
teachers too) let's dedicate ourselves to a new 
standard of-what? Meadowlark Economics, 
if you will, of protecting and sustaining, for the 
future, a larger and more comprehensive set 
of durable values. 
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THE BRIEF, BARREN MARRIAGE OF BIODIVERSITY 
AND SUSTAINABILITY? 

Biodiversity and sustainability are perhaps 
second only to global climate change in to
day's pantheon of conservation and devel
opment watchwords, dominating the scientif
ic, public, and policy debate surrounding the 
future of the earth. The early success of sci
entists m publicizing biodiversity and sustain
ability is manifest in the prominence of these 
concepts in science, policy, and public under
standing. In turn, derived science policy has 
used biod1vers1ty and sustainability to set 
funding priorities both for academic research 
and action programs aimed at chang1ng the 
environmentally destructive patterns of eco
nomic growth. 

Policy makers have taken major steps to
wards implementing their understanding of 
biodiversity and sustainability. In November 
1990 the World Bank inaugurated a $1 .5 bil
lion Global Environment Facility; in 1992 the 
UN will host a global Conference on Environ
ment and Development, in Brazil. In 1989 
alone, the U.S. government spent $62.9 mil
lion "to put the values of biological diversity 
to work" (Abramovitz 1991). Such growth in 
official development assistance, designed to 
protect biodiversity, threatens instead to Im
merse it in policy quick fixes, without regard 
to the strength of the underlying science. 

Much of th1s growing attention to biodiver
sity and sustainability has focused on the 
tropics. That is where the money has rushed, 
and where the conceptual controversy lies. 
The FAO's Tropical Forestry Action Plan, the 
World Bank's Forestry Policy paper, the U.S. 
biodiversity policy, etc. all focus on the tropics, 
espec1ally tropical moist forests. 

The advocacy of biodiversity and sustain-
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ability by scientists has become a vict1m of its 
own success, as policy makers have turned 
what were academic working concepts into 
funded programs. As the programs have been 
implemented, funding agencies have discon
nected them from their sc1entific advisors. In 
a familiar process, these concepts were trans
formed into packaging buzzwords, and took 
on a life of their own, uncoupled from the 
evolv1ng understanding of the concepts taking 
place in academ1c settings. 

Biodiversity: Biodiversity, in its origin~ 

conception, can be summarized as "the va. 
riety and variability among living organisms 
and the ecological complexes in which thej 
occur. The term encompasses different eco
systems, species, genes, and their relative 
abundance" (U.S. Congress 1987, p. 3). Ina 
desire to simplify the definition in order to make 
it more palatable to policy agencies, conser
vation advocates began to use biodiversity to 
mean simply the number of species, and oc
casionally, the diversity of ecosystems as we~. 
This abbreviated definition has been used by 
the many national and international organi
zations charged with biodiversity conserva. 
tion. 

The Agency for International Development 
(A.I.D.) of the United States government has 
received a congressional mandate to engage 
in biodiversity conservation. The World Bank 
1s incorporating conservation of biodiversity 
into many of its programs, and it stands out 
among the thematic concerns of the Global 
Environment Fund. The governments of many 
countries have also declared biodiversity con. 
servation as one of their domestic and foreign 
pol1cy objectives, and many expect that the 



UN Conference on Environment and Devel
opment will yield a global convention on bio
diversity. 

Multilateral funders, conservation organi
zations, and national development assistance 
agencies have clung tenaciously to an out
dated and oversimplified definition of biOdi
versity. Meanwhile, the academic sc1entific 
community has been refining and debating the 
meaning of biodiversity. Senous questions 
have been raised as to the usefulness of the 
original OT A definition. Conservationists have 
pointed out that biodiversity ". . . has been 
regarded as too broad and vague a concept 
to be applied to real-world regulatory and 
management problems" (Noss 1990, p. 355). 
Scientists have identified several critical de
ficiencies in the definition mcluding the lack of 
a spatial and temporal framework and the lack 
of any component of process. Feedback from 
the scientific community, wh1ch would allow 
conservation policy makers to incorporate new 
understandings of biodiversity, is generally 
absent. 

Sustainability: Enjoying even less consen
sus and suffering more from the disarticulation 
of academic research from policy institutions, 
the concept of ecologically sustainable de
velopment has its orig1ns in the historic 1972 
Stockholm Conference on the Human Envi
ronment (Caldwell 1990). Probably the most 
widely accepted definition came from the 
Brundtland Commission report, as "devel
opment that seeks to meet the needs and 
aspirations of the present without compro
mising the ability to meet those of the future" 
(World Commiss1on of Environment and De
velopment 1989, p. 40). This definition sug
gests one of the great divisions in thinking 
about sustainability: between concern for sus
tainable output vs. concern for ecologically 
sustainable economic activities. 

Development economists, despite recent 
statements to the contrary, have viewed the 
tropics as just another set of underused re
sources, to be exploited on behalf of maxi
mizing the output of poor, Third World coun
tries. Leaders of tropical nations use forests 
and other "new lands" as sinks for surplus 
population and resource reservoirs for eco
nomic development. As debt problems and 
trade opportunities create a climate for open
ing up further economic activities in the trop
ics, tropical countries promise to step up the 
use of their natural resources, with grave con-

sequences. In the words of a recent economic 
text, "present value maximization is consis
tent with the extinction of resources" (Pearce 
et al. 1989, p. 3). 

On the other hand, conservationists and ad
vocates of traditional peoples in tropical for
ests emphasize the development of styles of 
economic activity that have as their principal 
goal the preservation of forest resources on 
which low-output producers depend. This el
ement of sustainability thinking emphasizes 
such strategies as extractive reserves and 
natural forest management, which purport to 
satisfy local peoples' needs and conserve bi
ological diversity. 

Sustainability 1s too easily folded 1nto tra
ditional development designs, and, indeed de
velopment assistance organizations have fo
cused on "sustainability issues in agricultural 
development" (Davis and Schirmer 1987), or 
on "sustainable harvest" of tropical timber 
(the goal of the International Tropical Timber 
Organization). Within those agencies, there is 
an open discontinuity between environmen
talists (Goodland et al. 1991) and develop
mentalists (World Bank 1991 ), both using the 
language of sustamability! 

At the same time, the academic community 
concedes that the research reqwred to un
derstand and implement sustainability is far 
from complete. It depends on the still-evolving 
scientific understanding of biodiversity and 
ecosystem dynamics; it is a direct function of 
a wide band of possible social goals in human
impacted ecosystems; and it cannot be sep
arated from more global considerations of 
politics, which have threatened fragile envi
ronments and poor populations in the first 
place. 

Local peoples: The villain in the piece is 
invariably the poor user of the forest. Many 
conservationists still assume that tropical for
ests contain "only" plants, animals, and eco
systems, and humans are a disturbance. De
velopmentalists seem to believe that the 
forests are "empty," and need to be filled with 
new residents. Both sides threaten the rights 
and livelihoods of human residents of tropical 
forests. In Latin America, millions of people 
work in tropical forests, many of them Indian 
groups or rubber tappers and forest farmers 
who have lived in these forests for centuries. 

But concern for the "low-output producer" 
is constantly challenged by the assertion that 
the poor are degrading the environment, and 
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must either be enriched by development or 
removed from environmentally sensitive set
tings. Developmentalists who assert that pov
erty-induced degradation will dtsappear when 
the poor are no longer poor apparently have 
not considered that consumption-induced 
degradation by upscale income-earners is an 
equally severe source of environmental pres
sure. Lost in the renascent "population bomb" 
literature are questions about the imbalance 
between the resource consumption of the nch, 
or about the origins of "surplus populations" 
degrading the environment with their poverty. 
Lost also is the point that improved incomes 
for the poor will result in more, not less con
sumption. 

The problem: Over the past decade, a pol
icy-making consensus has developed that 
conservation of btological dtversity and pro
motion of sustainable development not only 
can, but must go together (McNeely 1988). In 
contrast to traditional (and in realtty, durable) 
differences in approaches and goals that sep
arate developmentalists and conservation
Ists, a JOint mission of combtntng biodiversity 
and sustainabtltty has been declared-and 
heavily funded. 

In a variety of renditions with equally vari
able conceptual integrity, "the sustainability 
debate" has to do with increasing output for 
the sake of poverty alleviation, using nattve 
forest dwellers as agents of change and en
vironmental stewards, while conserving bio
logical diverstty. But because of the fuzzy def
tnttion and operattonalizatton of the concepts 
of btological diversity, sustainability and sus
tainable development, dangerous confusions 
pervade the discussion. 

In the haste to form coalitions among erst
while enemies, and to "get things done" in 
policy reform, the intellectual integrity of the 
concepts of biologtcal diversity and sustain
ability may have been lost-assumtng it ever 
existed. This is not to say that biodiverstty 
and sustainable economic development are 
everywhere incompattble, or that we always 
know when and where they are. But it is true 
that much multilateral program funding has 
stmply lathered the incredibly complex inter
national policy environment with a new layer 
of spending, without adequate research or re
flection on the ways in which biodiversity con
servation is compatible with sustainability, the 
ways in which the two are at odds, or even 
how the terms themselves are defined. 
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In a recent newsletter from the International 
Union for the Conservation of Nature Tropical 
Forest Program, they report that IUCN has 
been commisstoned by ITTO to "draft guide
lines for biodiversity conservation in produc
tion forest" (Tropical Forest Programme 1990, 
p. 2). Other recommendations about sustain
able forest management discuss nontimber 
forest products by asserting that "many of 
these products can be harvested with little 
damage to the forest,'' at the same time trum
peting "the value of the tropical forest in its 
natural state" (Pearce et al. 1989 p. 96). The 
only mention of btodiversity loss tn these rec
ommendattons is totally disconnected from 
considerations of the ''sustainable use'' of the 
forest. Those who recommend developing 
markets for forest products apparently as
sume that people will save what they value, 
and not maxtmize their profits. Are forest
dwelling entrepreneurs immune to the logtc of 
the market? 

In the end, developed world policy makers 
address the concerns we pose here as if they 
were stark trade-offs between the conserva
tion of biologtcal diversity and economic 
growth: (1) the harvest of old-growth ttmber 
and the survival of the Spotted Owl; (2) hydro
carbon exploitatton vs. preservatton of tundra 
ecosystems; or (3) factory emtssions and the 
conservatton of northern lake faunas. 

The deadly combination of wtshful thinking, 
quickly contrived policy poultices, and the poor 
information emanating from topical settings 
has tnduced policy professionals to declare 
that in tropical settings biodtversity conser
vatton is de facto compatible with sustatnable 
economic development. 

In sum, the danger in a rush to JUdgment is 
twofold: first and most obviously, it ts a shame 
to put good money to bad purpose; second, 
if the purpose is good, ngtd implementation 
threatens innovative efforts to combine bio
dtversity and sustatnability. In this case, if fail
ures predominate in the effort to combine sus
tainability and biodtversity, it may be that the 
values of one or the other will be dtscarded in 
the (false?) assumption that the enterprise, 
and not its destgn, was to blame. 

In academic research, pnorittes are set in a 
dynamtc, peer review process. The essence 
of that process is to attract leaders in science 
to evaluate and correct the course of research 
based on current knowledge. If the policy 
community is serious about the labels "bio-



diversity" and "sustainability" that 1t so readi
ly brandishes, it should incorporate a form of 
peer review so that global environmental pol
icy and science accomplish their common pur
pose. 
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ECOSYSTEM: A POWERFUL CONCEPT AND PARADIGM FOR ECOLOGY' 

The purpose of this essay is to comment 
briefly on the concept of ecosystem and 1ts 
role in the future of Ecology as a scientific 
discipline. Ecology is a maturing science with 
growing abilities to face the challenges of the 
future. Not only is it capable of guiding human 
society's passage into a mature and mutually 
enhancing relationship w1th nature, but also, 
and perhaps with greater significance for at
taining this goal, it IS changmg the way we 
conceive individually and collectively of the en
vironment and our relationship to it. The par
adigm that shapes the author's view of this 
potential IS the ecosystem paradigm (Higashi 
and Burns 1991 ). The message is that a con
cept of ecosystem is necessary, perhaps cru-

1 Based on a paper published 1n Phys1ology and Ecology 
Japan, Spec1al Number, March 1990, Volume 27 

cial, for Ecology to be effective in meeting the 
challenges of tomorrow. This message in
cludes two ideas: the power of the ecosystem 
concept and the power of Ecology. 

The Concept of Ecosystem 

Cherrett (1990) contrasts the 1 0 most im
portant concepts of Bntish Ecological Society 
members (Cherrett 1989) to six ecological 
principles identified by Grubb (1989). He sets 
the tone for this exercise by presenting a 
scheme for the relationship of concept to pnn
ciple, whereby they are the extremes, begin
ning and end points, respectively, of a growth 
process or ranking from low to high truthful
ness. The first five of six principles are worded 
in terms of populations, their growth, inter
and intraspecific competition, and predation 
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