by events in the past. 
A second trend will investigate systems as independent 
of their histories, as reactions among raw materials, bi­
otic and abiotic, of various sorts, all of which may be 
amenable to manipulation. 

The question then may arise which conception of the 
ecosystem we should use in formulating and enforc­
ing environmental regulations. To insist on the first con­
ception, which ties the ecosystem to its past, would 
lead us to limit the degree to which we can alter the 
makeup of bass, flounder, and other species to allow 
them to thrive in waters which are no longer fit to sup­
port them otherwise. We might require, indeed, that 
these fish be treated as indicator species, and believe 
that their disappearance suggests that pollution be 

tain natural and cultural resources and ecological 
systems." 

During the 1960s and 197Os, many environmentalists 
and others argued that the goals of increasing the value 
of goods and services and preseming ecological systems were 
generally consistent, since ecological systems support 
human life and provide all kinds of goods and serv­
ices. Yet, with respect to specific resources and ecolog­
ical systems, it is often hard to argue that protection 
rather than alteration and exploitation is the best way 
to maximize the flow of goods and services nature 
offers man. The Chesapeake's role as a liquid highway, 
for example, does not depend upon the maintenance 
of a "natural" ecological system. What is more, the 
production of commercial fish and shellfish, it is often 

The Chesapeake Bay 

reduced, not that they be altered to survive it. On the 
other hand, we may think of ecosystems completely 
in technical ahistorical terms. In that case, genetically 
engineered species, even if they bear little or no relation 
to "natural" ones, could form biological communities 
as interesting to study and as worthy of protection, . 
prima facie, as any which have evolved over 10,000 or 
100,000,000 years . 

Two Mandates for Management 
The Water Resources Council in 1973 stated in its Prin­

ciples and Standards that the use of the nation's water 
and land resources should "be directed to improvement 
in the quality of life through contributions to the 
objectives of national economic development and en­
vironmental quality:' It defined these objectives respec­
tively as: "to enh ance national economic development 
by increasing the value of the Nation's output of goods 
and services and improving national economic effi­
Ciency" and "to enhance the quality of the environment 
by the management, conservation, preservation, crea­
tion, restoration, or improvement of the quality of cer-

14 

argued, would be far more efficient were the Bay 
managed on aquacultural principles, i.e., as privately 
held aquacultural plots, rather than as a "commons:' 

Developments in biotechnology are likely quickly to 
force the question of whether we wish to regard the 
Bay, e.g. , as a natural resource to be treasured and pro­
tected for its biological communities or as a collection 
of raw materials to be managed to maximize the goods 
and services it may then produce. It seems that the 
development of marine biotechnology should be sen­
sitive both to historical or aesthetic and to economic 
concerns. We owe more to the history and beauty of 
nature-we value the grandeur of evolution too 
much-to regard nature simply as a material basis for 
economic exploitation, however far-reaching our bio­
technological potential for exploitation may become. 

-Mark Sagoff 

The Mary Douglas quote is from "Environments at Risk," in Im­
plicit Meal1ings (New York: Routledge, Kegan , Paul, 1975); the 
Edward Yoxen quote is from The Gene Busil/ess: Wllo Should Con­
trol Biotechnology? (New York: Harper & Row, 1983). 
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