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L E T T E R S

Challenging a greedy world
I was troubled by the articles in the Janu-
ary/February issue of The Witness that
addressed the Arctic National Wildlife
Refuge (ANWR), especially the impact of
development on the Gwich'in people. My
troubled mind and heart stem from the
statements of Steven Charleston, former
Episcopal Bishop of Alaska, and Mark Mac-
Donald, our present Bishop, who did not
even mention another group of Christian
indigenous people with a direct stake in
ANWR development. I am referring to the
Inupiat (Eskimo) people of the Arctic Slope.
The Inupiat own 92,000 acres of subsurface
mineral rights in the ANWR coastal plain.

My hope in writing this letter is to offer a
complementary, rather than an adversarial,
viewpoint to that raised by Bishops
Charleston and MacDonald. Eight months
ago I moved from Anchorage to Barrow at
the invitation of Arctic Slope Regional Cor-
poration (ASRC), owned by nearly 8,000
Inupiat shareholders, to accept the position
of Corporate Staff Attorney. Barrow is a dif-
ferent world. Like the Gwich'in, the Inupiat
derive up to 80 percent of their food from
subsistence hunting and fishing, so they are
highly motivated to protect the land. ASRC
has pioneered innovative means to develop
oil and gas resources in the fragile tundra
ecology of the Arctic. Yet many Inupiat now
feel "invisible" because their pro-ANWR
development stance causes them to be
"lumped in" with the oil companies and
branded as "greedy Natives" by those who
do not take the time to understand the com-
plex legal realities of Inupiat life.

ASRC is one of 13 Regional Corporations
formed under the Alaska Native Claims Set-
tlement Act of 1971. The Regional Corpora-
tions were granted the mineral rights and
the Village Corporations the surface rights
to certain land selections within each
Region. Because mineral resources are not
evenly distributed throughout Alaska,
ANCSA dictated that each Regional Corpo-
ration redistribute 70 percent of its annual

revenue from resource development to the
other Regions for the benefit of their Native
shareholders.

Under ANCSA, the Gwich'in elected to
take absolute title to their former reserva-
tion land and dissolved their Village Corpo-
ration. Thus, the Gwich'in have no
obligation to share the wealth from their
resource development with other Regions;
and the Gwich'in are not entitled to share in
the resource development of other Regions.
The Gwich'in leased most of their land for
oil and gas exploration; but no developable
resources were found. Self-determination is
a choice, and every choice has its conse-
quences.

In the early 1970s ASRC raised concerns
about the potential environmental impacts
of oil development at Prudhoe Bay on the
Caribou — the same concerns that the
Gwich'in raise now. However, after over 30
years, ASRC's concerns about negative envi-
ronmental impacts on the Caribou at Prud-
hoe Bay have not materialized. The Central
Arctic herd has thrived and increased many
times over.

If we are to cure the "radioactive legacy of
imperialism" as Steven Charleston so elo-
quently advocates, then we must have the
courage to support Native self-determina-
tion and take the time to understand the
many viewpoints that exist within the
Native community. And like our Bishops I
report strong reason for hope. Heroic efforts
are being made by the Gwich'in and the Inu-
piat to open and maintain constructive dia-
logue on the issues that divide them on
ANWR development.

As people of faith in the dominant culture
we can support the Inupiat and Gwich'in
dialogue in prayer and by lobbying our
elected officials to ensure that all Native
voices will be heard on resource develop-
ment issues.

Erin Rose, Esq.
Corporate Staff Attorney
Arctic Slope Regional Corporation
Barrow, AL
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(All that we are, all that we have, comes
from God and will one day return to God!

For a brief period of time we are given
time, energy and resources to use on
behalf of life. What we do with these gifts
ultimately defines the character of our
politics and the depth of our spiritual
understanding.

Ensure your continuing legacy for the ideals
and actions you consider important. Please
consider a bequest or life income gift to
The Witness.

Planned Giving is one expression of the wise use of the

personal resources God has entrusted to us.

for more information
CONTACT WES TODD AT 207. 354. 7041

The Witness will furnish an
easily-assembled display of recent &
current editions of The Witness for:

conferences
retreats
conventions
meetings

Each display consists of 50 magazines
on a variety of topics. You may request
specific issues.

This is a FREE SERVICE
Contact The Witness at least
2 weeks before your event.

call: 207. 763. 2990
email: alice@thewitness.org

fax: 207. 763. 2991

DV

Check out
'A Global Witness'

Through this section of our website we

are offering analysis and commentary

from around the U.S. church and the

global Anglican Communion. Our aim is to

encourage a reclaiming of the Anglican

vocation of "public theology" — and to

expand awareness of the issues and

struggles occupying the hearts and minds

of progressive Anglicans and other

persons of faith worldwide.

www.thewitness.org
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E D I T O R I A L N O T E S

Entering into the GM debate
by Julie A. Wortman

THIS ISSUE on biotechnology and genet-
ically modified (GM) food is full of
questions, many of them prompted by

last January's conference on "Genetic Engi-
neering and Food for the World" co-sponsored
by the Episcopal Church's Faith Ethics, Sci-
ence and Technology Committee and the
Cathedral Church of St. John the Divine. I
attended that conference pretty confident that
I'd leave with my biases intact — namely, that
such innovations as genetically engineered or
modified crops are the demonic creatures of
the multinational agri-corporations who have
developed them soley to increase profits with-
out concern for their potentially negative
impact on the health of the planet and the
starving millions of the developing world.

As usual, I found that the truth is more
nuanced — and confusing (to this non-scien-
tific mind, at least) — than that. While mam-
moth multinational corporations were,
indeed, behind the GM "green revolution,"
and while they have, indeed, focused their
research on developments that would immedi-
ately benefit their own bottom lines, genetic
engineering of crop plants might not be inher-
ently a bad thing for ecosystems and for hun-
gry people.

The operative word here is "might." And the
big question is, as food scientist Marion Nestle
pointed out in a conference workshop, who
gets to decide if the risks to human and envi-
ronmental health are acceptable? Even more
fundamentally, who rightfully "owns" the very
stuff of creation?

Somehow, up until now the public-as-stake-
holder has been absent when answers to these
questions have been given (by scientists work-
ing for Monsanto and other food corpora-
tions) — and accepted virtually without
question by government regulators. Most
notably, the churches and other keepers of cul-
tural and social values — and seekers after jus-

tice — have been pretty much dismissed as
having nothing of relevance to add to the lop-
sided conversation about what shape the
globe's agricultural future should take. But a
shift may be on the horizon. As a recent "Agri-
culture White Paper" issued by the Kansas
Catholic bishops points out, "The great prob-
lems posed by the agricultural sector cannot
be addressed as technical problems only. Nor
can they be addressed as political problems
only. They are, at their root, ethical problems."

So far, the ethical challenges to the rapid
spread of GM foods have been raised most per-
suasively by the organic farming community.
Food safety, of course, has been at the heart of
organic agriculture's appeal — and, certainly,
health concerns are a powerful reason to sup-

port the natural processes of organic agricul-
ture. For me, though, the even greater draw of
organics is the fact that when I support organic
agriculture I am also supporting an environ-
mentally positive ethic of regional and local
food security and an economically just system
of wage-cost relationships that values the
intensive labor involved. Most organic opera-
tions, too, are small farms owned by people
who have a personal stake in the quality of
their communities' lives. And, where poultry,
pigs and cattle are involved, the treatment of
these "crops" is vastly more humane than in
factory-farming contexts where both animals
and land suffer unspeakable degradation, pain
and suffering.

A measure of the success of the organic
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community in making the benefits of its crops
better known — and perhaps a measure of the
failure of agri-corporations to respect con-
sumers' right to know what they are eating —
is that a British supermarket company, Ice-
land, has announced that, in addition to ban-
ning GM foods, it will invest more than $13
million to make organic produce available to
customers at prices comparable to those of
foods grown with pesticides. According to
Grist magazine, Iceland has made deals to buy
nearly 40 percent of the world's organic pro-
duce and it plans to invest $1.5 million in the
British National Trust's farming program to
increase the amount of organic farmland in
Britain.

From a North American and Western per-
spective, the choices are there. And my intu-
ition suggests that for people in developing
countries, traditional agricultural practices are
a fit with the ethic of sustainability and
social/cultural/environmental health implied
by organics. But what do I know? As Mari-
anne Arbogast's sidebar interview with the
U.N.'s Peter Matlon suggests, biotechnology
may offer developing countries a fast-track to
self-sufficient food production. Who can be
against that?

But one thing seems certain. It is high time
that people who live out of a faith in the good-
ness of creation — and a commitment to jus-
tice in every sphere of life — join in figuring
out the answers. As Susan Youmans, of the
Episcopal Church's Faith Ethics, Science and
Technology Committee pointed out at last
January's genetic engineering conference,
we've all got a responsibility to try. •

For more information on the Episcopal Church's
Committee on Faith Ethics, Science and Tech-
nology check out <http://ecusa.anglican.org/sci-
ence/>. Established in 1997, the committee is
open to all Episcopalians interested in the inter-
actions oj Christian jaith with science, technol-
ogy and medicine. The Steering Committee is
appointed by the Episcopal Church's Executive
Council.

A note on the great photos: We've obtained
much oj the fine art photography in this and
other recent Witness issues with the help oj
Brooks Jensen at LensWork Publishing, which is
devoted to "Fine Art Photography at Real People
Prices." We're gratejul. Check them out at
<www. lenswork. com>; 1 -800-659-2130.
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M E D I A R E V I E W

Biotechnology & the emerging
political economy
by Bill Wylie-Kellermann

Jeremy Rif kin, The Age of Access
(NY: Jeremy P. Tarcher/Putnam, 2000)

TWENTY YEARS AGO, Jeremy Rifkin
was part of an action that disrupted a
meeting on genetic engineering at the

National Academy of Science. He and friends
chanted, "We Will Not be Cloned!" Five
years later he co-authored Who Should Play
God? which title implies a certain theologi-
cal take on genetic engineering. More
recently, his Biotech Century (1998) has out-
lined a dire manifesto of the perils inherent
and largely unexamined in the current
biotechnological revolution.

Now, in The Age oj Access, where he
touches on biotechnology it is set in the
larger context of "hypercapitalism" and the
mechanisms of the new political economy. In
a sense, corporate genetics are emblematic of
that emerging economy. Rifkin identifies a
rapid sea change in which the objects of
market exchange are increasingly "weight-
less." By this he means not only the digital
information in which they are encoded, but
the very ideas, images, relationships, cultural
material — indeed, experiences themselves.
Property, in the sense of real estate or even
owned commodities, comes to be secondary
in this global scheme. It is the "access" to
real estate or commodities or information or
cultural images and experiences which is
bought and sold, or better "leased" and
"timeshared" in the market. "Intellectual
property" becomes the coin of the realm.

"Imagine a world where virtually every
activity outside the confines of family rela-
tions is a paid-for experience, a world in
which traditional reciprocal obligation and
expectations — mediated by feelings of
faith, empathy, and solidarity — are replaced
by contractual relations in the form of paid-
for memberships, subscriptions, admission

THE AGE
FACCESS

charges, retainers and
fees."

So, how does genetic
engineering figure into
such an economic
framework? Precisely
and emblematically
so. For example:
When a farmer buys a
certain seed stock, say, he or she is not buying
the seeds so much as leasing the patented
genetic code by which they are formulated. If
the access fee is not paid in the next planting
season, but the same seed stock is used, the
farmer is in violation of the corporation's
patent rights — is, in effect, stealing their
intellectual property. Says Rifkin, "The elimi-
nation of the widespread ownership of the
seeds of life and their concentration in the
hands of a few companies mark a turning
point in the history of agriculture. Like other
fields, agricultural commerce is moving from
a seller-buyer to a supplier-user relationship."

The same underlying relationship applies
to virtually all of the uses of genetic coding.
Where the DNA string is patented, be it a
"natural" discovery or a "modified" creation,
use of and access to that organism of biolog-
ical process for medical or any other com-
mercial purposes is precisely controlled. The
Geron Corporation has a patent pending for
human stem cells, those primordial cells
from which individual human beings
develop.

Playing God, indeed. In the theological
economy, what is the greater idolotry (or
blasphemy for that matter): To modify,
manipulate, and design creatures geneti-
cally? Or to claim ownership of that image
and pattern? •

Bill Wylie-Kellermann is The Witness' book
review editor and a Witness contributing editor.
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Cnrmel Volley fiom Halls Ridge by John Wimberley

In the day that the Yahweh God made the earth and the heavens, when no plant of the
field was yet in the earth and no herb of the field had yet sprung up — for the Yahweh
God had not caused it to rain upon the earth, and there was no one to till the ground;

but a stream would rise from the earth, and water the whole face of the ground — then
the Yahweh God formed the earth creature from the dust of the ground, and breathed

into its nostrils the breath of life; and the earth creature became a living being.

And the Yahweh God planted a garden in Eden, in the east; and there the Yahweh
God put the earth creature whom the Yahweh God had formed.

Out of the ground the Yahweh God made to grow every tree that is pleasant to the sight
and good for food, the tree of life also in the midst of the garden, and the tree of the

knowledge of good and evil.

— Genesis 2:4-9 (NRSV)

The WITNESS
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T H E G M D E B A T E
'Is it okay to change what is a tree, what is a salmon, what is food?'
by Marianne Arbogast

AS I WAS OPENING a new jar of
apricot preserves the other morn-
ing, I noticed a flag on the label

that reads: "NOW GMO FREE." The small
print assures me that "every ingredient in
this jar is certified to be free of genetically
modified organisms." The issues sur-
rounding genetically engineered (GE)
foods have only recently begun to pene-
trate my awareness, and I hadn't bought
the product for that reason. But clearly, the
company considers it a selling point.

Labeling, in fact, is one of the battle-
fields where the controversy over GE
foods is being fought out. Groups like the
Safe Foods Campaign — which is calling
for a moratorium on genetically engi-
neered foods — are demanding mandatory
labeling of all foods that contain geneti-
cally engineered ingredients. "The rapid
advance of this technology has been
accompanied by almost no federal safety
testing or regulation," a Safe Foods Cam-
paign flyer reads. "A January 1999 Time
magazine poll found that 81 percent of
U.S. consumers believe GE foods should
be labeled, yet the FDA's most recent
changes in its GE policy still do not
require labeling or comprehensive pre-
market health and environmental testing."

The speed of the GE foods revolution —
fueled by corporations that, while they
claim to want to feed the world, might rea-
sonably be suspected of wanting to feed
their profit margins — should concern
everyone, writes Jean English, editor of
The Maine Organic Farmer & Gardener,
published by the Maine Organic Farmer
and Gardener Association (MOFGA).

"When MOFGA proposed its first labeling
legislation in 1993, not a single GE prod-
uct was on our supermarket shelves," she
writes. "Now, an estimated 60 percent of
our processed foods contain GE ingredi-
ents, either corn or soy derivatives. Advo-
cates of GE technology often argue that
hundreds of thousands of Americans are
consuming GE food every day, with no ill
effects, so why worry?"

Here's why, she explains. First, if there
were ill effects, either short- or long-term,
how could we know their source, if GE
foods are neither tested nor labeled? And
second, the quantities we consume are des-
tined to sharply rise. "The products now on
the market are only the tip of the iceberg, or
more accurately, perhaps, a molecule of the
iceberg, of the brave new world of GE prod-
ucts that scientists in the laboratory are
developing," English writes. "Each new
product presents new and unique, and
largely untested, issues of environmental
impact, nutrition and food safety."

The FDA — and the food industry —
counter that foods containing GE ingredi-
ents do not differ in any substantial way
from those without them. Moreover, indus-
try spokespersons say, labeling would cause
consumers unnecessary alarm and impose
significant burdens on producers — an
argument that seems difficult to defend,
since many manufacturers who export their
products do manage to comply with more
stringent European labeling rules.

Those who demand labeling do believe
that GE foods are substantially, and dan-
gerously, different — in the risks they pose
to human health and the health of ecosys-

tems, in the economic and social impact
they will have on people in developing
countries, and in the fundamental ques-
tions they raise about the integrity of cre-
ation. As Seattle activist Craig Winters,
quoted in Science & Spirit magazine,
explains, "If genetically engineered foods
were labeled, consumers would pay more
attention and start asking important ques-
tions: What are our values? Is it okay to
change what is a tree, what is a salmon,
what is food?"

Human health risks
The first reason it may not be okay to
make such changes has to do with risks to
human health. Here, much of the concern
is that we simply don't know whether GE
foods are safe or not, or how genetic engi-
neering might change the nutritional com-
position of foods; and the minimal testing
that has been done on GE products has
often been sponsored by the very corpora-
tions with an economic interest in pro-
moting them.

The Safe Foods Campaign cites studies
that have linked consumption of GE foods
by rats to organ and immune system dam-
age and stomach lesions. MOFGA's Jean
English writes of Arpad Pusztai, a
researcher for an institute in Scotland that
had received money from Monsanto, who
lost his job after going public with results
of a study that documented malformed
kidneys, spleen and brain tissue, as well as
weakened immune systems and thickened
stomach linings, in rats fed GE potatoes.
Although his research techniques were
criticized by the institute, they were exon-
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In March 2000, over 3000 protesters marched to Boston's Hynes Convention Center, the site oj a biotechnology conference called "Bio2000," to
voice their concerns about genetically modified foods, corporate patents of genes and crops, and corporate control over food and health.

erated by an outside panel of scientists
who said his conclusions were justified
and recommended a moratorium on the
sale of GE foods in Great Britain.

Another health concern has to do with
the use of genes for antibiotic resistance in
the genetic engineering process. These are
not "target genes" for desired traits but
"marker genes," which make it easy to test
whether the desired gene has been suc-
cessfully transferred. Critics claim that this
could lead to increased antibiotic resistance
in disease-causing bacteria — already a
health concern of significant proportions.

GE foods also have the potential to trig-
ger new food allergies. An oft-cited case is
the insertion of a Brazil nut gene into soy
by Pioneer Seed Company. Although initial
animal testing seemed to indicate that the
product was safe, further research con-
cluded that the modified soy might trigger
serious reactions in humans allergic to
nuts. Moreover, when foods are modified
to include genes from species not normally
included in the human diet, unpredictable
allergic reactions could occur.

Finally, critics of genetic engineering
fear that it could change the nutritional
composition of foods in unpredictable and
potentially negative ways.

Supporters of genetic engineering view
3 these risks as minimal, claiming that
a genetic engineering is more likely to
^| increase nutritional value. And allergy suf-
~f ferers might benefit if scientists are able to
J- disable the genes that produce allergens.
J Michael Jacobson of the Center for Sci-
1, ence in the Public Interest — a consumer
§ watchdog group that has spoken out
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against everything from french fries to sul-
fites — wrote a recent column in The Wall
Street Journal defending GE foods. "While
biotechnology is not a panacea for every nutri-
tional and agricultural problem, it is a powerful
tool to increase food production, protect the
environment, improve the healthfulness of
foods and produce valuable pharmaceuticals. It
should not be rejected cavalierly." While Jacob-
son is in favor of expanding safety testing and
regulation, he is optimistic about the technol-
ogy's potential. And his position illustrates one
of the most confusing aspects of the controversy
— namely, that GE advocates and adversaries
often base their arguments on the same set of
values.

Risks to ecosystems
This is particularly true in the assessment of
the potential impact of GE crops on ecosys-
tems. Advocates say biotechnology will lead
to decreased use of pesticides, while oppo-
nents say it is likely to increase pesticide use.
Advocates say it will allow the use of fewer
toxic herbicides; opponents argue the reverse.

"Ecology is very complicated, and it's diffi-
cult to predict ecological outcomes," says
Allison Snow, a biologist at Ohio State Uni-
versity who is studying the problem of gene
flow from GE crops to related wild plants.
"It's hard to say right now that there's any
benefit at all [to GE crops] or a huge risk at
all. Ecologists are probably a little more cau-
tious, obviously, than people who are pro-
moting the technology. Probably most
ecologists who have thought about this and
studied it would say, yes, there are some ben-
efits, but there are some pretty serious risks
that we need to watch out for."

Snow names three. One is the rapid evolu-
tion of pesticide resistance in insects that
feed on crops engineered to contain a pesti-
cide such as Bt — the Bacillus thuringiensis
bacterium. Organic gardeners — who dust
Bt onto crops as a primary pest control tool
— are particularly alarmed that its wide-
spread engineering into crops will produce
strains of Bt-resistant insects — thus render-
ing Bt ineffective in any form.

A second risk is the possible effect of such
crops on "non-target" insects. The monarch
butterfly became a symbol of this danger

after Cornell University researchers reported
that pollen from Bt corn — engineered to pro-
duce its own pesticide — was toxic to that
species. Other studies have reported that it can
have toxic effects on ladybugs and lacewings,
insects that benefit farmers by eating aphids.

A third risk is gene flow from GE crops to
non-GE crops or to the crops' wild relatives.
Not only would this make the presence of GE
ingredients in foods impossible to prevent or
control, it might also create "superweeds"
from the crossing of herbicide-resistant GE
crops with weedy relatives, increasing the

need for chemical herbicides and threatening
biodiversity. While gene flow from transgenic
crops to weeds has not yet been documented,
Snow says that it is happening.

"I would not say it's very common right
now, mainly because corn and soybean and
potatoes [the main GE crops in the U.S.]
don't have wild relatives," she says. "It's only
other crops like rice and squash and canola
where this is starting to happen. I was just
talking with someone who said that Tasma-
nia wanted to be GM-free, but they had some
field trials with canola that was genetically
modified, and now it's all along the roadside
and there's just no way they can get rid of it."

The possibility of stress-tolerant crops,
which would need less water or fewer nutri-
ents, opens up another area of debate. On
the plus side would be less need for irriga-

tion and fertilizers. On the downside would
be the possibility of further agricultural
sprawl into areas where farming had not pre-
viously been possible — desirable, perhaps,
in very poor areas of the world, but ulti-
mately damaging in others, leading to fur-
ther loss of biodiversity. And, as with
herbicide- and insect-resistant crops, gene
flow could be a problem. No one wants
stress-resistant weeds.

It's too early to assess which of the poten-
tial risks or benefits are occurring, Snow
believes, though she agrees that the technol-
ogy has moved ahead too fast.

"I think things should proceed a little
more slowly, and government regulations
need to be examined and re-examined all the
time to make sure that they're keeping pace
with what the industry is trying to sell."

Economic and social concerns
A colorful brochure titled "Global Harvest:
Biotechnology & Imported Food" pictures
lush green and golden fields, and women in
developing world marketplaces brimming
with grain and produce. The credit on the
back names the source and their slogan:
"Monsanto — Food, Health, Hope." Inside,
the corporation recites statistics on growing
population, life expectancy and global
demand for meat, along with decreasing land
availability and food resources. But Mon-
santo has the solution: Bioengineered crops
will "enable farmers to produce more food at
lower cost in sustainable ways and provide
consumers with a more abundant, higher
quality food supply."

Skeptics abound. For many, Monsanto's
name is linked not with "food, health and
hope" but with the infamous "terminator
technology" which produces sterile seeds,
forcing farmers to purchase new seed from
the company year after year. Although, after
massive public protest, Monsanto promised
in 1999 not to commercialize these "gene
protection systems," research and patent
application has continued on such technol-
ogy by other global corporations.

Ironically, "terminator technology" might
offer an ecological advantage, in preventing
gene flow to wild relatives or non-GE crops.
But it illustrates a fundamental problem with
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the use of genetic engineering in the devel-
oping world — the issue of control. Who
will benefit if people in developing nations
become dependent on global corporations
for their food supply?

The patenting of genetic engineering
processes and their products by multina-
tional companies is an area of concern both
for those who warn of the dangers of
biotechnology for developing countries, and
those who are optimistic about its potential.

"Patents and intellectual property rights
are supposed to be granted for novel inven-
tions," Indian doctor Vandana Shiva said in a
recent lecture. "But patents are being
claimed for rice varieties such as the basmati
for which my valley — where I was born —
is famous, or pesticides derived from the
Neem which our mothers and grandmothers
have been using. The knowledge of the poor
is being converted into the property of
global corporations, creating a situation
where the poor will have to pay for the seeds
and medicines they have evolved and have
used to meet their own needs for nutrition
and health care."

Shiva regards biotechnology as another
stage in the process of the globalization of
food, which — in the name of increased pro-
duction — is destroying the biodiversity
essential to the health of the earth and of the
poor, who rely on a wide array of native
plants to meet nutritional needs. In an arti-
cle titled "A Blind Approach to Blindness
Prevention," she challenges the apparent
benefits of "golden rice," bioengineered with
genes from daffodils to create a yellow rice
high in beta-carotene, used by the body to
produce Vitamin A. Although widely hailed
as a "miracle cure" for blindness caused by
lack of Vitamin A in the diet of children in
poor countries, its production is part of a
process that has destroyed traditional, natural
sources of the vitamin, Shiva writes. "Sources
of Vitamin A in the form of green leafy veg-
etables are being destroyed by the Green Rev-
olution and genetic engineering which
promote the use of herbicides in agriculture."

Moreover, rice production is water-
intensive, unlike the production of native
greens and fruits which produce Vitamin A.
And excessive Vitamin A can be harmful.

Peter Motion is Chief of the Global Program for Food Security and
Agriculture at the United Nations Development Program

Marianne Arbogast: At the recent conference on genetic engineering and the world food sup-
ply in New York, you said that the "second generation" of biotechnology has the potential to
impact developing countries in positive ways. How is this second generation different?

Peter Matlon: The first generation was basically driven by demands in industrial countries,
so they were focusing on crops and on traits which were most appropriate for large-scale pro-
duction by capital-intensive units in the temperate zones. But more recently a great deal of
work has focused on crops that are more relevant for the tropics, and for the commodities
which are produced and consumed by poor people, as opposed to wealthy people in the
North, and on traits that are more relevant for resource-poor farmers. So you've got a lot of
work now that has been done on sweet potatoes, on plantain, on rice, on maizes that are
grown by African farmers.What they're now focusing on increasingly are those traits that
would be useful for those farmers who simply cannot afford input — for example, virus resis-
tance in beans and potatoes, insect resistance that is going into maize, nutritional work that
has gone into the rices and probably some of the other cereals. Some people have said, look
around, biotechnology has been around for more than 10 years and it hasn't helped any poor
farmers; therefore, biotechnology can never help poor farmers. It's true that they've not yet
helped poor farmers, but that is only because they were applying the technologies to differ-
ent crops, different traits and different environments. And it has enormous potential to help
resource-poor farmers in low-income tropical countries now.

M.A.: What about the problem of control by global corporations who own the patents and are
seeking to profit from genetically engineered crops?

P.M.: Intellectual property rights are a big problem right now. Well over 95 percent of all
biotechnological research in agriculture is being done by large multinationals. And they con-
trol property rights not only to most of the technologies, the gene sequences that have been
identified or fabricated, but they also have expanded traditional intellectual property rights
protection to the processes of the research itself. The means of integrating a gene into the
sequences, means of characterizing genes and so forth — that's all been patented. So if peo-
ple even want to do research, they have to have these tools, and to use the tools, they have
to get licenses. And so automatically the companies begin to have control over what kind of
research is done and where the products go. I've read a couple of articles that have suggested
that the patent agents which were assessing patents were simply overwhelmed with the new
science and did not understand it, and were granting patents on things which were very
questionable.

It's almost as if somebody patented the hammer, and they didn't sell the hammer, they
licensed it, so every house that was built with a hammer and a nail was still owned in part
by the person who came up with that hammer. It's really gotten out of control. You're not
just maximizing profit; you're creating exploitive rent.

There was a case where the U.N. had invested some 6 million dollars in supporting
research that was being done in Mexico at the World Center for Maize Research. It was work-
ing with African maize germ plasm, attempting to incorporate the Bt gene (actually sets of
genes) so that African farmers would have less loss of maize production due to stem bores.
Most of the Bt genes which were available and the processes to incorporate these genes into
the germ plasm were owned by a company, and so the project got licenses for research pur-
poses from this company. About five years into the project, when some good progress was
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being made, this company was acquired by another company. And that second company
looked at all of its research licenses and decided to call some of them back in. I was review-
ing this project in Mexico and while I was there we received a fax from this company saying
that they're withdrawing the license, they do not want this material to go further into pro-
duction stage, and we were to either send back all of the materials in which we had used
their processes or incorporated their genes, or destroy it and provide proof of having
destroyed it. We contacted probably the top intellectual property rights lawyer at Stanford's
law school, and made it known to them that we weren't going to accept this sitting down, and
we never heard anything more from them.

But we still faced the same problem in the sense that the center has a license to do the
research, but it doesn't have a license to commercialize it, to have the products of that
research go back to Africa to help the people they were being designed to help. This was two-
and- a-half years ago, and subsequent to that, more discussions have taken place and they are
working on a partnership that will enable that. But that was a case where very, very short-
sighted profit motive was driving this company to completely undo five years of work.

M.A.: How do you think patent law should be changed?

P.M.: One of the things that I would take issue with is that patent law extends protection now
to some 18 years. That might have made sense when there were steam engines, when it took
time to get a product up and get it out. Well, the pace of technological change is so rapid
now, to have an 18-year patent on a piece of biotechnology — on a process — doesn't make
any sense, and instead of encouraging invention, which is the whole justification of patent
law, I think today it's more likely frustrating invention, and certainly the application of the
products of invention to the poor, who don't represent a very attractive market.

One of the ways that this could be overcome is through private-public partnerships, and
we're seeing a lot of experimentation with that now. One way would be through what's called
market segmentation; that is, where a multinational would give up the rights, give away free,
pieces of its technology, in markets which are unlikely ever to compete with their major mar-
kets. For example, there's no way that Pioneer or Monsanto are ever going to be competing
on yams in Africa, so you give that away. You give away biotechnology for maize among
resource-poor fanners with a possible restriction that that maize can never be exported to
countries that are the major markets for global trade. You make it available for subsistence
crops free because there would be absolutely no competition, no reduction of profits, for the
private firms. All of these devices are now being experimented with. I'm more optimistic that
we'll come up with ways of borrowing technology at very low cost and applying it to crops
that are useful for the very poor, than that we're going to see a revisiting of patent law.

M.A.: Is it U.S. patent law that is the relevant law, or is there some international law?

P.M.s Every country has its own patent law. Many of them mimic the U.S. patent law. But
what firms can do is they take out a patent in the U.S., and they take it out in Egypt, and
they take it out in Zimbabwe and so forth.

M.A.: Why would the government of a country like Zimbabwe grant a patent to a multina-
tional corporation — just because they want them to be there?

P.M.: That's a good question. Part of it is simply that this is fairly new, and people really don't
understand the implications.

M.A.: What do you think about other concerns that are raised about genetically engineered
crops in developing countries — for instance, their ecological impact?

Since those who suffer from Vitamin A defi-
ciency suffer from general malnutrition, the
best approach would be to increase the food
security of the poor, Shiva says.

Others, such as Peter Matlon of the U.N.
Development Program [see interview, p. 11],
also critique the patent system, yet believe
that biotechnological innovations — liber-
ated from the grip of global economic inter-
ests — can increase poor farmers' food
security.

A December 2000 report of the E.U.- U.S.
Biotechnology Consultative Forum stressed
the need to look at the impact of biotech-
nology within the context of globalization.

"There is one global economic space, but
there is no mechanism to ensure global
equity," the report states. "Inequalities of
capacity — lack of trained scientists, for
example, or lawyers familiar with the intri-
cacies of the international intellectual prop-
erty system — perpetuate inequalities of
societal wealth and well-being."

Though "we should not burden biotech-
nology with the full weight of these broader
problems," the report argues, "we should not
make decisions about biotechnology out of
context. How biotechnology helps or harms
the world, contributes to equity or reduces it,
should be part of decision-making."

'The Great Yellow Hype'
Biotech corporations themselves appear to
have heard this message, and are capitalizing
on it with ad campaigns focused on the
needs of the developing world.

In an article titled "The Great Yellow
Hype," New York Times writer Michael Pol-
Ian suggests that the "unspoken challenge"
in ads extolling the benefits of golden rice
"is that if we don't get over our queasiness
about eating genetically modified food, kids
in the third world will go blind" (NYT,
3/4/01). Yet, he writes, "it remains to be seen
whether golden rice will ever offer as much
to malnourished children as it does to belea-
guered biotech companies. Its real achieve-
ment may be to win an argument rather than
solve a public-health problem." Even the
president of the Rockefeller Foundation,
which financed the initial research on
golden rice, has said that "the public-rela-
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tions uses of golden rice have gone too far,"
Pollan reports.

Still, others cite the potential medical uses
of genetic engineering as an area of tremen-
dous promise. Scientists have already devel-
oped potatoes and tomatoes that contain a
vaccine against hepatitis B, and are working
on inserting an anti-diarrhea gene into
bananas, according to a story in Science &
Spirit magazine (1-2/01). Such vaccines
would be significantly less expensive and
easier to store and distribute, advocates say.
They would eliminate the risk of disease
transmission through contaminated needles,
and would offer a medical advantage by pro-
moting the formation of antibodies in the
intestinal tract.

Other ethical issues
Genetic engineering of food raises a host of
other ethical issues. Animal welfare advo-
cates point to ailments developed by animals
who were bred with genes from other
species (not to mention the huge numbers of
animals subjected to biotechnological exper-
imental research), and vegetarians do not
want flounder genes in their tomatoes.

There are many, like Craig Winters, who
question whether biotechnology represents
an irreverent and ignorant tinkering with the
sacred and complex processes of life. Many
others object to the power of profit-driven
corporations to make decisions that could
have major, unforeseen impacts on the
health of the earth and its people. And many
are intuitively repelled by the idea of anyone
holding patents on forms of life.

"This technology's not going to go away,"
Allison Snow says. "You can't un-invent all
these things that people have discovered
about genetic engineering. So the question is
how fast should it proceed and how should
it be used wisely for the public good?"

While others would debate whether it
should proceed at all, and argue that "wise
use" of biotechnology is a contradiction in
terms, it is undeniable that the challenges
posed by genetic engineering are here to
stay. •

Detroiter Marianne Arbogast is associate
editor o/The Witness.

P.M.: I would have four recommendations. First, there is a need for increased research on
the environmental impacts of biotechnology. What are the risks? How does one manage
these risks? I say that not because any large-scale damage has been done — not even
small-scale damage has been done. There's very little evidence that any damage has been
done to date. But it is true that we don't fully understand these complex ecosystems, and
what the long-term ramifications might be. So, despite the fact that six national acade-
mies of science — the U.S., U.K., Brazil, India, China and Mexico — have basically said
they've looked at the environmental risks and didn't find any convincing evidence of dam-
age, they did call for more research to better understand this.

The second recommendation is to build the capacities in developing countries them-
selves in biotechnology applications and in developing biosafety systems. If we can build
the capacity in developing countries in applying these tools, then they don't have to
depend upon the multinationals, they can develop products themselves that really fit their
consumers and their producers. They also need to have biosafety regimes put in. Very few
developing countries have biosafety regimes in place, and those that do don't have the
capacity to implement them very effectively.

The third recommendation would be to increase investment in public research generally, par-
ticularly among the international agricultural research centers whose mandate is to produce
global public goods. They do not seek any profit, they do research on crops for the poor. If we
could increase their funding, then diey would be able to do much more of the upstream research
and develop new processes and identify new genes and actually do some of the genetic modifi-
cation themselves, and make these products available free to developing countries.

And the fourth recommendation would be to increase the access by public research
institutions to the biotechnology products and processes that are coming from the private
sector — through public-private partnerships, market segmentation, revisiting patent law
— and to come up with a new paradigm of enabling public research, particularly in devel-
oping countries, to get access to private-sector products and processes.

The problem is that funding generally has declined for agricultural research over the
last 10 to 15 years, and that trend has got to turn around. If it doesn't we're just going to
continue our dependence on the private sector in the North and, frankly, a lot of poten-
tial benefits will never be realized.

M.A.: Why has the research funding declined?

P.M.: Well, there's been a decrease in public funding of all development over the last 10
years in the U.S. and in Europe. Part of it's donor fatigue; part of it's just the belief that the
private sector can provide the solution; part of it is frustration with the political and finan-
cial mismanagement in developing countries themselves. So despite the fact that we've got
an incredible surplus, despite the fact that we've gotten the benefits from the Cold War
being over, those funds are not being used for development purposes. And then, within
development funding itself, there's been a declining share going into agriculture. In large
part that's because, perhaps, the research done in the past has been too successful; we don't
have a global food security problem, we've got more than enough food. The problem is it's
being produced in the wrong countries, and probably the wrong crops. So there's more than
enough food in the world to feed everybody, but that doesn't help a very poor farmer in
Uganda or in Zimbabwe or in Nigeria who can't keep his family well-fed because he's not
producing sufficiently. He doesn't have the income to buy surplus wheat from Argentina or
Australia or the U.S. or Canada. So what we're arguing is, sure, you don't have a global food
security problem, but you do have a lot of people who are food-insecure because they're in
poverty. And if they happen to be farmers, then give them the means of increasing their
income, and the best way of doing that is to increase their productivity, reduce their losses.
And that, I think, is one of the promises of biotechnology. •
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B I O T E C H N O L O G Y

Whose values, whose decisions?
by Marion Nestle

1

MY TRAINING is in molecular biology and per-
haps for that reason I spend much of my time
explaining food biotechnology to the public,

and public perceptions of food biotechnology to scien-
tists. On a superficial level, public perceptions are easy to
explain. Surveys of consumer attitudes about food
biotechnology date back to the mid-1980s; I have copies
of the results of more than 20 such surveys, at least five
from 2000. Some academics have constructed careers by
asking people what they think about the topic, but I do
not find the survey results very interesting. For one
thing, the surveys all produce similar results. They report
that, in theory, people believe that biotechnology can do
good things for them and the world, but:

They don't understand the science,
They are afraid of science and biotechnology,
They don't trust the industry, and
They don't trust government regulators.
I do not view these results as surprising or inconsis-

tent. The surveys are superficial because they do not
address the underlying problem — that of Two Cultures.
In his famous lecture on Two Cultures, C.P. Snow was
referring to scientists versus humanists. He described
"the gulf of mutual incomprehension" that separates
people who think like scientists from people who don't,
but with respect to food biotechnology, the gulf of
mutual incomprehension seems especially wide.

When scientists talk about food biotechnology, they
mention technical problems, safety and far-off visions of
what the technology can do for the world's food supply. So
do food biotechnology companies. This rhetoric is usually
expressed as: "Biotechnology — and only biotechnology
— can help the world produce the food necessary to meet
the population needs of the 21st century."

Reality measured against rhetoric
The rhetoric raises two sets of issues other than safety,
although both sets bear on it.

The first set of issues has to do with the reality as
opposed to the rhetoric: what the industry actually pro-
duces and who actually benefits. Food biotechnology in
the U.S. began with Bovine Somatotropin, Bt Corn, and
Roundup Ready soybeans, all of which have agronomic
traits that provide demonstrable benefits for growers.
Next, the industry produced foods with processing traits.
The tomato with the reversed gene for ripening is the
best example of such foods. Such traits produce demon-
strable benefits for processors.

Only now is the industry beginning to develop foods
with quality attributes such as improved nutrient con-
tent that might produce some benefit for consumers. The
"poster child" for quality attributes is the Golden Rice
enriched with beta-carotene that has received so much
favorable publicity. It's been created, but is not yet on the
market. I will have more to say about this rice shortly. At
the moment, the public does not have much to gain from
the genetically engineered foods that are available — not
in price, not in nutritional benefit, and not in conve-
nience — nor are people generally aware of evidence for
benefits to the environment or to people in developing
countries. The "utility" issue fully explains why people
did not protest recombinant insulin and other drugs or
cheese enzymes — most were demonstrably superior in
quality and price to the products previously available.

Science: only one value system among many
The second kind of issue has to do with what I consider
to be belief systems or ethical systems. Most non-scien-
tists of my acquaintance view science as only one of a
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number of value or ethical systems, any one of
which might have equal if not greater validity,
worth and importance. I can identify at least seven
(somewhat overlapping) categories of such sys-
tems related to food biotechnology — not neces-
sarily in order of importance.

1. Animal rights — This is a belief system that
views as wrong such actions as injecting
recombinant bovine somatotropin into cows
in order to force them to make more milk.

2. Religion — This belief system is the one
that led Prince Charles to say that he thought
bioengineered foods took "mankind into
realms that belong to God, and to God alone."

3. Morality — This category explains why
people are concerned about the insertion of
animal genes into plants, flounder genes into
strawberries, and genes for human antithrom-
bin into goats. The people I talk to cannot
always justify why such actions do not feel
right to them, but they clearly do not.

4. Natural laws — This category is analogous
to religious values but it is secular; food
biotechnology in some way violates the laws
of nature. Questions about biodiversity, mono-
culture, and the monarch butterfly derive from
this value system.

5. Social values — This belief system encom-
passes concerns about the effects of corporate
agriculture on rural America, not only the
effects of pollution on the environment, but
also the emptying out of small towns as farm
labor becomes more mechanized — the role of
agriculture in American society.

6. Economic values — This value system
views the effects of corporate agriculture from
an economic standpoint and encompasses con-
cerns about the the accelerating loss of small
farms and small businesses throughout rural
America.

Last, but certainly not least, is:

7. Globalization — This category reflects con-
cerns about control of the food supply by face-
less and unaccountable multinational corpora-
tions and is the one that led to protests against
the World Trade Association in Seattle and
against biotechnology companies in Boston.

All of these categories reflect the overriding feel-
ing that food biotechnology corporations control
decisions that are not necessarily in the public
interest. Note that none refers directly to human
or environmental safety. When people do talk
about safety issues, I think that they really mean
them as proxies for one or another of the seven
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value systems 1 have just mentioned; people
talk about safety because they have to. Sci-
entists, federal regulators and — most of all
— the biotechnology companies have dis-
missed value and ethical considerations out
of hand and simply will not permit them to
be discussed. Safety is the only issue that sci-
entists, government officials and industry
will permit for debate.

Safety issues — and rage
I saw this exclusion of other considerations
during the time Joan Gussow and I served on
the FDA Food Advisory Committee. In dis-
cussing whether or not the FDA should
approve use of cow growth hormone, our
committee was prohibited from considering
anything other than human safety issues.
Effects of the hormone on cows or on small
dairy farms were irrelevant to the FDAs man-
date and were excluded from the debate.

In my view, the narrowing of the discus-
sion to safety issues has had two distinct
effects. The first is to induce rage. I see peo-
ple become furious when scientists tell them
that science is truth, the products are safe,
and nothing else matters. And scientists —
particularly those working for biotech com-
panies — make such assertions all the time.
1 have heard the head of one leading food
biotechnology company say, "All we have to
do to gain public support for food biotech-
nology is to educate the public that our
products are safe." Such statements are
shocking even to the heads of competing
biotechnology companies. As I heard one of
them say, "If I had your job, I'd resign."

People may not understand science very
well, but everyone knows when they are being
disrespected. Public response to assurances of
safety is one of profound disbelief. And why
shouldn't it be? People feel as though they are
being experimented on, and they don't trust
the experimenters — or their defenders — to
be acting in the public interest.

The second effect of restricting the argu-
ment to food safety has been to focus attention
on safety issues. People say: "Okay. You don't
want to hear my concerns about animal rights,
God's will and globalization? You only want to
talk about safety? Fine. We'll talk safety. Let's

talk about unintended consequences (witness
tryptophan supplements), toxins, allergies,
superweeds, Bt resistance, antibiotic resistance
and — oh yes — monarch butterflies." Not
one of these issues might make a scientist ner-
vous — all are probable, but remote — but
they contain just enough of a grain of truth to
fuel debate and to discredit the credibility of
any scientist or regulator who dismisses such
concerns out of hand.

The passion that underlies the debates
about safety, in my view, derives from the
lack of opportunity to discuss the value and
ethical implications of food biotechnology in
a situation in which 50 percent of American
soybeans and 35 percent of American corn
grown last year was genetically modified.
The public wants to talk about what those
enormous percentages mean for them as
individuals and a society. If all of this
reminds scientists of arguments over nuclear
power and irradiation, it should; the issues
are quite similar and have to do mainly with
who gets to make the decisions.

A basis for dialogue?
So, what is to be done? I think it's too late for
easy solutions, but I do have some sugges-
tions for steps that might help establish a
basis for dialogue.

The industry needs to bring the rhetoric in
line with reality and start producing useful
products. I am not convinced that the beta-
carotene rice is the best example — there are
too many concerns about its cost, cultural
acceptability, and bioavailability, let alone
those related to the unbalanced use of beta-
carotene itself. To explain: Beta-carotene is a
precursor of vitamin A, not the vitamin itself;
it must be split into two equal parts to be
active. This requires an enzyme which, in
turn, requires adequate protein in the diet. It
also must be absorbed; both the vitamin and
its precursor are fat-soluble, meaning that
they require fat from the diet to be absorbed.
Absorption also requires an intact, function-
ing digestive tract which also requires a diet
adequate in calories and essential nutrients.
Thus, it is not enough just to supply beta-
carotene because its use requires a generally
adequate diet, a clean water supply (so the

digestive tract does not become infected), and
money to buy the rice — all in short supply in
countries where vitamin A is most deficient.

The industry must label its products. I've
been on record since 1992 as saying that I
think the companies were making a big mis-
take — what others have called collosal stu-
pidity — when they opposed labeling. They
are now paying the price in public suspicion,
as are the regulatory agencies that went
along with them. That is why the FDA is
now playing "catch-up" and attempting to
implement a voluntary labeling system. I say
"catch-up" because we already have GM
labeling: The supermarkets already sell prod-
ucts labeled "no-GMO" and "GM-free" and
more are coming out all the time. Disclosure
is a necessary first step in reassuring people
that the industry isn't trying to hide some-
thing. Furthermore, the industry's argument
that we should only label products, not
processes, simply doesn't hold. The FDA per-
mits process labeling — for example, irradi-
ated, previously frozen, made from
concentrate, and organic. All set a precedent
for process disclosure.

My last is for scientists: I think scientists
need to learn how to talk about science to the
public. If scientists can't explain the technol-
ogy in ways that anyone can grasp, they can-
not expect people to believe a word they say.

It is critically important that scientists
understand that not everyone values
hypothesis-driven investigations and that
many other values influence public views of
biotechnology. Until people feel as though
they have some control over what they eat,
they are unlikely to respect the industry. The
industry needs to respect such views as a
basis for bridging the gulf between the Two
Cultures and opening up avenues for more
constructive debate. •

Marion Nestle is professor and chair of the
Department of Nutrition and Food Studies at
New York University. She presented this piece
in a workshop at the January 2001 conference
on Genetic Engineering and Food for the World
sponsored by the Cathedral Church of St. John
the Divine and the Episcopal Church's Faith
Ethics, Science and Technology Committee.
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T H E W E B O F L I F E ?

An ethics of food biotechnology
by JeffGolliher

HOW SHOULD THE CHURCH respond to information
passed on by the Union of Concerned Scientists that in
supermarkets today, corn tortilla chips may contain

genetic material from fireflies, that potato chips may contain
material from chicken, apple juice from silk moths, or veggie
burgers from petunias? Without claiming specialized scientific
expertise, is there a basis on which the church should be con-
cerned? The answer is yes.

A hunger — and ecological — crisis
With the introduction of biogenetically modified crops into the
global food system, a great deal is at stake for every living
being, especially for the 800 million malnourished people who
go hungry every day. Projected rates of future population
growth will make this tragic figure even more severe. Increased
food production and more efficient, cost-effective agricultural
practices might be partial solutions to the worldwide hunger
crisis. This is especially so in marginal areas where the land has
been degraded and monetary and technological resources avail-
able for irrigation are scarce. In a technological extension of the
Green Revolution of the 1970s, corporate promoters of geneti-
cally modified foods have made feeding the world their goal.
This claim ignores the fact that today enough food is produced
already to meet everyone's needs, at least minimally. So, it's not
basically a question of quantity. Solutions to the food crisis are
rooted as much in distributing existing food supplies equitably
as they are in producing more crops.

The fact that equitable distribution is largely ignored while
the genetic modification of plant crops is actively pursued
points to less altruistic factors at work in agribusiness — the
control of global markets in order to maximize profits. Public
relations campaigns that proclaim the corporate mission of
feeding the world, designed to ease the public's mind about the
safety of genetically modified foods, divert attention from the
deeper ecological issues involved and delay real solutions to

the problem. For example, developing nations desperately need
agricultural systems that are locally self-sufficient, rather than
dependent on global agribusiness. Even if adequate land, water,
energy and technological resources exist to support the devel-
opment of large-scale agriculture, the consumers themselves
would not have enough money to buy the food it promises. To
make matters worse, people often do not have access to the
land they need to support sustainable livelihoods, while the
land itself is under the severe pressure of environmental degra-
dation. As churches and governments grapple with difficult
ethical decisions about the use of genetically modified foods in
the years ahead, we must consider the primary ecological pic-
ture on which agriculture depends. The impoverishment of
people is directly related to the impoverishment of the earth. In
actuality, the food crisis is part of the ecological crisis, and the
way the debate about genetic engineering takes place turns our
attention from this most fundamental reality of our time.

The depth of the ecological crisis goes beyond our customary
ways of thinking, and this has contributed to the making of the
crisis itself. While ecology, a science of living systems, is rela-
tively new, it provides a broad, holistic perspective on the earth
as a web of life. The science of ecology and the ecological cri-
sis challenge what we know and how we know it — about the
relationship between facts and values, science and religion;
about morality, justice and conscience, as well as non-violence
and prayer, as ways of knowing and being. Issues of food and
new biogenetic technologies cannot be adequately understood
through the lens of a divided worldview — one that sees ecol-
ogy and people as somehow different, separable areas of life.

The precautionary principle, food security and food safety
The debate about the testing, regulation and labeling of genet-
ically modified foods is shaped primarily by the precautionary
principle. The meaning of this principle is best understood in
light of the Hippocratic oath which says, "First, do no harm."
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This is a good ethical standard related, I
believe, to the principle of non-violence
that has deep roots in spiritual traditions.
The legal defense of basic human rights
and consumer protection often depends
on the precautionary principle and, for
that reason, it should be affirmed and
strengthened.

However, given the state of the global
ecological crisis, the precautionary princi-
ple alone is not enough. We must also ask
what contribution genetically modified
foods and the industry that produces them
are making to the web of life. Given the
state of the planet, if we're not making
things better, then we are probably making
things worse.

Together with the precautionary prin-
ciple, "food security" and "food safety"
are two major concerns behind ongoing
debates about the labeling of genetically
modified foods. "Food security" refers to
the goal of providing nutritious food for
everyone, especially people who are
hungry.

From a scientific standpoint, a food is
considered safe if it does not violate the
genetic integrity of organisms and ecosys-
tems with regard to the flow of genetic
information. A naturally occurring plant
would resist genetic material from other
biological species, for example, but not
from plants of its own species. Biologically
safe foods would not threaten food security
in the ecological sense — the integrity of
the food supply or of ecosystems that sup-
port it would not be compromised. So the
crucial question is this: Could the modified
genetic material of a plant "escape" into the
larger ecosystems, and if so, would it be
harmful? These are questions for which the
scientific and agribusiness communities do
not have assuring answers.

The claim that genetically modified foods
are biologically safe is potentially mislead-
ing: Those foods are already the result of
the compromised integrity of genetic mate-
rial. Certainly, the assumption that they are
safe is based on a contradiction, at least in
our conventional use of language. The most
obvious case here, which was discussed by
Michael Pollan in The New York Times, is

the New Leaf potato which includes the Bt
gene as a pesticide. Is it a potato or a pesti-
cide or both?

Owning life?
The genetic material of nature has been the
common heritage of human civilization for
10,000 or more years, and the different
ways that cultures have understood, classi-
fied, and used the web of life for survival is
the most fundamental kind of sacred
knowledge. The moral significance of
patenting and "owning" forms of life are
monumental issues here. Equally important
is the issue of simply being able to know
the names of plants and animals, their char-
acteristics and properties, and how they
interact in ecosystems. Human engineering
along these lines is not something that
amounts to a technological discovery alone;
it reaches into the sacred itself. The precise
moment in human history when we would
most want people to reawaken their appre-
ciation of the natural diversity which is the
web of life is definitely not the time to
introduce more hubris in our attempt to
remake it.

The genetic modification of food, as well
as new biotechnologies generally, has car-
ried the marketplace at a pace far beyond
the reach of effective governance, which in
minimal, practical terms means regulation
and labeling. But this is not really the major
issue. Genetically modified food represents
a development within our culture that still
degrades and even destroys the web of life
of which we are all a part. It will make little
difference that regulatory principles and
food labels issue the proper warning if the
institutions driving the system are taking us
in the wrong direction.

Think of it in terms of the increasing
dependence of farmers on seeds owned
and patented by global corporations. This
amounts to the consolidation of power on
the basis of genetic information within
the seed itself. Increased pressure on
indigenous, traditional and rural people
toward industrial, monocultural produc-
tion, and dependence on the corporations
that govern it, means the loss of the cul-
tural knowledge we need the most: the

knowledge of biodiversity conservation
by the people who practice it and know
first-hand how local ecosystems work.
The kind of knowledge most highly val-
ued by the industrial system is knowledge
of large-scale production. This has the
unintended impact of destroying biodi-
versity and subsuming small-scale farmers
and traditional communities into the mar-
ket system. Marginalized peoples often do
want this new knowledge; it might and
sometimes does really help in the short-
term, but they, like everyone else, are still
caught within the same overall dynamic
of choosing a course of action that leads
in a destructive direction in the long-
term.

It is, no doubt, very difficult for lawmak-
ers to conceive of effective governance and
regulation when the cultural and economic
processes involved relate primarily to the
maximization of profits and the control of a
planetary marketplace.

Sacred knowledge
Some of the most basic questions about the
relationship between people and the envi-
ronment, stewardship and caring for the
earth are at stake here — questions that the
church has recently rediscovered in the last
20 years or so. The fact that here we are
talking about a new technology as it relates
to the food system makes the ecological sig-
nificance of these questions all the more
pertinent, because it is through food that
we survive, and even more so, it is how God
cares for us through the web of life.

All this leads us in the direction of radi-
cally reconsidering what sacred knowledge
actually is. In the broad sweep of history, at
least until the modern era, human knowl-
edge has been holistically integrated to the
extent that its overall purpose has been to
maintain the web of ecological relationships
that make human life possible and mean-
ingful.

It is interesting and very revealing about
the state of our ethical sensitivity, collec-
tively, that only in the last 10 years, some
scientists have engaged in a very serious
debate about whether traditional indige-
nous peoples actually have ecological
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knowledge. Much of the debate has
been tragically distorted by stereotypic
examples of indigenous peoples who
may not respect the environment. Nev-
ertheless, the debate as a whole has been
equally distorted by racist images equiv-
alent to the 19th-century, pseudo-evolu-
tionary view that so-called "primitive"
peoples do not have true religion. Terms
such as paganism, animism, and so on
were coined by the leading intellectuals
of the time to categorize so-called
"primitive peoples" as something less
than spiritual. It was all part of the polit-
ical and economic machinery of racism.
Not much has changed, except today
this political and economic machinery is
being carried out in terms of science,
food and ecological knowledge. Who
really knows about ecosystems and how
they work? Do we? By their fruits, you
shall know them. But more to the point:
Who really has the knowledge to feed
people sustainably?

Traditional peoples do; organic farm-
ers do. And the fact is that large, global
corporations have the resources to do
things on a very large scale. A coming
together of the two, based on economi-
cally just partnerships, would be a really
good idea. It would mean setting aside
implicitly racist colonial attitudes and
recognizing that the ecological crisis is
real for everyone. For the church, this
means deepening our faith in God by
affirming and acting on loyalty not to
economic institutions as our first
impulse, but to the web of life. •

Jeff Golliher is Canon for Environmental
Justice and Community Development at
New York's Cathedral Church of St. John
the Divine and Program Consultant for the
Environment with the Anglican Observer
to the United Nations. This piece is
adapted from a paper Golliher presented
at the January 2001 conference on Genetic
Engineering and Food for the World spon-
sored by the Cathedral Church of St. John
the Divine and the Episcopal Church's
Committee on Faith Ethics, Science and
Technology.

by Jay McDaniel
FOOD

(A video directed by David Springbett
and Heather MacAndrew; produced by Asterisk Productions in

association with Vision TV; Grades 7-12, College.)

OOP

AS JESUS BROKE BREAD with disciples
before his death, we can assume that the

bread was made by someone he or his disci-
ples knew, and that its grains were grown and
harvested by someone in the immediate area
of Jerusalem. We might even fantasize that he
and his disciples gave thanks, not only to
God, but also to the grower, the breadmaker,
and the earth itself, which was the source of
the grain. Their simple act of communion
would then have been an occasion for them to
feel close, not only to God, but also to other
people and to the soil from which all life
emerges. Through their thankfulness, God
would truly have been present in the bread.

In our time it would be very difficult to
have this kind of supper. After all, most of us
do not know the growers and breadmakers.
As we hold a piece of store-bought bread in
our hands, we do not know the origins of the
grains, what they were fertilized and sprayed
with, how long they were stored, and how
they were transported to the grocery store
where we bought them. We do not know
what the transporters were paid or how much
oil-based fuel was used in the transportation.

Equally problematic, many of us are not
troubled by this. If we are inordinately busy, we
find it more convenient to buy food from the
grocery store, or from fast-food restaurants,
than to grow and prepare it. We tell ourselves
that we are too busy "getting things done."

Asterisk Productions has produced a 50-
minute video that can help change our minds.
The film is called Food, and it is part of
Asterisk's "Reinventing the World" series. It
features fascinating and hopeful examples of
local communities in Brazil and Canada that
have reclaimed the joys of locally grown and
locally produced food, along with equally
interesting interviews with food activists such
as Frances Moore Lappe, author of Diet for a

Small Planet and Rod MacRae, author of Food
for a Change. In the course of these examples
and interviews, the film asks:

How did we come to believe that how food
looks is more important than how it tastes
and whether it is nutritious?

How did the food become a commodity in
consumer society, rather than a right?

Why are there so many hungry people in the
world, when there is enough food to go around?

How can the current food system be
changed, globally and locally, so that healthy
and affordable food is available to everyone?

In the latter regard, Food proposes that the
needed changes depend on public policy alter-
natives at a governmental level, but also on
consumer-driven changes that support local
farmers. The latter include our support of (1)
community-supported agriculture, in which
citizens in communities buy from local farmers,
sharing the risks and enjoying the product; (2)
farmers' markets; and (3) business enterprises,
such as one in Canada, where independent sup-
pliers of food bring local products to the home.

For those who find food a sacrament and
want to recover their connections with one
another and the earth, this film can be a help-
ful educational resource. It can be used in adult
classes in religious education, in the college
classroom, and in study groups oriented
toward a more just and sustainable world. In a
world now driven by corporate power, Food
might help us rediscover the wisdom of break-
ing bread together and including the poor and
powerless in our communion. •

Witness contributing editor Jay McDaniel is
author of Living from the Center: Spirituality
in an Age of Consumerism (Chalice Press, St.
Louis, 2000). Food can be obtained by contact-
ing Bullfrog Films (Box 149, Oley, PA 19547;
610-779-8226; <www.bullfrogfilms.com>).
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F R O M T H E P R A I R I E

Providing food, shelter and energy without degrading the planet
by Scott Russell Sanders

IN SALINA, KANSAS, first thing in the morning on the last
day of October, not much is stirring except pickup trucks
and rain. Pumpkins balanced on porch railings gleam in

the streetlights. Scarecrows and skeletons loom in yards out
front of low frame houses. Tonight the children of Salina will
troop from door to door in costumes, begging candy. But this
morning, only a few of their grandparents cruise the wet
streets in search of breakfast.

In the diner where I come to rest, the average age of the cus-
tomers is around 70 and the talk is mainly about family, poli-
tics and prices. Beef sells for less than the cost of raising it.
There's a glut of soybeans and wheat. More local farmers have
fallen sick from handling those blasted chemicals. More have
gone bankrupt.

When a waitress in a leopard suit arrives to take an order
from the booth next to mine, a portly man greets her by com-
plaining that Halloween has turned out wet. "It's a true upset
to me," the man says. "Last year I had 200 children ring my
bell." The waitress calls him honey and sympathizes.

An older woman bustles in from the street, tugs a scarf from
her helmet of white curls and declares to everyone in the
diner, "Who says it can't rain in Kansas?"

At the counter, a woman wearing a sweatshirt emblazoned
with three bears swivels around on her stool. "Oh, it rains
every once in a while," she replies, "and when it does, look
out!"

Here in the heart of Kansas, where tallgrass prairie gives
way to midgrass, about 29 inches of water fall every year,
enough to keep the pastures thick and lure farmers into plant-
ing row-crops. Like farmers elsewhere, they spray pesticides
and herbicides, spread artificial fertilizer, and irrigate in dry
weather. They plow and plant and harvest using heavy
machinery that runs on petroleum. They do everything the
land-grant colleges and agribusinesses tell them to do and still

many of them go broke. And every year, from every plowed
acre in Kansas, an average of two to eight tons of topsoil wash
away. The streams near Salina carry rich dirt and troubling
chemicals into the Missouri River, then to the Mississippi and
eventually to the Gulf of Mexico.

Industrial agriculture puts food on our tables and on the
tables of much of the rest of the world. But the land and farm-
ers pay a terrible price and so do all the species that depend
on the land, including us.

I've come to Salina to speak with a man who's seeking a rad-
ical remedy for all of that — literally radical, one that goes
back to the roots, of plants and of agriculture. Over the past
six or eight years I've bumped into Wes Jackson several times
at gatherings of folks who worry about the earth's future, but
this is my first visit to his home ground. Wes has been here
since 1976, when he and his then-wife, Dana, founded the
Land Institute, a place devoted to finding out how we can pro-
vide food, shelter and energy without degrading the planet.
He won a MacArthur fellowship in 1992 for his efforts, and he
has begun to win support in the scientific community for a
revolutionary approach to farming that he calls perennial
polyculture — crops intermingled in a field that is never
plowed, because the plants grow back on their own every
year. The goal of this grand experiment is to create a form of
agriculture that, like a prairie, runs entirely on sunlight and
rain.

To reach the Land Institute, I drive past grain silos lined up
in rows like the columns of a great cathedral; they are lit this
early morning by security lights, their tops barely distin-
guishable from the murky sky. I drive past warehouses, truck
stops, motels, fast-food emporiums, lots full of RVs and mod-
ular homes; past a clump of sunflowers blooming in a fence-
corner at the turn-off for Wal-Mart; past filling stations where
gas sells for 85 cents a gallon. The windshield wipers can't
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Wes Jackson displays experimental prairie crops at the Land Institute outside Salina, Kansas.

We hammer
the soil,

Jackson says,
and then
put it on

life support.

keep up with the rain.
When pavement gives way to gravel, I pass

a feedlot where a hundred or so cattle stand
in mud and lap grain from troughs. Since
entering Kansas, I've seen billboards urging
everyone to eat more beef, but the sight of
these animals wallowing in a churned-up
rectangle of mud does not stimulate my
appetite. The feedlot is enclosed by electri-
fied wire strung on crooked fence posts
made from Osage orange trees. In a
hedgerow nearby, living Osage oranges have
begun to drop their yellow fruits, which are
the size of grapefruits but with a bumpy sur-
face like that of the human brain. After the
road crosses the Smoky Hill River, it leaves
the flat bottomland, where bright green
shoots of alfalfa and winter wheat sprout
from dirt the color of chocolate, then climbs
up onto a rolling prairie, where the Land

Institute occupies 370 acres.
Wes Jackson meets me in the yellow brick

house that serves for an office. It's easy to
believe he played football at Kansas Wes-
leyan, because he's a burly man, with a
broad, outdoor face leathered by sun and a
full head of steel-gray hair. Although he'll
soon be able to collect Social Security, he
looks a decade younger. He wears a flannel
shirt the shade of mulberries, blue jeans, and
black leather boots that have quite a few
miles on them. For a man who thinks we've
been farming the wrong way for about
10,000 years, he laughs often and delights in
much. He also talks readily and well, with a
prairie drawl acquired while growing up on a
farm in the Kansas River Valley, over near
Topeka.

"I'm glad you found your way all right," he
says. "Can't hide a thing out here on the
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prairie, but you'd be surprised at the people
who get lost."

When I admit to having asked directions
at a station that advertised gas for 85 cents a
gallon, he tells me, "The price of gasoline is
a symptom of our capacity for denial. We pay
for gas based on how much of it is above
ground, not how much is left below. We
ignore its real scarcity."

Wes and I sit at the kitchen table while
coffee perks, a copy machine on one side of
us, a wood stove on the other. The walls are
lined with shelves bearing jars full of seeds.
Every now and again I ask a question, but
mainly I listen. Wes talks in a voice as big as
he is, all the while fixing me with a steady
gaze through wire-rimmed spectacles, to
make sure I'm following.

He points out that our whole economy
rides on cheap oil, which he calls "fossil sun-
light," and nowhere is this dependence more
evident that in agriculture. Natural gas is the
raw material for anhydrous ammonia, which
farmers spread on fields to compensate for
the loss of natural fertility. We hammer the
soil, he says, then put it on life support. We
replace draft horses and hand labor with
diesel-powered machines. We replace the
small-scale farming of mixed crops with vast
plantations of single crops, usually hybrids,
which are so poorly adapted that we have to
protect them from weeds and pests with
heavy doses of petroleum-based poisons.

While cheap oil has accelerated our jour-
ney down the wrong path, we set out on that
path long before we discovered the conve-
nience of fossil sunlight, according to Wes.
Our ancestors made the key mistake at the
very beginnings of agriculture, when they
started digging up the fields and baring the
soil. The great river civilizations along the
Tigris, Euphrates, Ganges, and Nile could
get away with that for a while, since floods
kept bringing in fresh dirt. But as popula-
tions expanded and tillage crept out of the
river bottoms into the hills, the soil began to
wash away.

"The Neolithic farmers began mining eco-
logical capital," he explains. "That was the
true Fall, worse than anything poor Eve

might have done."
Wes knows his Bible, and he draws from

history and philosophy and literature as eas-
ily as from plant genetics, the field in which
he earned his Ph.D. at North Carolina State.
At one point he quotes a famous phrase from
the prophet Isaiah, then questions whether
we're actually better off beating swords into
plowshares. Wes is wary of swords, but also
wary of plows. Where our ancestors went
wrong, he believes, was in choosing to culti-
vate annual crops, which have to be planted
each year in newly turned soil. The choice is
understandable, since annual plants take
hold more quickly and bear more abun-
dantly than perennials do, and our ancestors
had no way of measuring the long-term con-
sequences of all that digging and tilling.

But what's the alternative? How else can
we feed ourselves? Wes takes me outside to
look at the radically different model for agri-
culture that he's been studying for more than
20 years — the native prairie. Because the
rain hasn't let up, we drive a short distance
along the road in his battered Toyota pickup,
then pass through a gate and go jouncing
onto an 80-acre stretch of prairie that's never
been plowed. The rusty, swaying stalks of big
bluestem wave higher than the windshield.
The shorter stalks of little bluestem, Indian
grass and switchgrass brush against the fend-
ers. We stop on the highest ridge and roll
down the windows so rain blows on our
faces and we gaze across a rippling, sensuous
landscape, all rounded flanks and shadowy
crevices.

"This would be a fine spot for the Second
Coming," Wes murmurs. After a pause he
adds, "Not that we need saving here in
Kansas."

The grasses are like a luxurious covering
of fur, tinted copper and silver and gold. In
spring or summer this place would be
fiercely green and spangled with flowers,
vibrant with butterflies and songbirds. Now,
in the fall, Wes reports, it's thick with pheas-
ant, quail and wild turkey. He and his col-
leagues don't harvest seeds here, but they do
burn the prairie once every two or three
years, and they keep it grazed with Texas

longhorns, whose bellows we can hear now
and again over the purr of engine and rain.
Eventually the cattle will give way to bison, a
species better adapted to these grasslands.
From the pickup, we can see a few bison
browsing on a neighbor's land, their shaggy
coats dark with rain.

In every season the prairie is lovely
beyond words. It supports a wealth of
wildlife, resists diseases and pests, holds
water, recycles fibers, fixes nitrogen, builds
soil. And it achieves all of that while using
only sunlight, air, snow, and rain. If we hope
to achieve as much in our agriculture, Wes
argues, then we'd better study how the
prairie works. Not just the Kansas prairie,
but every one we know about elsewhere,
works by combining four basic types of
perennial plants — warm-season grasses,
cool-season grasses, legumes and sunflowers
— all growing back year after year from the
roots. The soil is never laid bare. The prairie
survives droughts and floods and insects and
pathogens because the long winnowing
process of evolution has adapted the plant
communities to local conditions.

"The earth is an ecological mosaic," Wes
explains. "We're only beginning to recognize
the powers inherent in local adaptation."

If you wish to draw on that natural wis-
dom in agriculture, he tells me as we drive
toward the greenhouse, then here in Kansas
you need to mimic the structure of the
prairie. It's all the more crucial a model, he
figures, because at least 70 percent of the
calories that humans eat come directly or
indirectly from grains and all our grains
started as wild grasses.

For nearly a quarter-century, Wes and his
colleagues have been working to develop
what he calls perennial polyculture — as
opposed to the annual monoculture of tradi-
tional farming — by experimenting with
mixtures of wild plants. Recently they've
focused on Illinois bundleflower, a nitrogen-
fixing legume whose seed is about 38 per-
cent protein; Leymus, a mammoth wild rye;
eastern gama grass, a bunchgrass that's
related to corn but is three times as rich in
protein; and Maximilian sandflower, a plen-
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tiful source of oil.
In the sweet-smelling greenhouse, we find

seeds from these and other plants drying in
paper bags clipped to lines with clothespins.
The bags are marked so as to identify the
plots outside where the seeds were gathered;
each plot represents a distinct ecological
community. Over the years, researchers at
the Land Institute have experimented with
hundreds of combinations, seeking to
answer four fundamental questions, which
Wes recited for me in a near-shout as rain
hammers down on the greenhouse roof: Can
perennial grains, which invest so much in
roots, also produce high yields of seed? Can
perennial species yield more when planted in
combination with other species, as on the
prairie, than when planted alone? Can a
perennial polyculture meet its own needs for
nitrogen? Can it adequately manage weeds
and insects and disease?

So far, Wes believes, they can answer a ten-
tative yes to all those questions. For exam-
ple, his daughter Laura, now a professor of
biology at the University of Northern Iowa,
has identified a mutant strain of eastern
gama grass whose seed production is four
times greater than normal — without any
corresponding loss of root mass or vigor.

More and more scientists are now testing
this approach. After returning home from
Salina, I'll contact Stephen Jones at Washing-
ton State University, a plant geneticist who is
developing perennial forms of wheat suited
to the dry soils of his region. I'll correspond
with a colleague of Jones's at Washington
State, John Reganold, a professor of soil sci-
ence who predicts that with these design-by-
nature methods, "soil quality will
significantly improve — better structure,
more organic matter, increased biological
activity and thicker topsoil." I'll learn about
efforts in the Philippines to develop peren-
nial forms of rice. I'll speak with the director
of the plant-biotechnology program at the
University of Georgia, Andrew Paterson,
who is also experimenting with perennial
grains. I'll contact Stuart Pimm at the Uni-
versity of Tennessee, a conservation biologist
who has reported in the journal Nature on

Land Institute experiments that show that
mixtures of wild plants not only rival mono-
cultures in productivity but also inhibit
weeds and resist pathogens while building
fertility.

I'll contact all those people, and more,
after returning home from Salina. But right
now I'm listening to the fervent voice of Wes
Jackson, who's lamenting that the U.S. loses
2 billion tons of topsoil a year to erosion.
The cost of that — in pollution of water-
ways, silting of reservoirs, and lost produc-
tivity — is $40 billion, according to the U. S.
Department of Agriculture. Wes estimates
that only 50 million of the 400 million till-
able acres in the U.S. are flatland, and even
those are susceptible to erosion. The remain-
ing 350 million acres — seven-eighths of the
total — range from mildly to highly erodible,
and thus are prime territory for perennial
polyculture.

He flings these statistics at me as we drive
into Salina for lunch at a Mexican restaurant.
Maybe what set him hungering for Mexican
food were the strings of bright red jalapeno
peppers hanging in the greenhouse among
the brown paper sacks full of seeds. What-
ever the inspiration, Wes launches into his
plateful of burritos with the zeal of a man
who has done a hard morning's work. As we
eat, a nearby television broadcasts a game
between Kansas State and the University of
Kansas. Checking the score, Wes explains,
"My nephew plays for KU at guard, my old
position." When he learns that KU is losing he
turns his back to the TV and resumes telling
me about what he calls natural-systems agri-
culture.

"The old paradigm," he says, "is the indus-
trial model, which figures we can beat
nature, make it dance to our tune, use up
whatever we need and dump our wastes
wherever's convenient. The new paradigm,
the one we're following at the Land, believes
less in human cleverness and more in natural
wisdom. The prairie knows what it's doing
— it's been trying things out for a long while
— and so we've made ourselves students of
the prairie."

Transforming perennial polyculture from a

research program into a feasible alternative
for the working farmer will require many
more years of painstaking effort, Wes admits.
Researchers must breed high-yielding vari-
eties of perennial grains and discover combi-
nations of species that rival the productivity
of the wild prairie. Engineers must design
machinery for harvesting mixed grains that
may ripen at different times. Farmers must
be persuaded to try the new seeds and new
practices and consumers must be persuaded
to eat unfamiliar foods.

In keeping with his mission, before we
leave the Mexican restaurant Wes urges me
to try the whole wheat tortilla chips.
"They're a lot tastier than the cornmeal, don't
you think?"

I try them and I agree.
It's still raining when we climb back into

the pickup and as we drive into the country-
side Wes keeps shaking his head at the black
slurry pouring off the fields. "That's gold run-
ning away," he says. "Farmers are always wor-
rying about money and right there's pure
wealth just washing away. It takes up to a
thousand years to make an inch of topsoil."He
goes on to speak about the need for training
farmers, a subject close to his heart. "The chil-
dren in rural schools are one day going to be
in charge of the 400 million acres of tillable
land in this country. So they'll have the great-
est ecological impact of any group." To help
inform those schools — and help resettle the
small towns in which many of those children
will grow up — the Land Institute has created
a Rural Community Studies Center in Mat-
field Green, a tiny settlement in the Flint Hills
about a hundred miles southeast of Salina.
"We want to bring the message of ecology to
bear on the curriculum of rural schools," he
says. "I want those young people to go to
Kansas State, Ohio State, all the ag schools,
and ask questions that push beyond the exist-
ing paradigm."

How well would annual monoculture per-
form if it weren't subsidized by inputs of
petroleum and groundwater, and if it weren't
allowed to write off the ecological costs of
pesticides and herbicides and erosion? To
answer that question, the Land Institute has
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devoted 150 acres to the Sunshine Farm, a
10-year project for growing livestock and
conventional crops without fossil fuels,
chemicals, or irrigation.

The Sunshine Farm is where we go next,
and the arrival of our truck wakes three dap-
pled-gray Percheron draft horses from their
rainy drowse in a paddock beside the barn.
For the heaviest work there's also a tractor,
but it shelters inside the barn and it runs on
bio-diesel fuel made from soybeans and sun-
flower seeds. The farmhouse is heated with
wood and all the buildings are lit from bat-
teries charged by photovoltaic cells.

Six years into the study, data from the Sun-
shine Farm are providing a truer measure of
how much conventional farming costs.
Marty Bender, who manages the farm,
explains, "We look at the energy content of
all the crops and livestock that we produce,
and we look at the inputs — fuels, feeds,
stock, seeds, tools, labor. If you divide our
outputs by our inputs, the ratio is compara-
ble to what you see on Amish farms. And
that tells me we're on the right track."

"When all the numbers are in," Wes pre-
dicts, "I'm sure the prairie's way will beat the
pants off the industrial way."

Back in the yellow-brick office, Wes unrolls
onto a table what he calls the Big Chart, which
lays out a 25-year research plan. The boxes on
the chart frame problems to be solved, and
the arrows all point toward the vision of a
sustainable agriculture that will overturn the
mistaken practices of the past 10 millennia.
It's a bold scheme. Already, scientists like
Stephen Jones, Andrew Paterson, John
Reganold and Laura Jackson have begun to
work on pieces of the puzzle. With half a
dozen full-time investigators and their assis-
tants, plus eight student interns and five or
six graduate students each year, the Land
Institute operates now with an annual bud-
get of $850,000, supported by foundations
and private donors and the tireless labor of
many friends.

This endeavor, now almost a quarter-century
old, nearly died in infancy. As a young man
with a family, Wes gave up a tenured position
at California State in order to homestead in

Kansas, then put every cent he had into
starting the Land Institute. "Six months
later," he recalls, "our only building burnt
down, with all our books and tools. A great
darkness came over me. It seemed like the
world was telling me to quit. But if you're
raised on a farm you're used to making
things work. If you don't get it right the first
time, you have another go at it. So we
rebuilt."

To carry on the necessary future research,
Wes calculates they'll need between $5 mil-
lion and $7 million a year — not much
money when you consider that estimated
yearly loss of $40 billion from soil erosion in
the U.S. This higher level of funding can
only come with backing from the U.S.
Department of Agriculture and even from
agribusiness firms. "So far," he admits,
"we've hit a brick wall at USDA. When you
talk with them about learning from the
prairie, following nature as measure and pat-
tern, their eyes glaze over."

He realizes how difficult it will be to pry
money from institutions whose philosophy
of farming he so squarely opposes, but he
relishes the challenge. "In America," he tells
me as I prepare to leave, "we've got mostly
two kinds of scientists — the ones who get
us in trouble, and the ones who tell us what
the troubles are — but very few who are
looking for solutions. Here at the Land Insti-
tute, we're looking for solutions."

Before I go, I can't help asking him to
explain how a Kansas farm boy grew up to
become a visionary who's trying to revolu-
tionize farming. He can't say for sure. His
family's been in Kansas since 1854 (the year
that Walden was published). His great-grand-
father fought alongside John Brown at the
Battle of Blackjack Creek, against proslavery
hooligans from Missouri. His grandchildren
are the sixth generation to live in the state.
So he feels committed to this region for the
long haul and he wants it to be a beautiful
and fertile place well after he's gone.

"It seems like, no matter what else 1 tried,
I just kept thinking about the source — soil,
water, photosynthesis, the things that sustain
us." Is he hopeful that a durable form of agri-

culture will be found in time to feed the
earth's swelling population?

"We don't know how this is all going to
turn out," he admits. "But the risky thing is
to do nothing, to keep on going the way
we've been going. No matter how dark the
times, it's still worthwhile to do good work."

The next morning, as I drive east through
even heavier rain toward my home in Indi-
ana, the radio carries reports of brimming
rivers and flooded roads across Kansas. The
plowed fields I pass are gouged by rivulets
and the roadside ditches run black with dirt.
But where grass covers the land, there's no
sign of runoff, for the prairie keeps doing
what it's learned how to do over thousands of
years — holding water, building soil, waiting
for spring. •

From The Force of Spirit, by Scott Russell
Sanders. Copyright © 2000 by Scott Russell
Sanders. Reprinted by permission of Beacon
Press, Boston. Essayist Scott Russell Sanders
teaches at Indiana University in Bloomington,
Ind. His books include Hunting for Hope, The
Paradise of Bombs and Secrets of the Uni-
verse. For more information on the Land Insti-
tute check <www.landinstitute.org>.
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E X E R C I S I N

— even in disputed areas

.

by Susan Youmans

WHERE DOES THE AUTHORITY come from to take a
position on genetically engineered foods? This is a dis-
puted, complex topic involving technical questions

about science, regulation, law, trade and development. Yet some of
today's practices challenge values we hold as people of faith — love
of justice, reverence for creation, esteem for humility. Our religious
vocation invites us to take this issue very seriously. But how to aug-
ment our vocation with the nerve and ability to develop a position?
We can learn from other communities that have authorized them-
selves to learn and operate amidst dispute and technical complexity.

You may know the story of the leukemia cluster in Woburn,
Mass., from A Civil Action. Anne Anderson, one dying child's
mother, fiercely believed that something caused the leukemia.
Bruce Young, her Episcopal priest, urged her to substantiate this or
move on in her grieving. She learned where each sick child lived
and put pins in a map for each home; all cases were in the same
neighborhood. When the child's oncologist saw the map, he called
the Center for Disease Control.

What occurred next has been described as similar to early public
health research — "barefoot epidemiology." Anderson and Young
ran an ad asking people with childhood leukemia in their family to
attend a meeting at the church. Gradually, in addition to learning a
lot about the causes of childhood leukemia, the families learned
about the possible connections of the disease with the hazardous
practices at a local tannery, now a plant where solvents were used
to clean machinery and then poured out onto the ground.

When I first heard this story, in 1985, the struggle was consid-
ered to have been somewhat successful. I'd been involved with
issues of production and use of scientific and technical information
for 25 years, and I attributed the success to the fact that the citizens
had used technical information. Then, in seminary in the early
1990s, I was led back to the story from a different direction. I had
done field work at MIT in which I interviewed professors about
what responsibility accrues from the power associated with having
knowledge. One professor alerted me to a seminar in which the
topic was citizens acquiring power through gaining their own
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R E S P O N S I B I L I T Y

knowledge. I went, and heard the Woburn
story again. It led to my reading much more
about that struggle, spending many hours with
Bruce Young, and meeting scientists and oth-
ers involved.

Learning the science had not been the criti-
cal part of the citizen's success. They did read,
and they presented extensively on the topic.
But it was an alliance of knowledges that made
the difference. At a crucial point they talked at
a Harvard seminar, attended by chance by a
professor who had a methodology — a statis-
tical model — he was eager to try out. He
teamed up with the Woburn families. The data
collected was sufficient to claim an association
between the water and leukemia, though his
work was attacked by colleagues (who were
later described by sociologists as industry-
inspired).

But the momentum had been created.
Anderson and Young testified at hearings
where Superfund legislation was being re-
authorized. Proceedings began which resulted
in the Environmental Protection Agency
requiring a clean-up. It was a victory in terms
of remediation of the land, increased knowl-
edge in the science of remediation, and identi-
fication of an additional cause of childhood
leukemia (benzene).

A recurring pattern
What does the Woburn story have to do with
our concerns about genetically engineered
food? It shows a pattern that recurs in most
struggles about the effects of technology:

1. Non-experts in a field learn both techni-
cal information and political processes.

2. They usually receive no credit for their
perception or the homework they've done to
understand the problem.

3. They learn that processes they expected
to protect them, do not.

4. They find that, alone — that is, without
credentialed allies — they cannot usually win
these David-and-Goliath battles with entities
of great economic clout.

5. With each other's support, they stand firm
through severe emotional and physical hard-
ship.

6. Public officials and scientists contradict
the facts of their experience.

7. Those involved and their community split
over the costs to the community's economic
interests.

8.This battle about power and various kinds
of suffering is fought out in terms of science
and struggles to renew and strengthen public
processes.

Environmental sociologist Phil Brown has
described the experience of Woburn's activists
as learning science, protecting their commu-
nity, growing in self-esteem and making
democracy work better. The success required
the teaming of experience-based and expert
knowledge, and a cauldron of trials for both
sides. I have seen this pattern recur in many
other environmental health struggles.

Failed struggle
I would like to tell a second story about peo-
ple who fought and failed to stop installation
of a cellular phone antenna in a historic
church steeple very close to their homes and
school. It took place in Lexington, Mass., in a
neighborhood around a church where Emer-
son and Thoreau preached. In this controversy,
the opponents of the antenna were what any-
one would call intelligent lay people — mid-
dle-class, highly educated people. Some were
parents at a private school located 100 feet
from the church.

The proponents of the antenna, in whose
steeple the antenna was to be installed in
exchange for a "rental" fee, came from similar

backgrounds as the opponents.
The corporation involved here was Nextel, a

member of an industry that obtained national
legislation severely limiting communities'
powers to set limits on antenna installation.

The dispute here did not concern children
already dying, but suspected consequences of
long-term exposure to extremely low levels of
radio-frequency-level electromagnetic radia-
tion (the sort of exposure you would get if
your bedroom window was 40 feet from a cel-
lular phone antenna). As the risk is now
gauged for radiation at this frequency, stan-
dards for setting safety limits are based on
thermal effects, so anything less than the heat-
ing of tissue is below the level of the standard's
focus. But research suggests that health effects
occur at far lower levels of exposure —
enough that many European countries are
drastically reducing the level of exposure
acceptable. And towns all over the U.S. are
attempting to place moratoria on siting of
antennas near residences, schools and hospi-
tals, until more is known.

But interpretation of the research is the
point. To establish risk, there must be a con-
sensus on the biological mechanism of harm.
Yet in this case, because the biological mecha-
nism through which some effects occur can-
not yet be precisely described, consensus at
this point is impossible to accomplish. The
church council took this as a basis for claim-
ing that it was unlikely that the antenna would
pose a risk.

In my 20s in graduate school I was married
to a law student who told me about the legal
concept of "the reasonable man" (or woman)
as a standard for responsible behavior. The rea-
sonable person is an "everyman" whose behav-
ior is assumed to be reliable enough that the
law protects him or her from being wronged. In
the Lexington story the hypothetical reason-
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able person is crucial. To that person, a ques-
tion is not eliminated because a hurdle 25 years
down the road can't be leaped today.

We as individuals must exercise the "rea-
sonable human's" measure of responsibility
about technically disputed areas. For instance,
we must notice where the strong and the vul-
nerable are represented. We must notice, if sci-
entific arguments seem to lead nowhere useful
in an important conversation, what function
they are performing in the dialog and for
whom. We must think as a person would
think when buying a car — suspending the
social nicety of assuming that rhetoric is
always being used for mutual benefit.

In Lexington, neighbors brought alternative
scientific interpretations of research, as well as
significant work in public health on the pre-
cautionary principle, to the attention of the
church's parish council. From this, the church
leaders might have been led to conclude too
little was known to prove the installation safe.
But years-long academic debates on risk were
too many domains away from the work that
scientists on the parish council had done.
They considered applying precaution — or the
precautionary principle — a bogus issue.

Lessons for the GE food struggle
These stories teach many lessons about how to
proceed in the area of genetic engineering and
foods.

First, build relationships with people in
other fields of knowledge. In the field of
genetic engineering and food, there are so
many facets to discerning what questions
churches should ask. For instance, it is rele-
vant to understand the nature of current test-
ing, regulatory structures, and how the effects
of genetically modified organisms might
impact ecosystems.

Second, don't avoid the complexity of the
issue. When considering the genetically engi-
neered foods issue, all of us come with many
kinds of expertise, and we also encounter
other areas where we are not experts. Use what
you already know about how highly disputed
technical issues unfold (e.g. in global warm-
ing, asthma as an urban health issue, inciner-
ation, nuclear waste, tobacco). Look for what
is different in the genetically engineered foods
controversy and then seriously pursue what
stands out according to your knowledge and

experience. (For me, for example, it is corpo-
rate claims for ownership of genetic informa-
tion based on the concept of intellectual
property. From my past work I know the
meaning of intellectual property has been put
into question in the decades since 1960, when
information technology provided new ways to
unhook content from form in publishing.)

Recognize the demands of being on new
ethical territory. The church committee in
Lexington, initially approached by Nextel for
a "rental," never dreamed that this involved
choices that perhaps exposed their neighbors
to a possible, if disputed, health risk.

Churches have little experience with the
dialog issues distinct to technical and scientific
controversies — and no norms for what is
appropriate in this dialog. In Lexington, a slide
in a key discussion quoted a technical article,
saying that the research reviewed showed that
the cancer risk from long-term, low-level radi-
ation was negligible. No one explained, nor
did the audience understand, that in the tech-
nical parlance of the article, no general con-
clusion about safety was being made. Yet the
laypeople were being invited to draw this con-
clusion.

Third, expect that really getting out there
with your knowledge can be hard. A church in
a nearby town invited two Lexington women
to describe what they had learned about them-
selves from their struggle. When they arrived,
they were peppered with questions, not given
time to document what they knew and not
taken seriously. They went home without cov-
ering their topic and feeling like failures. The
following Sunday, members of the host church
expressed chagrin that they had derailed the
meeting's agenda by insisting too much on
facts. As an evironmental scientist observed,
"Opinions play a role when you are trying to
get to some kinds of truths."

We are on both sides of the Lexington story
and the GE foods debate. We need to apply
carefully the chance we have to enrich our per-
spectives with new ideas and new allies. We
must not kill dialog and relationship by failing
to value our own and other peoples' opinion-
and experience-based knowledge. •

Susan Youmans is a member oj the Episcopal
Church's Committee on Faith Ethics, Science and
Technology.

S H O R T T A K E S

Medicare or casinos?
Theodore Roszak, in a Hope magazine inter-
view (Winter '01), disputes the notion that
growing numbers of seniors will make Social
Security unaffordable.

"Americans should realize that not only
did we come to entitlements after every
other industrial society in the world, but we
still spend far less on entitlements — mean-
ing, in our case, Social Security and
Medicare — than other industrial societies,
which are doing a very good job of compet-
ing with us in world markets. We are a rich
society; we can afford vastly more than other
countries when it comes to providing a dig-
nified retirement for older citizens. ...

"A very telling set of facts is this: Medicare
costs us 200 billion dollars a year. The peo-
ple of the U.S. spend 630 billion dollars a
year on gambling alone. Look beyond that at
the way we spend money on professional
athletics, entertainment, cosmetics, ciga-
rettes, liquor. ...

"The idea that we cannot possibly afford
an older society is not only economically
untrue, but it's ethically absurd. It's as if
we're saying that now that we have gained
the gift of time, which is the grand product
of two centuries of industrial development,
we can't afford it. Longevity is not a cost; it's
a benefit of solving other problems. Every
time we find a way to improve nutrition,
every time we find a way to bring babies into
the world healthier, every time we stop
teenagers from smoking, every time we pro-
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vide more safety in the workplace or auto-
mobile, every time we conquer another dis-
ease, the result is longevity. It is a benefit
we're willing to pay for, as you can see by the
way we use our money on medical science,
public health and research."

Exporting the U.S.
prison model
Repressive prison trends that activists are
confronting in the U.S. are spreading to
other countries, Angela Davis says in an
interview with The Progressive (Feb. '01).

"When I visited Australia a year and a half
ago, I found that the largest women's prison
there, which is outside of Melbourne, is
owned and operated by Corrections Corpo-
ration of America, which is headquartered in
Nashville, Tenn. It is not only the tendency
to incarcerate ever greater numbers of people
that one can see in European countries and
Australia, but also the supermaximum pris-
ons have been exported. There are super-
maximum prisons in the Netherlands, South
Africa, and even Sweden. The security hous-
ing unit, which is a particularly repressive
formation originating in the U.S., has
invaded their prisons as well."

Cuba, in contrast, offers a better model,
Davis says.

"In Cuba, at least in the women's prisons I
visited, the women — unlike women in the
U.S. or in other countries — did not feel dis-
connected from the larger society. The effort
to pay close attention to the U.N. standard
minimum rules for the treatment of prison-
ers was very obvious. Perhaps the most
impressive aspect of the system itself was the
fact that prisoners were allowed to continue
to work in their fields if their offense was not
related to their particular profession. I talked
to a woman who was a veterinarian, for
example, and she continued to be a veteri-
narian in the prison. I talked to a woman
who was a doctor, and she continued to be a
physician in the particular prison where she
was incarcerated. That in itself was interest-
ing because it inverts the hierarchies of pris-
oners and guards. As the doctor, she was in

charge of civilian nurses, for example, and
was treated not as a prisoner, not as an infe-
rior person, but rather as a doctor.

"Furthermore, people who work, and vir-
tually everyone works who is in prison,
receive the same wages and salaries as they
would receive if they were working in the
same job on the outside. It was a striking dif-
ference with respect to the U.S., where pris-
oners can receive as little as 10 cents an
hour."

Monitoring of
multinationals
A coalition of environment, labor and
human rights groups is calling for new legis-
lation that would require U.S.-based corpo-
rations to disclose information about their
operations in other countries, The Michigan
Citizen reports (3/3/01).

"U.S. law requires companies to disclose
some basic information about their domestic
activities, including what kind of pollution
they emit or how many employees have been
injured on the job.

"The coalition is currently circulating a
proposal that urges members of Congress to
draft new legislation that would extend these
existing requirements to companies' overseas
operations.

'"Communities and workers throughout the
world have the right to important information
about corporate practices that will have signif-
icant impacts on their lives,' said a statement
by the coalition of more than 150 organiza-
tions including Amnesty International, the
AFL-CIO and Friends of the Earth."

According to this proposal, U.S. corpora-
tions would be required to "reveal the envi-
ronmental impact of products and operation,
reveal details of all security arrangements
with government or private firms, indicate
whether or not they had a human rights pol-
icy, indicate whether they faced any charges
of human rights violations, reveal the num-
bers of workers hurt, killed or handling haz-
ardous material at each plant, and reveal the
location of all plants around the world."

First Muslim holiday stamp
The first U.S. postal stamp honoring Mus-
lim holidays will be available in October,
2001, Church & State reports. The stamp
commemorates Eid-al-Fitr, a Muslim feast
that marks the end of fasting for the month
of Ramadan, and Eid-al-Adha, the festival of
sacrifice. The campaign for the stamps was
led by the American Muslim Council,
which arranged for 3,000 Muslim children
to send letters to the postmaster. The stamp
features the Arabic phrase "Eid mubarak,"
which means "blessed festival," in gold
against a blue background. •

C L A S S I F I E D S

Clergy Renewal Program
Listening to God: Spiritual Formation for
Clergy Renewal: A two-year program
designed to explore the process and practice
of Christian prayer and discernment for the
purpose of personal renewal and congrega-
tional leadership. Extension Program: June,
2001; Twin Cities Program: October, 2001.
Christos Center: 651-653-8207. Web:
<www.christoscenter.org>. Email: -cchris-
toscenter@worldnet.att.net>.

Episcopal Urban Intern Program

Work in social service, live in Christian
community in Los Angeles. For adults
21-30. Apply now for the 2001-2002 year.
Contact EUIP, 260 N. Locust St., Inglewood,
CA 90301. Phone: 310-674-7700. Email:
<euip@pacbell.net>.

Order of Jonathan Daniels

An Episcopal religious community-in-for-
mation for men and women; single, com-
mitted and married; living, working and
ministering in the world; striving for justice
and peace among all. Write: Order of
Jonathan Daniels, The Cathedral Church of
Saint Luke, 143 State Street, Portland, ME
04101; <OrdJonDanl@aol.com>.
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