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1 Science is inadequate for
management

The following is a list of references and statements
regarding the inadequacy of science and the need
for an improved conceptual foundation or new
paradigm to meet our needs. In reading through
these observations, keep in mind that part of what
is being identified here, is the problem of mismatch
between science and management, or the lack of
consonance between patterns science can observe
and the management questions to which they cor-
respond. The authors are not necessarily conscious
of this problem as much as they are expressing
symptoms of it. Problems are being identified in
the conventional approach depicted in the top row
of Figure 1.1.

Another part of what is being treated is the fact
that there are not fields of science to explore many
of the components, relationships, and dynamics of
complex systems. The lack of a full acceptance of
natural selection at the species level is part of this
problem. The following comments also relate to
the impossibility of achieving the integrative qual-
ity of consonant patterns by other means. We are
always confined to reductionism, and attempts to
recombine nonconsonant reductionistic informa-
tion always encounter the impossibility of such
efforts (the Humpty Dumpty syndrome described
elsewhere in this book).

Allen and Hoekstra (1992):

“Business as usual has been distinctly incremental in
recent years. Theory has been barely relevant to field
practitioners, who have therefore been forced to take
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up the slack as best they can.” “...complexity is hard to
manage not because there are too many parts to track,
but because of our limitations in conceiving the whole.”

Botkin (1990):

“It is imperative to develop what I have referred to else-
where as the new science of the biosphere as well as other
ecological sciences.”

Brown (1981):

“Despite two decades of intensive investigation,
Hutchinson’s question remains largely unanswered.”
“The relationship between species diversity, functional
organization, and stability of communities remains
a challenging problem.” Many community ecologists
“...seem to feel that ecological theory has promised far
more than it has delivered”.

Brown and Maurer (1989):

“...ecology has become increasingly microscopic and
experimental in its approach.” “Without a complimen-
tary emphasis on large-scale phenomena, there is lit-
tle basis for determining which results simply reflect
the idiosyncrasies of individual species in particular
sites and which reflect the operation of more universal
processes.”

Costanza et al. (1992b):

“At least some theory is necessary if we are to explain
why the measures we choose to indicate states of ecosys-
tem health are not arbitrary.”

Ehrlich (1989):

“A lack of both agreement on models and of empirical
tests has limited the application of mathematical com-
munity ecology to practical problems.” “But, if we do
not begin to shape...theory, the future of technological
Homo sapiens seems dim indeed. Theory, remember, is
not just useful when it is providing specific predictions,
but also when it supplies an overall frame work that is
useful in policy making.”



Haefner (1977):

“Until systems ecologists produce a theory that explains
the evolution of the biological units they describe, it does
not appear feasible for them to use the theorems and
modeling constraints provided by evolutionary theory.”

Hagen (1992):

“The final report on the LB.P. ... in 1975 concluded that
no major breakthrough in ecological theory or biome
level perspectives had resulted...to date.”

Kareiva (1989):

“Past mistakes and the fact that no grand unified theory
is on the horizon should not detract from the contribu-
tions models are likely to make to ecology.”

Lawton (1974):

“Ecology suffers from a surfeit of fascinating but appar-
ently unrelated observations, superimposed upon an
acute shortage of general theories.”

Levin (1989):

“We must develop a theory for the response pattern
of different ecosystems to stresses. We must develop
standards of comparisons among ecosystems, based
on the identification of common, functionally import-
ant processes and properties. Such understanding can
emerge only from theoretical syntheses based on a com-
prehensive program of microcosm research and experi-
mental manipulation coupled with the retrospective
studies.”

Margalef (1963):

“Present day ecology is extremely poor in unifying and
ordering principles.”

Maynard Smith (1988):

“For some years, people have been measuring energy
flow in ecosystems, but, so far, what has emerged is a
description, not a causal theory.”

Norton (1986):

“It was overwhelmingly agreed that the lack of scientific
knowledge regarding ecosystem functioning is deplor-
able.” (See also McGowan 1990.)

Orians and Paine (1983):

“Itis evident that we suffer from a poverty of both theory
and data.”
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Roughgarden (1989):

“Future theory will not be simple extension of pre-
sent models. We must remain alert for altogether new
metaphors.”

Smith (1977):

“...if ecologists fail to examine ecosystems as wholes
and fail to determine their emergent properties (emer-
gent not in the computer but in the higher level of organ-
ization being considered), then they will fail to advance
ecosystem theory.”
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