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Introduction: modernity or post-modernity?

A controversial question among contemporary scholars is whether
advanced industrial societies are still in modernity, or whether they are
on the threshold of, or even have entered, a new post-modern order
(sce, for example, Bell, 1973; Lyotard, 1986: 14; Lash and Urry, 1987).
In The Consequences of Modernity Anthony Giddens writes: ‘Beyond
modernity, we can perceive a new and different order, which is “post-
modern”, but this is quite distinct from what is at the moment called
by many “post-modernity”’ (Giddens, 1990: 3). However, he does rec-
ognize that there is something perceptibly different about the present,
which he characterizes as ‘late modernity’ (or ‘high modernity’), an era
in which the consequences of modernity are more radicalized and
slobalized than before (Giddens, 1990: 3, 51).

For Giddens, the essence of modernity is its dynamism — a dynamism
of such pace and scope as to be discontinuous with traditional social
orders. One of the images Giddens uses to describe the dynamic experi-
ence of living in modernity is that of riding a juggernaut - ‘a runaway
engine of enormous power which, collectively as human beings, we
can drive to some extent but which also threatens to rush out of our
control and which could rend itself asunder’ (Giddens, 1990: 139).

The rapid global change which is characteristic of modernity derives
{rom the dynamism which is inherent in four key modern institutions,
which are (a) capitalism, (b) industrialism, (c) surveillance and
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(d) military power. The conception of the first three is substantially
informed by the works of, respectively, Marx, Durkheim and Weber.
Military power, the fourth characteristic institution of modernity, is an
institution which, as Giddens observes, was comparatively neglected
by these founding fathers of sociology. In addition to the dynamism
deriving from the institutional dimensions of modernity and their
inter-relations, Giddens characterizes three other dynamic sources, or
‘facilitating conditions’, which are ‘time-space distanciation’, ‘disem-
bedding mechanisms’ and ‘reflexivity’ (Giddens, 1990: 63).

In this study we attempt to give content to some of the schematic
metaphors and abstractions Giddens has written about in The
Consequences of Modernity, by applying his typological characterization
of late modernity to genetic engineering. In so doing we hope not only
to test Giddens’ theory of modernity, but also to elucidate a hermeneu-
tics of the social relations of modern genetic engineering. We describe
the contribution of genetic engineering to the dynamism which
defines modernity, both as a major component of modern institutions
and as an embodiment of each of the types of facilitating conditions
which Giddens characterizes. Finally, we conclude that the process of
continuous reflexivity between the proponents and opponents of
modern genetic engineering is radicalizing environmental and medical
bioethics. Our thesis is that this interactive socio-technical process is
playing a leading role in transforming late modernity along the con-
tours of a realizable post-modern order.

Trust and disembedding mechanisms

Symbolic tokens: nucleic acid sequence data

‘Disembedding mechanisms are abstract systems which prise social
relations free from the hold of specific locales, recombining them
across wide time-space distances’ (Giddens, 1991: 2). Giddens distin-
guishes two types of disembedding mechanisms - the creation of ‘sym-
bolic tokens’ and the establishment of ‘expert systems’. In this section
we describe the creation of a symbolic token, namely, the transforma-
tion of nucleic acid molecules into dimensionless, timeless informa-
tion, and the establishment of the ‘bio-industrial complex’ as an expert
system.

Symbolic tokens are media of interchange which can be ‘passed
around’ without regard to the specific characteristics of individuals or
groups which handle them at any particular juncture, an example of
which is money (Giddens, 1990: 22).
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Since the elucidation of the Watson and Crick double-helix structure
of DNA and the deciphering of the genetic code, the gene has been
atomized and deconstructed. No longer the fundamental unit of hered-
ity, it is now common for genes to be characterized and denoted in
terms of the sequence of their nucleic acid bases. Thus rendered as pure
information, the three-dimensional molecules of DNA and RNA are
reduced to two-dimensional linear symbols, and transformed into
‘symbolic tokens’, a semiotics which constitutes the international
lingua franca of molecular biology. Genetics as ‘bioinformatics’ is the
information technology par excellence.

Nucleic acid sequence data constitute an international information
system about our past, present and future, both as individuals and as a
species. [llnesses, handicaps, behaviours and other qualities which, in
modernity, are associated with genes are characterized as resulting
from the presence or absence of genetic information (or misinforma-
tion). The various genome sequencing projects are founded upon faith
that a species can be abstracted and reduced to ‘pure’ information.

Symbolic tokens are inherently ‘globalizing’. A DNA sequence
deposited in a computerized databank has the same meaning wherever
and whenever it is read using the genetic code. The semiotics of genet-
ics is a language — a social system in Luhmann'’s sense (Luhmann,
1986, 1989). It is a language system outside space and time, whose
meaning is independent of subjectivity.

I xpert systems: the bio-industrial complex

Giddens defines expert systems as ‘systems of technical accomplish-
ment or professional expertise that organize large areas of the material
and social environments in which we live today’ (Giddens, 1990: 27).
I'he science of genetics is a powerful belief system in modernity which
underpins a new ‘expert system’ which we have called the ‘bio-
industrial complex’ (see Wheale and McNally, 1988a: Part I1). The bio-
industrial complex comprises new techniques, new knowledge, new
systems of classification, new vocabularies, new professions and profes-
sional specializations, and new organizational structures whose systems
ol technical accomplishment and professional expertise are involved
in, as well as conditioned by, the institutional dimensions of moder-
nity. It is a world-wide complex of scientific expertise, technological
capabilities and transnational capital accumulation operating in
International markets. It interfaces with all industrial sectors including
chemicals, food, agriculture, energy, resource-recovery, environmental
control, healthcare and pharmaceuticals, and these in turn interface
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with the military and with numerous bureaucratic agencies. This new
‘technological system’ (see Clark et al., 1984) is having profound
effects upon our social and physical environment.

Given that no one can become an expert in more than a few small
sectors of the immensely complicated knowledge systems which now
exist (Giddens, 1990: 144), in a similar way to other expert systems, the
products and services of the bio-industrial complex are commissioned
by consumers who lack full information and who therefore must place
trust in the expertise of the system. It is only because the bio-industrial
complex is trusted to meet expectations that it is able to disembed
social relations. Trust in the bio-industrial complex is an expression of
faith in genetics as a science and technology. Thus the maintenance of
the bio-industrial complex as a disembedding mechanism is dependent
upon continued faith in the abstract principles of genetics.

Time-space distanciation and the four modern institutions

Time-space distanciation through recombinant DNA technology

Giddens defines ‘time-space distanciation’ as ‘the separation of time
from space and their recombination in forms which permit the precise
time-space “zoning” of social life’ (Giddens, 1990: 16-17). Critics of
Giddens’ use of ‘space-time’ metaphors argue that these concepts are
merely notional abstractions without substance and therefore do not
constitute a testable theory (Gregory, 1989; Saunders, 1989; McLennan,
1990; Urry, 1991). In this section we use recombinant DNA technology
as a case study in an attempt to give content to these metaphors.

Recombinant DNA technology is a new set of microgenetic engineer-
ing techniques which manipulate heredity at the molecular level rather
than at the level of whole animals and plants (see Wheale and
McNally, 1988a: ch. 2). It derives its name from the fact that it recom-
bines genetic material, thereby altering the time-space relationships of
nucleic acids, mobile genetic elements, genetically engineered organ-
isms, genomic ecosystems and ecosystems in general. Spatial disloca-
tion is brought about by the manipulation of nucleic acids outside of
living cells and their reinsertion into foreign cells. Genetically recombi-
nant organisms are also temporally dislocated from their own genesis
through somatic cell manipulation, and from their own heredity
through germ-line manipulation.

Below we describe how the alternation of time-space relations in bio-
logical systems through recombinant DNA technology is involved in, as
well as conditioned by, the four institutional dimensions of modernity.
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() Capitalism

Glddens defines ‘capitalism’ as a system of commodity production,
centred upon relations between private ownership of capital and prop-
crtyless wage labour (Giddens, 1990: SS). Proponents of recombinant
DNA technology claim this new technology has the potential to satisfy
world markets at competitive prices. They argue that major savings will
accrue to consumers through improved efficiency and reduced prices,
and from entirely new products and services. Optimistic market predic-
tions for the products and services of the genetic engineering industry
have engendered a cluster of enabling technological innovations for
penetic engineering research (see Wheale and McNally, 1986). The
patentability of recombinant products and processes has proved to be
a8 powerful an economic incentive to substantial corporate investment
In molecular biology as the claimed technical merit of the technology
(s¢¢ Wheale and McNally, 1990a: Part I).

(h) Industrialism

‘Industrialism’ is the use of economic resources and mechanization to
produce goods (Giddens, 1990: 56). It is the transformation of nature,
and the development of the ‘created environment'.

(ienetic engineering aims to transform nature by exploiting nature.
I'he potential claimed for this new technology is that it can take
senetic resources, tailor them and then use them to design and con-
struct molecules, microbes, cells and organisms to meet human
demands and needs. A new industry - the genetic engineering industry
is developing for the manufacture and sale of genetically manipu-
lated organisms, cells, enzymes, vectors and genes which produce
poods and perform services in scientific research, health care, the
chemicals industry, the food industry, agriculture, energy, environ-
mental control, resource recovery and for military purposes (see
Wheale and McNally, 1986, 1988a).

(¢) Surveillance

Surveillance is fundamental to all the types of organization associated
with the rise of modernity as it is the unavoidable consequence of the
attempt to attain rationalized control of information through the use
of technology and the bureaucratic organization of human activities
(see Giddens, 1990: 12, 59).

The knowledge constructed from research on the human genome
{s biometric. It comprises new measurements of population norms
and deviations, information which constitutes a new system of







