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FOREWORD 

W e all can learn some lessons from this book, especially we 
economists. We can learn about the background against 
which economic processes are developing and about the 

space in which they take place, our planet. Earth. That background, that 
space, is large in comparison to the problems economists usually deal 
with, but it is finite, and everything economic has to be done on, in, or 
around it. 

T,""o things are unlimited: the number of generations ,ve should 
feel responsible for and our inventiveness. The first provides us with a 
challenge: to feed and provide for not only the present but all future 
generations from the earth's finite flow of natural resources. The sec
ond, our inventiveness, may create ideas and poliCies that will con
tribute to meeting that challenge. 

Our responsibility to all generations extends especially to those 
now living on poor continents or in the poorest quarters of cities on all 
continents. In the present and the future it extends to more than ensur-
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ing food and material provisions; it also extends to keeping the envi
ronment clean. 

The time is past when incomes are becoming unequal globally. But 
at the present rate it ,vould still take far too long for them to become 
equal: five centuries. Whether the highest present incomes can be 
maintained is very doubtful. Market economies are obviously in need 
of some intervention in order to provide public goods, to avoid too 
much inequality, and to approach sustainability. 

It is the great merit of Beyond the Limits that it shows us where and 
when we may reach the frontiers of the possible and thus clarifies the 
conditions under which sustainable development, a clean environment, 
and equi table incomes c::an be organized. It sho\vs that there are excit
ing possibilities, and that they are limited, more so than some 
economists think. It reveals that the possible average sustainable in
come level is lower today than twenty years ago~ That is the conse
quence of our failure to understand the limits to the use of natural 
resources. And the book also shows us where human creativity has im
proved our prospects, as in energy efficiency, resource recycling, and 
increases in the average length of human life. 

As economists ,ve must be grateful to these authors for sholving us 
where the present path of human development threatens to exceed the 
limits, and for illustrating the contributions economics and other disci
plines must make to meet the great human challenge of avoiding war, 
famine, disease, and pollution, and of building a sustainable future. 

Jan Tinbergen 

Nobel Laureate, Economics 
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PREFACE 

T \venty years ago \ve wrote a book called The Limits to Growth. l It 
described the prospects for growth in the human population 
and the global economy during the coming century. In it we 

raised questions such as: What will happen if gro\vth in the \vorldts 
population continues unchecked? What will be the environmental con
sequences if economic growth continues at its current pace? What can 
be done to ensure a human economy that provides sufficiently for all 
and that also fits within the physical limits of the Earth? 

We had been commissioned to examine these questions by The 
Club of Rome, an international group of distinguished businessn1en, 
statesmen, and scientists. They asked us to undertake a two-year study 
at the Massachusetts Institute of Technology to investigate the Iong
term causes and consequences of growth in population, industrial capi
tal, food production, resource consumption, and pollution. To keep 
track of these interacting entities and to project their possible paths 
into the future we created a computer model called World3.2 

The results of our study were described for the general public3 in 
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Preface 

The Limits to Gmwth. That book created a furor. The combination of 

the co mputer, MIT, and The Club of Rome pronouncing upon human

ity's future had an irresistible dramatic appeal. Newspaper headlines 

announced: 

A COMPUTER LOOKS AHEAD AND SHUDDERS 
STUDY SEES DISASTER BY YEAR 2100 

SCIENTISTS WARN OF GLOBAL CATASTROPHE.4 

Our book was debated by parliaments and scientific societies. One 

major oil company sponsored a series of advertisements criticizing it; 

another se t up an a nnual prize for the best studies expanding upon it. 
The Limits to Growth inspired so me high praise, many thoughtful re

views, and a flurry of attacks from the left, the right, and the middle of 
mainstream economics. 

The book was interpreted by many as a prediction of doom, but it 
was not a prediction at all. It was not about a preordained future. It was 

about a choice. It contained a warning, to be sure, but also a message 
o f pro mise. Here are the three summary conclusions we wrote in 1972. 

The second of them is the promise, a very optimistic one, but our anal

ys is justified it then and still justifies it now. Perhaps we should have 

listed it first. 

I. If th e presell[ growth trends in world population, industrializa
ti on, pollution, fo od production, and resource depletio n con
tinue un changed, th e limits to growth on this planet wi ll be 
reached sometime within the next 100 years. The most probable 
result wi ll be a sudden and uncontrollable decline in both popu
lation and industrial capacity. 

2. It is possible to alter these growth trends and to establish a con
dition of ecological and economic stability that is sustainable far 
into the future . Th e state of global equilibrium could be de
signed so that the basic material needs of each person on earth 
are satisfied and each person has an equal opportunity to real
ize his or her individual human potentiaL 

3. If the world's people decide to strive for this second outcome 
rather than the first, the sooner they begin working to attain it, 
the greater will be their chances of success .; 

X1.Zl 



Beyond the Limits 

To us those conclusions spelled out not doom but challenge-how 
to bring about a society that is materially sufficient, socially equitable, 
and ecologically sustainable, and one that is more satisfying in human 
terms than the growth-obsessed society of today. 

In one way and another, we've been working on that chall enge ever 
since . Millions of other people have been working on it too. They've 
been exploring energy efficiency and new materials, nonviolent confl ict 
resolution and grassroots community development, pollution preven
tion in factories and recycling in towns, ecological agriculture and in
ternational protocols to protect the ozone layer. Much has happened in 
twenty years to bring about technologies, concepts, and inst itutions 
that can create a sus tainable future. And much has happened to perpet· 
uate the desperate poverty, the waste of resources, the accumulat ion of 
toxins, and the destruction of nature that are tearing down the support 
capacity of the earth. 

When we began working on the present book, we simply intended 
to document those countervailing trends in order to update The Limits 

to Growth for its reissue on its twentieth anniversary. We soon discO\'· 
ered that we had to do more than that. As we compiled the numbers, 
reran the computer model, and reflected on what we had learned ove r 
two decades, we realized that the passage of time and the continuation 
of many growth trellds had brought the human society to a new posi
tion relative to its limits. 

In 1971 we concluded that the physical limits to human use of ma
terials and energy were somewhere decades ahead, In 199 1, when we 
looked again at the data, the computer model, and our own experience 
of the world, we realized that in spite of the world's improved technolo· 
gies, the greater awareness, the stronger environment policies, man)' reo 
source and pollution flows had grown beyond their sustainable limits. 

That conclusion came as a surprise to us, and yet not really a sur
prise. In a way we had known it all along. We had seen for ourselves 
the leveled forests, the gullies in the croplands, th e rivers brown with 
silt. We knew the chemistry of the ozone layer and th e greenhouse ef
fect. The media had chronicled the statistics of global fisheries, ground
water drawdowns, and the extinction of species. We discovered, as we 
began to talk to colleagues about the world being "beyond the limits," 
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Preface 

that they did not question that conclusion. We found many places in 
the literature of the past twenty years where authors had suggested that 
resource and pollution flows had grown too far, some of which ,,,,e have 
quoted in this book. 

But until we started updating The Limits to Growth we had not let 
our minds fully absorb the message. The human world is beyond its 
limits. The present way of doing things is unsustainable. The future, to 
be viable at all, must be one of drawing back, easing down, healing. 
Poverty cannot be ended by indefinite material growth; it will have to 
be addressed ,vhile the material human economy contracts. Like every
one else, we didn't really want to come to these conclusions. 

But the more \ve compiled the numbers, the more they gave us that 
message, loud and clear. With some trepidation we turned to World3, 
the computer model that had helped us twenty years before to inte
grate the global data and to work through their long-term implications. 
We ,,,ere afraid that we would no longer be able to find in the model 
any possibility of a believable, sufficient, sustainable future for all the 
world's people. 

But, as it turned out, we could. World3 sho\ved us that in twenty 
years some options for sustainability have narrowed, but others have 
opened up. Given some of the technologies and institutions invented 
over those t\venty years, there are real possibilities for reducing the 
streams of resources consumed and pollutants generated by the human 
economy while increasing the quality of human life. It is even possible, 
we concluded, to eliminate poverty while accommodating the popula
tion growth already implicit in present population age structures-but 
not if population growth goes on indefinitely, not if it goes on for long, 
and not without rapid improvements in the efficiency of material and 
energy use and in the equity of material and energy distribution. 

As far as we can tell from the global data, from the World3 model, 
and from all we have learned in the past twenty years, the three conclu
sions we drew in The Limits to Growth are still valid, but they need to be 
strengthened. Now we would write them this way: 

1. Human use of many essential resources and generation of many 
kinds of pollutants have already surpassed rates that are physically 
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Beyond the Limits 

sustainable. Without significant reductions in material and energy 
flows, there will be in the coming decades an uncontrolled decline 
in per capita food output, energy use, and industrial production. 

2. This decline is not inevitable. To avoid it two changes are neces
sary. The first is a comprehensive revision of policies and practices 
that perpetuate growth in material consumption and in population. 
The second is a rapid, drastic increase in the efficiency with which 
materials and energy are used. 

3. A sustainable society is still technically and economically possible. It 
could be much more desirable than a society that tries to solve its 
problems by constant expansion. The transition to a sustainable so
ciety requires a careful balance bet\veen long-term and short-tenn 
goals and an emphasis on sufficiency, equity, and quality of life 
rather than on quantity of output. It requires more than productiv
ity and more than technology; it also requires maturity, compas
sion, and \visdom. 

These conclusions constitute a conditional warning, not a dire pre
diction. They offer a living choice, not a death sentence. The choice 
isn't necessarily a gloomy one. It does not mean that the poor must be 
frozen in their poverty or that the rich must become poor. It could ac
tually mean achieving at last the goals that hun1anity has been pursuing 
in continuous attempts to maintain physical growth. 

We hope the world will make a choice for sustainability. That is 
why we are \vriting this book. But we do not minimize the gravity or the 
difficulty of that choice. We think a transition to a sustainable world is 
technically and economically possible, maybe even easy, but we also 
kno\v it is psychologically and politically daunting. So much hope, so 
many personal identities, so much of modern industrial culture has 
been built upon the premise of perpetual material growth. 

A perceptive teacher, watching his students reac.t to the idea that 
there are limits, once wrote: 

When most of us are presented with the ultimata of potential dis
aster, when we hear that we "must" choose some form of planned 
stability, when we face the "necessity" of a designed sustainable 
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state, we are being bereaved, whether or not we fully realize it. 
\"'hen cast upon our own resources in this way we feel, we intuit, a 
kind of cosmic loneliness that we could not have foreseen. We be
come orphans. We no longer sec ourselves as children of a cosmic 
order or the beneficiaries of the historical process. Limits to 
growth denies all that. It tell us, perhaps for the first time in our 
experience, that the only plan must be our own. With one stroke it 
strips us of the assurance offered by past forms of Providence and 
progress and \vith another it thrusts into our reluctant hands the 
responsibility for the future. 6 

We ,vent through that entire emotional sequence-grief, loneliness, 
reluctant responsibility-when \ve worked on The Club of Rome project 
twenty years ago. Many other people, through many other kinds of for
mative events, have gone through a similar sequence. It can be sur
vived. It can even open up new horizons and suggest exciting futures. 
Those futures will never come to be, however, until the \vorId as a 
whole turns to face theln. The ideas of limits, sustainability, sufficiency, 
equity, and efficiency are not barriers, not obstacles, not threats. They 
are guides to a ne\v \"orId. Sustainability, not better weapons or strug
gles for power or nlaterial accumulation, is the ultimate challenge to 
the energy and creativity of the human race. 

vVe think the human race is up to the challenge. We think that a 
better ,,,arid is possible, and that the acceptance of physical limits is the 
first step toward getting there. We see "easing down" from unsustain
ability not as a sacrifice, but as an opportunity to stop battering against 
the earth's limits and to start transcending self-imposed and unneces
sary limits in human institutions, mindsets, beliefs, and ethics. That is 
why \"e finally decided not just to update and reissue The Limits to 
Growth, but to re\vrite it completely and to call it Beyond the Limits. 
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