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FORUM:
ECONOMIC GROWTH FORUM

Throughout 2005, in Volume 30 of
Fisheries, we and other authors of the
Economic Growth Forum explored the
relationships among economic growth,
fish conservation, and the fisheries pro-
fession. We hope the forum served to
inform and stimulate fish biologists, fish-
eries managers, other natural resources
professionals, conservationists, and policy
makers. In this, our concluding column,
we summarize our findings and recom-
mendations. 

In discussions of economic growth, it
is important to start with a clear defini-
tion that is technically sound, resonates
with the public, and is widely under-
stood by policy makers. Economic
growth is simply an increase in the pro-
duction and consumption of goods and
services, typically indicated by increasing
gross domestic product, or GDP (Daly
and Farley 2003). Economic growth
entails increasing human population, per
capita consumption, or both.

In academic and policy circles, eco-
nomic growth falls under the rubric of
macroeconomics, which deals with eco-
nomic activities in the aggregate,
typically on a large (e.g., national) scale.
Czech and Pister (2005) began the forum
with a look at the macroeconomic con-
text of fish conservation. They reviewed
the most relevant literature, for example,
The Wildlife Society's (TWS) technical
review on economic growth, which
included fish as a subset of wildlife. After
five years of analysis, peer review, and
deliberations among working groups, the
technical review committee and TWS
Council identified a "fundamental con-
flict between economic growth and
wildlife conservation" (Trauger et al.
2003:1). Their findings were founded

upon ecological principles such as carry-
ing capacity, niche breadth, and
competitive exclusion, and upon empiri-
cal evidence such as the causes of
species endangerment, which tend to
represent sectors of the economy. 

Conventional or "neoclassical" eco-
nomics, however, emphasizes
microeconomics, especially as an occu-
pation for economists. The focus of
microeconomics is on the behavior of
the individual in the marketplace, the
establishment of prices, and the alloca-
tion of resources. Yet microeconomics
and macroeconomics are not totally
independent subjects. For example, some
of the principles of conventional microe-
conomics are building blocks of
macroeconomic theory. Krall (2005) pro-
vided a critique of conventional
microeconomics as it relates to the issue
of economic growth. Krall (2005:38)
noted, "Conventional microeconomics is
a framework used to interpret the func-
tioning of a market economy. In very
simple terms, it provides an argument in
support of the market economy as a way
to organize our economic life." Noting
further that perfect competition is a cru-
cial assumption in the conventional
framework, Krall (2005) explained why
that assumption is rarely tenable, espe-
cially with common property resources
such as wild fishes. 

Most importantly, Krall (2005) identi-
fied a major shortcoming in conventional
microeconomics pertaining to the issue
of economic growth. The focus on per-
fecting the market is for the purpose of
allocating resources (including fish) more
efficiently, not for limiting the scale of
operations. For example, for the sake of
efficiency, the allocation of fish from the

Bering Sea should accurately reflect con-
sumer preference and the capital
infrastructure of the fishing industry.
Efficiency is commonly measured in mon-
etary terms, so in adherence to
conventional microeconomics, commer-
cial fishers in the Bering Sea should not
put all their efforts into catching pollock,
for example,  if profits at the margin are
higher for halibut. 

However, increasing the allocative
efficiency of the fishing industry will not
necessarily prevent the overfishing of
halibut (or of pollock). This lack of atten-
tion to the "scale" issue, as opposed to
the efficiency issue, is one of the bell-
wether criticisms of conventional
economics and has played a major role
in the establishment of "ecological eco-
nomics" as represented by the
International Society for Ecological
Economics and its journal, Ecological
Economics. Krall (2005:40) concluded,
"The fishing industry is a matter of mak-
ing money, not preserving fish. If
conservation of fisheries is what we
desire, we must understand that limita-
tions on scale must be imposed and this
is something more substantial than a
correction for market failure." 
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The forum turned toward examples
from the field with Lackey's (2005)
review of the status and decline of wild
salmon, with a focus on the Pacific
Northwest. He noted, "Blunt discussions
of the relationship between economic
growth and the future of salmon are
uncommon, perhaps understandably in
part because such discussions would
likely highlight the difficult, divisive policy
choices that, from the perspective of
some policy makers and advocates, are
best left unarticulated" (Lackey
2005:30). For his part, Lackey clearly did
articulate a long list of challenges facing
wild salmon, challenges all linked to the
economy (such as agriculture, mining,
and hydropower development). He con-
cluded, "It is a time for offering
forthright ecological information, cou-
pled with no-nonsense policy analysis. It
is also time to recognize the fundamen-
tal conflict between economic growth
and salmon recovery" (Lackey 2005:32).
We believe this conflict should be more
prominent in discussions of salmon con-
servation and management.

Next in the forum, Whitehead et al.
(2005) clarified certain aspects of con-
ventional economics. They stated, "We
hope to leave readers with the impres-
sion that neoclassical economists do
believe there is a conflict between eco-
nomic growth and environmental
protection. However, our policy solutions
are very different than those proposed in
recent Fisheries articles" (Whitehead et
al. 2005:32). They advocated a laissez
faire approach to the macroeconomic
context of fish conservation, emphasizing
instead microeconomic policies to correct
for market failure. In response, Czech et
al. (2005:34) recognized Whitehead et
al. as "a special class of neoclassical
economists" for acknowledging the con-
flict between economic growth and fish
conservation. Czech et al. also noted
that many prominent economists, such
as Lester Lave and Robert Lucas, do
indeed argue that there is no conflict
between economic growth and environ-
mental protection at large, including fish
conservation.

The forum then turned back to vari-
ous scenarios intended to illuminate the
conflict between economic growth and
fish conservation. Ericson (2005) wrote
about aquatic species invasions, a pri-
mary and growing threat to native fishes
and ecological integrity in general. She

traced the most prominent pathways of
invasions and found them invariably
linked to international trade. (A clear
example is the incidental transport of
ballast waters—and their inhabitants—in
freightliners.) Ericson (2005:31) found,
"As the rate of nonindigenous, poten-
tially invasive, species introduction
accelerates, trade itself begins to look
more and more like a sort of 'metavec-
tor' comprising numerous, individual, yet
associated, vectors." With free trade
constituting a major tactic for the eco-
nomic growth of nations, Ericson
concluded that the rate of aquatic
species invasions amounts to a function
of economic growth. 

Along the lines of international trade,
Thompson and Alam (2005) analyzed
customs data to provide an overview of
the importation of live bait into the
United States, with related implications
for Canadian waters. Their unique
method should be useful for researchers
on other fronts. More relevantly for our
purposes, they found the live bait trade
to be "a growing microeconomic sector
that increasingly affects virtually all
native fish species and fisheries"
(Thompson and Alam 2005:36). They
also found the live bait trade to be inter-
woven with other goods sectors such as
fishing tackle, boats, and outboard
motors. They concluded that "the live
bait trade is one manifestation of a
larger challenge to fish conservation, i.e.,
economic growth, and that fish conser-
vation will ultimately require
macroeconomic policy reform in addition
to regulating individual sectors"
(Thompson and Alam 2005:39). A key
take-home message of the forum is that
macroeconomic reform is serious busi-
ness that warrants greater attention and
deliberate debate by fisheries profession-
als.

Next came two articles that summa-
rized threats to fish species in the United
States and Canada, respectively. Of the
114 fish species federally listed as threat-
ened and endangered in the United
States, more than 40% were imperiled
by surface water diversions (most notably
hydropower dams), invasive species, pol-
lution, and agriculture (Reed and Czech
2005). Urbanization, mining, domestic
livestock grazing, logging, road construc-
tion and maintenance, recreation and
tourism, and direct harvest were some of
the primary causes rounding out the list.

Most of these causes are readily identi-
fied as sectors of the economy. Reed and
Czech described urbanization, too, in
economic terms as an expansion of the
labor force and the consumer base, as
well as the proliferation of light manu-
facturing and service sectors. They noted
that pollution is primarily the byproduct
of economic production, dams and the
road system are economic infrastructure,
and that the link of invasive species to
economic growth had been noted by
Ericson (2005). Thus, Reed and Czech
(2005:36) characterized the causes of
fish imperilment in the United States as
"the structure of the American econ-
omy." 

Rose (2005) found a similar pattern in
Canada. While Reed and Czech had used
data from the U.S. Fish and Wildlife
Service to tabulate the causes of species
imperilment in the United States, Rose
used data from the Committee on the
Status of Endangered Wildlife in Canada.
Habitat loss/degradation, pollution, alien
invasive species, and barriers (most
notably dams) were the top four causes
of fish species decline in Canada. The
economic sectors associated with these
causes included the resource extraction
sectors (e.g., mining, logging, etc.), con-
struction, agriculture,
chemical/petrochemical production, man-
ufacturing, transportation, and the
energy sector. In a sign of the times,
Rose (2005:37) also identified climate
change as one of the causes, noting that
"climate change is an indirect conse-
quence of the energy, transportation,
and the manufacturing sectors (i.e.,
mainly an effect of our dependence on
fossil fuels)." In coming years, the link-
age from economic growth to climate
change to fish species imperilment in the
United States likely will be clarified as
well. In anticipation of accelerating fish
imperilment in North America, we sug-
gest that acting now to mollify the
repercussions of unsustainable economic
policy will be more effective than acting
later.

The next article in the forum focused
on energy-transfer efficiency in the con-
text of human foodwebs. Moffitt (2005)
analyzed the role of aquaculture in ani-
mal protein production and identified the
basic environmental impacts of such pro-
duction, including impacts on natural
fisheries. She found that aquaculture
produces animal protein more efficiently
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than the raising of beef, pork, or poultry.
She also pointed out that all of the
major animal protein sectors, no matter
how efficient, were growing, but that
the annual growth rate of aquaculture
(10.2%) far exceeds the growth rates in
all other sectors. Ceteris paribus, eco-
nomic growth entails growth of all the
protein sectors (at least until capacity is
breached), along with the attendant
environmental impacts. However, Moffitt
did not explicitly link economic growth
to the decline of wild fishes. 

In discussions of economic growth as
a threat to ecological integrity and fish
conservation, the role of human popula-
tion growth is often overlooked.
Hartman and Northcote (2005) sought to
rectify this shortcoming. As we noted
earlier, economic growth is an increase in
the production and consumption of
goods and services and is generally indi-
cated by increasing GDP. Production,
consumption, and GDP grow as a func-
tion of population and per capita
consumption. Hartman and Northcote
made the case that any position on eco-
nomic growth developed by the AFS
should emphasize the role of population
growth as a fundamental driver of eco-
nomic growth. 

On 14 September 2005, the sympo-
sium "Connections between Economic
Growth and Fish Conservation" was held
at the AFS conference in Anchorage,
Alaska. The symposium was sponsored
by the AFS Water Quality Section and
included eight presentations followed by
a lively discussion. Mead et al. (2005)
provided a report of the discussion,
which was attended by approximately 60
people, including approximately 20 who
expressed opinions. The discussion
focused on a set of "precepts" for a
potential AFS position on economic
growth, presented in the concluding
slideshow by Phil Pister. Pister's presenta-
tion also included a set of "therefore"
clauses, but the precepts were the focus
of discussion and were as follows:

(1) Economic growth is an increase
in the production and consump-
tion of goods and services; 

(2) Economic growth occurs when
there is an increase in the prod-
uct of population multiplied by
per capita production and con-
sumption;

(3) Economic growth is often and
generally indicated by increasing
real gross domestic product
(GDP) or real gross national prod-
uct (GNP);

(4) Based upon established principles
of physics and ecology, there is a
limit to economic growth;

(5) A steady state economy is gener-
ally indicated by stabilized (or
mildly fluctuating) real gross
domestic product (GDP) or real
gross national product (GNP); 

(6) A steady state economy, with a
stabilized (or mildly fluctuating)
product of population multiplied
by per capita consumption, is an
alternative to economic growth; 

(7) A steady state economy, with sta-
bilized (or mildly fluctuating)
production and consumption of
goods and services, is an alterna-
tive to economic growth;

(8) The North American economy
grows as an integrated whole
consisting of agricultural, extrac-
tive, manufacturing, and services
sectors that require physical
inputs and produce wastes, and;

(9) There is increasing evidence that
North American economic
growth is having negative effects
on the long-term ecological and
economic welfare of North
America and the world.

Mead et al. (2005) reported that
these precepts were agreed upon by all
participants in the discussion, with the
exceptions of numbers 4 and 9. Several
economists argued that technological
developments obviate limits to economic
growth, and that economic growth con-
tinues to increase the general welfare of
U.S. and global societies. Others coun-
tered that limits to growth were
established by laws of physics and princi-
ples of ecology. Still others argued that
holistic indices of welfare such as the
Genuine Progress Indicator suggest that
economic growth in many parts of the
world is now causing more problems
than it solves and, therefore, has become
detrimental to the general welfare. Mead
et al. (2005:40) concluded that "the
debates were a classic example of a dif-
ference in paradigm, reflecting different
backgrounds and areas of expertise
rather than vested interests and

motives….What seemed more striking,
and most encouraging, was the amount
of agreement on most key points."

Angermeier (2005:37) believed the
theoretical and technical basis for the
conflict between economic growth and
fish conservation is well-established, and
called upon fish biologists to be "cata-
lysts for ecological and economic
sustainability." Angermeier provided
insightful background on why and how
we should meet the challenge. For exam-
ple, he pointed to the burgeoning
literature on the economic value of intact
natural capital and ecosystem services,
noting the potential for such knowledge
to enlighten macroeconomic policy.
Angermeier (2005:37) underscored the
need for an "ecologically literate society"
and the obligation of the AFS to help
establish it. Angermeier's was no polyan-
nish prescription. Indeed, he saw the
task at hand as bordering on the quixotic
(Angermeier 2005:37), but called on us
to "whet our educational lances—the
windmills of economic growth await!"

We hope the Economic Growth
Forum has whetted the educational
lances and will continue to do so as the
AFS engages the issue of economic
growth. We realize that the political
economy of growth is deeply entrenched
in our governments and culture.
However, we should not feel like mere
men from La Mancha. The machinery of
economic growth may appear as a tow-
ering windmill, yet the parts are readily
identifiable and subject to retooling. We
might envision it thusly: the turbine is
comprised of commercial interests that
convert natural resources into manufac-
tured and financial capital, the blades are
a collection of fiscal and monetary poli-
cies tooled to keep the turbine running
faster, and the "wind" is the public's
propensity to consume. This mill can be
made to run more sustainably by the
modification of any or all of these com-
ponents, but it is primarily public policy
and the propensity to consume that pro-
fessional natural resources societies such
as the AFS should expect to affect. 

To put things less metaphorically, the
economic policy arena is dominated by
corporate interests, which in turn exert
considerable pressure on politicians and
other policy makers. (It is largely corpo-
rate pressure on elected officials that
motivates citizens to call for campaign
finance reform.) Other major players in
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the economic policy arena are profes-
sional economists appointed by
politicians and oftentimes funded by cor-
porations; these tend not to be the
"special class of neoclassical economists"
who are more likely to populate the AFS,
TWS, and other professional natural
resources societies. Together, these three
forces (the corporate community, politi-
cians, and a subset of the economics
profession) advocate economic growth,
develop pro-growth policies, and lead
the public to believe that there is no con-
flict between economic growth and
environmental protection.

The pro-growth hegemony in local,
state, provincial, and federal govern-
ments inhibits thoughtful debate about
alternative economic policies and curtails
options for biological conservation.
Economic growth is the unmentionable
elephant in the conservation policy
arena.  Government employees, includ-
ing many AFS members, may feel
uncomfortable challenging the goal of
economic growth while wearing their
employers' hats.  In fact, it may be pro-
fessionally risky for government
employees to point out the perils of eco-
nomic growth while on duty.  In this
context, the AFS is a crucial forum for
open, deliberate debate on economic
growth.  Fisheries professionals can leave
their government hats at the door,

engage in frank dialogue, and propose
new policy directions without threats of
censorship or retaliation.  They can also
develop strategies for accessing the eco-
nomic policy arena and informing policy
makers.

The dominant players in the economic
policy arena will probably not welcome
professional natural resources societies
crashing the pro-growth party. However,
societies such as the AFS will never know
until they try. By taking a position that
explicates the fundamental conflict
between economic growth and fish con-
servation, the AFS has the opportunity to
join and help lead a growing cadre of
professional societies, conservation orga-
nizations, and sustainability think-tanks
that are gradually mounting a concerted
and synergistic effort to weigh in at the
economic growth policy table. 

At the very least, professional posi-
tions on economic growth,
supplemented by conservation organiza-
tion campaigns that build upon those
positions, will begin to permeate public
sensibilities. If we believe that people are
truly concerned about posterity, we must
believe that a public well-informed about
the threat of economic growth to fish
conservation and other aspects of envi-
ronmental and economic security will
temper its propensity to consume.
Furthermore, if we believe in democracy,

we must believe that such a public will
demand macroeconomic policy reform.

A final word is in order about the ten-
dency of professional economists to
eschew macroeconomic manipulation.
The ideology of laissez faire has its mer-
its, but the reality is that we already
have, in the United States, Canada,
Mexico, and much of the world, govern-
ments with a plethora of policy tools
employed in the service of economic
growth. Budgets, interest rates, tax
codes, fractional reserve requirements,
and free trade agreements are all tooled
toward maximizing economic growth.
Laissez faire is no more in currency than
Manifest Destiny. It is up to conservation-
ists to speak truth to power on the
conflict between economic growth and
environmental health, and to lead the
reformation of economic policies into the
service of a sustainable, steady state
economy. For AFS, a good place to start
would be a well-debated, clear, and
strong position on economic growth.
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