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SUMMARY

- This paper presents edited remarks from a debate held at the Taronga Zoo in Sydney,

Australia, which brought together conservationists and farmers to discuss the
challenge they must resolve together—conserving wildlands in a more populous,
affluent world.

- The three participants, though representing usually disparate positions, demonstrated

a remarkable degree of consensus about how to resolve the dilemma of choosing which
goal to emphasize: food, forests, or wildlife. The three agreed that the world’s
population will indeed increase, that agricultural productivity has greatly increased
since the 1950s, and that improving the productivity and sustainability of agriculture
on existing farmland is urgent. They differed, however, on the methods by which to
accomplish that goal.

- Dennis T. Avery, of the Center for Global Food Issues at Hudson Institute, considered

three possible answers to the food/land dilemma: cutting population growth, creating
huge numbers of vegetarians, and raising world crop yields. Believing that the first two
have virtually no chance of occurring, Avery argued that the only possible way to feed
a population that will be 50 percent larger and more affluent, demanding more meat,
milk, and eggs, is to increase yields through high-yield farming techniques and with
the help of developing technologies on the best farmland currently in production.
Creating economic incentives, particularly by reforming trade and farm subsidy
policies, would increase world food output.

- Jim Downey of the Australian Conservation Foundation and Ray Nias of the World

Wildlife Fund/Australia represented the conservationist viewpoint. They acknowl-
edged the crucial role of agricultural productivity in saving wildlands and wildlife but
envisioned somewhat different ways of improving the productivity and sustainability
of the world’s farmland.

- Downey called for a mix of measures including slowing population growth; increasing

agricultural research in organic, biodynamic, and permaculture farming; reducing
pesticide use through integrated pest management; improving efficiency of water use;
and expanding agroforestry and mixed farming, among others.

- Nias saw the challenge as optimizing the use of land, chemicals, energy, and modified

organisms in a way that maximizes food production and minimizes environmental
impact. He called for a valuation of natural assets and capital for land use planning,
low inputs of fossil fuels, more organic fertilizers, biological pest control, and
agroforestry.

The Sydney Zoo debate may herald the arrival of a more realistic and
productive alliance for the environment, in which agriculturalists and con-
servationists cooperate to preserve wildlife habitat by maximizing output on
the land we cultivate. Indeed, there is no other realistic option.
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Do WE WANT Foob, FORESTS,
OR WILDLIFE?

THE SYDNEY Z00O DEBATE

By Dennis T. AVERY

onservationists and farmers have

spent most of the past thirty

years talking past each other.

Conservationists speak wistfully of
a world that might have fewer people, per-
hapswith less affluence. Farmers speak righ-
teously of combating hunger. These positions
do nothing to protect the environment in a
world that clearly will have more people eat-
ing more food.

Recently, however, both sides did come
together, debating directly and on the record
the challenge they must resolve together—
the challenge of conserving wildlands in a
more populous, affluent world.

The remarkable thing about the debate
was the degree of consensus about how to
resolvethe dilemmaof choosing which goal to
emphasize: food, forests, or wildlife.

This paper presents edited remarks from
that debate, which was held—fittingly—at
the Taronga Zoo in Sydney, Australia, which
is dedicated to the appreciation of wildlife, on
October 17, 1996. Each speaker was given
seven minutesto summarize hisposition. The
debaters were

- Dennis T. Avery, Director of Global
Food Issues for Hudson Institute;

- Jim Downey, Executive Director of
the Australian Conservation Founda-
tion, Australia' s largest conservation
organization; and

- Ray Nias, Conservation Director of
the World Wildlife Fund/Australia.

The debate was sponsored by
AV CARE, the Australian association for
crop protection and animal health. Copies
of the complete transcript are available
from Hudson Institute and from AV CARE.

REsoLvING THE DILEMMA

Dennis T. Avery, Hubson INsTITUTE

| appreciate the willingness of so many
knowledgeable people to come here today
and discuss how best to save the world’s
wildlife. We often ask the question, “How
will theworld feed nineor ten billion people?’
Thereal questionis, “How will we savethe
wildlife when nine or ten billion people are
feeding themselves?’

Fortunately, the brakes were set on the
population growth train in the 1960s, when
better medical care and high-yielding seeds
began to offer Third World parents real
assurance that their first children would
live. As aresult, births per woman in the
Third World have already come three-
fourths of the way to population stability,
essentially in one generation.

The cities of the world now take 1.5
percent of the globe’ sland area; if wereach
a peak of nine billion people in 2050, they
will live on approximately 3.5 percent of the
land, treat their sewage, and invest in clean
energy.

The threat to the environment then will
come primarily if it takes too much land to
produce the food and forest products for so

We often ask the
question, “ How will
the world feed nine
or ten billion
people?” Thereal
guestion is, “ How
will we save the
wildlife when nine or
ten billion people
are feeding them-
selves?”

—Dennis Avery
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High-yield conser-
vation is already
saving ten million
square miles of
wildlands from the
plow of the low-
yield farmer. It has
not only given us
increased produc-
tivity, it has given
us the most sus-
tainable farming
in human history.
—DennisAvery

many people. Thanks to the Green
Revolution (the hugeincreasein ag-
ricultural productivity that began in
the 1950s), we have not taken addi-
tional land for food productionin the
years since 1960, which is why we
have been able to keep one-third of
the world’s land surface in forests.
In 2050, however, the world will have to
produce nearly three times its current food
output, because there is no overall trend to-
ward vegetarianism in world food consump-
tion. All over the world, in fact, people are
obtaining higher incomes and demanding in-
creasing quantities of high-quality protein—
especialy meat, milk, and eggs—with signifi-
cant impact on the environment:

China has been increasing its meat

consumptl on by 10 percent per year for

the last five years.

- Indiais getting one-third of the fodder
for its 400 million dairy animas by
stripping leaves and branches from its
forests.

- Indonesia has been clearing tropical
forest lands to grow low-yielding soy-
beans for chicken feed.

All of thisis unsustainable.

In addition, the forest-product demand in
2050 islikely to be approximately ten times as
great asit istoday—unless we use more steel
and concrete per capita.

Itisno wonder that wildlife conservation-
ists are urgently concerned.

Asarepresentative of modern agriculture,
| want to tell wildlife conservationists and the
public that there is apparently a safe, sustain-
able, proven way out of this dilemma: high-
yleld conservation. Note the following:

If we triple the yields again on the

world's existing farmland, we will not

need to take additional wild lands for
food production.

- |f wetake5 percent of thecurrent wild
forest area and plant it to cloned, tis-
sue-cultured, fast-growing, high-yield
trees, we can apparently produce all
the needed forest productswithout any-
thing more than management logging
of the rest of the wild environment.

- If we triple agriculture’s water

efficiency by substituting sprinklers

and plastic pipe for wasteful flood

irrigation, there will be enough water

to support the larger agriculture out-

put, and we will be able to prevent the

salinization of agricultural land.

- If weeliminateinternational tradebar-
riers on farm and forest products, we
can use the world’'s best and best-
suited land, wherever it is located, to
produce our farm and forest products.

High-yield conservation is already saving ten
million square miles of wildlands from the
plow of thelow-yield farmer. If we dedicated
ourselves to low-yield organic or traditional
farming, by theyear 2050 we should expect to
be cropping not the current six million square
miles of the earth’ s surface, but twenty-six or
thirty-six million square miles. We would thus
plow down entire continents worth of wildlife
just to avoid using high-yield farm inputs.

High-yield conservation hasnot only given
us increased productivity, it has given us the
most sustainable farming in human history.
When we triple the yields on the best farm-
land, we automatically reduce the soil erosion
per ton of food by two-thirds. Since 1970, the
chemists have invented herbicides, and the
farmers have invented conservation tillage.
Conservation tillage is reducing soil erosion
per acre by another 65 to 95 percent while
encouraging growth of soil bacteriaand earth-
worm populations and creating better soil tilth
and soil health.

Modern farming is saving wildlands and
soil with hybrid seeds, irrigation, and better
and safer pesticides. In the future, we hope
to use still-safer systems featuring biotech-
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nology, integrated pest and crop manage-
ment, and even better animal health medi-
cines. We hope to save more wildlands
through precision farming, in which we use
global satellitesand microprocessorsto farm
yard-by-yard rather than in 160-acre blocks.

Today, at the Sydney Zoo, which cel-
ebrates wildlife and wild species, | call on
the world’s conservationists and farmers,
its people and its governments, to unite in
the final, critical campaign to beat both
hunger and the threats to world wildlife—
through the only visible, proven strategy
available. That strategy is high-yield con-
servation: high farm yields, high forest
yields, high water efficiency, and freetrade
in farm and forest products.

We must resolve the dilemma between
human opportunity and wildlife conserva-
tion in the only way possible—by having
both.

The high yield strategy will require ad-
ditional public investmentsin research into
high-yield, sustainable farming techniques.
It will involve careful, effective regulation
of farm inputs—but with the full apprecia-
tion that those inputs are helping save mil-
lions of square miles of wildlife while re-
ducing human cancer rates (by encourag-
ing consumption of fruits and vegetables, a
proven cancer-reduction factor). The high-
yield strategy also means encouraging the
creation of well-managed high-yield for-
ests, and we will have to start developing
them soon because it will take twenty to
thirty years for them to grow. And that
strategy urgently requires free trade in
farm products, becauseitistheonly mecha-
nism that can enable us to use the world’s

best farmland to the fullest regardless of
whereit islocated.

Thewildlife conservation movement has
already shown rare courage in standing up
for wildlife before a hungry world. | hope
that it can now show equal courage in
backing high-yield conservation for an af-
fluent world.

A Mix oF M EASURES

Jim DownNEy, AusTRALIAN CONSERVATION
FounbaTiON

Based on what | just heard from Den-
nis, | haveto say that we probably agree on
most things. However, it does make a dif-
ference how we get to high-yield farming.

Therearethreeelementsto thisdebate:
population, the rate of food production, and
environmental degradation. Our contention
isthat all three can be addressed, but each
will require new ways of doing things.

Yes, there is enough food to feed the
world. Yes, food production has increased
dramatically since 1950. However, | think
the real question is whether we are
facing a food crisis. We believe the
jury is still out on that question, with
environmental degradation causing
the doubt.

Indisputably, the growth in food
production has slowed. According to
the United Nations Food and Agricul-
ture Organization, the rate of growth
dropped between the 1960s (3 per-
cent) and the 1980s (2.2 percent),
andisexpected to drop still further by

Yes, there is enough
food to feed the
world. Yes, food
production has
increased dramati-
cally since 1950.
However, | think the
real question is
whether we are
facing a food crisis.
We believe the jury
isstill out on that
guestion, with envi-
ronmental degrada-
tion causing the
doubt.

—Jim Downey
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We must boost
investment in
research for sus-
tainable agricul-
ture. | think one of
the most alarming
trends we have
seen in the last
twenty yearsisthe
drop in investment
in that research.
—Jim Downey

the year 2000, to 1.8 percent. In addition,
growthingrainyield per hectare hasbeen only
1 percent per year since 1984, compared to 3
percent in the 1950-84 period. That drop in
growth suggests that we have afood crisis.

One of the answers, from the
conservationist’s point of view, is definitely
to address the projected rate of population
growth. However, | agree with Dennis that
the opportunity to do anything about popul a-
tion growth between now and 2030 is gone.
Really the question is population growth
beyond the year 2030.

In looking at this question of the food
crisis, | will draw on Lester Brown's work at
the Worldwatch Institute. Already, an esti-
mated 800 million people in the world are
undernourished, and Brown says that grain
production isnow growing at 12 milliontonsa
year, versus 29 million tons in the 1950-84
period. Beef and mutton production are al-
ready imposing substantial degradation on the
world’s range lands. Brown expects little
growth globally in beef and mutton production
other thanintensification through feedlots. And
of course the world's seafood catch has
dropped from 19 kilograms per capitato 11 kg.
per capita since 1986.

Brown says that environmental degrada-
tion of farming resources has increased. He
fears that the advances in science and
technology we have seen in the postwar era
can no longer be counted on to increase food
production as it will need to increase in the
years ahead. Thisview is also supported by a
number of eminent organizationsincluding the
U.S. National Academy of Sciences and the

Royal Society of London.

One other wild card in the equation isthe
global availability of water, which hasdropped
from 16,000 cubic meters per unit of food
production to 6,000 cubic meters in the last
thirty to forty years.

So our first contention isthat population
growth must be slowed. Programs such as
family planning, raising the status of women,
and reducing poverty are already working in
a number of countries.

Second, we must halt the degradation of
the natural systems on which agriculture
depends.

Third, we must boost investment in re-
search for sustainable agriculture. | think one
of the most alarming trends we have seen in
the last twenty yearsisthe drop in investment
in that research.

If we accept that there are substantial
difficultiesin expanding livestock and sea-
food production, the question then becomes
how rapidly we can expand grain produc-
tion. It can only be expanded by one of two
methods: using more land, or using the land
we are already using in better and more
sustainable ways. There is no undiscov-
ered American Midwest to bring into pro-
duction. | fear that the additional available
land which can be brought in is likely to be
more than offset by having to give up
severely degraded land and by the conver-
sion of more land into nonfarm uses.

In our view, improving the productivity
and sustainability of agriculture on existing
farmland is therefore urgent. It is our most
pressing issue in the whole debate.
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Moreover, we are concerned that some
of the environmental consequences of the
way we have farmed for the last fifty to one-
hundred years indicate that we must change
our methods. For example, birdsareindecline
around the world. Half the world’srainfal is
on land already being used for industry, do-
mestic use, or agriculture. As aresult, many
aquifers are not recharging. Soil depletion is
running at twenty-four billion tons per year.
Three-quarters of al arid lands are in a state
of desertification. Global warming is being
worsened by land clearing and deforestation.
Species extinctions are now estimated to be
occurring at one-hundred timesthe rate when
man first appeared onthe planet. In Australia,
there are no vegetation types that remain
undisturbed. The health of our rivers has
declined dramatically.

Our immediate suggestionsinclude adra-
matic increasein agricultural research, espe-
cially for organic, biodynamic, and
permaculture farming. We suggest a reduc-
tion in pesticide use through integrated pest
management, and the industry is heading that
way. We want a reversal of the practice of
suppressing knowledgeand creativity by pow-
erful vested interests. We must improve the
efficiency of water use. We need research
intoyiel d-enhancing technol ogiesfor improved
livestock types, crop varieties, and hybrids.
We will need moratoriums on harvesting of
some fish species, to permit recovery of wild
stocks.

We must also reassess food distribution,
with consequent reductions in food waste.
We need an expansion of agroforestry. We
need more mixed farming, and more agricul-
ture that suits local circumstances. (For ex-
ample, the developing world has lots of labor
but not much cash with which to buy inputs.)

In other words, we are proposing amix of
measures, and many of them have suffered
from alack of research.

Thisisnot, inour view, aneither/
or debate. We concede that or-
ganic, biodynamic, and
permaculture farming
will not be the total
answer, but they will be
asimportant and legiti-

mate in the mix as anything else. Environ-
mental degradation dictates that we be-
come more creative and look for new
solutions.

SeEngTIVITY AND CARE

Ray Nias, WorLp WiLDLIFE FunD

Each year, an additiona ninety-three
million people need to be fed. At the mo-
ment, however, there is only about one-
tenth of a hectare of cropland per person,
and cultivated land takes up 11 percent of
the world’s surface.

Attempts to increase food production
are occurring through the intensification of
agriculture, through increased energy and
chemical inputs, and by the use of geneti-
cally modified plants and animals. In the
wetter parts of the world, agricultural ex-
pansion is occurring through deforestation,
particularly in the humid tropics. Expansion
of agriculture is occurring also in the drier
parts of the world, particularly through the
use of irrigation.

Each of these methods of increasing
food production has the potential for major
environmental impact.

The challenge is to optimize the use
of land, chemicals, energy, and modified
organisms in a way that maximizes food
production and minimizes the environ-
mental impact.

Agricultural land isbeing lost to degra-

We concede that
organic, biodynamic,
and permaculture
farming will not be
the total answer, but
they will be asim-
portant and legiti-
mate in the mix as
anything else. Envi-
ronmental degrada-
tion dictates that we
become more cre-
ative and look for
new solutions.

—Jim Downey
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Sustainable agri-
culture would be
characterized by
long-term stability
and minimal envi-
ronmental impact.
Sustainable
systems would
have low inputs of
fossil fuels, with
perhaps a higher
and more complex
labor input.
—Ray Nias

dation and urban development. In wetter envi-
ronments, water erosion is the most serious
problem, as steeper slopes are cleared of their
forest cover. In semi-arid environments, in-
cluding Australia, cropping and grazing of frag-
ile and drought-prone soilsisleading to deser-
tification. Therefore, the limits to agricultural
expansion are already being reached in many
parts of the world.

In countries with extensive natural for-
est, we believe that it is essential to limit
agricultural expansionif other land uses are
to continue, including conservation, mainte-
nance of indigenous peoples’ lifestyles, and
forestry.

The World Resources Institute suggests
that irrigated land is being lost to salinity as
rapidly asnew irrigation areasare being devel -
oped. In the wheat belt of Western Australia,
salinity is increasing rapidly, and about one-
third of the area is potentially affected by
sinity.

Good quality soils and adequate water are
limited resources, and land-use planning is
enormously contentious. Cotton growers and
graziersdisagree about water allocationinthe
Murray-Darling Basin. In the Sydney and
Brisbaneregions, good quality agricultural land
iscontinually being lost to urban devel opment.
Rural subdivisionsnow extend along thewhole
coasts of New South Wales and Queensland.
There are almost no national parks or pro-
tected forestscovering primeagricultural land
that once held the most productive forests. In
our view, the only sensible solution is an inte-
grated approach to land-use planning and modi-
fication of agriculture practicesto achieve the
principles of ecologically sustainable devel op-
ment.

Underpinning this process must be a fun-
damental realignment of the economic system,
and principally the valuation of natura re-
sources. Without a real valuation of natural
assets and capital, there can be no sensible
land use planning. If the depletion of natural
capital, biodiversity, soils, and water contin-
ues to be excluded from economic calcula-
tions, these resources will continue to be
lost in the face of short-term economic
objectives.

The challenge for sustainable agriculture

is to produce more food from the same or
fewer inputs. The inputs include crop variet-
ies, soil and mineral assets, water, energy, and
the chemicals to maintain soil fertility and
control weeds and pests.

High-input agriculture has often been criti-
cized because it leads in many cases to envi-
ronmental degradation, low economic stabil-
ity, and (ironically) overproduction. Modern
agriculture is dependent on monocultures of
annual speciesthat are susceptible to shocks
from weather, pests, and price fluctuations.
High output is maintained by high inputs—of
energy, chemicals, new varieties, etc. It is
characterized by high levels of fossil fuel
inputs and inorganic fertilizers, high soil dis-
turbance, low crop diversity, and dependence
on annual crops.

Sustainabl e agriculture would be charac-
terized by long-term stability and minimal
environmental impact. Sustainable systems
would have low inputs of fossil fuels, with
perhaps a higher and more complex |abor
input. They would rely moreon organicfertil-
izers and have lower soil disturbance and
higher crop diversity. They would feature
more stable control of pests through more
relianceonbiological control. A much greater
percentage of the nutrients would be re-
cycled. And, of course, the integration of
animals and the importance of agroforestry
would be higher in sustainable systems.

However, to meet growing world food
demand while retaining these and other im-
portant cultural and environmental assets, ag-
riculture in the developing world will have to
shift away from reliance on opening new
lands through deforestation and irrigation. In
the developed countries, agriculture cannot
continue to rely on ever-increasing inputs of
energy, chemicals, and water.

In our view, both these models of agricul-
ture are inherently unsustainable.

The developing world will require funda
mental land reform and more efficient agri-
cultural practices, making useof natural biodi-
versity and traditional methods where these
achieve good results.

Inthedeveloped world, sustainablefarming
systems will need to be developed that reduce
reliance on single crops and increasing inputs.
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Somewhere between these two flawed
models of agriculture is one that might be
sustainabl e. Thissustainableagricultureshould
mimic the characteristics of natural ecosys-
tems, particularly intheir resilience and stabil-
ity. It will, however, need to be far more
productive than the sort of low-yield, low-
input agriculturethat ischaracteristic of much
of the developing world. But this must be
achieved, in our view, by the very selective
and careful use of chemicals and energy
inputs, and careful selection of genetic mate-
rid.

We believe that thejury is still out on free
trade and its impact, particularly so long asiit
failsto account for the value of natural assets
and the depletion of natural capital.

It is the sensitivity and care with which
weincrease agricultural productivity that con-
cerns us. It is how you get to high-yield
agriculture that is the concern.

MovinGg TowardD CoNseENsUS: THE
I MPLICATIONS OF THE Z00 DEBATE

CommenT BY Dennis T. Avery

Themost important outcome of the Sydney
Z00 debate is that both agriculturists and
conservationists recognized that the world
must get more food from its existing farm-
landsin thedecadesjust ahead, topreserve
wildlands against a major expansion of low-
yield farming.

Until now, the casefor high-yield farming
has been focused on benefits to people. But
the Sydney debaters agreed that the world
will lose huge tracts of wildlife to food pro-
duction in the next few decades—unless we
can satisfy the appetites of the projected
population through higher farm output per
acre. Higher yieldsarethuseven moreimpor-
tant than lower food costs and reduced pesti-
cide use.

Secondinimportance, the debatersagreed
unanimously that the world must invest more
heavily in research to achieve higher farm
yields. The debate participants put different
emphaseson thevariousresearch approaches,
but all agreed that higher yields are critically
important to conservation. Higher yields are

also vita in preserving other valued re-
sources, including wildlife on land at the
margins of cultivated fields, and land for
indigenous communities.

None of the debaters decried the food
production gains achieved in recent years,
and none contended that the additional food
has caused higher population growth. (In
fact, the countries that have raised their
crop yields most rapidly have also tended to
make rapid progress in bringing down their
birth rates.)

SeTTING RESEARCH PRIORITIES

The debate also indicated a general
agreement that any promising avenue for
achieving sustainably higher yields should
be explored, be it chemical, biological, or-
ganic, or biotechnological. Thekey to deter-
mining the priorities for future research is
the potential for higher yields.

Theworld' s agricultural research goals
have been badly fragmented in recent years,
with mainstream farmers seeking lower
production costs, conservationists trying to
get rid of pesticides, and organic farmers
demanding research to validate their belief
in the virtues of “all-natural” farming sys-
tems. These conflicting goals have nearly
immobilized the research effort.

Research funding has al so suffered be-
cause of the “farm surpluses’ produced
(and isolated) in rich countries that offered
their farmershigh price supports. Freetrade
infarm productswould end that distraction.

Thegood newsfrom Sydney isthat both
farmers and conservationists might now be
able to go to their institutions—the U.S.
Congress, the German Bundestag, theWorld
Bank, and the like—with agreement on the
need for more farm research to raise farm
output per acre and do so sustainably.

If farmersand conservationistsagree
on such a higher-yield agenda, thereis a
strong likelihood that it can be
achieved. Thetrained cadre of scien-
tists, engineers, extension specialists,
and other key professionals, though
smaller than it should be,
is still available to rebuild
the momentum of re-

We believe that the
juryisstill out on
freetrade and its
impact, particularly
so long asit failsto
account for the value
of natural assets and
the depletion of
natural capital.
—Ray Nias
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Most of the world-
wide increase in
grain production
Is apparently
sustainable. It was
engendered in
large part by the
return of diverted
cropland in the
U.S. and the Euro-
pean Union and
higher pricein-
centives to farmers
all over the world.
—DennisAvery

search lost during the past several years.

Almost as important will be the effect on
government policies around theworld. If farm
and conservation interests present regulators
with a unified position advocating develop-
ment of higher yieldsto savewildlands, amore
positive climate for high-yield farming can be
created quickly. Regulatory constraints could
be focused more precisely on real threats to
human health and environmental preservation.
Clumsy or counterproductive policies—such
as Europe’ s current drive to cut pesticide use
in half without regard to that policy’ s deleteri-
ous effect on yields, soil erosion, and total
cancer risk—could be replaced by policies
aimed directly at safe and sustainable high
yields.

(Conversely, the debate seemed tolower
thepriority for research and policiesthat would
notraise yields.)

Leaving BrowN BEHIND

Lester Brown’'s writings figured promi-
nently, and fittingly, in the Sydney Zoo debate.
Brown has played a maor role in blocking
conservationists recognition that high-yield
farming is criticaly important in saving wild-
lands. Though virtually al his predictions of
famine, soil erosion, and pesticide-drivenwild-
lifelosses have been proven wrong, they have
been disseminated widely and have put a pub-
licly acceptable face on activist opposition to
high-yield farm inputs.

Brown’ s1996 forecastsof increasingworld
food scarcity seem to be proving wrong with
record speed. Jim Downey noted Brown’'s
point that world grain production had
recently been increasing at only twelve
million tons per year, down sharply from
increases of twenty-nine million
tons per year in previous decades.
Farmers in 1996, however, in-
creased the world’ s grain produc-
tion by more than sixty million
tons over the previous year. The
world’'s 1997 grain crop is aso
projected to be very large.

Most of the increase is appar-
ently sustainable. It was engen-
deredin large part by the return of
diverted cropland in the U.S. and

the European Union and higher price incen-
tivesto farmersall over the world. The price
incentives may have been particularly impor-
tant in China, where grain output increased by
twenty million tons over last year's record
crop. Once again, we have found that world
food output has been constrained largely by
restraints on effective demand (trade barri-
ers, farm subsidy policies, and limited con-
sumer incomes) rather than by any absolute
natural limits on production.

Brown's pessimism has really been an
excuse, not a reason, for rejecting high-yield
conservation. From the beginning of the great
population surge of the past half-century or
so, the world has had only three possible
answers to the food/land dilemma:

1. Cuttingpopulation growth. Theworld
isaready doing all that can humanely
be done to reduce population growth,
and succeeding. That is why Third
World fertility rates have falen by
three-fourths in thirty-five years. But
even that radical decline does not ob-
viate the need for more food output to
feed a population that will be 50 per-
cent larger and perhapstwice asafflu-
ent in 2050.

2. Creating huge numbers of vegetar-
ians. Advocates have had no success
whatever in creating more vegetar-
ians. There has never in world history
been a society that voluntarily went
without meat, milk, and other sources
of high-quality protein. The current
world trend, in fact, is in the other
direction, toward higher consumption
of meat, milk, and eggs in the Third
World countries asthey become afflu-
ent.

3. Raisingworldcropyields. TheGreen
Revolution has prevented enormous
human suffering. Asiawould ungques-
tionably already have suffered mas-
sive famineswithout the higher yields.
Moreover, the Green Revolution is a
major environmental triumph: it has
prevented the hugelosses of wildlands
and wildlife that would have resulted
from the famines.

Even if the world does not fully tripleitsfarm
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yields in the next half-century, it should be
able to fulfill most of the increase in demand
from existing farmland. The 1996 crop year
demonstrated that we can achieve further
major increasesinfarmyields. Thereismuch
room for extending the best current technolo-
gies to fields where they are not yet used, in
China, India, Brazil, Zaire, Sudan, and many
other countries. There areimportant opportu-
nities to extend irrigation, through new dams
in places such as Turkey and Nepa and
through substituting water-efficient sprinkler
and tube irrigation for wasteful flood irriga-
tion throughout most of the world’s irrigated
lands. There is considerable potential for in-
creasing yields on the land already producing
the world's highest yields—through further
plant breeding and through biotechnol ogy that
addsstresstol erance, diseaseresistance, and
pest resistance.

Even a 50 percent gain in output from
existing farmlands would save millions of
square miles of wildlife habitat.

The Sydney debaters all rejected what
seems to be the Brown posture—that we
should not even try to increase farm yields
becauseit might not work and would thusonly
distract us from popul ation management.

The debate’'s realism about population
growth was heartening. The Australian Con-
servation Foundation specifically recognized
that no new population suppression strategy
will make an impact before 2030. That |leaves
high-yield conservation as the key to wild-
lands conservation for at least the next thirty
years.

INTEGRATING EconoMY AND ENVIRONMENT

All three principals in the Sydney Zoo
debate also agreed that the world needs to
integrate environmental valuesmorefully into
its economic systems. It is important, how-
ever, not to gloss over the difficulty of doing
so0. Themajor problemisthat different people
put far different values on natural resources.
Asking hypothetical questions, assome* stud-
ies” have done, does not narrow the range of
valuations very effectively.

To demonstrate the real-world problem,
the environmental movement itself has re-
fused to concede any credit to high-yield

farmers for the ten million square miles of
wildlife saved from the plow by use of
hybrid seeds and pesticides. During the
guestion period at the zoo debate, | asked
Dr. Nias to put a value on one square mile
of wildlands, so that farmers could claim
their environmental credit. He could not, of
course, provide a single, all-encompassing
value, because theworth of various particu-
lar square miles of “wildlands’ can vary
enormously depending on their particular
characteristics and biodiversity and their
relative scarcity.

Wewere somewhat disappointed by the
World Wildlife Fund representative’ s con-
tinuing insistence on having the farm fields
of the future look more like forests (with
perennial crops, organicfertilizers, and high
levels of biodiversity within the cultivated
fields). It may be too much to demand that
thefieldsof 2040 ook likeforestsif itisthe
highyieldsfrom thosefieldsthat |eaveroom
for thereal forests. In the latter part of the
next century, biotechnology may actually be
able to deliver fields that ook like forests,
but that hardly seems possible in the next
forty-five years. Trying to achieve forest-
like fields in the short term would only
distract fromeffortstoimproveyields, which
are more effective and important.

Nor does there seem to be any major
conservation value in demanding that farm-
ing bedonewithout fossil fuels. In America,
farming accounts for only 2 percent of the
fossil fuel sused, and the percentageiseven
smaller in most other countries. Wildlands
plowed down for biofuels are gone just as
irretrievably asif they had been
plowed down for food grains.
Farming has always used the
same energy systems as the
general economy. Unless re-
search on global warming
documents a need for the en-
tire world economy to shift
away from fossil fuels, farm-
ing should continueto usethem
too.

The World Wildlife Fund's
desire to make maximum use
of biologica systemstoachieve

It is important not to
gloss over the diffi-
culty of assessing
environmental val-
ues. The major
problemis that
different people put
far different values
on natural re-
sour ces.

—Dennis Avery
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The Sydney Zoo
debate may herald
thearrival of a
more realistic and
productive
alliance—for the
environment—
between
agriculturistsand
conservationists.
—DennisT. Avery

higher yields is valid and warranted. To date,
however, theavail ablebiol ogical systemshave
been anything but stable, and too often they
have been the |east effective of thehigh-yidd
farmer’s tools. Perhaps future research will
produce more effective biological inputs.

Still, the debate seemed to indicate a
broader agreement that conservationists need
to put a higher priority on pursuing high farm
yields during the critical first decades of the
next century, with hopes of eliminating fossil
fuels and pesticides rel egated to second place
and the longer term.

The Sydney Zoo de-
bate may herald the arrival
of amorerealistic and pro-
ductive alliance—for the
environment—between ag-
riculturists and conserva-
tionists during the last big
surgeinworldfood demand
which will occur over the
next forty-five years. The
agriculturistsconcededthe
validity and importance of
conservation goals. The
conservationists acknowl-
edged the importance of

2D s

productive agriculture—not just in feeding
people but insaving massive amounts of wild-
I i f e
habitat.

Neither side had any other realistic op-
tion, nor is there any more time to delay.
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