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The effects of poverty are clear.
National Geographic recently reported
that the populations of western
African apes and gorillas declined by
more than half between 1983 and
2000. Illegal hunting is responsible.
The result is the “empty forest syn-
drome” – a seemingly healthy land-
scape devoid of wildlife.

“These wild things”, Aldo Leopold
reminds us in A Sand County
Almanac, “had little human value
until mechanization assured us of a
good breakfast”. Will we destroy our
environment on the path to prosper-
ity? Are we, as critics assert, like the
man falling from a ten-story building
and concluding as he passes the sec-
ond story, “so far so good”? There are
reasons to think not. Technological
improvements and productivity gains
allow us to use fewer material inputs
– and to emit ever fewer pollutants –
per unit of economic output. This
reduces both our economic and eco-
logical footprint. 

What would the world have been
like if we had frozen technology? The
Green Revolution of the 1960s (ie
the use of selectively bred crops and
wide application of inorganic fertiliz-
ers and synthetic pesticides) saved
perhaps a billion people from starv-
ing. By dramatically increasing crop
yields, it also saved millions of acres of
wildlands from being cleared. If wheat
farmers in India allowed yields to fall
back to their level in 1960, to sustain
the present harvest they would need
to clear an additional area larger than
the size of Iowa, Illinois, Indiana, and
Ohio combined.

The notion that the environment
would benefit from six billion people
“going back to nature” is a dangerous
parable. In The Myth of the Market,
Jeremy Seabrook writes, “If it had
been the purpose of human activ-
ity...to bring the planet to the edge of
ruin, no more efficient mechanism
could have been invented than the
market economy”. Seabrook’s com-
ments are remarkably silly given the
severe environmental devastation
found throughout the former socialist
economies of the Soviet Union and
the Eastern Bloc. Environmental

The real enemy is poverty,
not affluence
Brian Czech’s guest editorial in
Frontiers (2004; 5: 227) describes the
links between ecology and econom-
ics. This is an important effort. My
colleagues and I have long argued
that economics is best understood as
a branch of evolutionary biology.
Like biological systems, economic
life evolves as people and organiza-
tions learn, respond, and innovate.
Markets, like DNA-driven organ-
isms, are highly efficient informa-
tion-processing systems. 

Czech ends with a plea that ESA
members support the position of the
US Society for Ecological Economics,
identifying a “fundamental conflict
between economic growth and ecosys-
tem health”. This would be a mistake.
Economic progress is a prerequisite for
improving environmental quality.
The real enemy of the environment is
poverty, not affluence. 

Consider this one example: the US
EPA reports that between 1976 and
1997 ozone levels – the major contrib-
utor to urban smog – decreased 30.9%.
Sulfur dioxide –the primary compo-
nent of acid rain – decreased 66.7%;
nitrogen oxides decreased 37.9%; car-
bon monoxide decreased 66.4%; and
lead decreased a dramatic 97.3%.
During that same period, the US Gross
Domestic Product (GDP) increased
58%, energy consumption 45%, and
vehicle miles traveled 143%.

This success flows from federal reg-
ulations (eg the Clean Air Act),
technology, and affluence. The
Department of Interior concluded in
1999 that “Cleaner air is a direct
consequence of better technologies
and the enormous and sustained
investments that only a rich nation
could afford”.

If economic growth is the enemy of
the environment, then countries
with large GDPs should have the
worst environmental quality. Yet this
is clearly not the case. Only when
people can provide the basics for
their families (eg shelter, food, and
security) will they turn their atten-
tion to environmental quality.

improvement did not begin until
1990 – after these nations began to
create market economies.

Professor Martin Lewis of Duke
University explains: “The notion that
economic growth and technological
progress are bad should be...challenged
as a threat to nature itself....‘Primal’
economies have rarely been as harmo-
nized with nature...many have...been
highly destructive.”

We face real and worrisome envi-
ronmental problems. But they are
being solved in every nation that
adopts institutions that hold people
accountable for the consequences of
their actions. This is both an expla-
nation for environmental progress
and a cause for optimism.
Pete Geddes 
Program Director
Foundation for Research on Economics
and the Environment and Gallatin Writers
Bozeman, MT

Author’s reply
Pete Geddes argues that we need
affluence to afford environmental
protection. In a simplistic sense, he
is right, and I did not argue to the
contrary in my editorial. In fact, I did
not address affluence at all. 

We may give Geddes the benefit of
the doubt by not suggesting that he
put words in my mouth. If we grant
him this benefit, however, it is clear
that he has conflated affluence with
economic growth. My editorial was
about economic growth; Geddes
assumes this is the same as affluence.
The two are related but the distinc-
tion is an important one.

Affluence is typically measured in
terms of wealth per capita, where
wealth is expressed in terms of finan-
cial assets. Much of the wealth in
society is inherited, but capital depre-
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ciation requires economic production
to maintain this wealth. If the rate of
economic production is within the
capacity of our ecosystems to foster it,
then the corresponding level of
wealth is sustainable. However, an
increasing population requires in-
creasing production simply to main-
tain affluence (per capita wealth).
Increasing affluence requires even
more production. This is where the
linkage to economic growth comes in.

Economic growth is an increase in
the production and consumption of
goods and services. Economic growth
is indicated by increasing gross
domestic product (GDP), which is a
function of population and per capita
consumption. Economic growth may
occur in a nation where affluence has
increased or declined (and vice
versa). For example, if India’s popula-
tion grows 2% and its GDP grows
1%, its economy has grown while its
affluence has declined. 

It is obvious that a minimum level
of affluence is required for the people
of a society to adopt environmental
programs. Therefore, in some nations
of low affluence, a certain amount of
economic growth may be appropriate
in the short term. Such is not the
case in wealthy nations where con-
spicuous consumption is rampant. A
more sustainable approach from a
global perspective is financial assis-
tance from wealthy nations such as
the US to poor nations. With this
approach, the global economy does
not grow but affluence is increased in
poor nations such that they can
afford environmental protection. I
urge the Ecological Society of Ameri-
ca to address the problem of Ameri-
can economic growth.

Most importantly we must realize
that economic growth entails the
conversion of natural capital (such as
soil, water, minerals, fisheries, and
fossil fuels) into manufactured capital
and consumer goods. Perhaps the
biggest fallacy in conventional (or
“neoclassical”) economics is that we
can continually increase the ratio of
services such as banking, health care,
and entertainment to goods such as
food, machines, and housing. In this

magical process we “dematerialize”
the economy, paving the way for per-
petual economic growth. As ecolo-
gists, our training in trophic theory
provides us with the conceptual
toolkit required to refute this danger-
ous fallacy. 

Frankly, however, a healthy dose of
common sense would suffice. Over
200 years ago, Adam Smith (without
the benefit of trophic theory)
described how the origins of money
were in agricultural and extractive
surplus. Taking a page from Francois
Quesnay and the Tableau Economique,
Smith described how it was agricul-
tural and extractive surplus that freed
the hands for the division of labor and
made money a meaningful concept.
More services require more agricul-
tural and extractive surplus; one may
not have perpetual growth in services
without perpetual growth in agricul-
ture and extraction.

To claim there is no limit to eco-
nomic growth on a finite land mass is
precisely the same, mathematically, as
claiming that one may have a steady
state economy on a perpetually
shrinking land mass. Both sides of the
equation are equally ludicrous.

The key point is that an economy
may not grow without impacting the
environment, ecological integrity,
and ecosystem health. Theoretically,
affluence (per capita wealth) may
grow for awhile without impacting
the environment, but only if the
“capita” (population) in “per capita”
declines.

Geddes’s argument is steeped in
supply-side economics, which is
summarized with the rhetoric, “A
rising tide lifts all boats”. In this case
one of the boats is environmental
protection; economic growth is sup-
posed to give us a boatload of envi-
ronmental protection. The problem
is that supply-siders fail to acknowl-
edge a limit to the amount of water
in the sea and a limit to the size of
the fleet. 
Brian Czech
President, Center for the Advancement
of the Steady State Economy, and
Adjunct Professor,
Virginia Polytechnic Institute

Beyond impact factor
Citation rates are widely used as
benchmarks for the impact of research,
and the biological sciences are note-
worthy for their low citation rates
compared with other disciplines.
Other commentators have noted this
pattern, discussing the underlying
causes and why we should not be con-
cerned. While we may be satisfied that
our research is relevant, we are missing
the point. Impact factors only measure
how successfully we communicate
amongst ourselves. How do we ensure
our research informs the wider com-
munity and remains relevant to society
generally?

The solution is the media and,
rather than stifling our work, we can
use this exposure to give our work a
higher profile. In these days of 24-hour
news broadcasts and online news agen-
cies, the media has attained unprece-
dented prominence. Zoos, medical
research facilities, and space agencies
have responded by engaging proac-
tively with the media, thereby greatly
boosting their access to the wider com-
munity. The biological sciences have
not, and relative to other disciplines
we are lagging far behind. If we do not
collectively acknowledge and address
this shortcoming soon, we run the risk
of irrelevance, despite the indisputable
urgency of our work.

We could do well to learn from our
medical colleagues. Any week of the
year, there are several news stories
about major breakthroughs in medi-
cine. Whether an experimental med-
ication showing promise, a success
story of a critically ill patient saved by
a new surgical procedure, or an analysis
of trends that reveal a link between
certain lifestyles and a particular dis-
ease, we are familiar with the format
and reassured that medical research is
progressing. Indeed, many television
networks have specialised journalists
assigned to medical stories and dedi-
cated weekly time-slots.

How often do people see the news
stories about breakthroughs in biodi-
versity research, advances in ecology,
or insights into evolutionary biology?
One could forgive the public for think-
ing space travel and medicine were far
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more important subjects than improv-
ing our understanding of the natural
world.

And we have only ourselves to
blame. When we apply for grants or
promotion, we often explain that we
make our findings available and rele-
vant to the wider community. While
many of us may convince ourselves
that we do this, collectively, we do not.
Non-biologist friends of mine enjoy
perusing my journals and are fre-
quently fascinated with some of the
findings reported. “New species of
Kiwi discovered”, “genetically modi-
fied plants used to detect land-mines”,
and “insects may have evolved several
times” are some recent items that have
captured their attention. Many of the
findings reported in this and other
journals are of great interest to the
general public and, in engaging more
with the wider community, we not
only improve our individual research
profile, but improve the collective
impact of biology and boost its role in
society.

How do we bring about this change?
While it is tempting to blame the
media itself, this is unreasonable.
Members of the media report what
they are told and, while we pride our-
selves in our ability to inform one
another, we rarely go to the trouble of
communicating directly with the
media. Thus, the change needs to
come from researchers ourselves.
Rather than considering a project fin-
ished once the journal articles are pub-
lished and the conference presenta-
tions given, we should complement
these contributions with associated
media releases. A one-page summary
including the most relevant figures is
all that is needed. As most universities
and research agencies have dedicated
media officers, they can take it from
there: contacting the press, providing
background material, organizing fol-
low-up interviews, or conducting in-
depth features.

While the Aldo Leopold Fellowship
and several media-related training
internships in Australia as well as the
US are definitely steps in the right
direction, this is something we as an
entire discipline need to grapple with.

Compared with the relatively small
circulations of the journals in which
we publish, the wider media reaches
thousands of times more people. So,
for a small additional effort, the expo-
sure and overall impact of the research
can be magnified greatly. Try it – you
may well be amazed just how much
real impact your research can have.
David M Watson
The Johnstone Centre and School of
Environmental and Information Sciences
Charles Sturt University, Thurgoona,
New South Wales, Australia
(dwatson@csu.edu.au)

Tropical rain forest
disturbance and recovery
Deforestation and other anthro-
pogenic disturbances present continu-
ing threats to tropical biodiversity
(Jepson et al.; Laurance et al.). Success-
ful conservation strategies may include
the restoration of degraded areas of
tropical forest, in which case knowl-
edge of the time that it will take for
them to revert to “primary” forest will
be of considerable interest. While
modelling studies may be able to pre-
dict this timing, the most reliable
method is through long-term monitor-
ing of sample plots.

Brown and Gurevitch (2004)
recently presented a paper examining
the impacts of human disturbance and
subsequent species invasion on tropi-
cal forest diversity. This is an interest-
ing study and unprecedented in the
age of the disturbed plots (c. 150
years). However, the published des-
criptions of the forests they studied are
misleading, and this may have led
them to overlook another interesting
conclusion of their work.

Three main forest types were com-
pared: unlogged, selectively logged 50
years earlier, and cleared for agriculture
150 years earlier. Brown and
Gurevitch repeatedly refer to the forest
cleared 150 years ago as “logged 150
years ago”, but this is misleading, as
forests regenerating from logging dis-
turbances are different from those
regenerating from clearance for agri-
culture (Chazdon 2003). Clearance for

agriculture involves removal of all the
vegetation and often burning, whereas
logging removes some of the larger
trees but leaves a number of smaller
residual trees remaining. Logging is
likely to have less impact upon soil
chemistry, and regeneration can pro-
ceed from seeds of trees remaining;
cleared areas rely on seed rain from
outside for tree regeneration. Brown
and Gurevitch were therefore compar-
ing two different disturbance types,
and it is misleading to label them both
as “logged”. Future studies must be
careful in distinguishing between sec-
ondary forests that have recovered
from completely cleared land and
logged forests that have experienced a
wide range of disturbance intensities.

The regeneration of the two dis-
turbed forest types proceeded differ-
ently over the preceding time period
and both are subject to invasions by
non-native tree species. Brown and
Gurevitch found that cleared forests
take around 150 years to recover tree
species richness and diversity equiva-
lent to that of a forest logged 50 years
previously. I have found that it takes
55 years for a secondary forest cleared
for agriculture to achieve approxi-
mately 80% of the biomass of primary
forest, but there are still marked differ-
ences in species richness and floristics
(Brearley 2004); it has been estimated
that full recovery may take up to 500
years (Kartawinata 1994). One inter-
pretation of the study by Brown and
Gurevitch is that forest recovery from
severe disturbances such as clearance
for agriculture may take at least three
times longer than recovery from a less
severe disturbance such as selective
logging to reach a similar state. 

Brown and Gurevitch’s study is valu-
able because it allows us to quantify
this difference, but it must be noted
that differing intensities of disturbance
at different sites may affect the timing
of recovery, especially given the
destructive practices of many current
logging operations.
Francis Q Brearley
14 Topcliffe Way, Cambridge, CB1
8SH, UK
( fqb20@cam.ac.uk)



292

www.frontiersinecology.org © The Ecological Society of America

Write Back

Brown KA and Gurevitch J. 2004. Long-
term impacts of logging on forest diver-
sity in Madagascar. P Natl Acad Sci USA
101: 6405–409.

Brearley FQ et al. 2004. Structure and
floristics of an old secondary rain forest
in Central Kalimantan, Indonesia, and
a comparison with adjacent primary for-
est. Forest Ecol Manag 195: 385–97.

Chazdon RL. 2003. Tropical forest recov-
ery: legacies of human impact and nat-
ural disturbances. Perspect Plant Ecol 6:
51–71.

Jepson P et al. 2001. The end for
Indonesia’s lowland forests? Science
292: 859–61.

Kartawinata K. 1994. The use of secondary
forest species in rehabilitation of
degraded forest lands. J Trop Forest Sci 7:
76–86.

Laurance WF et al. 2004. Deforestation in
Amazonia. Science 304: 1109.


