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Abstract

Recent controversy over the introduction of genetically modified crops and their subsequent incorporation into foods has led to
major popular debate and discussion. Despite this, there has been relatively little academic discussion of the background to these
developments. In this paper it is argued that such developments need to be seen in the context of restructuring activity within the new
‘biosciences industry’ and closely linked to the globalization of such corporate activity and the drive for the liberalization of trade.
By contrast, the reaction to genetically modified foods and seeds has typically been national or local in scope, and limited in its

effectiveness. © 2000 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Recent years have seen the rise of two key debates
— that around the existence and consequences of the
globalization of the world economy and that around the
need for greater attention to environmental issues at
a variety of spatial scales from the local to the global.
However, these have rarely been examined in conjunc-
tion despite the important connections between the two
(although see Redclift and Benton, 1994; Sklair, 1999a;
Yearley, 1996). In this paper I examine the interrelation-
ship between these two phenomena by reference to the
recent development of the biosciences industry and some
reactions to it. In particular, I take a preliminary look at
the one of the most visible signs of such developments in
recent years — the production of genetically modified
(GM) foods and seeds. In so doing, the intention is to
examine the globalization processes at work and also to
highlight some of the resistance to such globalization
processes at national and local levels which frequently
focuses upon the environmental consequences of GM
products. The structure of the paper is as follows. In the
next section academic debates around globalization are
explored and the role of free trade agreements examined,
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especially in relation to the lack of environmental provis-
ions within these. Following this, the development of the
biosciences industry and the key area of genetically
modified seeds and crops are outlined. An important
issue here is the way in which the development of GM
products is dependent upon gaining global market share
and competitive advantage through patenting. The next
section examines resistance to the introduction of GM
crops and seeds. In a final section I attempt to link the
discussion back to the academic debates around globaliz-
ation. This illustrates that although the biosciences in-
dustry neatly illustrates points about the development of
global markets, encouraged by trade agreements and
‘globalizing politicians, bureaucrats and transnational
business’, it also indicates the complexity of globaliz-
ation through its creation of new forms of resistance and
protest.

2. Globalization, free trade and the environment

At its most basic, the concept of globalization reflects
a perception that developments in one part of the world
can have important consequences for the life chances of
individuals and areas in other parts of the globe (Held
et al., 1999). One of the key arguments within accounts of
globalization is over the role and powers of the state.
It is argued that there has been a decline in national
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domestic companies;

e Non-discrimination — foreign investors must be subject to the same treatment as

e No entry conditions — national and local governments cannot restrict foreign
investment in either sectors (except defence) or forms (e.g. privatized companies);

e No conditions — national and local governments cannot impose 'performance
requirements’, so as to ensure local employment, control currency speculation or
require a minimum period for investment. Such conditions are prohibited even if
they apply to both domestic and foreign companies.

Fig. 1. Key principles of the Multilateral Agreement on Investment.

sovereignty such that global economic processes are be-
coming more powerful than nation states, national econ-
omies subsumed into a global economy, and distinct
national management regimes of labour rights, social
policy, fiscal and monetary policy are subordinate to
international financial markets and transnational com-
panies. For advocates of globalization, traditional nation
states have lost their capacity to shape politics and econ-
omics and are subject to the logic of a global market and
global competition (Ohmae, 1995). Conversely, two of
the critics of the ‘rhetoric of globalization’ have been at
pains to point out that even if the world economy is
becoming, in their terms, more internationalized, the
nation state retains certain key governance functions
(Hirst and Thompson, 1995, 1996). In such sceptical
accounts “rather than being out of control, the forces of
internationalization themselves depend on the regulatory
power of national governments to ensure continuing
economic liberalization” (Held et al., 1999, p. 5). From
a different perspective, Jessop (1994) argues that the na-
tion state has been ‘hollowed out’, with powers passing
upward to supranational bodies, downward to local and
regional scales and horizontally to new networks cross-
cutting national boundaries. In this account as with
others (see, for example, Giddens, 1990) the powers of the
nation state have not vanished, but have been recon-
stituted and restructured as states seek to develop coher-
ent strategies to deal with a globalizing world. Moreover,
the work of Sklair (1998, 1999b) suggests that we should
not see states and their constituent actors as monolithic.
Sklair’s work starts from the recognition of the reach and
global power of transnational corporations. In addition,
he proposes that there is a ‘transnational capitalist class’
composed of globalizing politicians, globalizing bureau-
crats, consumerist elites and transnational (TNC) execu-
tives. This group identifies with, and are key advocates of,
economic globalization. However, there will be tension
and struggle both within and across nation states be-
tween this group and those bureaucrats, politicians and
others who are opposed to globalization (Mander and
Goldsmith, 1996).

A key site for such struggles and tension has been the
drive towards free trade as an integral part of globaliz-
ation. For example, proponents of NAFTA within the
US Congress based their argument upon the need for the

US to embrace the irreversible logic of globalization.
While employment would be lost through trade-driven
restructuring, this was seen as an inevitable process, with
or without NAFTA. The solution was to go for economic
liberalization and the creation of a larger free trade
market, which would boost trade, sales and, ultimately,
employment (Churchill and Worthington, 1995). The
formation of the World Trade Organization (WTO) in
1995 was driven by a desire to reduce non-tariff barriers
to trade and differences in trading conditions between
countries, whereby greater trade liberalization is as-
sumed to lead to greater wealth creation. More recently,
(failed) attempts to introduce a Multilateral Agreement
on Investment (MAI), would have further liberalized
global trade and investment practices (see Fig. 1).

A particular area of contention has been over the
environmental impacts of globalization and associated
trade liberalization. From a conventional economic
growth perspective, trade allows growth and the transfer
of technology, which subsequently allow environmental
problems to be addressed. The process of international
trade can thus have negative (and positive) impacts on
the environment and related issues (see Fig. 2).

However, environmental issues are rarely at the fore-
front of such trade agreements. For example, while
NAFTA, which went into effect in 1994, was the first
trade pact to incorporate environmental provisions, this
element of the pact was subject to severe opposition
within the United States. Essentially, NAFTA is
predicated on the belief that GNP growth equates to
improved human existence, that such growth based on
free trade will eventually ‘trickle down’ to all members of
society and that growth has no limits (Churchill and
Worthington, 1995). In common with other trade pol-
icies, NAFTA promotes economic growth first, while
environmental concerns, if they enter into the equation at
all, can be dealt with by the fruits of economic growth. As
many authors have pointed out, this creates the anomaly
that the clean up of pollution is actually recorded as
beneficial for economies as it contributes to a growth in
GDP (see for example, Lang and Hines, 1993).

Similarly, the WTO has a mandate to eliminate bar-
riers to the free movement of goods and services. Korten
(1996) has argued that it thus effectively operates as
a representative of the needs of transnationals against the
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Trade creates a dependency on the ecosystems of foreign countries as goods
consumed in one place are either manufactured in another or where resources are
derived from another.

The consumption of goods imported from a country will also have an
environmental impact in the country in which they are consumed (e.g. through the
use of energy or the creation of a waste).

Trade itself has a direct impact on the environment, mainly through impacts
associated with transportation.

Trade can transfer technology and employment from one location to another
having a social and environmental impact on host and home country.

Trade and economic globalization has greatly expanded the opportunities for the
rich to pass on their environmental burdens to the poor by exporting both waste
and polluting factories.

Trade has a secondary impact on issues of equity as it results in impacts (positive
or negative) on poverty, health, employment, human rights, democracy, labour
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laws and self-determination.

Source: Adapted from Welford (1997).

Fig. 2. Impacts of international trade on the environment. Source: Adapted from Welford (1997).

intrusions of democratic governments, or as ‘globalizing
bureaucrats’ in Skair’s (1999b) terms. The WTO has the
ability to insist that local and national standards do not
exceed WTO-accepted international standards and
allows for challenges if higher regulatory standards are
imposed. In effect this means that if a country wishes to
introduce higher environmental standards on an im-
ported product than have been internationally agreed, it
is not able to do so and must conform to WTO stan-
dards. Measures that restrict export of a country’s own
resources for conservation purposes, measures that re-
quire local processing of resources or give preference to
local investors over foreign investors are also liable to be
ruled as unfair trade practices. The interests of interna-
tional trade thus take precedence over local or national
laws (Korten, 1996). If sub-national governments in sig-
natory countries take such measures then they are also
bound to comply with WTO rules, even though they are
not direct signatories themselves. Countries that fail to
comply face financial penalties and/or trade sanctions.

Initial fears that the WTO would lead to such deci-
sions were confirmed by a decision in 1998 by the WTO
court of appeal in Geneva. This ruled that a US embargo
of shrimps from India, Pakistan, Malaysia and Thailand,
on the grounds that fishermen in these countries were
killing large numbers of turtles though their failure to use
excluder devices, was illegal. This was despite the fact
that the US government argued that it was obliged to
protect the turtles under the Bonn Convention on Migra-
ting Species, the Biodiversity Convention and the
Convention on the International Trade in Endangered
Species (CITES). The WTO court ruled that these treat-
ies and obligations to protect endangered species were
overruled by the imperatives of free trade (Guardian, 14
October 1998).

The major beneficiaries of such free market economic
models promoted by multilateral financial institutions

and free trade associations have been transnational
corporations. Such transnationals control more than 70
per cent of total international trade and have benefited
markedly from the increase in the liberalization of global
trade and capital flows from the 1980s onwards (Welford,
1997). NAFTA and the WTO aim to reduce those
barriers which impede corporate access to a country’s
workers and natural resources. Activists have argued
that these provide “corporations with a closed door
setting in which to argue the details of further de-regula-
tion in front of un-elected judges in an unaccountable,
non-democratic process to which the citizens of the
world have no access” (Long Island Progressive Coali-
tion, 1997, p. 28). Similarly, in the abortive MAI, while
transnational companies would have gained, there were
fears that nations, regions and local authorities would
have lost powers over local economic development and
risk being sued under the MAI (World Development
Movement (WDM), 1997). In environmental terms,
transnationals would have been able to use the MAI to
sue governments over any law or policy that impacted
upon them more heavily than a nationally owned com-
pany. While there were proposals to include an envi-
ronmental clause in the MAI, it was argued that the
possibility of being sued would dissuade governments
and local authorities from introducing regulations to
protect the environment and local communities (WDM,
1997).

This growth of corporate power, it is argued, markedly
decreases the accountability of private enterprise to
workers, managers and local communities. Instead, local-
ities have to engage with the process of globalization on
terms not of their own making. The extent to which such
local and national economies can resist the adverse im-
pacts of globalization has been open to much debate
(Pacione, 1997). It has been proposed that the power of
globalization to transcend time and space could enable
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market

pharmaceutical market

in 1995.

e The top 10 agrochemical companies control 81% of the global agrochemical

e Ten life science companies control 37% of the global seed market
e The world's 10 major pharmaceutical companies control 47% of the global

e Ten global firms control 43% of the veterinary pharmaceutical trade
e Sales of the top ten transnational food and drink companies exceeded US$211bn

Source: Rifkin (1998).

Fig. 3. Importance of the Biosciences Sector.

the development of a counter-hegemonic politics by fa-
cilitating decentralization and democratization (Agnew
and Corbridge, 1995). Similarly Hall and Hubbard (1997)
argue that cities are not the helpless pawns of interna-
tional capital, but have the capacity to direct, if not
control, their own destinies by exploiting their compara-
tive advantages. The evidence for this is, as yet, slight,
although it could be argued that recent resistance to
trade agreements such as the MAI and the WTO may
indicate the possibilities for change, albeit that these have
rarely been place-based to date. More obvious is the
unequal relationship between the local and the global,
such that we have powerful forces of global disorder on
the one hand and “largely reactive, and typically shallow,
local responses” on the other hand (Peck and Tickell,
1994, p. 298). While some limited, local successes may be
won, “the general effect of globalization is to reduce the
power of local-regional states to promote progressive
economic and social change” (Pacione, 1997, p. 1180).

To return to the issue of the role of nation states in
relation to globalization, there appears to be little sign of
such governance solutions to the ‘new world economic
(dis)order’ and this dislocation is particularly acute with
regard to trade and the environment. In total, then, the
shift towards a more global economy and associated
trade liberalization look set to impose severe limits on
what can be achieved in environmental terms at both
national and sub-national levels. Proponents of globaliz-
ation and free trade assume that the free market can play
the role of providing adequate environmental gover-
nance. More realistically, though, it will take a major
effort of policy to ensure such effective public gover-
nance. In the absence of this, it is unlikely that global
market forces and transnational corporations can ensure
integration. While the globalization of the world econ-
omy may be an over-statement, in the sense of totally free
markets subject to little or no regulation, the governance
structures that do exist for global and supranational
trade are either explicitly constructed to exclude environ-
mental considerations or, at best, are likely to rule that
free trade overrides any environmental concerns of local,
regional and national governments. I now turn to an
examination of these issues in the context of the bioscien-
ces industry.

3. Globalization and restructuring in the biosciences
industry

Despite much hype, it has been argued that we are
entering into a new ‘biotech century’, where information
and life sciences are coming together, with computing
power being used to decipher, manage and organize the
huge amount of genetic information that is the raw
resource of the new global economy (Rifkin, 1998). In the
process, this new biotech century is being shaped by the
growing power of biotech or biosciences transnational
companies, seeking to operate on a global basis in search
of a return on the huge investments involved in research
and development (McCain, 1995; see Fig. 3). Biotechnol-
ogy or biosciences are seen as a key technology for future
growth and competitiveness by policy makers." This
complex of scientific expertise, technological capability
and transnational capital accumulation has been seen as
constituting a ‘bio-industrial complex’ or biotechnologi-
cal innovation as a new regime of accumulation in regu-
lationist terminology (McNally and Wheale, 1996). As
part of their strategies to capitalize on such develop-
ments, the major transnational companies have sought
to become more global, while smaller players have attem-
pted to extend their global reach.

From the late 1970s onwards transnational corpora-
tions and venture capital firms began to invest in small
genetic engineering firms and engage in joint ventures
(Wright, 1996). More recently, there has been a major
process of restructuring by chemicals and agrochemical
companies, amongst others, to take advantage of what is
seen as a potentially huge market in genetically modified
organisms. The most evident sign of such a shift in
corporate strategies can be found in relation to the gen-
etic modification of seeds and foodstuffs. These geneti-
cally engineered plants will be more resistant to disease,
insects, drought, pollution and herbicides. Leading com-

! There are important differences between biotechnology and the
more recent bioscience developments based on genetic engineering.
Basically, biotechnology is the harnessing of organisms, living and dead
cells and cell components at the level of the complete cell or whole
organism, while genetic engineering involves manipulation of genetic
components (Mannion, 1992).
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panies such as Monsanto (US), Novartis (Swiss) and
Zeneca (UK) have all been engaged in mergers, acquisi-
tions and joint ventures. Acquisitions have been focused
on taking over small biotechnology specialists in order to
gain control of advanced research (Lappé and Bailey,
1999). Mergers and joint ventures have involved pooling
marketing resources in an attempt to cut company cost
bases. In several cases the former conglomerate com-
panies have been broken up into more focused firms,
with substantial financial success. Other companies such
as DuPont have been more circumspect about the
restructuring process despite existing interests in biotech-
nology and despite relatively poor stockmarket perfor-
mances compared to these competitors. Even so, DuPont
invested US$1.7 billion for a 20% stake in the US com-
pany Pioneer Hi-Bred International reflecting a wide-
spread belief that biosciences may be the future for these
major corporations. In all cases there has been an over-
whelming move towards becoming, or focusing on
becoming, bioscience companies. While the promise of
returns from the new technology has been an important
driver of change, the slow-down in the market for more
traditional agrochemicals has also been a factor.
Several of the major players in the sector have been
through substantial changes in recent years. Monsanto
has moved from being a chemicals company to becoming
a biosciences company and the world’s fourth largest
seed company (Lenzner and Upbin, 1997). The company
has invested around US$6 billion in seed operations in
Africa, Asia, Central and Latin America and Europe. In
the initial stages of launching GM products onto the
world market, Monsanto saw its share price soar and
market capitalization grew to more than US$26 billion.
Large investments in in-house research have been accom-
panied by the purchase of other biotech companies and
research patents. Acquisitions have included a majority
interest in Calgene, with leading-edge technology in oil-
seeds (canola) and tomatoes, the W.R. Grace property
Agracetus, which owns a patent on cottonseed engineer-
ing, and the acquisition of the UK firm Plant Breeding
International in Cambridge for £320 million (Morse,
1996). In 1997 Monsanto acquired Brazil’s Sementes
Agroceres, giving the company an estimated 30% market
share in the Brazilian maize seed business. In 1998 Mon-
santo purchased Cargill Inc.’s seed operations in Central
and Latin America, Europe, Asia and Africa for £843
million with the specific aim of providing the company
with “quicker access to these global markets”.? Recent
rumours have included merger talks with DuPont, the
major US chemical manufacturer (Guardian, 4 March
1999). These cross-ownerships, partnership agreements
and joint ventures mean a substantial investment in bio-

2 Quote from Monsanto president Hendrik Verfaillie in the Guardian,
30 June 1998.

sciences, which in turn require a return on investment
and a market for the products. The latter thus helps to
explain Monsanto’s marketing campaign to try and gain
public and legislative acceptance of new crops and meet
concerns over consumer and environmental resistance.
Monsanto’s repositioning as a biosciences company has
made its future highly dependent on gaining acceptance
of its products (Lenzner and Upbin, 1997). The company
targeted growers as the primary consumers for its first
generation of engineered products — insect-resistant po-
tatoes and cotton and herbicide resistant soyabeans and
oilseed rape (canola). Such bulk commodities also have the
advantage of blending with non-engineered counterparts
for export and processing, thus reinforcing corporate ar-
guments that separation is impossible or too costly.
Substantial restructuring activity has also been a fea-
ture of the industry in Europe. In 1996 Agrevo (a joint
venture between Hoechst and the German drugs com-
pany Schering with 60% and 40% respectively) acquired
a 75% stake, costing US$550 million, in Plant Genetic
Systems, a small Benelux biotechnology company with
sales of just US$5 million (Munchau, 1996). This formed
part of Agrevo’s bid to become one of the world’s leading
plant bioscience companies. Hoescht and Rhone-Poul-
enc merged to form the life sciences company Aventis to
compete with the other major corporations in the sector.
Such acquisitions are part of a broader shift from tech-
nologies that protect crops to those that improve resist-
ance, yield and quality. Improving the yield potential of
seed was traditionally the province of plant breeding and
agrochemical companies, but has now become a field for
bioscience companies. The size of the potential market is
shown by the fact that Agrevo expects the market for
plant bioscience products to grow from US$400 million
in 1996 to US$6 billion by 2005. Investments in other
companies and technologies are intended to make Ag-
revo a major player to compete with Monsanto and
Novartis (the merged Ciba-Geigy and Sandoz combine).
Zeneca has linked its seeds division with the Dutch firm
Suiker Unie to create Advanta and has bought Mogen,
a Dutch plant biotechnology firm (Blackledge, 1998).
Such developments have not been confined to the
major players in developed countries. The cigarette
manufacturer Empresas La Moderna based in Monterey,
Mexico has bought Asgrow Seed, the world’s fifth largest
seed production company, from the US pharmaceuticals
company Upjohn, and then subsequently merged this
with the Petoseed division of George J. Ball Co. of
California to form Seminis, the world’s biggest vegetable
seed producer (Crawford, 1997). Subsequent acquisitions
have included DNA Plant Technology in California,
a genetics engineering specialist, Royal Van Namen,
a Dutch fresh fruit and vegetable producer, together with
two leading Mexican agricultural companies, Bionova
and Agricola Batiz. The result has been the creation of
a vertically integrated agricultural company spanning
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the range from genetic engineering of new plant varieties
through production and manufacturing of seeds to fresh
produce. Seminis now controls 38% of the US seed
market and 24% of the European market (Crawford,
1997). Expansion plans are for Latin America, where
sales account for less than 3% of that continent’s total.

While the technological basis for merger and forma-
tion of biosciences companies may be compelling, the
business logic may be less sustainable. Some commenta-
tors have argued that this bout of merger activity is
merely a fashionable stage in development and that the
reported synergies are over-emphasized (Pilling, 1998). In
addition there is an argument that the two constituent
parts, pharmaceuticals and the agricultural sector, are
entirely different markets which need different ap-
proaches. Moreover, the costs of acquiring other com-
panies have been substantial. For example, Monsanto’s
need for capital to finance its own expansion and invest-
ment in agricultural and health research led to a pro-
posed (and subsequently abandoned) merger with cash-
rich American Home Products and business analysts
have argued that Monsanto in particular has paid too
high a price for several of its acquisitions. In consequence
there is a need to sell and gain global market share in
existing and new GM products. Part of the solution has
been to purchase the distribution channels, particularly
seed companies, in an attempt to construct integrated
companies and global market advantage.

4. Developing genetically modified seeds and crops

A key first area where biosciences companies have
sought to gain global market advantage is in the produc-
tion and sale of GM seeds and crops.®> There has been
a substantial growth in genetically engineered crops with
around 30 m acres planted worldwide in 1998 (Maitland,
1998). The global market for genetically engineered seeds
is predicted to grow from US$450 million in 1995 to
US$6.6 billion in 2005 (Blackledge, 1998). The aim is to
produce crops with durable resistance to major insect
pests and, ultimately, to fungal and viral pests using
naturally occurring plant resistance genes (Leaver, 1999).
Many of the first efforts by bioscience companies have
been to genetically engineer resistance — in plants resis-
tant to their own herbicides to allow farmers to kill weeds
without destroying the crop. For example, Monsanto’s
herbicide-resistant patented seeds are resistant to its
best-selling chemical herbicide, ‘Round-up’. Such herbi-

3 Given restrictions on space, this paper only covers GM seeds and
crops. However, there has also been substantial development in, and
patenting of, animal and human genes with attempts to gain monopoly
rights. These include attempts to gain monopoly control of gene ther-
apy treatment, as well as over the genes of indigenous peoples as
a byproduct of the Human Genome Diversity Project.

cide-resistant crops are portrayed as better for the envi-
ronment on the grounds that they allow use of reduced
amounts of herbicides in a more targeted manner
(Levidow et al., 1997). In addition, GM technology can
lead to transgenic plants synthesizing pharmaceutical
proteins, enzymes for animal feed and industrial bulk
enzymes. Through such processes GM is likely to result
in the production of industrial oils, fatty acids and biode-
gradable plastics. In health fields, there are plans to use
genetic manipulation for ‘bio-pharming’ — developing
inexpensive vaccines and antibodies. The development of
transgenic plants has been hailed as the advent of a new
‘green revolution’ in agriculture and more environ-
mentally friendly industrial production in the form of
less-toxic waste and bioremediation of wastes (Leaver,
1999). In the US, nearly one acre in seven of the soyabean
harvest is grown from genetically modified seed, up from
one in 50 in 1996. In China, more than 4m acres of
genetically modified tobacco and tomatoes are thought
to be planted. Commercial crops are also grown in Ar-
gentina, Canada, Australia and Mexico. Europe has been
an exception to this pattern and has resisted anything
other than pilot trials.

Such developments pass considerable powers to the
bioscience companies involved. Given that a small num-
ber of transnational corporations produce almost all the
seeds used commercially, the development of GM seeds
may leave farmers with little choice. A key development
here has been the use of patent law to protect research
investment and to establish the basis for global profits
(Lehman and Krebs, 1996). In 1992 Agracetus was
granted a patent by the US Patent and Trademark Office
on all genetically engineered cotton.* Despite the patent
application being based on just one method of transfer-
ring genes into cotton cells, the patent:

“gives Agracetis rights over all transgenic cotton, irrespective of
how the genes are inserted. For the life of the patent, 17 years from
when it was granted, all those doing applied research on cotton
should hold a licence from Agracetus. Some 250 million people
worldwide depend on cotton production for all or part of their
income” (McNally and Wheale, 1996 , p. 224).

In 1994, Agracetus was awarded a soyabean patent by
the European Patent Office covering all genetically en-
gineered soyabean plants and seeds until the year 2011.
In 1998 the US Department of Agriculture and Delta and
Pine Land Company patented the ‘Terminator’ tech-
nique for seeds. This consists of introducing a killer
‘transgene’ that prevents the germ of harvested grain
from developing. The plant grows normally, but the grain
is biologically sterile. In May 1998 Monsanto bought the
Delta and Pine Land Company and the Terminator
patent (Berlan and Lewontin, 1999). Critics saw this

“This patent later provisionally revoked in the US in 1994 after
formal opposition.
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Terminator technology as a threat to farmers, biodiver-
sity and food security. The seed sterilizing technology
threatened to eliminate the right of farmers to save seed
from their harvest and jeopardizes the food security of 1.4
billion people in the South, who depend on farm-saved
seed. Delta and Pine Land Company and the USDA
have applied for patents on the Terminator technology in
at least 78 countries. It has been argued that use of the
Terminator technology would give the multinational
seed and agrochemical industry a dangerous and un-
precedented capacity to control the world’s food supply.®
Public outcry over the implications of this forced Mon-
santo to abandon development of the initial Terminator
technology, but research continues into ‘Terminator2’
technologies by several bioscience companies, where gen-
etic traits within seeds are controlled by application of
proprietary chemicals® (Warwick, 2000). These technolo-
gies mean that crops will only grow if sprayed with such
proprietary chemicals.

Shiva (1997) makes the interesting point that such
companies readily switch between two definitions or uses
of ‘nature’ and the ‘natural’ to promote GM products.
For purposes of patenting and intellectual property
rights GM products are defined as non-natural, whereas
environmental and health fears are allayed by referring to
genetic modification as a process occurring naturally and
where company efforts are directed to ‘giving nature
a helping hand’.” Similarly prior developments in seed
breeding by traditional farmers are not ‘real’ breeding,
but a product of nature and thus should be free — “all
prior processes of creation are being denied and devalued
by defining them as nature” (Shiva, 1997, p. 51). More-
over, these developments through traditional farming
practices are seen as the product of collective innovation.
These are rarely given protection by Intellectual Prop-
erty Rights (IPR) which are usually reserved for the
products of individual creative labour. IPRs are recog-
nized only when knowledge and innovation generate
profits and not when they meet social needs (Ho, 1998;
Shiva, 1997).

Perhaps not surprisingly, the development of GM
foods and seeds has given rise to substantial controversy.
In parts of Europe there has been considerable consumer
resistance to GM foods and this is explored in more
detail in the next section of the paper. Conversely, within
industry, those in favour of bioengineering have pointed
to the potential economic benefits to be gained and the
dangers of Europe losing out. For example, EuropaBio,

SRural Advancement Foundation International report on Mon-
santo and Terminator technology (http://www.rafi.ca/).

In part Monsanto’s backtracking on the commercial development
of Terminator technologies was related to public criticism and sub-
sequent falling share prices.

7See Dobson (1995) for a discussion of these issues from an ethical
perspective.

a European biotechnology representative body, esti-
mates that the European market for modified crops
could be Euro105bn in 2005 if allowed to go ahead. They
fear that the market could be reduced to nothing if
legislation opposes the introduction of GM crops and
food products. In addition, there are the claimed lost
opportunity costs of non-adoption — Monsanto, for
example, estimates that its boll weevil resistant cotton
plants save US$33 per acre through higher yields and
lower chemical treatments. This positive view of develop-
ments takes the stance that genetic modifications are
necessary to increase crop yields and reduce insecticide
use at a time of growing world populations. In the UK
the Biotechnology and Biological Sciences Research
Council (BBSRC) has warned that a moratorium on GM
crop planting in the UK could set the UK’s farming
industry back by several years, leading to increased food
imports (Guardian, 17 February 1999).

5. Genetic modification, globalization and resistance

From their inceptions, genetic engineering and modifi-
cation have engendered debate over the respective merits
of the benefits and risks involved (Rifkin, 1998). However,
a broad consensus amongst scientists and policymakers
can be dated back to the international conference on
genetic engineering held in Asilomar, California in 1975.
At the conference the problem was steered into a reduc-
tionist discourse of technical questions of containment
which, although setting high containment levels and
placing the burden of proof on scientists, precluded con-
sideration of social and ethical issues in favour of control
by ‘experts’ (see Wright (1996) for an interesting account
of the regulation of genetic engineering, also Dobson
(1995)). When the commercial potential of GM became
clear from the late 1970s onwards, a combination of
Congressional fears of the loss of US technological ad-
vantage and transnational lobbying ensured that US
regulation was substantially reduced to minimal levels.
Both the US and UK underwent substantial deregula-
tion in the 1980s as governments responded to industry
lobbying. In consequence, there was little initial concern
over the implications of introducing GM foods, parti-
cularly in the USA where the major developments in GM
foods have occurred. Some 50 million acres in the US
were sown with GM crops in 1998, much of it soyabean
and maize. This acreage is expected to double within two
years and grow substantially in subsequent years. The
US does not require GM foods to be labelled and allows
bioscience companies to police themselves. The industry
has persuaded 14 US states to pass laws to prevent “the
spreading of false and damaging information about
food” (Guardian, 18 February 1999). It has been sugges-
ted that Monsanto’s close links with the Clinton adminis-
tration and the Food and Drug Administration (FDA)
have assisted with gaining acceptance for GM foods and
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with lobbying to prevent labelling legislation. Gray
(1999) argues that a “combination of wild-eyed techno-
utopianism and stock market greed...together with incessant
lobbying by the genetic-industrial complex, has effectively
stifled debate on genetic engineering in the United States”.
The contrast with Europe is shown by Hoban (1995) who
states that whereas 70% of Germans would not buy GM
food products, 70% of US and Canadian consumers
would do so.® Outside the USA, resistance has focused
upon three major issues: consumer opposition to GM
foods; environmental concerns over the impacts of GM
crops; and opposition on the grounds of ‘biopiracy’ and
monopoly seed markets.

5.1. Consumer opposition

While there has been relatively little resistance to GM
foods in the US, consumers have opposed the incorpora-
tion of GM crops and products in Europe, despite the
best efforts of companies such as Monsanto to persuade
them otherwise.® To date Monsanto has spent US$1.6
million on advertising in Europe to convince consumers
of the merits of GM foods. In 1997 the European Com-
mission proposed food labelling plans for products con-
taining GM maize or soya to enable consumer choice
(Buckley, 1997). This legislation is part of broader re-
quirements within the EU to label ‘novel foods’ i.e. that
the final consumer should be informed of the presence of
any food properties that render a food or food ingredient
‘no longer equivalent’ to a existing product (Smith, 1997).
Under the plans, products containing maize or soya or
their derivatives, in which the presence of GM DNA or
proteins could be detected, would have to carry labels.
Where presence is uncertain, products would be labelled
‘may contain’ gene-modified materials. These plans were
criticized by Greenpeace on the grounds that modified
DNA cannot be detected in many products, such as
vegetable oil and lecithin, which would therefore escape
labelling. In a leaked internal Monsanto report the wide-
spread public and media opposition to GM crops in the
UK is highlighted.'® In part, UK public scepticism is
related to the BSE crisis and an associated loss of faith in
scientists and regulatory bodies. The report particularly
highlights what it sees as an ‘information vacuum’ in the

8 There is evidence though that the debate over GM foods in Europe
has begun to generate similar debates in the USA and a decline in
acreage planted (Bereano and Kraus, 1999; Guthman, forthcoming).

° Even here, it is perhaps important to note that public concern and
awareness are far from uniform. In many ways concern over GM is
a ‘Northern” European environmental issue (i.e. with a greater aware-
ness in countries such as Austria and Germany) rather than a ‘South-
ern’ one (i.e. Spain, Portugal, Italy, etc.). Concern in the UK is closely
linked to the experience of recent food scandals over BSE, E. coli and
salmonella outbreaks.

10 Extracts from the report by Stanley Greenberg were published in
the Guardian newspaper, 25 November 1998.

UK which is being filled by media reporting which sees
its duty to call for more regulation and government
intervention. For bioscience companies the report argues
that the key task is to persuade the major food retailers
(given that the leading retail chains control a very high
proportion of the UK market for food) and upper socio-
economic and political classes to accept GM foods,
rather than addressing directly public concern. This may
prove to be a major barrier given that major UK food
retailers such as Asda, Marks and Spencer, Iceland, Sain-
sbury, Waitrose and the Co-op have banned GM prod-
ucts from their own-brand food lines'! (Vidal, 1999). In
relation to consumer concerns, there are arguments that
food made with genetically modified crops should be
labelled as such and should not be permitted for sale until
it is. However, in 1997 the EU approved imports of
modified soybeans, a crop used in 60% of processed
foods, much of which comes from the US. The European
food industry has pressed for herbicide-resistant
soyabean produced by Monsanto to be separated from
conventional crops at source, enabling products made
with it to be labelled separately. However, the US indus-
try has refused to do this on cost grounds.

5.2. Environmental concerns

The reluctance to accept genetically modified crops is
also based on environmental concerns. These include:

e the danger of creating ‘superweeds’ resistant to pests
and herbicides;

e The impact on organic farming. Organic farmers are
concerned at biosciences’ adoption of the ‘Bt’ gene,'?
derived from a soil bacterium commonly used as
a natural pesticide, and fear that insects will develop
resistance to it.

e The possibility that antibiotic resistance in the insect-
killing maize developed by companies such as Novar-
tis could spread into livestock and thence into humans.

e The risk that beneficial predators of crop pests could
be harmed inadvertently.

In the UK the Advisory Committee on Releases to the
Environment (ACRE) has warned that GM crops may
have an adverse impact upon native plant and animal
species (Guardian, 19 February 1999). In particular, the
report warned that:

e the persistence, invasiveness and competitiveness of
new species could change the population dynamics of

! Despite these high-profile moves by retailers, GM ingredients
continue to be used in animal feeds in the UK thus leading to continued
indirect consumption (Atkinson and Lynas, 2000).

12 This refers to strains of the bacterium Bacillus thuringiensis which
produce chemicals that kill insect pests and commercially produced
strains that are insect pathogens (Mannion, 1992).
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surrounding areas by overwhelming native plants and
reducing those animal species that depend upon them
for survival;

e wind or insects could transfer inserted genetic material
to native plants, turning them into hybrids with selec-
tive advantages over other native plants which may
then suffer;

e soil decomposition may be affected by changed nitro-
gen and carbon recycling processes;

e there may be a ‘law of unintended effect’ if GM plants
unexpectedly turn out to be unpalatable to herbivores,
a trait that could be transferred to native species.

This represented something of a change of attitude by
ACRE from previous decisions on GM herbicide-resis-
tant crops (see Levidow et al., 1997). In the UK, Mon-
santo have been fined £17,000 and ordered to pay £6,000
costs after they failed to stop the spread of pollen to other
non-GM crops from a test planting of oilseed rape
(canola) (Guardian, 18 February 1999). Such incidents
led to calls for a minimum three-year moratorium on the
commercial growing of GM crops in the UK in order to
investigate the impact on wildlife and the environment.
A broader grouping of religious and environmental
groups, aid agencies, a frozen food chain and MPs and
scientists has also called for a five-year moratorium to
ensure the safety of GM crops and foods. As a response
the Environment Minister, Michael Meacher and the
Food Minister, Jeff Rooker, announced on 21 October
1998 new measures that included a re-assessment of her-
bicide and pesticide use resulting from GM crops. There
was a voluntary moratorium for three years on growing
insect-resistant (Bt) crops. However, this is a fairly min-
imal concession as there were no immediate plans to
grow either of the EU-approved maizes (produced by
Novartis and Monsanto). In addition, there was to be at
least a one-year ban on planting herbicide-resistant
rapeseed (one spring and one autumn variety). Such
delays were necessary anyway because the seed registra-
tion process was not then complete. In response,
Monsanto and Zeneca threatened legal action if their
activities are blocked. Subsequently, field testing was
introduced over a four year period before commercial
planting could occur. However, the UK government has
not acted to prevent the adoption of GM food and seeds
and, indeed, has given support, particularly through
Tony Blair, the Prime Minister (ESRC GEC Pro-
gramme, 1999). Much of the response to date has been
couched in terms of providing ‘consumer choice’ through
labelling schemes for food providers, such as restaurants,
bakers and fast food outlets.' In part this response may

13 Levidow et al. (1997) discuss such differing interpretations and
national regulations on GM which are linked to discourses around
product safety in the UK, sustainable development in Denmark, ethics
in Norway and economic justice in Austria.

reflect the UK’s usual subservience to US interests, but
also reflect the fact that the UK is a European leader in
the biotechnology industry.'*

5.3. Biopiracy and monopoly markets

Outside the developed world, biosciences companies
have run into criticism for their moves to patent GM
technology and for the potential monopoly situation this
creates. Biosciences companies argue that biotechnologi-
cal products and processes must be patentable and have
pressed hard to extend existing patenting laws worldwide
to living organisms, if they have been genetically engin-
eered (McNally and Wheale, 1996). Southern countries
have been under considerable pressure to amend their
patent protection systems into line with those of North-
ern countries as a condition of membership of the WTO.
Conversely, Southern countries have argued that what
transnational companies term inventions that can be
patented, represent the pirating of their local genetic
resources and the accumulated indigenous knowledge of
how to use them. Such debates came to the fore in
negotiations over biosafety held in Cartagena in Colom-
bia in 1999. Although the rationale for the meeting was to
produce a Biosafety Protocol, much of the discussion
centred on a demand from developing nations for an
accord that would give them the right to restrict or deny
imports of genetically modified organisms — from pest-
resistant corn, soyabeans and potatoes to cutting-edge
pharmaceuticals — and make producers of such items
legally liable for any environmental or economic dam-
ages. The major companies involved have countered
these demands by arguing that the higher agricultural
productivity from GM seeds and foods is essential to
avoid loss of biodiversity that would result from convert-
ing forests and marginal lands to agriculture in Southern
countries. The companies argued that the Cartagena
proposals should be limited to Living Modified Organ-
isms (LMOs) that may have an adverse effect on biodi-
versity, but should not cover: non-viable products of
LMOs, such as processed foods and feeds; health care
products and pharmaceuticals; products destined for
contained use, such as for manufacturing and research;
and commodities not intended for deliberate release into
the environment, such as soybeans used for processing.

14The UK biotechnology industry has sales of around £4 billion in
250 firms (a quarter of the European total). The UK government
recently launched its Manufacturing for Biotechnology (MfB) initiative
to support and promote the industry (Department of Trade and Indus-
try Press Notice, P/98/521). Moreover, the British science establishment
together with the USA was a dominant actor in the early development
of, and debates around, GM (see Wright, 1996). Biotechnology was seen
as a key sector for economic success as far back as 1980 in a process of
deregulation initiated by the then Labour government (Advisory Coun-
cil for Applied Research and Development, 1980).
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The major bioscience corporations thus argue that
patent protection is vital if they are to risk financial
resources and R&D to bring new and useful products to
market. However, there are also key impacts that will
arise through increasing oligopoly control of seed mar-
kets and the potential need for increased seed purchases
as a consequence of Terminator-type seed technology.
Bioscience companies have been particularly aggressive
in defending their patent rights. Monsanto has placed
advertisements in the US farming press pointing out the
cost of planting pirated seed and reminding farmers who
have planted Biotech seed (genetically modified and in-
cluding a gene for resistance to Roundup, a Monsanto
herbicide) that they are not entitled to keep any of the
harvested grain for use as seed the following year
— a process known as ‘contractual sterility’. To avoid
lawsuits, it is reported that farmers have had to destroy
crops and allow Monsanto agents to inspect their farms
and accounts (Lappé and Bailey, 1999). Similar restric-
tions have been placed on the use of Monsanto’s geneti-
cally engineered cotton variety ‘Bollgard’. Company
literature states:

“Monsanto is only licensing growers to use seed containing the
patented Bollgard gene for one crop. Saving or selling the seed for
replanting will violate the limited license and infringe upon the
patent rights of Monsanto. This may subject you to prosecution
under federal law” (quoted in Shiva, 1997, p. 37).

While this commodification of seed will have an im-
pact upon farmers everywhere, the impacts are likely to
be particularly acute in Southern countries. New seed
technologies could prevent farmers in the South retaining
seed for planting the following year. In many countries
this is a key part of the agricultural system — in India, for
example, up to 80% of seed is saved. The greater com-
mercialization of the seed market in such countries has
thus been a key focus for bioscience companies “seed thus
represents capital with a simple biological obstacle
— given the appropriate conditions, it reproduces itself
and multiplies” (Shiva, 1999, p. 4). New seed technologies
and the globalization of the seed industry is thus trans-
forming seed from a source of renewable nourishment
into a costly non-renewable commodity to be purchased
each year. Moreover, this seed does not produce by itself,
but needs the input of other purchased commodities
(Shiva, 1997).

In countries such as India, the purchase of seed by
farmers from transnational companies has been encour-
aged on the grounds of providing better seeds and more
reliable crops. However, it has been argued that the
introduction of such seeds has led to an increase in
monocultures, indebtedness and, in some cases, increased
suicide rates (Shiva, 1999). GM seed trials have also
taken place in India, largely without regulation by the
appropriate bodies. These trials have led to widespread
internal opposition in India, with crops burnt, trials

banned and a call for a moratorium on GM seeds. In
June 1998, Monsanto announced that it would develop
a special microcredit programme with the Grameen
Bank of Bangladesh that would have made it financially
feasible for cash-starved farmers to take out loans to buy
Monsanto’s advanced technology products. However,
this programme was subsequently abandoned by the
Grameen Bank due to intense public pressure within
South Asia and around the world.'?

6. Conclusions

What then does the development of the biosciences
industry and GM crops and seeds illustrate in relation to
debates over globalization and the role of the state?
Certainly transnational corporations have been the ma-
jor drivers of change through their increased control over
biological and genetic resources. In the process, plants
and animals are transformed into commodities giving
rise to a process which favours the industrialized use of
species (McNally and Wheale, 1996). In seeking legitima-
tion for their activities, some of these companies have
drawn upon global discourses. For example, arguments
by these companies in favour of GM seeds and foods are
often predicated on the basis of securing and expanding
the global food supply, solving world hunger problems
and avoiding social unrest in Southern countries (Lappé
and Bailey, 1999). Critics have countered that such argu-
ments avoid issues such as the genetic uniformity and
monocultures which gave rise to the need for GM devel-
opments in the first place (often promoted by the same
companies in the past) and the potential of alternative
farming systems to increase yields in Southern countries
(Levidow, 1996; Pretty, 1999).

Moreover, given the huge investments in GM tech-
nologies and the large risks involved in bioscience corpo-
rate strategies, the future development of bioscience
companies is closely linked to the development of global
market potential through free trade agreements and the
imposition of values which override local and national
restrictions. The imposition of monopolies and GM
products, particularly seeds, is thus being assisted
through free trade agreements and the process of global-
ization. The inclusion of Trade-related Intellectual Prop-
erty Rights (TRIPS) in the Uruguay round of GATT in
1993 formed the first step towards protecting and promo-
ting GM products. The Cartagena biosafety negotiations
involved proposals to ensure that trade in GM foodstuffs
would be subject to labelling and to regulation through
global agreement. These proposals were initially sab-
otaged by US interests which opposed the inclusion of
commodities such as soyabeans and corn in any

15RAFI News Release - 9 March 1999 (http://www.rafi.ca/).
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agreement and effectively overturned the proposals on
global regulation. In a vote on February 24, the US and
five of its allies, the so-called ‘Miami Group’ (Canada,
Australia, Argentina, Uruguay, and Chile) managed to
prevent the passage of the internationally binding
treaty.'® A subsequent agreement, the ‘Cartagena Proto-
col’ did allow nation states to adopt their own regula-
tions on GM products, but such decisions may still be
subject to legal challenge at the WTO. In the light of
these international free trade agreements, the potential
role of the nation state in regulating GM crops is seen by
some politicians as minimal, despite widespread public
and media concern. For example, the UK foods minister
Jeff Rooker has argued that calls for a UK ban on GM
foods is impossible as it would require European-wide
action and risk a trade war with the US (Financial Times,
11 August 1998). The development of GM foods and
seeds in the first instance, and the future development of
the biosciences industry, is therefore closely linked with
the processes of globalization as they are made manifest
through international trade agreements. The history of
genetic engineering, and particularly that of the first wave
of GM foods and seeds, therefore directly challenges the
views of those who argue that globalization can create
the space for counter-hegemonic projects — at best res-
istance to date has been pieccemeal and variable in its
success.

The example of the biosciences sector illustrates the
complexity involved in processes of globalization and the
interaction between spatial scales of action. The example
of GM foods and seeds provides evidence of contested
notions of ‘progress’, ‘nature’ and ‘safety’. Much of the
power lies with large transnational bioscience companies,
enacted through trade agreements, while the evidence is
that local and national resistance have only limited im-
pact. Indeed, there is evidence to suggest that Sklair’s
notions of ‘globalizing politicians and bureaucrats’, sup-
porting transnational enterprise and forming a transna-
tional capitalist class has much validity here (see also Ho,
1998). Certainly, in the US deregulation of the industry
and the granting of patents were associated with biosci-
ence company lobbying of government and Congres-
sional fears over loss of competitiveness. Deregulation
was seen as a boost to competitiveness and, together with
tax credits for R&D and reduced capital gains tax, led to
a substantial increase in US biotechnology investment in
the early 1980s (Guthman, 2000). In the UK, the globaliz-
ing discourse of the (New) Labour Party, with its empha-
sis on world competitiveness, goes some way to
explaining the support given to the industry by senior
politicians and the fears of bodies such as EuropaBio and
BBSRC that any restrictions will lead to a loss of Euro-
pean and UK competitiveness. In these senses then, the

16 http://www.inmotionmagazine.com/gefl.html

nation state has not vanished, but the powers of the state
are being reconfigured and reoriented.

While it is possible to thus conclude (for the moment at
least) that the globalizing activities of the bioscience
companies, allied with trade legislation, have either para-
lysed or co-opted nation state governments, this does not
mean that the proponents of globalization do not face
resistance. The nation state is not monolithic, but may
contain, for want of a better word, ‘anti-globalizers’ as
well as globalizing elites. As Yeung (1998, p. 292) com-
ments “though it invades local contexts of action, globaliz-
ation does not destroy them, instead, new forms of local
resistance and local expression emerge, reinforcing the
interconnectedness of the local and the global, and the
multiplicity and hybridization of social life at every spatial
scale”. To date, such resistance to GM has come in two
main forms.'” In the developed world, the response has
been one of general acceptance in the US and resistance
in Europe. In the latter case, resistance has taken two
main forms related to environmental issues. First, a con-
cern over the implications of widespread planting of such
crops upon biodiversity and related long-term environ-
mental risks. Second, and more immediately, there has
been widespread concern over the inclusion of GM crops
in foodstuffs and the potential health risks that this may
entail. Pressure groups, such as GenetiX Snowball in the
UK, have taken direct action including digging up GM
crops in fields and removing GM crops from supermar-
kets on the grounds that they constitute ‘dangerous sub-
stances’ and as such should be handed over to local
environmental health departments. Similar protests in-
volving uprooting crops, mass trespass and squatting
have taken place in Ireland, France and Germany (Black-
ledge, 1998). Whether GM foods gain acceptance remains
to be seen, although many food processing firms in Euro-
pe such as Unilever, Danone and Nestle have shifted
away from GM foods in certain sensitive markets. The
advent of ‘functional foods’ or ‘nutraceuticals’ may
change the terms of the debate as the effects of modifying
foods to improve human health may be more acceptable
to consumers.'® Conversely, in Southern countries, the
concern has been much more fundamental. There have
been widespread protests over the increasing compulsion
to use GM seeds in India and opposition to the issue of
patenting human, animal and plant genes. Community

17 This is not to imply, of course, that all the consequences of GM are
necessarily deleterious. As Rifkin (1998) points out GM can provide
substantial benefits.

18 These are foods that are said to provide health benefits, by adding
vitamins or treating human illness. Given the public outcry over GM
foods that improve shelf life or appearance, bioscience companies have
been attempting to shift the terms of the debate through emphasizing
these products. One example is the promotion of a new strain of rice
fortified with vitamin A to combat developing county health defi-
ciencies.
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seed banks have been established to protect indigenous
seed diversity and opposition to ‘bioprospecting’
developed (Shiva, 1997), while more direct action has
involved burning crops and a ‘Quit India Monsanto’
campaign. To date, resistance in Northern countries has
been relatively more successful, and certainly more
prominent, than that in Southern countries — perhaps
an indication of the importance bioscience companies
place on the respective consumer bases. Finally, it is
important to note that this paper has only covered the
initial stages of debate over the consequences of genetic
engineering through looking at one early example, that of
GM foods and seeds. In the future, these debates are set
to expand, not least as a consequence of research to map
the human genome and the potential this is likely to
provide for the commodification of human life.

Acknowledgements

I am grateful to Julie Guthman, David Heller, Bron-
wyn Parry, Leslie Sklair and David Wood for their
comments, advice and provision of information while
writing this paper. I am also grateful for the comments of
two anonymous referees. All errors and omissions remain
the responsibility of the author.

References

Advisory Council for Applied Research and Development, Advisory
Board for the Research Councils and the Royal Society, 1980.
Biotechnology: Report of a Joint Working Party, March, London:
ACARD.

Agnew, J., Corbridge, S., 1995. Mastering Space. Routledge, London.

Atkinson, N., Lynas., 2000. GM through the back door. The Ecologist
30 (2), 51.

Bereano, P., Kraus, F., 1999. The politics of genetically engineered
foods. Centre for Sustainable Futures Briefing Paper, Moreton
Morrell.

Blackledge, C., 1998. The green revolution part two. The European
20-21.

Buckley, N., 1997. Brussels plan for labels on modified food. Financial
Times.

Churchill, D., Worthington, R., 1995. The North American Free Trade
Agreement and the environment: economic growth versus demo-
cratic politics. In: Fischer, F., Black, M. (Eds.), Greening Environ-
mental Policy: The Politics of a Sustainable Future. Paul Chapman,
London, pp. 87-103.

Crawford, L., 1997. ELM’s grand plan comes into focus: the sluggish
tobacco company has become a biotech leader. Financial Times.

Dobson, A., 1995. Biocentrism and genetic engineering. Environmental
Values 4, 227-239.

ESRC Global Environmental Change Programme, 1999. The Politics
of GM Food: Risk, Science and Public Trust, Special Briefing No. 5,
University of Sussex.

Giddens, A., 1990. The Consequences of Modernity. Polity Press,
Cambridge.

Gray, J., 1999. Force feeding. Guardian.

Guthman, J., 2000. Eating risk: the politics of labelling genetically
engineered foods. In Schurman, R., Kapuscinski, A.R. (Eds.),
Confronting Biotech: The Politics and Economics of GMOs, forth-
coming.

Hall, T., Hubbard, P., 1997. The Entrepreneurial City: Politics, Regime
and Representation. Wiley, London.

Held, D., McGrew, Goldblatt, D., Perraton, J., 1999. Global Trans-
formations: Politics, Economics and Culture. Polity Press, Cam-
bridge.

Hoban, T., 1995. Public Perception and Communication of Risk,
Raleigh, NC: NC Cooperative Extension Service.

Hirst, P., Thompson, G., 1995. Globalization and the future of the
nation state. Economy and Society 24 (3), 408—442.

Hirst, P., Thompson, G., 1996. Globalization in Question. Polity Press,
Cambridge.

Ho, Mae-Wan, 1998. Genetic Engineering: Dream or Nightmare? Gate-
way Books, Bath.

Jessop, B., 1994. Post-Fordism and the State. In: Amin, A. (Ed.), Post-
Fordism: A Reader. Blackwell, Oxford, pp. 251-279.

Korten, D., 1996. When Corporations Rule the World. Kumarian
Press, West Hartford, Conn.

Lang, T., Hines, C., 1993. The New Protectionism. Earthscan, London.

Lappé, M., Bailey, B., 1999. Against the Grain: The Genetic Trans-
formation of Global Agriculture. Earthscan, London.

Leaver, C., 1999. Novel ways to feed the world. Guardian.

Lehman, K., Krebs, A., 1996. Control of the world’s food supply. In:
Mander, J., Goldsmith, E. (Eds.), The Case Against the Global
Economy and for a Turn Toward the Local. Sierra Club Books,
San Francisco, pp. 122-130.

Lenzner, R., Upbin, B., 1997. Monsanto v. Malthus. Forbes 159 (5),
58-64.

Levidow, L., 1996. Simulating mother nature, industrializing agricul-
ture. In: Robertson, G., Marsh, M., Tickner, L., Bird, J., Curtis, B.,
Putnam, T. (Eds.), FutureNatural: Nature, Science, Culture.
Routledge, London, pp. 55-71.

Levidow, L., Carr, S., Wield, D., von Schomberg, R., 1997. European
biotechnology regulation: framing the risk assessment of a herbi-
cide-tolerant crop. Science, Technology and Human Values 22 (4),
472-505.

Long Island Progressive Coalition, 1997. Long Island 2020: A Green-
print for a Sustainable Long Island. LIPC, New York.

McCain, K.W., 1995. The structure of biotechnology R&D. Scien-
tometrics 32 (2), 153-175.

McNally, R., Wheale, P., 1996. Biopatenting and biodiversity: com-
parative advantages in the new global order. The Ecologist 26 (5),
222-228.

Maitland, A., 1998. Genetic feast or famine: designer crops, from maize
to soyabean, are spreading with phenomenal speed — except in
Europe. Financial Times.

Mander, J., Goldsmith, E., 1996. The Case Against the Global Econ-
omy and for a Turn Toward the Local. Sierra Club Books, San
Francisco.

Mannion, A., 1992. Biotechnology and genetic engineering: the envir-
onmental implications. Geographical Papers No. 111, Department
of Geography, University of Reading.

Morse, L., 1996. Technology: from petri dish to supper plate, Financial
Times, 15 October.

Munchau, W., 1996. Hoescht adopts the long view. Financial Times.

Ohmae, K., 1995. The End of the Nation State. Free Press,
New York.

Pacione, M., 1997. Local exchange trading systems as a response
to the globalization of capitalism. Urban Studies 34 (8),
1179-1199.

Peck, J., Tickell, A., 1994. Jungle law breaks out: neoliberalism and
global-local disorder. Area 26, 317-326.

Pilling, D., 1998. The facts of life. Financial Times.

Pretty, J., 1999. Southern comfort. Guardian.



D. Gibbs | Global Environmental Change 10 (2000) 245-257 257

Redclift, M., Benton, T., 1994. Social Theory and Global Environ-
mental Change. Routledge, London.

Rifkin, J., 1998. The Biotech Century: The Coming Age of Genetic
Commerce. Victor Gollancz, London.

Sklair, L., 1998. The transnational capitalist class and global capitalism:
the case of the tobacco industry. Political Power and Social Theory
12, 3-43.

Sklair, L., 1999a. Globalization. In: Taylor, S. (Ed.), Sociology: Issues
and Debates. Macmillan, London, pp. 321-345.

Sklair, L., 1999b. Globalization and the myth of the ‘national’ interest.
Paper to American Sociological Association, Chicago.

Shiva, V., 1997. Biopiracy: The Plunder of Nature and Knowledge.
South End Press, Boston, MA.

Shiva, V., 1999. Seeds of hope. Guardian.

Smith, M., 1997. EU tightens rules on ‘genetic’ food. Financial Times.

Vidal, J., 1999. We're gagging on GM. Monsanto must face up to
meltdown. Guardian.

Warwick, H., 2000. Terminator too. The Ecologist 30 (3), 50.

Welford, R., 1997. Hijacking Environmentalism: Corporate Responses
to Sustainable Development. Earthscan, London.

Wright, S., 1996.. Regulating genetic engineering: molecular politics
in a global economy. Politics and the Life Sciences 15 (2),
249-263.

World Development Movement, 1997. Briefing on the Multilateral
Agreement on Investment. WDM, London.

Yearley, S., 1996. Sociology, Environmentalism, Globalization. Sage,
London.

Yeung, HW.C.,, 1998. Capital, state and space: contesting the borderless
world. Transactions of the Institute of British Geographers 23 (3),
291-309.



