









































AGRICULTURE AND TECHNOLOGY

From family affair to one-man show

Growing pains

O DISPEL any lingering pastoral illusions about

present-day agriculture, take a trip to “hog
heaven’. This ten-mile stretch of countryside north
of Ames, lowa, produces almost a tenth of Amer-
ica’s pork. But there is notan animal in sight. In mas-
sive metal sheds, up to 4.000 sows at a time are
reared for slaughter, their dietscarefully monitored.
their waste regularly siphoned away. their keepers
showered and begowned, like surgeons, to avoid in-
fecting the herd.

Or pay a visit to the farms of the Mato Grosso in
Brazil’s south-west. Here one man's soyabeans can
stretch for 60,000 hectares, and a farmer can take a
day todrive his combine down one length of a field
and back again. Or wander round a giant green-
house south of Amsterdam, where 280,000 rose
bushes are tended by computercontrolled systems
and just the occasional green thumb.

Since the second world war, agriculture has be-
come bigger, more intensive and more specialised,
both in the developed and much of the developing
world. It is one of the world’s largest industries, em-
ploying 1.3 billion people and producing $1.3 trillion-
worth of goods a year. World output of food per
head has gone up by some 25% over the past 40
years, even though land use has grown by only 10%
and world population has increased by go%. Food
prices in real terms have fallen by two-fifths, so that
rich consumers in America, for example, now spend
only 14% of their household income on food.

A success story, then? Not altogether. Modemn
agriculture is now being shaped by many of the
same technologies transforming other industries,
but is also subject to unique political and economic
constraints. It is expected to produce an abundance
of cheap food, but at the same time take account of
environmental concerns and look after rural land-
scapes, the welfare of farmyard animals and the
health of consumers. Farmers are supposed to re-
spond to market forces. yet find themselves so insu-
lated in some countries and so marginalised in oth-
ers that they can scarcely manoeuvre. The current
debate on genetically modified foods is merely a
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symptom of far wider tensions.

Agnbusiness—a tenn coined by Ray Goldberg
at Harvard Business School in the late 1950s—used to
be an orderly chain of companies and institutions
stretching from the supply of inputs. such as seeds.
feruliser and machinery, to food processors and re-
tailers. Each link of the chain did most of its busi-
ness with its neighbours on either side and had little
contact with the rest. Family farmers were central to
the system. They decided what to grow and where
to sell it. taking the risk and reaping a fair portion of
the reward. In 1950, the world’s agribusiness was
worth $420 billion, and farmers added more than a
third of the value. By 2028, the market could be
worth $10 trillion, and Dr Goldberg reckons that
farmers’ share of that will fall to 10%.

Global competition and new technologies are
forging new relationships within, and between, dif-
ferent layers of agnbusiness. transforming the in-
dustry from a chain to a complex web. Farming in
nch countries is slowly moving from a bulkcom-
modity industry to “boutique agriculture” produc-
ing highly specialised goods. As consumers become
better informed and more demanding, companies
are consolidating in pursuit of new efficiencies and
economies of scale. The trend is most obvious at ei-
ther end of the food chain: seeds and supermarkets.

Seeds of trouble

Since the development of hybrid crops in the 1920s.
commercial farmers have bought their seeds from
private finms, paying a premium for such desirable
traits as consistent quality and high yield. Until the
armval of biotechnology, the world’s $20 billion
commercial seed market was highly fragmented,
but in the past four years it has been transformed by
a series of large deals, most of them done by *life sc1-
ences’” companies such as Aventis and DuPont.
Their grand plan was to take the technologies
that have transformed drug discovery and apply
them to agriculture, creating new, “transgenic™ plant
varieties with traits that could not easily be engi-
neered through conventional breeding, Such firms
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controlled muln-million-dollar research budgets
and held a number of promising patents. but they
lacked access to the seeds to which 1o apply their
specialist knowledge. and to the farmers who would
plant them. So the life-sciences firms started buving
seed companies in bulk. at extravagant premiums.
The most prominent example was Monsanto.
which in the space of a few years made $85 billion-
worth of acquisitions and joint ventures. giving 1t a
dominant presence in developed markets such as
America and a foothold in such up-and<oming
markets as India and Brazil. But smaller firms piled
in too. such as Seminis. a Mexican company that ad-
vanced from a bit plaver to a world leader in vege-
table seeds in the 1990s.

By 1998. this strategy looked like a winner. Vast
swathes of the world's prime grain regions were con-
verting to the new seed varieties. Last vear 33% of
Amenca's maize and 55% of its cotton crop. and 90%
of Argentina’s sovabeans. came from genetically en-
gmeered varieties, according o Clive James at the
international Service for the Acquusition of Agri-
biotech Applications. And companies such as Mon-
santo. which relied heavily on ageing agrochemi-
cals. were enjoying bumper sales. because many of
the transgenic crops had been engineered for herbi-
cide reststance.

Despite the premium farmers had to pay for
such geneucally modified seed and despite having
to promise not to replant it from their harvest. they.
t00. did well out of the new technology. According
10 a study by Greg Traxler and Jose Falck-Zepeda. of
Aubum University in Alabama. gains from planting
Bt corton. genetically engineered to produce insecti-
cides called Bacillus  thuringtensis  toxins.
amounted to $200m 1n 1997, of which 42% went ©
tarmers. 35% to Monsanto (which held the gene pat-
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ent)and 7% to consumers.

But that s not the end of the storv. Companies
have taken each other to court over patents and li-
censing. Pressure groups such as Greenpeace. and
public-sector agncultural instrtions such as the
United Nauons' and World Bank’s Consultative
Group on International Aencultural Research. are
worried that if intellectual-propertv rights are held
by companies. access to technologies and products
will become harder and costlier tor the poor farm-
ers they try 1o help. The big biotech firms came a
cropper last vear as consumers in Europe and Japan
mounted an international bovcor of geneucally
modified foods. And even American consumers.
who unnl recently accepted such foods without
much thought. are now starting to ask questions.

Resistance on the high street has already regis-
tered on Wall Street. Firms that dreamed of combin-
ing pharmaceuticals and crops watched the value of
their thniving drug businesses being dragged down
by thetr agncultural interests. In the past six months
Novarus and AstraZeneca have merged and hived
off their seed and agrichemical divisions inio a new
subsidiary called Syngenta. Monsanto. which an-
nounced plans to merge with a phannaceutcal
company. Pharmacia & Upjohn. in December last

All the world’s a farm
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year. 1s widely expected to sell its agnicultural divi-
sion. as is American Home Products. Further
consolidation is likely.

Some firms will continue to benefit. Local seed
companies will still be doing deals with biotechnol-
ogy firms. Outfits such as Ceres. which chum out
the basic stuff of genetic engineering—bNA se-
quences—will prosper because their information
can be used in less controversial. conventional
breeding programmes. And those firms that can re-
assure uneasy shareholdersand keep their drug and
agricultural divisions together may ultimately reap
the promised synergies. But that could still be a long
way off.

Sales force

Much of the pressure on agrochemical and seed
companies has come from retailers. whose power to
influence the agribusiness chain has grown along
with their size. Their industry, too, has seen wide-
spread mergers among supermarket chains. giving
them more purchasing power and increasing their
global reach.

The supermarket sector is most concentrated in
Europe. where. in Germany for example. five super-
market chains control almost two-thirds of the mar-
ket. according to Rabobank,a Dutch bank. Last year
Wal-Mart, the world’s largest retailer, followed a
foray into Germany with the $u billion acquisition
of Asda, a British supermarket chain. The merger of
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Promodés and Carrefour. France's two leading su-
permarkets. created the world's second-largest food
retail business. In America. supermarket consolida-
tion was slow to start. but is now gaining ground.

The bigger they get. the more leverage the retail-
ers have over their suppliers. not just on price, but
also on issues such as quality and timing of delivery.
The retailers sit on a treasure trove of information
about their customers. thanks to the product codes
stuck on their merchandise that allow them to track
their sales in real time. Food manufacturers need
this detailed information to meet the retailers’ re-
quirements, especially for own-brand lines, which
are popular in Europe. And increasingly. supermar-
kets make contracts direct with producers, cutting
out the middlemen.

Those middlemen—the ones who distribute the
milk. pack the beef or collect the grain—are also
consolidating, most obviously in Amenca. Nearly
four-fifths of all the cattle going for slaughter there
are handled by only four firms. Likewise. four firms
crush 80% of the soyabeans to make oil, and another
four produce almost 50% of the broiler chickens.
Firms such as Smithfield Foods and 18 are not ex-
actly household names, but they control a critical
step from production to consumption.

At the same tume these middlemen are them-
selves becoming producers. Most chickens in the in-
dustrialised world now come from integrated oper-
ations. and the pork industry is moving in the same

Trust or bust

ONOCULTURES are much criti-

cised by environmentalists for
driving out biodiversity, replacing a rich
mix of species with a single crop. Econo-
mists. and farmers, fear much the same
is happening in American agribusiness,
as consolidation and vertical integration
sweep the industry. But they have little
confidence in the ability of existing regu-
latory bodies, such as the Department
of Justice or the Federal Trade Commis-
sion (FTC), to prevent corporate mergers
that put farmers and ranchersat a disad-
vantage.

This is a strange tumn of events, says
Jon Lauck. an antitrust expert at the
University of Minnesota law school, be-
cause American antitrust law has its
roots in 19th<century farmers’ fears that
a few big firms would dominate such ac-
tivities as meat packing and sugar refin-
ing. Those fears led to ground-breaking
legislation such as the 1914 statute to set
up the frc. These instruments are
widely used to break up monopolies in
other industries, but many farmers
reckon that today’s trustbusters have lit-
tle interest in agriculture.

If only, say companies such as Mon-
santo, whose four-year spending spree
on seed companies has kept it firmly in
the justice department’s sights. This has

not only cost the company its latest ac-
quisition, Delta & Pine Land, but also
saddled it with a $1 billion lawsuit in
damages from the jilted irm. And the
antitrust wagon rolls on. Late last year
farmers and environmental activists
filed a lawsuit charging Monsanto and
nine other companies with abuse of li-
censing agreements and intellectual-
property rights in foisting expensive ge-
netically engineered soyabeans and
com seed on farmers. Few believe the
suit will succeed, because Monsanto's
alleged monopoly arises from a per-
fectly legal instrument, a patent. But it
will prove an irritation to the firm for
years to come.

You’re on your own

Antitrust regulators are diligent enough
in scrutinising deals that may threaten
consumers, but they pay litle attention
to the effects on those who sell to the
new giants, says Neil Harl. an economist
at Jowa State University. He points to the
acquisition of the grain-trading business
of America’s Continental by its rival,
Cargill, in 1999, giving the resulting giant
control of 42% of America's com exports
and a third of its soyabean shipments.
Cargill argues that the deal is good for
farmers, offering more of them better

market access. The putative beneficia-
nies are inclined to disagree.

Some states have passed legislation
to regulate corporate farming. One ex-
ample is South Dakota. where a referen-
dum in 1998 endorsed a law preventing
corporate agribusiness from owning
land or livestock in the state. That stat-
ute is now being challenged by the
packers’ trade body, the American Meat
Institute. The institute is also fighting a
law passed in Missouri last year that
prohibits “discriminatory™ pricing, pre-
venting meat packers from giving pref-
erential contracts to large producers
over small ones.

Several senators have tried 1o intro-
duce federal legislation to control agri-
business. Last year they managed to
pass a law requiring “price disclosure™,
forcing integrated agribusinesses to re-
veal the cost of their supplies. A bill to
force an 18-month moratorium on all
mergers, acquisitions and marketing
agreements was rejected by the Senate.
But the Farmers and Ranchers Fair Com-
petition Act of 2000, now wending its
way through Congress, may have a bet-
ter chance of survival. It oo demands
greater scrutiny of mergers and their ef-
fect on small independent producers.
imposing stiff fines for a variety of “anti-
competitive” practices. Industry sees
this as more featherbedding for farmers:
the farmers reckon it's only fair.
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Vertically integrated

How farming is
reinventing itself

L
direction. squeezing out small producers and
concentrating the business in certain regions.
Verucal integration allows companies to
match technological developments up-
stream to consumer demand downstream. If,
for example. a retailer wants pork with a cer-
tain colour of fat. company geneticists can go
to work on the pig.

Integration also allows companies to
control hygiene more ngorously at every
point in the production process, and apply
the growing list of standards imposed by
governments and their new food-safety
agencies. This is yet another demand flowing
upstream from consumers, who are under-
standably nervous about the quality of their
increasingly industrialised food. Last year
animal feed tainted with polychlorinated bi-
phenyls and furans, some of the nastiest per-
sistent organic pollutants known to man,
was sold to 1.700 Belgian farmers and found
its way into their chickens. pigs and cactle,
losing the country's farmers $60om in sales.
Britain is still reeling from the effects of mad-
cow disease, probably tnggered by feeding
tainted bone meal to cattle, which cost £3.5
billion (85.5 billion) in lost exports and culled herds.

Sign on the dotted line

One way in which a processor can control produc-
tion is through explicit contracts with farmers. Such
arrangements usually mean that the grower pro-
vides land and labour, whereas the contractor sup-
plies the seeds. chemicals or animals and makes
many of the decisions. Such contracting iscommon
in vegetable production and is growing in grain pro-
duction too, driven by new technologies that are
tuming bulk commodities into tailor-made pro-
ducts. The first generation of genetically modified
crops had “agronomic™ properties. such as herbicide
resistance, that were useful to growers but held no
obvious appeal for consumers. The next generation
of high-tech crops, now on their way to market,
have been manipulated to produce so-<alled “out-
put traits” to benefitconsumers directly.

For example, biotechnology enthusiasts speak
glowingly of the prospect of “nutraceuticals"—
foods with all manner of enhanced nutritional,
even medicinal, properties. A few of these, such as
nce enhanced with vitamin A, are moving out of the

laboratorv. but progress is slow because of the sheer
technical complexity of creating them, as well as
consumer uneasiness about the whole idea of ge-
netic modificanon. Some four-legged consumers.
however, are already eating crops with enhanced
output traits to boost their growth or reduce the
waste they produce.

Such crops are often grown under contract, and
must be separated from other varieties during the
tnp from farm to consumer. because the benefits of
their genetic enhancement will be felt only in their
consumption. This is different from. say. insecticide-
producing maize, whose benefits are confined to its
cultuvauon. Such products are routinely mixed in
with conventonal ones in the vast handling sys-
tems of commodity shippers such as Cargill and Ar-
cher Daniels Midland. But many other types of
crops, such as soyabeans for the Japanese market,
are already kept separate, so segregating output-
trait-modified grains should not prove much of a
problem—provided that consumers will pay a pre-
mium for the added value.

Many farmers like contracting because it can
pay well and helps them to reduce their nsk. For
young farmers without capital, it is a way into the
business: for those in poor countries, it offers access
to new techniques. But others fear falling in hock to
a company that has both size and. increasingly, pat-
ent protection on its side. And there is the offputting
precedent of the chicken farmers, whose contracts
tend to be nasty, brutish and shor.

In America there is pressure for legislation to of-
fer farmers a fighung chance in the new food web
(see box. previous page). New pantnerships forming
along the food chain, such as that becween DuPont
and General Mills. worry farmers. They foresee per-
haps only half a dozen “food clusters™ that will con-
trol the passage of food from soil to supper.

Yet even in the industrialised world's fastest-
moving markets, such as Amenca or Australia, that
degree of integration in agribusiness is sull a long
way off. In Europe and parts of Asia, where an un-
derstanding of the domestic subsidy system is still
more important than an appreciation of consumer
tastes, progress is even slower. Modem agribusiness
is not yet ready for the sort of just-in-time manufac-
turing practised by Dell Computer. in which a signal
from a customer triggers a new round of the produc-
tion cycle. But that day is coming, and farmers are
getting ready for it.

Survival kits

AMILY farmers around the world are far from

happy. But then farmers always complain.What
1s new is that this ume they have good reason to.

Contrary to their staid image. farmers can be
quite nimble when it comes to adopting new tech-
nologies. The development of modern genetics owes
much to breeders' match-making over the centunes.
But now farming is being flooded with biological in-
formation and molecular tools, courtesy of modemn
medicine and its genomics revolutuon. All this 1s
making new demands on the industry. It is under
pressure to become more compettive, more envi-

ronmentally friendly, and more responsive to con-
sumers’ needs.

In much of the nch world, large numbers of
them are leaving the business altogether. Farming
populations in France and Germany, for example,
have fallen by more than half since 1978. The result
has been fewer, larger and more productive farms.
In the oecp as a whole, the number of farms has
been declining by 1.5% a year, and farmers and their
workers now make up only 8% of the labour force
(see chart 2, next page).

Among those who do not want to get out. many
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are getting together in co-operauves again. This form
of organisation goes back to the mid-i9th century,
when smallholders clubbed together to bundle their
buying power for things like seeds. and to sell their
produce en bloc. But in the more recent past co-ops
fell out of fashion in America and Britain becauseof
poor management and competition from the priv-
ate sector. Now they are picking themselves up by
becoming vertically integrated food-production-to-
processing businesses, like their more powerful
counterparts in continental Europe. Their advan-
tage over private companies is that they can offer
farmers a greater stake and a greater say in the busi-
ness. hamessing their loyalty.

Another way for farmers to thrive is to join the
information age. Many farmers believe that their
most valuable harvest may be the data they log
from the land. Bill Horan, who farms 1.400 hectares
(3.500 acres) of soyabeans and com in northern
lowa. is using a new toolkit called “*precision agrcul-
ture” that enables him to collect masses of informa-
tion about the state of his own fields.

One key component of precision farming is digi-
tal maps, generated by global-positioning-system
(Gps)satellites, which can zoom in on a square mea-
suring roughly two hectares. The second critical part
of the kit is a “yield monitor”, a device firted to0 a
combine which measures the volume of grain as it
comes off the field and correlates this with the Ges
map to provide a yield for each square. Mr Horan
also sends consultants into his fields to take soil
samples, checking for nutrients. All this information
is then integrated on a computer to provide a de-
tailed profile of his land.

In a perfect system, Mr Horan would be able to
link yields in different parts of his fields to particular
soil features. That would enable him to concentrate
his use of chemicals where they were needed most,
reducing his costs and helping him conform to regu-
lations on their use. But alas, agniculture is not a neat
science. Mr Horan and other users of the toolkit are
finding that the soil features they thought would
best predict yields simply do not correlate, so they
do not know how to act on the information they
have—much like a doctor who has diagnosed an ill-
ness but is unsure how to treat it.

Companies such as Case 1+, one of the world's
leading manufacturers of farm equipment, are keen
to help the technology along to boost sales of their
machinery. In conjunction with Cargill, the com-
pany is running a pilot project with half a dozen
farmers in America’s mid-west toquantify the bene-
fits of precision agriculture. The technology does not
come cheap—the basic precision package costs
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about $10.000—8nd at a ume when commodity
prices are at record lows. farmers will need persuad-
ing to move to the cutting edge. Mr Horan reckons
that it is worth it. Consumers and processors may
want to know, say, how much chemical was
sprayed on a particular crop. The system enables
him to tell them, plot by plot.

Precision agriculture comes in many guises.
Whereas the mid-western variety—all satellite-gen-
erated maps, massive machines and computer
monitors—is the stuff of Nasa missions. new tech-
nologies in horticulture look more at home in hospi-
tals. Start-up firms in Israel and the Netherlands are
trying to improve the efficiency of greenhouse agri-
culture by using sensors linked to computers. For ex-
ample, Phytech, a small company started by Rus-
sian immigrant scientists near Tel Aviv, has
developed the equivalent of a vital-signs monitor
for plants. Leaves, stems and fruit are connected to
devices that continuously sense things such as tissue
temperature and swelling. This information is fed
into automated control systems to regulate func-
tions such as irrigation and atmospheric gas con-
centrations so that the crop suffers nostress.

Byte-sized harvest

Another boost to farming may come from the In-
ternet. Many family farmers feel cut off from the
wealth of information being shared in new cor-
porate alliances. The web offers them a way of be-
coming connected toother points in the business. A
number of websites have sprung up to provide
them with news, agronomic advice and risk-man-
agement tools, and web-based exchanges, such as
Farms.com, allow them to bid for things like pesti-
cides and fertilisers, and in tum find buyers for their
products.

The Internet also helps other businesses to target
the farmers. When DuPont had difficulty finding
growers for its new high-oil maize, it tumed to
e-Markets, an lowa e-commerce company, which
delivered what DuPont needed within days. Now
DuPont itself, along with other bricks-and-mortar
companies such as John Deere, is joining with farm-
ers’ co-operatives to create web-based exchanges
and farm-management systems.

Many are now predicting a bnght future for

Farmer-on-the-Dell
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“agr-e-business”. Rabobank reckons that by 2003 up
1010% of the world's $4 tnilion marketin agncultural
goods will be traded online. But farmers in Europe.
Latin Amenca and Asia are sull far less wired than
those in North Amenca and Israel, and many may
still want toshake a real hand before theysign a con-
tract.

Finding a niche

If technology cannot bnng farmers closer to the
market. then perhaps nostalgia can. Many consum-
ers have a sentimental attachment to the coun-
tryside and rural life that farmers could tap into.
This 1s easier in some countnes than others. In
France, for instance. the sense of terroir—a feeling
for the land—1is more developed than, say, in Amer-
ica.Frenchmen want to know where their food and
dnnk—be 1t walnuts or wine—has come from. But
even in France. these links are becoming harder to
maintain as soctety turns increasingly urban.

Some farmers believe that organic agriculture is
the wav to reconnect their industry to the con-
sumer—and allow them to make a better living at
the same time. In essence. organic fanming eschews

syntheuc ferulisers and pesticides.

Back to basics "3 Instead. it uses techmques such as
Organic f(:od and beverage retail sales — crop rotation to maintain sotl ferul-
AR 000 o 2 4 & 8 ity. In the West, however, organic
-~ farming is not so much a set of agn-
States _}p:s‘ culmra% techniques as a socglal
Germany | | 18/ movement.embracing a range of at-
— titudes towards nature and rural
2P0 ] L—7 life. Although so far it represents
France B 201 only a tiny fraction of total
" :] 7o sales, the world market in organic
—— produce 1s growing steeply, and is
srnan ] 19:]  expected to reach $z0 billion this
Switzerlana ] -3_6-] vear (See chart 3)' .
— Consumers are turning to or-
Deamark (] 911 ganic food because they believe it to
Austria :| 1301| be tastier, as well as healthier both
NEdls ﬂ W ™ for themselves and for thg enwviron-
—| ment. But they buy on faith, much
Sources. iTC USOA: The Economat *Forewast

Trade barriers of
many kinds are
making agriculture
less efficient than
it could be

as they tumn to alteratve medicine.

As vel, there is litle hard evidence that food grown
under organic conditions is any healthier tor the
consumer than that produced by conventional agn-
culture. Even so, some customers are willing to pav
for their preference. [n Amenca, for example. or-
ganic sovabeans are at least twice the pnce of con-
venuonal ones. According to Alastair Leake. project
manager of cws Farms. one of Bntain's largest com-
mercial organic operations, conversion to organic
farming can pay off: in 1994-98. annual returns from
organic wheat on Cws Farms were more than double
those on conventionally cultivated felds. However.
that figure includes a hefty government subsidy. In
continental European countnes such payments are
even more generous. encouraging farmers to convert
in droves: on current trends. by 2010 almost 30% of
Western Europe’s farmland is likely to meet organic
standards.

Already the supermarkets are leaping on to the
organic bandwagon. For the farmers. that 1s both a
boon and a curse. They welcome the access 0 a
wider market. and the lower distribution and mar-
keting costs that come with 1t but they are worned
that the new popularity of organic food may dim
some of its “counter-culture™ appeal. as well as its
profitability. Austna has already seen a drop in the
premium pnce of organic milk.

Another reason organic food is enjoying such a
vogue 1s the opposition to geneucally modified
food. partcularly in Europe and Japan. In Britain. a
third of those who buy organic food say their main
morive 1s to ensure that their purchases are cm-free.
GM Is an unsertling exception to a rule that farmers
have followed for generations: that early adopters ot
a new technology reap the greatest rewards.

However, that will not stop farmers from trving
other ways of putting biotechnology to profitable
use. These will include vaccines from geneucally
modified potatoes. plastics spun from maize. and
therapeutic proteins wrung from the milk of goats
and cattle. But these will be niche markets. not
mainstream pursuits. Farmers’ salvation does not lie
at the bottomof a test tube. What thev need most of
all are sensible farm policies.

A not-so-perfect market

N AALSMEER, in the Netherlands, the full lower

of global agriculture is on display, quite literaily.
Most momings 18m blooms go on parade in an auc-
tion that attracts 1,600 buyers, either on the spot or
via the Internet. Most aftemoons, 4m flowers and
potted plants arrive by air from Israel, Kenya, Ecua-
dor, South Afnica and other foreign horticultural
hotspots. Inside the world's largest covered building,
they are graded for quality, catalogued by computer
and prepared for their moment of judgment. Once
purchased, the fAlowers are whisked off to markets
throughout the European Union, Japan and Amer-
ica, all on the same day.

This foral United Nations is an impressive sight,
but as a rule global agricultural trade is far less fra-
grant. Farming is one of the most distorted sectors of
the world economy. Despite promises w© liberalise,
domestic support policies, import bammers and ex-

port subsidies in many industnalised countnes r
main formidable hurdles to the free flow of gooc
This hurts farmers in the developing world as well

consumers in protected markets. It also makes fam
ers less responsive to changes in demand. Conflic
over new methods of agncultural producton. fro
genetic modification to hormone treatment. add
further layer of complication.

Charity begins at home

Farming is full of curiosities. but none i1s more st
ing than the disproportion between the size ot
farming population and its political influence
rich countnes. In North Amenca and the eu. fam:
make up less than 5% of the labour force and «
tnbute less than 2% of Goe. vet they are able to .
remarkably generous levels of financial support
of their governments. This may be precisely bec:
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there are so few of them: in absolute terms, the cost
of dissuading French farmers from blockading Pans
will be relatively small. Only a few industrial coun-
tnes, forming a loose organisation known as the
Caims Group, have stripped their farmers of most
of their subsidies.

In 1998, oecp countries paid out $360 billion in
agricultural support. The highest rates of support
were paid to rice, milk and sugar producers. with the
biggest generally getting the most. Some countries
are far more generous than others (see chart 4). For
much of the 1990s. domestic farm supportin the in-
dustrialised world was on the wane. but since 1998 it
has ballooned in response t0 a collapse in commod-
ity prices. For the past two years in Amenca, Con-
gress has approved a total of $15 billion-worth of
emergency farm aid. Cynics note that this largesse
happens to coincide with the run-up to presidential
and congressional elections.

Most of the money to cushion the farmers is
stumped up by consumers. via government
manipulation of domestic prices to boost farmers’
eamings. According to oecp calculations, consum-
ers in the industrial world pay about a third more
for their food than they would without government
support for farmers.

There is no doubt that agnculture is different
from other industries, notonly because its product,
food, is so essential and so emotive. but also because
it has the capacity to create, or destroy, a number of
public goods. from ecological diversity to animal
welfare to rural landscapes. The question is how to
pay for these benefits. Some governments, notably
in the eu and Japan, have argued that it is worth
spending quite a lot of money to encourage farmers
to maintain their “multifunctionality”. But indirect
measures such as price supports are a crude and in-
efficient way of achieving that. Better to acknowl-
edge these aims openly and pay direct from gov-
emment budgets.

Trading insults

In 1998, 8456 billion-worth of agricultural goods was
traded across borders, three times more than 20
years earlier. That seems an impressive growth rate,
but trade in manufactured goods has grown three
times as fast since the 1980s. Developing countries
that have become trading successes, such as Thai-
land and Brazil, now account for over a third of all
agncultural exports. Clearly, developing countries
have reason to worry if rich countries embrace do-
mestic farm policies that bring down the price of
their goods in export markets, and clearly they are
keen to see barriers to their own exports removed.
Pledges to reform were made in 1993, at the end of
the most recentset of world trade talks, the Uruguay
round, but much remains to be done. Taniffs on agn-
cultural goods still run at an average of 40%, com-
pared with well under 10% for manufactures, and
import quotas remain tight.

But it is not just a matter of tanffs. Another sore
point is the subsidisation of exports—the support
rich countnes provide to make their agricultural sur-
pluses competitive in export markets, thereby un-
dercutting the price of home-grown goods in poor
countnies. Under the Uruguay round agreement, de-
veloped countries committed themselves to reduc-
ing their export subsidies by 36% of their 1986-88
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Lean on me
Agricultural support estimate, 1998
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value for most commodities by 2000. They have
kept this promise, but have fallen down on others,
and show little sign of making further concessions.

The banana trade perfectly illustrates the need
for more transparency and liberalisation. Bananas
are the world’s most traded fruit. The v imposes
strict quotas and high tariffs on bananas from effi-
cient producers in Latin America. while allowing
free access to those from a handful of small African.
Caribbean and Pacific countries. It claims it is pro-
viding aid by giving growers from poor countries
preferential access and good prices, but the wto dis-
agrees, and has given its blessing to the imposition
by America of $191m-worth of retaliatory measures.
According to Brent Borrell of the Centre for Interna-
tional Economics in Canberra. Australia. the policy
has driven down demand in the ev and reduced
prices in the rest of the world.

Research by Kym Anderson, of the University of
Adelaide. suggests that stnipping such distortions
from the oeco's agricultural policies would boost
global agricultural trade by more than half, making
the oecp and the developing world $160 billion bet-
ter off between them. On the other hand. intema-
tional food prices would rise by up to 5% over a de-
cade. That is an alarming prospect for countries
concerned about the security of their food supplies.
especially for the many countries in sub-Saharan
Africa that import more food than they export.
What if the price or supply of food were to see-saw
wildly, causing mass hunger and nots in the streets?
Do not worry, say many economists: freer trade will
provide steadier food supplies. and may bring gains
in other industries to help pay the bill. Besides, none
of this will happen overnight. Under a mandate
from the Uruguay round, agricultural talks have to
start this year. but the latest wto meeting in Seattle
last December, the successor to the Uruguay round,
failed to launch a comprehensive new round.

For any country determined to keep food im-
ports out, science can be another handy tool. Under
a section of the wto rules known as the Sanitary
and Phytosanitary (sps) Agreement, a country is en-
titled to restrict imports if they compromise human,
animal or plant health. This covers things like in-
sects, viruses or chemicals that may be imported
along with foodstuffs.

International standards in this area are set by
bodies which the sps Agreement acknowledges as
authorities, such as Codex Alimentarius, a joint
body of the World Health Organisation and the













and unmodified varieties. But such transgenic crops
are even more troubling to environmentalists who
fear they will also make pests more resistant. Last
year, the news that pollen containing one of the Bt
genes can stunt or kill Monarch caterpillars enraged
butterfly enthusiasts around the world. The equally
lethal effects on green lacewings got much less pub-
licity, yet these insects do a useful job by feeding on
the com borer. Researchers have also shown that Bt
toxins of the sort produced by the transgenic plants
stay in the ground longer than expected. and may
kill local insects and soil organisms. But these experi-
ments were carried out in the laboratory. Real-life
results are less alarming, but more tests are needed.

Some of agriculture’'s most serious environmen-
tal problems—such as lack of water—can be eased
with technical solutions. Parched countries like Is-
rael have mastered a number of neat tricks—such as
using a continuous drip of salt or waste water—to
make crops grow better. But how to encourage oth-
ers to adopt such practices?

Most countries have relied on a mixture of regu-
lation and prohibition to deal with environmental
offences, such as taxing pesticides. penalising the
discharge of manure and removing fertiliser subsi-
dies. Both the European Union and America make
direct payments to promote the use of less intrusive
forms of cultivation and the setting aside of land.
This is designed to cut production but has welcome
environmental side-effects. On the whole, however,
carrots for good ecological behaviour are less com-
mon than sticks for bad.

An exception is water marketing. Irrigation wa-
ter is rarely priced at its real value, but without a
price tag it is often wasted. In Chile, Mexico and
California, however. farmers are able to trade “wa-
ter nghts”—allocated by the state—to those in need,
such as industry. This seems to encourage farmers to
invest in water-saving technologies so they can sell
some of their rights. rather than quit altogether.

Having itall

Many ecologists. notcontent with improvements in
conventional farming, would like to see completely
new ways of farming adopted. Or, rather, old ways,
going back to the traditions of half a century ago,
when yields in the industrialised West depended
more on nature and labour, and less on artificial
aids. A mix of crops. trees and ground cover, rather
than monocultures, helped buffer pest infestations
and severe weather. Nutrients were recycled from
livestock to crops. Nitrogen was introduced into the
soil by rotating the main field crops with pulses. Ro-
tation also helped keep down insects, weeds and
diseases by breaking their life cycles. This kind of
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Precious liquid

farming caused less environmental degradation
than today’s intensive. highly specialised agricul-
ture, which produces much higher yields but may
prove hard to sustain in the long term.

Those who advocate going back to agriculture’s
roots argue that their approach—known as agro-
ecology—is just as scientific as the latest Gm technol-
ogy, because it relies on a detailed understanding of
the complex interactions between soil, water, plants
and animals. Miguel Altieri, an agro-ecologist at the
University of California at Berkeley, points out that
this is not the same as much of modern organic agri-
culture, which still largely relies on monoculture.

But in a world of industrialised farming, agro-
ecology is hard to put into practice, if only because
of the vested interests of agribusiness. One com-
pany that is easing itself towards encouraging this
kind of agriculture is Unilever. For the past two years
the Anglo-Dutch giant has been running pilot pro-
jects with growers to spread expertise around the
world. It has found, for example, that natural forest
left among its Kenyan tea plantations harbours in-
sects that keep nasty bugs in check and acts as a
windbreak, as well as providing fuel for the locals.
This technique is now being passed on to the firm’s
plantations in India. Producers venturing into agro-
ecology hope that it will lower their costs in the long
run. But conversion is expensive, and although con-
sumers say they want “clean. green and pristine” ag-
riculture, they are not always willing to pay a higher
price for it.

Biting the silver bullet

N A village in Tulang Bawang, on the Indonesian

island of Sumatra, 25 farmers have gathered in a
rice field. They have their eyes to the ground, not
planting or harvesting, but studying the ecosystem
at their feet. They are leaming to compare fields un-
der conventional cultivation, using synthetic pesti-
cides, with those under integrated pest manage-
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ment (1PMm), which uses biological means to establish
a balance between beneficial and harmful bugs. 1pm
usually performs better in terms of cost and yield.
Farmers come away from their training with an un-
derstanding of a more sustainable and environmen-
tally sound way of keeping their pests down.

But equally important. according to Peter Ken-

Poor countmes
need to boost thetr
agriculture through
new thinking, not
Just new gadgets






lution, the most tertile parts of Asia might be able to
exploit new Gm crops to boost yields. But not the
sort of transgenics currently on parade in the indus-
trial world. Sticking a Bt gene in rice and expecting it
10 solve the problem of insect predation is a “silver-
bullet” approach to a highly complex ecological pro-
blem. More useful are plants bred to be better at ex-
tracting nutrients from the ground or tolerating sa-
linity. making more effective use of existing land
and bringing new land into cultivation. Some re-
searchers see the future of biotechnology in provid-
ing tools to help poor farmers deal with local pro-
blems without becoming heavily dependent on
foreign inputs.

One such possibility is apomixis, essentially the
reverse of the infamous “terminator” technology
which promised to induce reproductive sterility in
seeds. Apomixis, however, is a trick done naturally
by a handful of plants in which, in effect, they clone
themselves, creating seeds that are genetically iden-
tical to their parent. If staple crops, such as maize,
could be coaxed into apomixis, this would be a
boon to poor farmers who save seed to plant year
after year, and watch its vigour dwindle. A few re-
search institutes around the world are working on
apomixis, trying to find molecular switches to turn
on this potential lyingdormant in plants.

Limits to growth

Of course biotechnology is more than genetic engi-
neering; many of its tools. such as tissue culture and
DNA sequencing, are already helping scientists in
many parts of the world to push ahead with ambi-
tious programmes for improving plant and animal
varieties. Animal products account for 40% of the
value of agricultural output in the world as a whole,
but for a much higher proportion in developing
countries, where they provide not only food, but
draught power, fertiliser, fuel and tradable credits.
Molecular genetics, for example, can enhance con-
ventional breeding programmes. boosting the dis-
ease resistance of livestock in difficult conditions.
Cloning too, although controversial, could help pre-
serve animal diversity rather than reduce it, by al-
lowing single cells to be stored for future reproduc-
tion (instead of the messy and unreliable business of
semen collection and artificial insemination).

But there is a big gulf between what biotechnol-
ogy can do in principle and how, in the developing
world, it will be used in practice. The first is regula-
tion. Itis hard enough for rich countries to work out
how to assess the risk and control the production of
genetically enhanced crops, let alone poor ones that
entirely lack the necessary regulatory framework. To
avoid the unintended ecological fallout of the Green
Revolution, they need to proceed with caution.

The second obstacle is intellectual-property
rghts. The fruits of the Green Revolution emerged
almost entirely from public-sector laboratories and
national breeding programmes. allowing easy ac-
cess for users. New biotechnologies are different. Al-
though much of the basic science has come from
universities, the commercial development has been
done by private companies that have shielded their
mult-million dollar investment with patents.

Farmers must pay “technology fees to the firms
to use their genetically enhanced seeds. Research in-
stitutions that want to use some of these proprietary
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genes or technologies get caught in a web of patents
and cross-licensing arrangements between firms
and universities. paying costly royalties or being de-
nied access altogether. Such public institutions are
already strapped for cash. Investment in public-
sector agricultural research and development has
stalled in recent years. According to a study by
Philip Pardey at the Intemational Food Policy Re-
search Institute and Julian Alston at the University
of California at Davis. more than half the agricul-
tural Rap in both America and Britain is done by
private companies, whose spending is growing at
twice the rate as the public sector's.

Foreign aid for agriculture has fallen by half
since 1986. Donors such as the German government
have slashed their funding for the Consultative
Group on Intemational Agricultural Research
(cGiar), and others are strictly earmarking their
funds. This makes it difficult for the ccrar's 16 inter-
national centres, once at the heart of the Green
Revolution, to serve poor farmers.

Some are looking for new relations between the
public and private sector to ease the exchange of
seeds, machinery and other tools. Agriculture has a
model in its wealthier cousin, health care. just as
large biotechnology firms are unenthusiastic about
developing drugs for poor-country diseases such as
sleeping sickness, so they are reluctant to use their
technologies to improve staples such as cassava.
yam or sorghum that feed millions in the poor
world but offer few opportunities for making
money. Public agricultural organisations, such as the
CGIAR, have a lot to bring to these partnerships,
such as custodianship of the world’s largest col-
letion of seed varieties, as well as access to poor
farmers—a future market for companies. A few
deals have been struck: last year, Monsanto agreed

What Green Revolution?

to make its virus-resistance gene for potatoes avail-
able to public-sector breeders in Mexico for poor
upland farmers, while continuing to sell its own cm
seed to commercial farmers. But more are needed.
Getting hold of the technology is one thing; get-
ting it into the field is quite another. In many poor
countries, the national extension services that take
new seeds and techniques from the public sector
out to farmers are so run down that they often miss
those most in need. They require more money and
manpower. Agricultural innovation cannot flourish
without strong institutions to deliver the goods.

The author would like o
thank the many peopie
who generously shared
their ume and expertise in
prepanng this survey. A full
list of sources. and their
web links, 15 availabie at
WWW.€Conomist.com.
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A wide-open field

Y 2020, the world is expected to have another 1.5

billion people to feed, most of them in the teem-
ing cities of the developing world. According to the
Intenational Food Policy Research Institute. the
world’s farmers will have to produce 39% more grain
just to fill all those extra stomachs. Moreover, rising
incomes in the developing countries will double
their populations’ appetite for meat. All this addi-
tonal food will have to come from the same
amount of land, using even less water than before.
Time and again, farming has invented its way out of
cnsis. But, as this survey has argued. such productiv-
ity has come at a price—in terms of damage to the
environment and disquiet over food safety—that is
making consumers increasingly uncomfortable. So
the question is not so much, “Will agriculture de-
liver?" but, “How?”

There are some bright spots on the horizon.
Commodity prices, say Oecp forecasters, are set to
nse as Asia pulls out of its economic crisis and re-
cord food stocks are run down. Higher prices may
be bad news for many people, but they are good
news for farmers, especiaily if protectionist coun-
tries lower their trade barriers in the new round of
world agricultural trade talks. Rich or poor, farmers
want as big a market as possible for their produce.
Some regions, such as Eastern Europe and the for-
mer Soviet Union, whose agncultural infrastructure
collapsed along with communism a decade ago, will
not become breadbaskets overnight, but the insti-
tute believes that by 2020 their cereal exports will
exceed the eu’s. India is poised to become one of the
world's main dairy exporters. China, whose grow-
ing cereal imports a few years ago caused worry to
some, is now believed to have enough farming po-
tential to feed its population,and even produce sur-
pluses for export.

But there are plenty of shadows too, in both the

Plenty for all, but at what price?

rich and the poor world. In sub-Saharan Africa. for
example, productivity is in free fall, and there is little
political will or money for investment to boost poor
farmers’ prospects. China and other countries will
still cling to growing crops they are ill-suited to pro-
duce. in pursuit of food self-sufficiency or export
eamings. The conflictover Gm crops is pitting the de-
fenders of technology against the champions of na-
wre as if there were only one way of making agricul-
ture more productive and more sustainable on a
global scale. This is clearly a nonsense. Different cir-
cumstances will require a combination of different
tools: in farming, there is no “one-size-fits-all’.

As old as the hills

To rise to these challenges. agnculture needs all the
bright ideas and new talent it can get. Inevitably,
though, as the industry is shedding labour it 1s be-
coming an old man’s game in many parts of the
world. The average farmer in lowa, for instance. is 52
years old. MS. Swaminathan, a pioneer of India's
Green Revolution, thinks that agriculture is simply
not exciting enough to keep the young down on the
farm when they have seen dot.com.

Farming, however, keeps its light under a
bushel. New technologies, improvements in in-
formation exchange and corporate restructuring are
bringing as much change to agniculture as to other,
apparently more exciting industries. Perhaps bio-
technology and Inte met-basedopportunities might
lure the brightest back to agnculture, but in most
countries domestic policy and international trade
berween them impose so many constraints that
fanming is not an appealing prospect, even for those
whose families have been in it for generations.
Where there is freedom to run the business without
100 many restrictions, the young flock to agriculture,
as in Mato Grosso and Goias, the “frontier” states of
central Brazil, where 75m acres are up for grabs. The
new agricultural entrepreneurs there include young
Americans and other foreigners, attracted by low
land prices and less official interference than they
would meet back home.

Farmers are used to getting handouts, be they
subsidies in the rich world or technology packages
in poor countries. But solutions imposed by cor-
porate head offices or government ministries rarely
work. What the farmers want, and what their indus-
try needs, is a way of hamessing their experience
and initiative to come up with local solutions. It
need not be anything fancy. For example, a few
years ago Mongolian herders were having problems
with their cartle mating 0o early and producing
calves in the wrong season. Foreign-aid agencies
suggested antificial insemination. But semen tumed
out to be hard to collect, and even harder to keep
alive in transit across the region’s vast windswept
plains. The answer came from fanming practice else-
where: forked sticks around the bulls' necks to keep
them off the females unul the time was right. Inno-
vation can take many forms: agriculture cannot af-
ford to ignore any of them.
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THE WHITE HOUSE
WASHINGTON

December 14, 1999

Mr. Peter Faciszewski
15888 East Eighth Circle
Aurora, Colorado 80011

Dear Mr. Faciszewski:

Thank you for your most recent letter to President Clinton. As
you know, your earlier ‘correspondence was referred to the federal
agency responsible for handling the matter about which you wrote.

I am sorry that you are unhappy with the response you received.
Pleage know, however, that we have done all that we can to assist
you.

Sincerely,

IV, foih 2

Daniel W. Burkhardt

Deputy Assistant to the President
Director of Correspondence and
Presidential Messages
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Peter Faciszewski
- 15888 E.8th Circle
Aurora,CO 80221

[ trrenen

19 Novernbgfr, 1999

The President
The White House
Washington, D.C. 20500

Dear Mr. President,

This letter is to inform you that as a result of my Nov.12,1998 letter to you was answered

by the Office of Merit Systems Oversight& Eftectiveness (O.P.M.) letter dated,Jan.25,1999.

In conjunction with the Nov.12, 1998 letter, copies were sent directly to Director, Lechance and
theHonorable William S. Caohen.

The reviews by Ms.J Lechance and Ms. R. Peters used the same replies that the Denver Regional
Diractor suggested in 1986 which ] pursued at that time without any Agency action. Furthermore
,Title 5,United States Code enacted by Congress contradicts the above. That is that the Director,
Ms.J Lechance does not have the the authority to investigatc these illegal actions.Please refer to
the attached packet.

This is my second plea to you Mr. President who is directly responsible for the Office of
Personnel Management and The Secretary of Defense.

Again,any questions you have I will field.

Your personnel attention into this matter is appreciated and I want to thank you in advance for
your time and help.

Peter Faciszewski
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Peter Faciszewski
15888 East 8th Circle
Aurora, CO 80221

12November,1998

The President
The White House
Washington, D.C. 20500

F

Dear Mr.President:

Attached is the packet that no one wants to address and one avenue of effort was from May,1994
for 1338days/431/2months/3years and7 1/2months left phone messages for the Office of
Personne! Management Director to return my calls.This was done every other day for this length
of time.Finally,E-mail was sent on three occasions and the Director responded on 16Dec.,1997.

. Furthermore,the Director did not accept my offer and give me the courtesy to field the suggestion
of avenues that I had already persued.Pleasc refer to the paper trail concerning the office of the
Honorable Secretary of Defense. My problem of suffering this event covers twenty some years
of perseverence and a compiling of four suitcases of correspondence that has tumned into an
illegal but legal textbook classic.It is incomprehensible why officials are permitted to compile
this type of so called official business? The system doesn’t work and it’s because the names are

the only thing that changes and standing behind the Agency’s shield is what assures her/him that
they are doing is in the interest of their cause,

Any questions you have I will field.

Your personnel attention into this matter is apprcciated and Iwant to thank you in advance for
your time and help.

Regards,

%f

Peter Faciszew





