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he underlying premise of Dennis Avery's 

T argument is stated up front: "The big
gest danger to the world's natural envi
ronment today is low-yield agriculture." 

Alternative assertions certainly exist. There are those 
who believe that growth in human population and 
the resulting increased consumption is the primary 
culprit. Others hold that increased consumption of 
energy, particularly the combustion of fossil and 
biomass fuels, is at fault. Finally, economic growth 
and sunspots also have their advocates as primary 
th reats to the world's natural environment. It is 
unlikely that any of these single-factor causation 
assertions, including Avery's, is sufficient to explain 
the health status of something as complex as the 
global environment. 

Let's look more closely at the Avery argument. 
H e assumes that 9- 10 billion (peak) future human 
inhabitants will adopt "modern" lifestyles and be 
ri ch enough to eat large quantities of resource-costly 
foods: meat, milk, eggs, fruits, and vegetables. Low
yield agriculture cannot meet this demand and is 
the primary cause of environmental degradation 
because it requires tile conversion of more and more 
marginal land to cropland and thus displaces wild
life habitat. Avery's answer is to invest heavily in 
yield-i ncreasing technologies on prime agricul tural 
land and rely on global free trade to satisfy rapidly 
increasing food and fiber demands. 

It is certai nly more comforting to hear optimis
tic versus pess imistic futurist forecasts. H owever, 
Avery's future scenario is p~ticularly dependent on 
major increases in per capita inco me among the 
world's poor; signilicant increases in enviro nmen
tally benign, yield-increasing technologies for food 
and fiber production on prime agricultural lands; 
and a global free trade regime. It also assumes a 
peak global population of 9- 10 billion and equates 
saving wildlife habitat on marginal lands with pro
tecting the global natural environment. Let's take 
these points in order. 

Per Pinstrup-Anderson of the International Food 
Policy Research Institute (IFPRI) points out the 
severi ry of poverty in today's wo rld where more 
than a billion people earn less than a dollar equiva
lent a day and are unable to buy the food they 
need. In developing countries, more than 800 mil
lion people lack access to the food they need for 
healthy and productive lives . One-third of all pre
school children in developing countries-185 mil
lion-are malnourished. T his is a far cry fro m 
Avery's 9-10 billion future inhabitants on planet 
earth rich enough to adopt modern lifestyles and 
ea t resource-cos tly foods grown primarily on prime ~ 
agricultural lands in developed countries and pur
chased in global markets. A more pessimistic sce
nario is sugges ted by Goodland et al. where politi-
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cal realism rules out income redistribution and 
population stabi lity and the world economy must 
expand by a factor of five or ten in order to allevi
ate poverty, which these authors see as ecologically 
unsustainable. 

Pinstrup-Anderson and his colleagues argue that 
the poverty issue must be directly confronted by 
"expanding investments in less favored geographi
cal areas, that is, areas with agricultural potential, 
irregular rainfall patterns, fragile soils and many 
poor people." The IFPRI researchers also call for 
investment in primaty education and health care, 
clean water and sanitation, empowerment of 
women, improved access to productive resources, 
and expanded employment. These recommenda
tions are very similar to those from the World 
Bank's World Development Report of 1992 on de
velopment and the environment if one adds popu
lation programs, local participation, and open trade 
and investment policies. 

The future prospects of more environmentally 
benign, yield-increasing techniques for food and 
fiber may be better than the prospects for elimina
tion of poverty. However, agricultural intensifica-

tion or yield-increasing technologies do bring po
tential water quality problems from increased sedi
ments, fertilizers, and pesticides even if soil erosion 
is reduced by focusing on prime agricultural lands. 
Research by Zhao, Hitzhusen, and Chern found 
land degradation (wind and water erosion, sal iniza
tion, loss of organic matter, compaction, etc.) in 
twenty-three developing countries resulted in slower 
growth in agriculture and food production from 
1971 to 1980. Only price distortions retarded 
growth more. Furthermore, their research did not 
account for the off-site effects of land degradation. 
Hitzhusen, Veloz et al. , and others have found that 
the off-site environmental economic impacts of ag
ricultural intensification and land degradation fre
quently exceed the on-site impacts. A more inclu
sive accounting stance that recognizes entire water
sheds and aquifers is necessary if economically and 
ecologically sustainable food production systems are 
to be developed. 

In his discussion of the biodiversity found'ations 
for his proposals, Avery exposes his lack of under
standing of biodiversity and its causes, confusing 
the conservation of wildlife and wild lands with 

the more general and critical concerns of conserv
ing overall biodiversity. His ecological arguments 
are built exclusively on the work of ecologist 
Michael Huston, who has documented examples 
of t~e generally accepted inverse relationship be
tween soil productivity and plant species diversity. 
Houston shares Avery's views on the potential for 
saving species diversity by intensively farming the 
most fertile lands. 

Margules and Gaston, among others, challenge 
Houston for what they see as his use of plant spe
cies diversity as a "surrogate" for biological diver
sity. The correlation between soil productivity and 
plant species diversity does not hold for many or 
most other species. Bird diversity, for instance, is 
not at all related to plant species diversity or, there
fore, to soil productivity. MacArthur and 
MacArthur have shown that diversity of bird spe
cies seems to be a function of the structure of the 
vegetation. Big trees harbor more bird species than 
do smaller trees. Different bird species will occupy 
different levels within the tree canopy, or some 
bird species will occupy limbs close to the trunks, 
whereas others will live farther out. Indeed, Huston 

acknowledges in his Science article that there are 
other "important components of biodiversity, such 
as large marine vertebrates, predatory birds and 
mammals that seem to reach their highest diversity 
in productive areas. " It should be noted that these 
creatures are examples of the "wildlife" that Avery 
plans to preserve by converting the most produc
tive lands to intensive agriculture. Huston, how
ever, suggests that "conservation of these compo
nents of biodiversity may require a decision to set 
aside land that could othetwise be used for produc
tive agriculture." 

The construction of social policy on the basis 
of selective use of what we understand abo ut the 
causes of biological diversity is poor science and 
makes for poor policy. The biological or species 
divers ity that exists or could exist on any plot of 
land is a function of a myriad of interacting physi
cal and biological factors, only one of which is 
soil productivity (see Meffe and Carroll, National 
Research Co uncil, Putnam, and Wilson for gen
eral reviews). On a broad scale, species diversity 
generally increases as one moves from the poles 
to the equator or from high elevations to low, 



and within any region, larger areas generally will 
have higher diversity than smaller areas. Species 
diversity also tends to be higher where the land
scape and vegetation structure is heterogeneo us, 
as mentioned above for bird species. Stable cli
matic conditions tend to foster increased species 
diversity, and biologically productive sites tend 
to support greater overall species diversity, al
though there are notable exceptions to these gen
eralities. Moderate disturbance can also enhance 
species diversity, but diversity also tends to be 
higher on sites that have been stable for long 
periods of time. So, species diversity at any site 
at any time is a function of climate, latitude, 
elevation, soil productivi ty, biological productiv
ity, spatial and temporal heterogeneity, temporal 
stab ili ty, and disturbance regimes. It is not sur
prising that ecologis ts and biologists do not al
ways agree on causes and effects and have great 
difficulty predicting how bes t to protect and en
hance biodiversity. Certainly, caution and pru
dence should be used in promoting social policy 
changes in the face of such scientific uncertain ty. 

In summary, few can argue with Avety's notions 
that low-yield agriculture, in contrast to high-yield 
agriculture, requires more cropland to produce the 
same amount of food, that we need more agricul
tural research, and that more open trade promotes 
more efficient resource use and economic growth, 
at least in aggregate or per capita terms. Our main 
criticisms are that he understates the potential down
stream environmental impacts of agricultural in
tensification, overlooks the extreme difficulty of fos
tering and targeting economic development to re
duce extensive poverty in much of the developing 
world, and grossly oversimplifies the complexity of 
the underlying causation of species distribution and 
abundance. As a result, his policy recommenda
tions fall shorr of resolving serious global poverty 
and environmental problems. [!J 
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