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Jeremy Rifkin may look more
like a prosperous banker than
an environmental activist, but
he has long been the biotech-
nology industry's most famous
critic. He has written fourteen
books in his role as a roving
guru of economic and cultural
trends, including Algeny. The

End of Work and Declaration of a Heretic. During the
1980s, he was ('Oneof the key figures in a successful world-
wide movement to limit the use of bovine growth hor-
mone to boost milk yields. That time, says Rifkin, "we
won, but as we were overproducing milk, the drug was a
loser to start with-we were handed a soft ball".

At that time. too. the biotechnology industry was really
in its infancy. Inhis new book, TheBiot~~ Ce'!tury, Rifkin-

explains thatthe- industry is fast becoming a giant and
that the need for public debate is greater than ever. New
Scientist met Rifkin and asked him to explain his hereti-
cal view of how the industry is developing, where he
believes the dangers lie in genetic engineering of crops,
why he thinks that the current style of agricultural
biotechnology is doomed. and how he would like to see
genetic science used. You may disagree strongly with his
views but read on . . .

"THE public still thinks of biotechnology as pro-
ducing medical breakthroughs and some new
crops. They might worry about the need for
labelling of foods. but the industry is really look-
ing at a lot more than that. Genetic engineering is
going to produce chemicals, building materials,
plastics, fibres, new sources of energy as well as
drugs and vaccines. Watch the industry. It is very
impressive what has happened. In the past year,
Monsanto, Novartis, Hoescht Chemical in Ger-
many and Du Pont have all made a decision to
shed or sell parts of their chemical divisions. They
are all life science companies now. For them, the
metamorphosis is to genetic commerce. That sig-
nals the passing of one era and the beginning of
another. One of the primary purposes of my new
book is to explain that the new economic era is
going to bring about changes at least as significant
as the Industrial Revolution, and it is going to be
baSedongeneticcommerce. - --

I use the new term "genetic pollution" in this
book. I think it is going to gain currency very
quickly. We need to look at the scale of what is
happening. Right now, the life science companies ~
are introducing scores of genetically engineered ~
organisms into experimental field tests and sev- ~
eral into commercialproduction. But in the next -~
ten years, the major companies hope to introduce ~
thousands of gene-spliced organisms over mil- ~
lions of acres of land and even into the water. -§.
They will reseed the planet with a second gene- g
sis. We are not talking about just genetic food ~
crops, but also microbes that eat up landfills and ~
radioactive wastes, and plants designed to secrete ~.
chemicals, pharmaceuticals and plastics in every ~



cell. This is an extraordinary change.
The life science companies will argue

that all they are doing is a more sophisti-
cated form of breeding, and we have had
breeding since the Neolithic revolution.
That is their argument and it is wrong.

Let me go through it systematically.
This is not an extension of classical breed-

ing. In classical breeding, it is possible to
cross relatives to create hybrids-you can
cross a donkey and a horse and get a
mule-but you can't cross a donkey and
an oak tree. But with genetic engineering
technology you can cross all the biologi-
cal boundaries: you can make mice with

of spraying Rere and there infrequently,
you actually have that herbicide-resistant
gene in your crop so you can spray and
kill everything in sight without killing
your crop. If you are putting a herbicide-
resistant gene in every cell of every plant
over millions of acres, you certainly up
the ante for the emergence of resistant
strains of weed.

That is the most simple, the build-up of .
resistance. But what if genes jump be-
tween species? The scientific community
once said that was absurd. Now we are

beginning to weigh the evidence. Danish
studies of a herbicide-resistant gene show

'This is not an extension of classical
breeclmg_Witb- genetic engineermg-\,ou
can cross all the biologic~1 boundaries'

that during pollination it will jump easily
over long distances. It is fixed in the
genetic code of weedy relatives and is
passed on to future generations. If you
pass herbicide resistance to weeds, how
do you recall,that to the laboratory?

Look at the landscape. There will be
plants over millions of acres producing
biodegradable plastics, chemicals and
vaccines, all encoding for specific genes
that can jump and fix for herbicide, pesti-
cide and viral resistance in weedy rela-
tives. I don't think you even have to be an
alarmist. If just a small fraction of these
introductions turn out to be long-term
pests, then we have irreversible damage to
ecosystems.It could be devastating.

go out without long-term catastrophic
insurance. Why aren't members of Parlia-
ment and Congress asking who is going to
be liable for losses? Will it be the govern-
ment, home-owners, farmers?

The reason the insurance industry and
the reinsurance industry will not touch
this is that they say we have no way of
assigning risk. There is no predictive ecol-
ogy. There is no ecological risk assessment
science. I have been saying this for 15
years. Every government says it is regu-
lating scientifically the introduction of ge-
netically engineered organisms into the
environment. But all the players know
that there is absolutely no risk-assessment
science by which to do it.

The liability issue is the industry's
-A..c-hilles-heel.-My-ewnbet is-that agricul-----
tural biotechnology is going to be one of '

the great disasters of corporate capitalist
history. There are two reasons I think that.
First, the life sciences industry has mis-
judged where the consumers are moving
i~ terms of their foodpreferences. The

human growth genes and you can have
firefly genes lighting up tobacco plants.

Once you can cross all biological bound-
aries, you begin to see a species as simply
genetic information that is fluid. That
brings us into a whole new way to con-
ceptualise not only our relationship with
nature, but how we use it.

Let us take some examples. Suppose a
company wants to put a plant into the
environment that produces biodegradable
plastic in every cell. Its executives come to
you and say: "Gee, this is sustainable, this
is what you want-it is biodegradable."
But what they don't say is what happens
when this plant is producing plastic in
every cell over millions of acres. What
happens when foraging birds and insects Wh 0
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an mICroorgamsms an amma s come In
contact with that plant? There are plants And who would pay if there is a catastro-

---in-research- and--development- tha t have --pfle-?~Ne-ffisurance-c.Qlnpany-williJrovid e ~-
genes that code for specific pharmaceuti- cover. The insurance industry quietly let
cals, chemicals and vaccines. it be known early on that it would insure

It is the scale that is important. Thou- only for short-term crop damage and neg-
sands of introductions propagating in ligence. There is no long-term insurance.
land, water and air over the next twenty If one of their genes jumps-and it is easy
years: the life sciences companies want to to spot because if you have weeds fixing
have the land full of genetically engi- for herbicide and pesticide resistance and
neered crops, both food and pharmaceu- they proliferate, you will be able to iden-
ticals in less than 10 years. But have they tify whose gene that was-you will have
addressed the issue of whether genetic a problem that could last for generations.
pollution can spread? There is no insurance company that will

These companies want to place plants in touch it.
the environment with herbicide, pesticide I've said that companies should go to
and viral resistance genes. They say that Congress for a Price Anderson Act [the
this is good for the environment because Act protecting the nuclear industry from
we will use less herbicide and pesticide. catastrophic liability] but they would
Well, let's look at what could happen. never do that because if they went for a

The obvious first problem is build-up Price Anderson Act then everyone would
of herbicide resistance in weeds. Instead be alarmed. -Sothey made the decision to



I My bet is that agricultural biotechnology
is going to be one of the great disasters
of corporate capitalist history'
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middle class sets the trends in Europe,
Japan and North America. I shuttle back
and forth every three weeks, and I can tell
you that the middle class is moving
towards organic foods.

Secondly, liability is going to kill this
industry. I really don't believe that it will
be able to deal with the liability issue over
genes jumping. It says it will take all these
elaborate precautions and that every
farmer will build hedges and fortresses-
what farmer is going do that?

I think that it is likely that we will be
plagued by genetic pollution, and that we
will look back and see chemical and

nuclear pollution as not as significant-
even though one brought us global
warming and the other waste that we can-

not deal with for thousands of years. Ge-
netic pollution could be more serious be-
cause of the volume of the introductions
and because the introductions are so

novel. We are placing living things in the
environment where there is no evolution-

ary history on how to accommodate them.
I think if you brought 10 ecologists into
the room they might say the same thing.

The life sciences industry may find it
difficult to believe that its agenda could be
rejected but remember that the baby-
boom generation rejected nuclear power,
the crown jewel of 20th-century physics.
When I was growing up in the 19S0s that
would have been unthinkable.

There is a naive idea that there is only
one agenda-are you for this science or

are you a Luddite? Are you an advocate
of change or are you scared to death of
the future? That's not the debate. The

issue is not whether you are for or against
the science, the issue is what are the tech-

nologies we wish to use that harness that
science commercially and socially.

Greatest opportunity
I am in favour of genetic science but I
believe that there is a hard path and a soft
path to using this science. Are we going to
put our government research and devel-
opment money into genetically engi-
neered food which is really a primitive
form of applied science? It's a form of
science that started with the Baconian

tradition. Find ways to engineer your
plants so that they are in isolation from
ecosystems and can defend themselves
and ward off potential incursions from
local ecosystems. It is a defensive, Bacon-
ian approach to applied science that we
have been using for several hundred
years. That is hard-path technology.

But this same genetic science could
be used for developing a sophisticated
organic-based agricultural production
system in the 21st century. That would be
the soft path. With the new science we are
learning all sorts of things about how
genes are turned on and off and how they
are expressed, about the relationship
between genotype and phenotype. We
have a lot of data on ecological dynamics,
we could begin to use that science to cre-
ate a very sophisticated organic-based
agriculture. Instead of engineering our
plants in isolation from ecosystems in a
defensive way, we could find ways to bet-
ter understand how traditional varieties

fit into local ecosystems so that they are
compatible and integrated.

From an intellectual point of view, L
really think that the shift into the age
of genetic science is the greatest opportu-
nity in history. It should force us all,
this generation and the next generation,
to ask all the big questions. What is the
value of a human being? Does life have
intrinsic or just utility value? What is
our obligation to future generations?
What is our sense of responsibility to the
creatures with which we coexist? lt really
does force us, if we are willing and
open to have the debate, to rethink our
humanity and the meaning of existence. I
mean that in a very sincere way. I don't
know if we will have the debate, but if we

do, it will be a great opportunity and in
the final analysis genetic science will be
well served." 0


