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The History of The Limits to Growth

Jorgen Stig Norgdrd, John Peet, and Kristin Vala Ragnarsdottir

Introduction

A pioneering report, The Limits to
Growth, published in 1972, marked

a turning point in thinking about

the environment, selling some 30
million copies in 30 languages.’ The
two-year study behind the report
took place at the Massachusetts
Institute of Technology at the

request of the Club of Rome, an
international group of distinguished
business people, state officials, and
scientists founded by Aurelio Peccei,

a former Fiat executive and president
of Olivetti. Their concerns about

the consequences of unrestrained
growth in global population, resource
consumption, and pollution led them
to contact Jay W. Forrester, a professor
in management at MIT, who had
developed a method for analyzing

the behavior of complex systems by
means of simple simulation models.
Forrester accepted the challenge and
assembled a team of young experts,
headed by Dennis Meadows. Meadows
and his team constructed a model,
known as World3, to keep track of the
development of the study’s central
parameters and their interactions.
The Limits to Growth (LtG) was based
on analyses found in the project’s
more detailed report.” Coauthored

by Dennis Meadows, his biophysicist
wife, Donella Meadows, the Norwegian
management expert Jorgen Randers,
and William Behrens I1I, it was
designed to disseminate the group’s
findings to the broader public. The
authors remained involved with the
issues raised by LtG in the following
decades, and Donella Meadows in
particular was highly engaged, as well
as being the most optimistic of the

A 1972 paperback of The Limits to Growth

original authors, until her death in
2001.

The report’s argument that the
biosphere has a limited ability to
absorb human population growth,
production, pollution, and economic
growth in general stirred considerable
debate. Over the ensuing decades,
however, a cohort of critics managed to
derail the debate, apparently because
they simply could not imagine that
two centuries of impressive growth
in Western economic production and
consumption could ever run into any
limits.

The renewed interest in
problems such as global warming
and economic crisis suggests that it is

—Anthony tewis.
The New York Times

Marc Fader/Solutions

time to revive the derailed discussion
about economic growth and the
environment and to reconsider future
development. In re-examining the
analysis and central arguments of

LtG, we have found that its approach
remains useful and that its conclusions
are still surprisingly valid.

Most environmentalists are
familiar with the arguments made in
LtG, but unfortunately the report has
been largely dismissed by critics as a
doomsday prophecy that has not held
up to scrutiny.

Matthew R. Simmons, president
of the world’s largest investment
company specializing in energy,
Simmons and Company International,
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read the book a few years ago, after
hearing about the controversy. To

his surprise he discovered that the
criticisms had little to do with the
content of the book. “After reading
“The Limits to Growth’, ] was amazed,”
he wrote in 2000. “There was not one
sentence or even a single word written
about an oil shortage or limits to any
specific resource, by the year 2000.”
He concluded that LtG broadly gives a
correct picture of world development,
and he became upset that so many

of his colleagues had wasted three
decades criticizing it instead of taking
action.

Various Scenarios of LtG Analyses
What prompted the attack on LtG?
In the book’s conclusion, the authors
assert: “If the present growth trends in
world population, industrialization,
pollution, food production, and
resource depletion continue
unchanged, the limits to growth on
this planet will be reached sometime
within the next one hundred years.
The most probable result will be a
rather sudden and uncontrollable
decline in both population and
industrial capacity.”

Aided and abetted by a drama-
hungry media, this one scenario was
seized upon by critics who sought
to dismiss the book as another in
along line of hysterical doomsday
prophecies. For example, many critics
argued that the book did not give
enough credence to human ingenuity
and adaptability, which could prevent
the collapse forecast in its model.5 In
addition, many economists claimed
that the market mechanism, by
adjusting prices accordingly, would
lead to substitutions for scarce
resources and would prompt inventors
and entrepreneurs to develop various
technological solutions, thereby
preventing a collapse.® These critics
focused on LtG’s most dire warnings,

ignoring some of the authors’ more
optimistic and constructive scenarios,
such as the following: “It is possible
to alter these growth trends and to
establish a condition of ecological and
economic stability that is sustainable
far into the future. The state of global
equilibrium could be designed so that
the basic material needs of each person
on earth are satisfied and each person
has an equal opportunity to realize
his individual human potential.”
The sooner mankind changes its
development path, the book concludes,
the better are the chances of success.

Usually, research on the future
consists of attempts to predict what
will actually happen. Hence, the
scenario methodology used in LtG of
presenting various future options from
which societies could choose appeared
incomprehensible to many readers,
who therefore paid attention only to
the disastrous growth scenario. The
message of the book is to point out
the importance of changing course
before causing irreversible damage to
the environment and its life-support
systems for billions of people. One of
the authors of LtG, the futurist Jorgen
Randers, has recently discussed the
probability of such a collapse due
to “the unfortunate combination
of global decision delays and self-
reinforcing feedback in the climate
system.”

LtG should be given credit
for emphasizing early on the
interconnections and feedback
between various sectors and trends.
Today we see, for example, how our
fast depletion of fossil fuel resources
is directly contributing to climate
change problems.

Derailing the Debate

How was it possible to derail the LtG
debate to the extent that the book and
its message were essentially ignored
(or, arguably, covered up) for decades?

60 | Solutions | March-April 2010 | www.thesolutionsjournal.org

One reason is that a book that
hints at the necessity of curbing
economic growth is very unwelcome
to those who have a large stake in the
status quo. This applies at the financial
level, where LtG challenges many
commercial interests in growth; at the
political level, where governments
fear dwindling tax revenue for public
spending; and among professional
mainstream economists, who
instinctively resist a change in the
paradigm of eternal growth and who
have rarely addressed the question of
how to plan for a steady-state economy
in an orderly way.

A common pattern among LtG’s
critics has been to erroneously charge
that it predicted oil would run out
before the year 2000 and then to write
off the book by pointing out that this
scenario did not actually happen.®

Among the most vigorous critics
of LtG have been radical free-market
economist Julian Simon and futurist
Herman Kahn, who charged that the
LtG models had “been damned as
foolishness or fraud by every serious
economic critic.”*® As proof, they cited
Nobel laureate in economics Gunnar
Myrdal. Myrdal’s critique, however,
turns out to be quite modest and not
directed at the results of LtG but rather
atits methodology. For instance,
Myrdal wrote that the authors’ “use
of mathematical equations and a
huge computer” contributed little, if
anything, to their scientific validity;
the same conclusions could have been
reached by “hard simple thinking”
and an awareness “of the limitations
of what we know.”" The authors of
LtG might have agreed with Myrdal,*?
but it is worth noting that prior to
LtG’s appearance very few people had
engaged in this sort of “hard simple
thinking.” In fact, Myrdal himself
was skeptical of the growth-at-all-
costs, GDP-obsessed approach of
radical free-market economists such
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as Simon, arguing, for example, that
this perspective neglected the value of
supposedly nonproductive activities
like leisure time."

Continued growth is for many
not an issue for debate; it is an
indispensable condition of economic
life. But there are many holes in their
argument. Firstly, we have only just
entered the century in which LtG’s
growth scenario drama is supposed to
unfold. None of the book’s scenarios
suggested that we would encounter
significant difficulty before the period
2010-2030.

Secondly, out of all of the
possibilities described in LtG, the
actual global development trends
observed so far have been in generally
good agreement with the growth
scenario, which assumed no major
changes in the physical, economic, or
social relationships (until the model
later indicates collapse).'*'s

Thirdly, we are already observing
some imminent crises on the horizon,
which in their global character remind
us uncomfortably of LtG’s growth
scenario. At least one type of pollution,
the atmospheric concentration of CO,,
is now recognized as a serious threat
to the earth’s climate.”® Similarly,
experts foresee the supply of oil
peaking within a decade.””"®" The LtG
computer model does not explicitly
deal with CO, pollution or with oil
consumption, but the development
trends for these two parameters closely
resemble trends for total pollution
and total resource depletion in LtG’s
growth scenario. So do many other
environmental problems that we face
today, including the increased levels of
toxic substances in the oceans and in
groundwater, the depletion of ocean
fish stocks, and deforestation.

A different reason why LtG has
been shelved for so long could be that
the temporary peak in international
oil prices that occurred after the OPEC-

induced crises of the 1970s was soon
followed by lower prices, suggesting
that the outcomes outlined by LtG
were easily corrected after a few
years, courtesy of the marketplace. It
was therefore tempting for those so
inclined to conclude that apparently
there were no physical limits to
anything of relevance to economic
growth. Hence the report was judged
to be untrustworthy, although its
modelling approach did not even
consider this sort of short-term
(primarily political) oscillation.

The fact that a relatively small
part of the world has for a couple of
centuries experienced exponential
growth in material production and
consumption is often used to argue
that this trend can continue globally
forever. This view conveniently
ignores that most of humanity’s tenure
on earth has been accompanied by
essentially zero growth.

Development without Growth
Regrettably, the media did not devote
much attention to LtG’s optimistic and
interesting sketches of an achievable
and sustainable global development,

as opposed to continuous and
unsustainable economic growth.*

It is possible to have development
both with and without growth, as
illustrated by how a person’s physical
growth stops during the late teenage
years while nonphysical development
continues. Similarly, a society can
continue to develop after growth
stops. Once a society has “grown

up,” so to speak, “those pursuits that
many people would list as the most
desirable and satisfying activities of
man—education, art, music, religion,
basic scientific research, athletics, and
social interactions—could flourish.”**
A community without growth can be
just as dynamic as our current growth
economy, in that some branches
decline and collapse while others

sprout and grow within the limited
framework that is always present
in any overall economy—just like
a centuries-old rainforest can have
plenty of individual growth and decay
while the whole remains stable.
What have Western societies been
doing in the thirty-five years since
the appearance of LtG and similar
warnings from the same period?***:
When it comes to taking serious
action, little has been done to reach
a sustainable form of development,
with the exception of some modest
technical adjustments. On the
other factors, such as population,
consumption, and production, the
political steps taken have generally
been in the opposite direction from
sustainability, and they have more
than offset any benefits of technical
progress. The result is that global
environmental pressure, as for
example indicated by humanity’s
ecological footprint,** is today much
worse. And there are few signs of
significant action toward changing
this trend.

Better Global Distribution
Even though Worlds, the system-
dynamics computer model behind the
LtG assessment, handles the world as a
whole, poor as well as rich, the authors
explicitly stressed that the distribution
of wealth and consumption plays
a crucial role in real development.
Until now, growth has not, as often
promised, been used to reduce
inequalities but rather to sustain a
substantial gap between rich and poor,
without having to deal with too much
social unrest. By arguing that the
economic cake cannot grow infinitely,
LtG added moral legitimacy to those
demanding more equality, both within
nations and globally.

Globally, demand for more
equality will imply that the slowdown
or reduction in material consumption,
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which LtG recommends, has to start
in the affluent countries. Halving
the global environmental pressure
would, for instance, require that
affluent countries reduce their level
of resource exploitation to only
about one-tenth of the present level.”
Arguments that Western countries
need to have growth for the sake of the
poor countries are revealed as empty
rhetoric. It is the other way around.
The affluent countries must hold back
in order to ensure environmental
space for those that need growth.”®
One of the largest political fears
concerning a steady-state society
is unemployment combined with
stagnating consumption. The obvious
solution to ensuring jobs for all those
capable of working would be to reduce
work time by, for example, 20 percent
instead of firing one-fifth of the work
force. In 1935 the philosopher Bertrand
Russell described the practice of
firing employees to solve the problem
of excess workers in the following
manner: “In this way it is ensured
that the unavoidable leisure shall
cause misery all around instead of
being a universal source of happiness.
Can anything more insane be
imagined?”*’ In spite of this, increasing
unemployment by firing some people
remains the established solution,
together with efforts to increase
consumption and production, which
add to global environmental pressure.

The Limits to Growth as

Part of a Solution

It would be unjust to describe all
economists as unconditional supporters
of eternal economic expansion.
Throughout history economists have
commonly considered growth as a
temporary phase in the development
of society.”®* But in the wake of
World War II, growth—as defined by
the new concept of Gross Domestic
Product—became the unquestioned

goal of politicians. Apart from a

few ecologically oriented economic
thinkers,***' the majority of postwar
economists viewed themselves as the
prime and indispensable technicians
of GDP maximization.

The recent renewed interest
in the environment and economic
development gives hope for a solution.
Although it has not yet led to new
action, this shift in thinking has
triggered a few analyses that recognize
possible limits to growth and hence
point toward solutions along the
lines suggested in LtG. The following
examples illustrate this hope.

A recent UK government
committee indicates an emerging
political willingness to at least
challenge the growth paradigm as
reflected in the title of the committee’s
report: Prosperity without Growth? The
report “questions whether ever-rising
incomes for the already-rich are an
appropriate goal for policy in a world
constrained by ecological limits.”**

Joseph Stiglitz, a Nobel Prize
winner in economics who had at first
rejected LtG’s ideas about resource
shortages, now recognizes that present
trends in the world economy are
unsustainable.? Stiglitz, along with
another Nobel laureate in economics,
Amartya Sen, headed a commission
convened by French president Nicolas
Sarkozy to investigate alternative
measures of social progress to GDP.
One of their key messages is that “the
time is ripe for our measurement
system to shift emphasis from
measuring economic production to
measuring people’s well-being.”** In
their critique of societies’ overreliance
on GDP, Stiglitz and Sen are implicitly
agreeing with LtG’s analysis.

Finally, as a sign of renewed
recognition of the limits to growth,

28 scientists have identified nine
planetary boundaries within which
human activities can operate safely.

62 | Solutions | March-April 2010 | www.thesolutionsjournal.org

The scientists estimate that humanity
has already transgressed three of these
boundaries, namely those for climate
change, biodiversity loss, and changes
to the global nitrogen cycle.®

A sustainable future is not a
matter of technology alone, partly
because of the rebound effect.’* It must
build on new ways to live and organize
societies, for instance recognizing
that today “corporations have even
less incentive than individuals to
keep the Commons in order; in
fact they have a (legal) clear line of
responsibility to their shareholders
alone and have continuously resisted
government and international efforts
to regulate the Commons.” This
is referring to G. Hardin’s classical
paper on the problems of sharing the
limited capacity of the Commons.*
Elinor Ostrom won the 2009 Nobel
Prize in Economics for her analysis of
economic governance, and especially
of the commons, that understands
this conundrum. She shared the
prize with Oliver A. Williamson,
who was lauded for his analysis of
economic governance, especially
in regard to the boundaries of the
modern corporation.’ Both study how
individuals can work together and
share scarce resources, an ethos shared
by the authors of LtG.*

The notion of a globalized
world and calls for the continued
deregulation of markets must be
replaced by the firm democratic
regulation of each economy, based
on the best available scientific,
technological, social, and moral and
ethical information. The need for
this has been reinforced by the recent
financial crisis. In many researchers’
opinions, a change of this nature will
be better for both environmental and
human well-being.

Governments wanting to undertake
serious preparations for a transition
toward a sustainable steady-state



economy can, fortunately, draw on the
many economists already experienced
in the field. And it would be a pity in
the process to discard the wisdom in the
1972 LtG and its later versions.** Clearly,
the book has withstood the test of time
and, indeed, has only become more
relevant. @

ACKNOWLEDGMENTS

We are grateful for the comments and
constructive suggestions of Solutions
editors Frank Zelko and Christina
Asquith.

REFERENCES

1 Meadows, DH, Meadows, DL, Randers, ] & Behrens
111, WW. The Limits to Growth (Universe Books, New
York, 1972).

2 Meadows, DL et al. Dynamics of Growth in a Finite
World (Wright-Allen Press Inc., Cambridge, USA,
1974).

3 Simmons, MR. Revisiting The Limits to Growth: Could
the Club of Rome have been correct, after all? Part
one. Energy Bulletin [online] (2000) (http://www.
energybulletin.net/r512.html).

4 Meadows, DH et al. Limits to Growth, 23.

5 Jahoda, M. in Thinking about the Future: A Critique
of “The Limits to Growth” (eds Cole, HSD, Freeman,

C, Jahoda, M & Pavitt, KLR), Postscript on social
change, 209-216 (Chatto & Windus for Sussex
University Press, Sussex, UK, 1973).

6 Simon, JL. The Ultimate Resource (Princeton
University Press, Princeton, 1981).
Meadows, DH et al. Limits to Growth, 24.

8 Randers, J. Global collapse-Fact or fiction? Futures,
40, 853-864 (2008).

9 Lomborg, B. The Sceptical Environmentalist: Measuring

the Real State of the World, 121 (Cambridge University

Press, UK, 2001).

Simon, JL & Kahn, H. The Resourceful Earth: A Response

to Global 2000, 38 (Basil Blackwell, New York, 1984).

Simon, JL. & Kahn, H. Resourceful Earth, 34-35;

Myrdal, G. Against the Stream: Critical Essays on

I

o

X

-

Economics, 204—205 (Pantheon Books, New York,
1973).

12 Meadows, DH, Randers, | & Meadows, DL. Limits to
Growth: The 30-Year Update, xviii (Chelsea Green,
White River Junction, VT, USA, 2004).

13 Myrdal G. Against the Stream, 189-190.

14 Turner, GM. A comparison of The Limits to Growth
with 30 years of reality. Global Environmental Change
(in press).

15 Hall, CAS & Day, JW. Revisiting the limits to growth
after peak oil. American Scientist 97, 230~237 (2009).

16 IPCC. Climate Change 2007: Synthesis Report,
Summary for Policymakers [online] (2007) (http:/
www.ipcc.ch).

17 Hirsch, R. Interview with Bob Hirsch: The
stonewalling of peak oil [online] (2009) (http:/www.
aspousa.org/index.php/2009/09/interview-with-bob-
hirsch-the-stonewalling-of-peak-oil).

18 Andrews, S. A few short clips from “The most recent
economic downturn is a peak oil recession” [online]
(2009) (http://aspousa.org//index.php/2009/11/a-
few-short-clips-from-the-most-recent-economic-
downturn-is-a-peak-oil-recession).

19 World oil production forecast: Update May 2009
[online] (2009) (http://www.theoildrum.com/
node/5395).

20 Myrdal, G. Against the Stream, 189-192.

(=]

2

-

Meadows, DH et al. Limits to Growth, 175.
Schumacher, EE. Small Is Beautiful: A Study of
Economics as if People Mattered (Blond & Briggs,

2

~

London, 1973).

Goldsmith, E, Allen, R, Allaby, M, Davoll, ] &
Lawrence, S. A blueprint for Survival. Ecologist 2, 1
(1972).

Hails, C et al. (eds.) Living Planet Report 2008 [online],

2

w

2

i

15 (2008) (http://www.panda.org).

25 Schmidt-Bleek, F. Factor 10 Manifesto [online] (2000)

w

(http://www.factor1o-institute.org).

k=

26 Pontin, ] & Roderick, I. Converging World: Connecting

Communities in Global Change. Schumacher Briefing

No. 13 (Green Books, UK 2008).

27 Russel, B. In Praise of Idleness and Other Essays, 15-17
(Allen and Unwin, London, 1935).

28 Mill, JS. Principles of Political Economy Revised edn,
Vol. 2 (Colonial Press, New York, 1900).

29 Keynes, JM. Essays in Persuasion(MacMilland and
Co., London, 1931).

R R A R R R R I T R I A AP

R I I S S A

30 Daly, H (ed). Towards a Steady State Economy (WH
Freeman, San Francisco, 1973).

=

31 Costanza, R (ed). Ecological Economics: The Science and
Management of Sustainability (Columbia University
Press, New York, 1991).

Jackson, T. Prosperity without Growth? The Transition

to a Sustainable Economy [online] 6 (2009) (http://

~

3

www.sd-commission.org.uk/publications/
downloads/prosperity_without_growth_report.pdf);
Jackson, T. Prosperity without Growth: Economics for a
Finite Planet (Earthscan, London, 2009).
33 Lahart, ], Barta, P & Batson, A. New limits to growth
revive Malthusian fears. Wall Street Journal [online)
(March 24, 2008) (http://online.wsj.com/public/
article_print/SB120613138379155707.html).
Stiglitz, JE, Sen, A & Fitoussi, J-P. Report by the
Commission on the Measurement of Economic

3

r

Performance and Social Progress [online], 12 (2009)

(http//www.stiglitz-sen-fitoussi.fr/en/index.htm).
35 Rockstrom, J et al. A safe operating space for
humanity. Nature, 461, 472, 24. September 2009);
Rockstrom, ] et al. Planetary boundaries: Exploring
the safe operating space for humanity. Ecology
and Society [online] 14, 32 (2009) (http://www.
ecologyandsociety.org/voli4/iss2/art32).
Norgard, |S in Energy Efficiency and Sustainable
Consumption: The Rebound Effect (eds Herring, H &
Sorell, S) Ch. 10, Avoiding rebound through a steady
state economy, 204223 (Palgrave Macmillan, UK,
2009).

(=)

3

3

~

Lloyd, B. The Commons revisited: The tragedy

continues. Energy Policy 35, 5806-5818 (2007).

38 Hardin, G. Tragedy of the commons. Science 162,
1243-1248 (1968).

39 The Sveriges Riksbank Prize in Economic Science
in memory of Alfred Nobel [online] (2009)
(http://mobelprize.org/nobel prizes/economics/
laureates/2009).

40 In praise of ... Elinor Ostrom. Guardian [online]

(October 13, 2009) (http://www.guardian.co.uk/

business/2009/0ct/13/nobel-prize-economics-elinor-

ostrom).

Meadows, DH, Meadows, DL & Randers, |. Beyond

the Limits. (Earthscan, London, 1992); Meadows,

DH et al. Limits to Growth: The 30-Year Update.

(Chelsea Green, White River Junction, Vermont,

USA, 2004).

o

4

www.thesolutionsjournal.org | March-April 2010 | Solutions | 63



