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ABSTRACT

For no modern industry is trust more critical – or more lacking – than for agricultural biotechnology.  While
bioengineering may transform agriculture in the fight against hunger, genetically modified foods are
everywhere under assault.  This paper argues that the key to rebuilding support for biotechnology lies with
recognition of a new global framework uniting access to global markets with consumer and environmental
protection, sensitivity to different international perspectives, and attention to reciprocity and trust
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For no modern commercial industry is public trust is more critical – and more lacking – than for

agricultural biotechnology.  Researchers are on the threshhold of using genetic engineering to usher in what the

Rockefeller Foundation has called a  “doubly green” revolution that modifies basic grains to make them more

productive, more nutritious, and better suited to address the problems of world hunger and malnutrition.   Yet, rather

than inspire confidence, the industry with the ability to realize the fruits of these discoveries has sown the seeds of

suspicion.   The seed companies that dominate modern agribusiness –  Monsanto, Dupont, Dow Chemical and

Novartis – stand accused in the court of public opinion of  indifference to public safety and consumer rights  in the

quest to dominate global agriculture.  In a December 1999 landmark class action suit, Monsanto1 and its “co-

conspirators” stand accused in civil court of forcing genetically-modified (GM) seeds onto the domestic market at

fixed prices without the adequate evaluation of potential risks to human health and the environment.2  This anti-trust

case unites the two halves of the growing distrust of agribusiness:  the seed companies’ misuse of their aggregation

of power over the food supply to impose their own terms on a global market, and  farmer and consumer fear of the

potential risk posed to the environment and human health by genetically altered crops.  This combination of

suspicion about  industry intentions and uncertainty about safety has resulted in a European moratorium on GM

seeds and foods and a domestic campaign to persuade food processors from Gerber’s to Campbell’s to forego GM

products in their foods.3  Distrust of the industry has sparked a global collapse of consumer confidence in GM crops

and foods.

Trust can be defined as the expectation that a business or an industry will act ethically, that is, that it will

not promote its narrow self-interest at the expense of community norms or individual well-being.   Trust is important

not just to social relationships, but to the type of business dealings that form the core of market behavior.  Frank

Partnoy explains that:

Economists since Adam Smith have noted the value of reputational capital in sustaining a
self-policing society.  Individuals acquire reputations over time based on their behavior. If an individual's
reputation improves, and other members of society begin to hold that individual in higher esteem, that
individual acquires a stock of reputational capital, a reserve of good will, on which other parties rely in
transacting with that individual. Reputational capital leads parties to include "trust" as a factor in their
decision-making; trust enables parties to reduce the costs of reaching agreement.4

In earlier societies, reputational capital was a function of individual transactions and personal judgments.  As society
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became more complex, however, better functioning cultures developed institutions to inculcate trust.  If business

executives believe, for example, that their contracts will be honored, they conclude agreements more readily and

take fewer precautions against breach.  The result is that it is faster, easier and less expensive to negotiate

agreements.  Conversely, in societies where agreements are routinely breached without sanction, the parties are

more likely to negotiate individual safeguards -- a process that often breeds further distrust, and fewer successful

agreements.

The process of creating trust, however, is not simply one of building the right institutions.  Francis

Fukuyama observes that:

Law, contract, and economic rationality provide a necessary but not sufficient basis for both the stability
and prosperity of postindustrial societies; they must as well be leavened with reciprocity, moral obligation,
duty toward community, and trust, which are based on habit rather than rational calculation.  The latter are
not anachronisms in a modern society but rather the sine qua non of the latter’s success.5

Trust achieves its greatest effectiveness when all of the parties to a transaction have internalized shared expectations

about appropriate behavior.  These expectations, which Fukuyama describes in terms of the habits of  reciprocity,

moral obligation and duty toward community, form the basis for an industry principles of ethical behavior.  In the

rapidly changing world of biotechnology, such a code, and the corresponding institutions that would inculcate the

habits and expectations associated with it, do not yet exist.  Indeed, for agricultural biotechnology, in particular, the

absence of such shared understandings, as the Monsanto case demonstrates, has already bred distrust that may be

difficult to overcome.

In this paper, we plan to discuss what it means to create trust, through a shared set of core values and

ethical standards, within the context of agricultural biotechnology.  In our use, ethical standards are those “standards

by which a particular group or community decides to regulate its behavior–to distinguish what is legitimate or

acceptable in pursuit of their aims from what is not.”6  Core ethical values are deeply held beliefs or desires that

guide “legitimate” actions.  Ethics seeks to clarify and analyze arguments concerning “legitimate behavior” and to

probe the justifications provided for claims about right and wrong.  It also provides a lens for examining the success

of institutions in fostering appropriate habits, behaviors and goals.

We have chosen the field of biotechnology 7 as a general venue for the discussion because the
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developments within the field are so new, so rapidly occurring, and so potentially revolutionary that they already

exceed the bounds of existing conventions and institutions.  We take biotechnology to mean “ . . . the application of

biology for human purposes,”8 and human benefit.  We see the three main areas of biotechnology as food, drugs and

medicine, with the distinctions among the three likely to blur as food becomes a way of delivering pharmaceuticals,

medicine relies more heavily on drugs, and innovation in all three areas proceeds to a greater degree from increasing

knowledge about genetics and cellular biology.9

Within the field of biotechnology, we have chosen to concentrate on genetically modified foods (GMFs)

because we believe that it is the arena in which trust will play the broadest role in future developments.  We define

agricultural biotechnology to include  “ . . . techniques that allow scientists to modify DNA, the genetic material of

living things”10 in order to enhance food production. As such, it is not "new." In order to “improve” plant and animal

products, selective breeding for particular genetic traits has been used for hundreds of years.  What is revolutionary

is that modern genetic technology enables scientists to move genes in ways that conventional breeding does not

(e.g,, between species) and to do so with greater speed and precision.  Chemical and seed companies tried for

decades, for example, to develop herbicide-tolerant crops through classic breeding techniques before Monsanto

succeeded with genetically engineered Roundup Ready seed.

The success of agricultural biotechnology depends to a greater degree than other forms of biotechnology on

trust because agricultural companies require access to mass markets for their success.  A handful of infertile couples

willing to spend a substantial portion of their savings can sustain a fertility clinic, offshore if necessary.  Companies

like Monsanto, in contrast, spend millions to develop seeds that sell for relatively small amounts per seed.

Corporate success depends on their ability to persuade commercial farmers to buy large quantities of their product.

Yet, large-scale farmers depend on access to export markets as much as on domestic consumption.  The future of

GMFs, therefore, rests on international acceptance.  As companies like Monsanto have gone from international

powers to international pariahs, consumer distrust has peaked in Europe, grown in the Americas, and driven

genetically modified products from grocery shelves.

This paper will discuss the loss of consumer confidence in agricultural biotechnology, and the role of ethics
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in restoring a measure of trust to the industry.  In the process, we plan to avoid the extremes of the debate.  Too

much of the conversation about modern agricultural biotechnology involves either uncritical acceptance or uncritical

condemnation of GM crops and foods.  We will not repeat the arguments as to whether or not genetic modification

and the creation of transgenic products is ever permissible.  Instead, we will assume that some use of genetic

modification, if only for further research, is ethically permissible and, indeed, desirable. We also reject, however, the

arguments that because genetic modification is already in operation and difficult to ban altogether, that it is

"inevitable" and therefore somehow beyond ethical consideration or restraint.  Instead, we will argue that the most

critical ethical issue surrounding genetic modification of agricultural products is not whether it should occur, but

how.  The process of creating trust -- and of inculcating core values and ethical standards -- requires forming

institutions that link decision-makers to those affected by their decisions, and contribute to an ever changing, but

renewable, consensus about the appropriate uses, marketing, and distribution of these products.  As a result, we

believe that full consideration of the ethics of this industry, and of the responsibility of business leaders within it, is

not just about appropriate business decisions examined in isolation, but about the industry obligation to contribute to

a more robust global framework for the resolution of these issues.  Accordingly, this paper will, first, outline the

coming "biotech century,"11 and the role of agricultural innovations in the biological revolution that is upon us.

Second, it will examine the nature of agribusiness, and the relationship between industry structure and distrust of

genetic modification.  Finally, it will discuss the need for a new global framework that unites concerns about trade

and access to global markets with mechanisms to guard against unsafe products, unintended environmental effects,

and the potential disruption of traditional agricultural practices that the new products may entail.

I. THE SCIENCE: THE PROMISES AND THREATS
OF GENETICALLY MODIFIED FOODS

Genetic modification of plants and animals takes place in the context of an industry that has modified

nature for human benefit for as long as agriculture itself has existed, and which can never fully assess the benefits

and risks of the process until long after the fact.  Prehistoric Native Americans, for example, began cultivating corn

as a naturally occurring grass in Mexico, when the plant consisted of four rows of tiny kernels, less than an inch
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long.12  Using selective breeding and cross fertilization, the first Americans transformed the nature of corn over the

course of a millennium that began a thousand years before Columbus.13  Modern scientists credit Native American

farmers with almost all the critical genetic changes in the corn now on the dining room table, including increased

size and nutritional value, color variation, larger, softer and more edible kernels, thinner husks, and better adaptation

to regional growing conditions than the native plants.14

Agribusiness, even without the more recent techniques for genetic modification, accelerated the process the

Native Americans began.  Henry Wallace, Vice President under Franklin Roosevelt and founder of the Pioneer Seed

Company, that today supplies 40% of American corn seed, produced some of the earliest commercial hybrid corn in

the twenties and thirties.  Wallace and Pioneer Seed deliberately crossbred corn varieties for high yield, uniformity,

drought tolerance, and pest resistance.15

Direct genetic modification of corn-- splicing the DNA from one variety to another -- does not so much

change the hybridization process as make it faster, and more precise.  If Pioneer Seed executives wish to combine

the best traits of a high yield corn variety with one that is more pest-resistant, all they need to do is to isolate and

transfer the resistance conferring genes.  It does not take several generations to get the right gene mix, and the

process transfers only the variety’s pest-resistant qualities without lowering yield.16

The more controversial step is the use of the same process to transfer genes from a different species.

Pioneer, for example, has bioengineered corn to include a gene from wheat that is toxic to the European corn borer,

a moth whose larvae cause 800 million dollars a year in damage to American corn.17  Monsanto has added to both

corn and cotton a gene from a naturally occurring soil bacterium, Bacillus thuringiensis (Bt), that produces a toxic

protein.  Organic farmers use a biospray containing Bt protein as a “natural” way of controlling insects like the corn

borer.  However, sprayed Bt toxin becomes inactive within a few days.  Since Bt corn produces a more powerful

form of the toxin itself, the need for extensive spraying is eliminated.  The genetically modified version becomes

toxic immediately after the plant produces it, allowing it to affect a wider variety of insects.18

These uses of genetic modification, which have been the main focus of agricultural biotechnology to date,

enhance production.  The more revolutionary step, however, is the use of bioengineering to produce fundamentally

different foods.  Time Magazine, which devoted a major story to the issue, highlighted a new crop on the horizon --
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rice bioengineered with two daffodil genes to contain the Vitamin A precursor, beta carotene.19  Health experts

estimate that 124 million children worldwide are deficient in vitamin A, and that anywhere from 1 to 2 million

children die each year because of inadequate nutrition, including a million who go blind in Southeast Asia alone

because of the lack of Vitamin A.20  Rice genetically modified to include Vitamin A could remedy the deficiency

with no major changes in diet, culture, education or wealth.21

Bioengineering offers the promise, over time, of remaking not just the food supply, but medical practice

and pharmaceuticals, ultimately uniting the different aspects of biotechnology into a single industry.  It is possible to

imagine a future in which:

 breakfast cereal supplies an entire day’s nutritional and vitamin needs;

 corn contains all of the health advantages of broccoli, while retaining for days the taste that now peaks

minutes after harvest;

 tomatoes deliver cancer fighting medications;

 rice and potatoes replace childhood vaccinations;

 ice cream resets the body’s regulatory mechanisms to prevent obesity;

 and, all of the above custom tailor the chemicals, vitamins and nutrients they deliver to the individual

needs they detect through sampling the blood stream after they enter the body.

If the biotech future offers such promise, why the concern?  The most immediate response is that

genetically modified foods amplify fear of known health hazards, and add the fear of the unknown.  These fears can

be divided into three categories.  First is the fear that GMFs are not safe.  U.S. regulators already monitor GMFs to

safeguard against harmful effects on consumers, with particular attention to22:

 Toxicity.  Any food additive, particularly one chosen for it toxicity to pests, has the potential to harm

humans as well.

 Allergenicity.  Genes transferred from one plant to another may trigger allergic reactions not normally

associated with the food to which they are added.  If, for example, genes from peanuts were transferred

to corn, corn might trigger the allergic reaction associated with peanuts to the potentially lethal surprise

of the person eating the corn.
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 Pleiotropic effects (i.e., simultaneous effects on multiple characteristics of an organism).  If

“golden rice” bioengineered to contain Vitamin A, for example, contains genes from daffodils, and

genes from bacteria, the combined effect of the additions with the rice plants’ naturally occurring

properties may be different from the effect of each gene acting in its natural setting.

Second is the concern for environmental devastation.  U.S. regulators consider the possible environmental

consequences of GM seeds and crops, specifically addressing23:

 The effects on non-target species.  The toxicant in Bt corn, for example, might harm not only the

corn borer, its intended target, but other species with beneficial effects on the environment.  While

GMFs generally pose less of a threat to non-target species than indiscriminate use of pesticides, the

potential (and unintended) threat to the Monarch butterfly,24 for example, generated major public

concern even though the publicized research was preliminary, and the existing studies inconclusive.25

 The effects of gene flows, particularly the unintended transfer of genetic information from

cultivated crops to wild plants grown nearby.  Both conventionally bred and genetically modified

plants that are resistant to herbicides might cross-pollinate with weeds, transferring the herbicide

resistant qualities to the plants the herbicides are designed to kill.

 The evolution of pest-resistance to pest-protected plants.   With time, all pesticides can be expected

to contribute to the production of pesticide resistant insects.  Genetic modification of multiple crops to

include the same protein (e.g., Bt), particularly a protein that is also widely used in sprays, may

increase the risk.26

Scientists, industry executives, government regulators, and consumer activists largely agree in the

identification of these concerns.  Where they differ is in the assessment of the risks.  Sheldon Krinsky explains that:

Recombinant DNA techniques are more accurate, or precise, than classical techniques for modifying
organisms.  Simply because scientists have higher levels of skill at creating technological applications for
the fields of biology and agriculture does not mean that they necessarily have the insight to foretell, or
predict the consequences of the technology . . . .  The result is an unfounded leap from understanding
genotypes [the genetic composition of an organism] to thinking we understand phenotypes [the visible
properties of an organism] to believing we can predict ecological impacts.27

Krinsky concludes that the true extent of the risk from GMFs is unknown, and given the state of existing testing,

largely unknowable.  He is particularly critical of the widespread use of substances such as a bovine growth
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hormone, a naturally occurring hormone that increases milk production in cattle.  He notes that since there is no

evidence higher levels of the hormone cause any immediate adverse health consequences for milk consumers,

existing law does not limit its use despite the absence of a thorough assessment of the possible secondary effects on

humans, animals or the environment.28  It would take a long term, large scale study, for example, to determine

whether the hormone increases the risk of diabetes or breast cancer or has long term health consequences for the

cows.  While many researchers would join in Krinsky’s call for more and better testing,29 they are deep differences

in the extent to which different groups would keep GMFs off the store shelves in the interim.30

People also differ in the weight that they would attribute to the third category of concerns: the extent to

which GMFs may contribute to a transformation in the structure of global agriculture.  Castetous Juma, at a

symposium on Transgenic Agriculture, prefaced his remarks by invoking the language of the United Nations

Convention on Biodiversity (a widely adopted convention that the U.S. has not ratified):

The objectives of this Convention . . . are the conservation of biological diversity, the sustainable use of its
components and the fair and equitable sharing of the benefit arising out of the utilization of genetic
resources, including by appropriate access to genetic resources and by appropriate transfer of relevant
technologies, taking into account all rights over those resources and to technologies, and by appropriate
funding.31

The concerns of the Convention parallel the concerns associated with GMFs:

 Biodiversity.  World agriculture already tends to promote single, uniform strains of popular crops that

may either prove susceptible to a new disease or lack some of the as yet unrecognized advantages of

the more diverse, older varieties. Will genetic modification increase reliance on single varieties,

“perfect” for immediate growing conditions, but less able to adapt to future needs?32

 Sustainable use and the environment.  Bioengineering increases the availability of drought resistant

and pest resistant crops better able to grow in adverse conditions.  While the result may be more

“sustainable” agriculture, it may also accelerate the use of marginal land for cultivation, with negative

consequences for the soil or surrounding ecosystems.

 Fair and equitable sharing and the prevention of “biopiracy.”33  Intellectual property rights in

biotechnological innovations such as Bt corn have been essential to the ability to attract funding for the
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private research that has fueled the discoveries underlying GMFs.  Overly broad intellectual property

rights,34 however, raise the specter that a few large companies will acquire monopolistic control over

access to seeds, plants, or other biological products on which much of the world will come to depend.

 Equitable decision-making about benefits and risks.  Large multinationals produce virtually all of

the world’s bioengineered products for use by first world farmers. Corresponding changes in farming

practices may, intentionally or not, change the ways of life associated with traditional cultures.

Monsanto’s opponents, for example, have been appalled by its consideration of the use of infertile

seeds, not only because it would increase farmers’ dependence on a yearly resupply, but because it

would undermine longstanding cultural practices tied to seed sharing and exchange.35

Most of the concerns associated with genetically modified foods also apply to more conventional

agricultural techniques.   GMFs, however, combine greater publicity about risk with global skepticism about their

production.  The issue of trust is as much about the industry itself as about the product.

II.  THE AGRIBUSINESS INDUSTRY: POWER OR PARIAH?

The popular attacks on genetically modified foods are attacks on the industry -- and to a lesser degree on

global capitalism -- as much if not more than they are responses to the science of genetic modification per se.

Agricultural biotechnology, after all, is big business.  It is an industry characterized by a high degree of

concentration, capital intensive and risky investments, and the need to compete in a global marketplace in which the

idea of free trade in agricultural products is still highly contested.  The production and marketing of genetically

modified foods takes place within an industry that has been the subject of an on-going, long-term -- and long

controversial -- transformation, marked by:

 Consolidation and the decline of the small family farm.  Despite paeans continuing into the twenty-

first century that celebrate the small family farm, it has been in retreat in the United States for over a

century.  While ninety-eight percent of the American public engaged in farming at the time of the

American revolution, the number had fallen to twenty-five percent at the turn of the last century, and to

less than two percent today.36
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 The emergence of agriculture as capital intensive industry.  Agricultural productivity in the

developed world has grown exponentially with mechanization, intensive fertilization, irrigation, and

increasing reliance on selectively bred, high yield, drought and pest-resistant crops.  The “Green

Revolution” of the sixties and seventies, which led to a global increase of 3% per year in food crop

production, resulted in primary part from higher yielding varieties of basic crops.37

 A greater supply of exports from the U.S. and from developed to developing nations.  U.S.

agriculture, which once sought only to supply the immediate community, now feeds the world, with

one in three U.S. farms growing food for export.38  The traditional relationship between manufacturing

and agriculture has been reversed with labor intensive manufacturing industries moving to lower

priced developing countries while developed countries supply a higher percentage of world food

products.39  The United States is the world’s leading producer of agricultural commodities, supplying,

for example, 40% of the world’s corn, 60% of its soybeans, and a sixth of the world cotton supply.40

Industrialized countries generally supply 95% of dairy exports, 82% of cereals, 78% of meat, 70% of

tobacco, and 61% of the fruits and vegetables produced for export.41

Corporate control and consolidation is characteristically “both upstream and downstream from farmers.”42

On the input side, a small number of companies are assuming control of the seed production business, including

Monsanto, Dupont, and Novartis (all major producers of genetically modified products).43  On the output side, a

recent merger in grain distribution, which has been tightly controlled by a handful of companies since the 19th

century, will “result in a single firm that would control more than one-third of U.S. exports.”44 Agricultural

biotechnology takes place within this highly concentrated world.

It should therefore not be surprising that genetically modified products, once introduced by the major seeds

companies, quickly dominated selected areas of agriculture. In the United States in 1998, for example, 25% of

planted corn, 38% of soybeans, 45% of cotton, and 42% of canola were genetically modified.45   Moreover, with the

U.S. producing 60% of the world’s soybeans, and 60% of processed foods containing soy products, a major part of

the entire world supply of processed goods may soon be genetically altered and 70% of the American total already
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is.46  Stewart and Johanson speculate that, if the European Union insists on labeling laws, it might ironically

contribute to greater acceptance as most processed foods might be required to state that they “may contain”

genetically modified products.47

Attitudes toward agribusiness frame the debate about bioengineered foods.  For the industry itself, genetic

modification offers a continuation of the advances achieved through a scientific approach to farming, and a solution

for the problems of more conventional agriculture.  From 1950 to 1984, the world food supply increased by 260% in

large part because of the better research that produced more productive plant varieties and agricultural techniques.

Per capita food production dropped in the early nineties for the first time since WWII.48   GMFs promise to jump

start increases in food supply through a better application of the principles underlying the “Green Revolution,” viz.,

scientific research producing more nutritious, higher yielding plants and animals.  At the same time, genetic

modification is expected to do so in ways that improve the environment: pest-resistant plants require application of

fewer fertilizers, drought-resistant plants require less irrigation.  The new techniques may also increase biodiversity

by recombining genes from different species, and making it easier to transfer desirable qualities from wild strains to

established plants.  To the extent that the new products constitute a threat to traditional farming practices, it is

because they offer more efficient agricultural methods that farmers choose to adopt.  If the foods prove unsafe,

regulators in the U.S. and Europe stand ready to prevent the offending products from reaching grocery shelves, and

if, as critics claim, the new products fail to deliver the promised benefits,49 the market will take care of the problem.

Opponents of genetic modification object most fundamentally to the business as usual approach of the

agribusiness industry, and their distrust of the existing industry amplifies their objections to the new techniques.

The language of the protestors is often the language of politics, rather than science.  Brewster Kneen, for example,

writes in his book, Farmageddon:

If five or six giant corporations have control over every seed of all major commercial crops
planted anywhere on the earth, that is totalitarian.  Add to seeds control over the genetics of all major lines
of commercial animals and it will be somewhat more totalitarian.  Then engineer all the genetics -- plant
and animal -- to be hybrids, sterile, or both, and the achievement will be without question totalitarian.  It
will amount to the occupation of the land -- the earth itself -- by foreign troops and their local mercenaries.

. . . We should not be fooled into believing that the intent of engineering the seed and occupying
the land is to feed the world or save the environment; it is to gain control and create dependency.  Like all
imperial and colonial endeavors, its purpose is to gain the ability to exploit the resources of the colonized
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area and people for the benefit of the imperial powers.  The new twist is that the imperial powers are now
corporations, not states.50

Kneen then calls for an attack on genetically engineered products, encouraging labeling, consumer boycotts, and

organized pressure on supermarkets and manufactures (e.g., Campbell’s) to remove the products from the market.51

Kneen’s critique, though written in more hyperbolic language than some, echoes the major themes of

agriculture biotechnology’s critics:

 the field is subject to the domination of a few large companies;

 the companies act in their own self-interest;

 the companies act outside of national boundaries and outside of effective democratic control;

 the promised benefits are illusory either because they are unnecessary (e.g., organic techniques could
accomplish the same results with less risk) or because they will be ineffective (the real problem with
world food supply is not lack of food, but poverty, inequality and inadequate distribution);

 the companies reap the benefits of the new techniques while the rest of the world bears the risks.52

This critique unites resentment of multinationals generally with the specific concerns about GMF safety,

and it combines opposition to the dominance of the market with celebration of the more natural world of organic

farming and traditional cultural practices.   Its ultimate point, however, rests on the relationship between risk and

trust: We know that the agribusiness companies are acting in their own narrow self-interest, so why should we trust

them with anything so fundamental as the reconstruction of the genetic code?

III.  THE ETHICAL CHALLENGE: RECONSTRUCTING TRUST

Genetic modification that produces corn with bacterial toxins, and rice with the beta carotene of daffodils

does conjure up images of Frankenstein.   Moreover, the critics are correct that the full range of risks associated with

the process is unknown, and unknowable.  It is nonetheless also true that we can assess the very real benefits from

more productive, nutritious and cheaper plants, and that we accept levels of risk at least as high from other forms of

technological innovation, including conventional agricultural techniques.  The issue of trust is at the core of

resolving the question of whether -- and on what terms -- to proceed.  It is easier to accept a measure of risk in the

presence of trust.

In considering the possibilities for creating trust, it is useful to acknowledge that there is, of course, nothing
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unprecedented about distrust of big business, suspicion of new technologies, or concern about food safety and

environmental contamination.  Indeed, there is a very apt precedent – that is, the reform of the food industry at the

turn of the last century.  This example, like the one at hand, combines a technological revolution with new methods

of food production, distrust of big business, and a crisis in consumer confidence.

 The technological revolution at the beginning of the twentieth century was the industrial one.  The

Industrial Revolution transformed transportation (from horses to trains and later cars and planes), communication

(from hand carried messages to telegraphs to radio transmissions and telephones), manufacturing (from crafts to

factories, from individual products to mass production), and food production.  Better transportation and refrigeration

made it possible to ship foods long distances.  More critically, chemical additives prolonged shelf life -- and

disguised decay.  Where consumers once relied on physical inspection and their grocers’ personal reputation to

insure food safety, the changing nature of food production rendered the former unreliable and the latter irrelevant.

Upton Sinclair’s book, The Jungle, which describes in sickening detail the abuses of Chicago meat packing plants, is

perhaps the single most effective example of muck-raking journalism in the twentieth century, and it sparked a crisis

in confidence in the food industry.53

Two types of responses restored public trust.  First, the Progressive Era invented big government to counter

the growing power of big business, and to provide the type of expertise individual consumers lacked.54  The Food

and Drug Administration (FDA), established in 1906 (30 years before the New Deal), was the first of the modern

regulatory agencies to take on direct business oversight.  The classic conservative critique of the agency is that it is

glacially slow and risk adverse.  Its reputation is hurt more by approval of a single drug or food item that proves to

be dangerous than by the bureaucratic delay or disapproval of thousands of useful products.55  Second, the market,

together with government regulatory agencies or separately, devised mechanisms for assessing reliability.  Brand

names (Johnson & Johnson, Campbell’s Soup, Coca-Cola) provided quality assurance.  So did private independent

rating agencies (the Good Housekeeping Seal of Approval, Consumer Reports).  Labels on cuts of beef and, more

recently, on organic products and the listing of processed food content on the package provided additional consumer

guidance.
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Both the government and the private responses helped establish industry norms.  It would be illegal,

unethical and a breach of public trust to circumvent the FDA approval process to flood the market with questionable

food or drugs.  Indeed, U.S. agribusiness, subject to a voluntary consulting process with respect to genetically

modified foods in the U.S. market, has uniformly invoked the review process before proceeding with new GMFs,

and the U.S. public has a higher level of confidence in these products than do foreign consumers.

These measures worked for a number of reasons.  First, they gave consumers reason to believe that the

institutions guaranteeing food safety in fact represented their interests.  The FDA’s reputation for bureaucratic delay,

if that delay promoted food safety at the expense of industry cost and convenience, contributed to consumer

confidence.  Second, they gave consumers reason to believe that the food industry, acting in accordance with formal

constraints (FDA regulation) and internalized industry norms, would provide safe foods.  It is important in this

respect for consumers to have reason to believe that companies like Sara Lee, acting to advance its own standards

and carefully nurtured reputation, would provide a product of uniform quality.   Third, brand names, nutritional

labels, and cuts of meat all gave consumers a way to judge products with a measure of reliability.

Finally, underlying all of the rest, is a process for reaching consensus on the framework to be used in

judging food safety and quality.  Organic foods provide a case in point.  Consumers cannot determine from physical

inspection whether a particular plant is organically grown, nor do they necessarily agree among themselves which

substances count as inorganic chemicals and which do not.  The growth of the industry therefore depended, initially,

on private organizations providing organic standards and certifications, and more recently on a federal law

contributing to the standardization of the process across state lines.56  Without confidence that a given product

conforms to an established definition of organic, and a corresponding value commitment on the part of its producers,

there is no reason to pay the higher prices ordinarily associated with organic labels.

Do these lessons translate into a program for restoring confidence in genetically modified foods?  Not

automatically, for a key lesson in the Progressive Era experience was the need to address not just the issue of food

safety, but the changing structure and reputation of the industry.  Today’s biotech innovations, which are at least as

far reaching as the last century’s industrial advances, take place in the context of a revolution in information
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technology characterized by decentralization, globalization, and growing faith in the power of free markets and

liberal democracies.   The biotech companies are playing by the existing rules, and to a large degree they are acting

in accordance with the values of the American marketplace, and American agriculture.  The problem is that these

values are not necessarily global ones, and they do not necessarily give foreign consumers reason to have confidence

in either American regulators or business executives.

This difference in perspective is illustrated by a comparison between two reports: Genetically Modified

Pest-Protected Plants: Science and Regulation (American Report), prepared by the National Research Council, and

Transgenic Plants and World Agriculture (International Report), prepared by members of the Academies of Sciences

of the United States, Brazil, China, India, Mexico, the Royal Society of London, and the Third World Academy of

Science.  Both reports were issued in response to the growing international concern about GMFs, and both address

the health and safety issues, the need for regulatory oversight,  and the issue of public acceptance.  Neither gives

credence to claims that genetic modification is “unnatural,” intrinsically harmful, or unnecessary.  Nonetheless, the

American report expressly excludes philosophical and social issues from consideration, focusing only on science

and regulation, while the International Report views the larger social context as an integral part of the future

development of transgenic products.

Both reports begin by acknowledging the promise of transgenic plants, and their critical role in global food

security.  The U.S. report then treats the central issue as a scientific one:  how to evaluate the potential risks to food

safety and the environment, and design an appropriate regulatory structure to assess and monitor the risks.  The

report begins by reaffirming the three central tenets of the U.S. regulatory approach:

 . . . There is no evidence that unique hazards exist either in the use of rDNA [recombinant DNA]
techniques or in the movement of genes between unrelated organisms.

 . . . The risks associated with the introduction of rDNA-engineered organisms are the same in kind as
those associated with the introduction of unmodified organisms and organisms modified by other
methods.

 . . . Assessment of the risks of introducing rDNA-engineered organisms into the environment into
which it is introduced, not on the method by which it was produced.57

The National Research Council committee then examines the health and environmental risks discussed above, and

recommends more extensive research and testing, and a better integrated agency framework for review.  It
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concludes:

In general, the current US coordinated framework has been operating effectively for over a decade.
However, the committee has identified several kinds of improvements that would be helpful in the face of a
larger number of commercialized transgenic pest-protected plants and novel gene products introduced into
these plants.  Those improvements might be necessary for increased confidence in US agricultural
biotechnology both domestically and worldwide.58

The International Report, while it also addresses regulatory and safety issues, is far more fundamentally

concerned with the potential uses of transgenic products, and the equitable allocation of the risks and benefits.  The

Report’s central finding is:

 . . . that steps must be taken to meet the urgent need for sustainable practices in world agriculture
if the demands of an expanding world population are to be met without destroying the environment or
natural resource base.  In particular, GM technology, coupled with important developments in other areas,
should be used to increase the production of main food staples, improve the efficiency of production,
reduce the environmental impact of agriculture, and provide access to food for small-scale farmers.59

The International Report then recommends the following:  increased public sector funding to bring the benefits of

GM technology to all the world’s people; greater investment in the oversight procedures necessary to insure

biosafety; limitations on intellectual property claims that would restrict the use of GM technology in the developing

world; where appropriate, seed reuse by farmers; and the formation of public-private partnerships should be

encouraged to facilitate use of transgenic products to feed the poor.

Contrasting with both of these studies is a British Medical Association (BMA) report, dated May 18, 1999.

The BMA’s 19 recommendations include issues of major concern to Europeans such as suggesting that:

 there should be an open-ended moratorium on the commercial planting of GM crops, until there is a
scientific consensus on safety;

 GM organisms should not be released into the environment until the level of scientific certainty makes
this acceptable;

 GM foodstuffs should be segregated at the source to ensure traceability and the Food Standards
Agency should consider banning mixed GM and non-GM products or insist that they are clearly
labelled.60

The European Union has since effectively blocked importation of GMFs.61

It is easy to characterize these positions as expressions of self-interest.  The United States is far ahead of

the rest of the world in the use of genetic modification, and has the most to gain from relatively unrestricted trade of

transgenic products.  In the developing world, grain is a higher percentage of the overall diet, and population

pressures make an expanded food supply more critical.  European interests are more closely aligned with risk
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adverse consumers.  On the one hand, European agricultural interests, which have been much slower to adopt the

new techniques, would be hurt by the greater competition with U.S. producers, and on the other, the European public

is more concerned about safety than about high prices or food availability.  [Let them eat brie!]

Nonetheless, the failure of agribusiness interests to recognize the needs of a global marketplace has been a

major ethical failing of the industry, and a public relations disaster.  This insensitivity has at least three components:

 Monsanto’s effort to defend the use of infertile seeds.  Monsanto has been the most publically visible

industry leader, and its explanations of the need to control use of the new technologies have almost

been entirely phrased in terms of its own needs, concerns about profit, and the structure of the market.

 Promotion of U.S. trade interests.  International debate over biosafety has most consistently taken

place in the context of trade relations.  The U.S. has engaged in a highly publicized fight to overturn

French refusal to import beef given bovine growth hormone, and it has opposed European efforts to

impose a moratorium on GMFs, and to require labeling.  It also engaged in a major lobbying campaign

against international bio-safety protocols.

 Arrogance.  U.S. regulators resolved the issue of food and environmental safety in favor of marketing

these products almost a decade ago, and identify the more cautious European approach with scientific

ignorance, or European protectionism toward its own farmers.62

The net result of these differences in perspective, and the failure of American companies to acknowledge

them, has been industry actions that reinforce the fears and distrust of those opposed to GMFs, viz., that they are the

products of a monopolistic industry more concerned with expansion and profit than the needs of others.  In this

context, Progressive Era reforms have no immediate application.  There is no reason for foreign consumers to trust

U.S. regulatory agencies, no international bodies with real regulatory power exist, and the U.S. has opposed the most

influential of the international protocols.   Nor can the food industry resolve the issue entirely on its own.  The food

manufacturers who do have a reputation for concern about quality are end producers like Campbell’s or Sara Lee,

and they could assuage public concerns only by refusing to use GMF products in their foods.   The seed companies

like Monsanto, who are most directly responsible for the development, testing and marketing of GMFs, have been

relatively anonymous in the past, and are being defined today by the arrogance they have displayed in this debate.

For better or ill, the future of the new technologies may rest on the reputation of the industry creating them.
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In this context, is there a way to restore consumer trust?  If so, it is by returning to the larger conception of

core values and ethical behavior that we cited at the beginning of this paper, a conception built on reciprocity, moral

obligation, and duty toward community.  The most striking difference between the International Report, and the

American and British ones is that it chose the broadest perspective, the one that defined “community” in global

terms and examined the benefits and risks of genetic modification, not just in terms of the opportunities most likely

to be exploited, but in terms of the world’s most pressing needs.  If the industry were to adopt this conception of

community, and a corresponding duty toward that community, it would consider supporting research and the

development of products more directly targeted at the concerns of the developing world.  Time Magazine’s article,

“Grains of Hope,” describes the invention of golden rice by a University researcher seeking to alleviate world

malnutrition as “the first compelling example” of a genetically engineered crop that may benefit not just the farmers

who grow it but also the consumers who eat it.63   Such research, and a corresponding commitment to use the

research to benefit those most in need, must be an integral part of the industry commitment to a biotech future and to

participation in a global community.

In similar terms, the commitment to safety should be a matter of moral obligation, and not just regulatory

compliance.  Regal argues that a major part of the European disenchantment with genetic modification comes from

the industry’s disingenuous dismissal of safety concerns, and its misleading descriptions of the underlying scientific

studies. He argues that the more accurate case for the industry position is that “it would be very difficult and highly

expensive to offer high-quality scientific assurances about biosafety,” and that a number of the assurances demanded

by proposed international protocols are simply impossible to provide, however safe the product.64  Regal concludes

that it would engender greater public confidence if the industry simply admitted that there can never be absolute

assurance of safety, and then engaged in a constructive effort to devise reasonable levels of testing.  A commitment

to safety is a matter of habit and moral obligation.  Honest appraisal of risk and the limits of knowing are essential

components of trust in the global marketplace.

Finally, the idea of reciprocity requires support for creating the institutions necessary to safeguard the

public, as well as industry interests, in biotechnology.  The industry and its American representatives have attempted

to use free trade principles to compel other countries to accept American agricultural products.  The reciprocal

obligation is the creation of international standards for determining their safety and use.   In similar terms, the
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industry may be right that intellectual property rights are essential to its development and success.  The reciprocal

obligation is to insure that enforcement of such rights does not prevent realization of the benefits of the subsequent

developments in developing countries.

Trust as a core value is essential to effective business and marketing practice in a global economy .   Trust,

in this sense,  is the confident belief in and the reliance on the habits and characters of corporations.  Concern for

reciprocity, safety and the global community can reseed consumer confidence in agribusiness and biotechnology.

Today, the devastating symbol of biotechnological development is the "Terminator Seed," designed to render

genetically modified seeds infertile to insure industry control and profit.  The symbol of tomorrow should be a

"doubly green revolution" identified with a trust-driven public/private partnership committed to realizing the

promise of a biotech century for the benefit of a global community.65
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