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Future collapse: how optimistic should
we be?

Paul R. Ehrlich and Anne H. Ehrlich

Department of Biology, Stanford University, Stanford, CA, USA
Prof. Kelly FRS is optimistic about the chances of avoiding a collapse, but sadly

we find his arguments entirely unpersuasive. For example, have Malthus (or we)

really been wrong about food security? Roughly 850 million people are seriously

undernourished (lacking sufficient calories) today, and perhaps 2 billion are mal-

nourished (lacking one or more essential nutrients) [1]. When Malthus lived,

there were only about 1 billion people on the planet. We agree that there are

many things that could be done to feed today’s population of 7.1 billion, or

even perhaps over 9 billion in 2050. Many of them (e.g. limiting waste) have

been discussed for 50 years with little sign of progress. We do not think any

serious analyst doubts that, if it were equitably distributed, today’s food

production could nourish everyone adequately. Equally, we know of no serious

analyst who believes such distribution is likely in the future. The concern is that

climate disruption combined with other problems with the agricultural system

will make it impossible to feed an ever larger future population, even if equal dis-

tribution were achieved. That concern is reinforced by the recent observation that,

even before the likely heavy impacts of climate disruption on agriculture appear,

production is failing to keep pace with projected needs [2].

There has been an important decline in birth rates in much of the world, but the

median projections still foresee an increase of approximately 2.5 billion people by

2050 [3], and recently there have been worrying signs of ‘a fundamental change

in the well-established negative relationship between fertility and development’

([4], p. 741). Most recently, the UN has revised its projections of future population

sizes upward [5], projecting a 2100 population of roughly 11 billion. On the brighter

side, there is certainly good reason to think that, with modern contraception and

communications, the population trajectory could be changed, leading to reduced

fertility in rapidly growing populations if a significant international effort to

promote women’s rights and family planning in every nation were mounted.

Much of Prof. Kelly’s criticism of our article is that our treatment of climate

disruption, which we discussed first in 1968 [6] and many times subsequently

[7–10] without significant dispute, is mistaken. This is critical, since, for

example, the ability to feed people has been dependent on a stable climate,

and most other elements of the human predicament have a climate component.

We are not climate scientists, but follow the technical literature closely. So we

chose to use the consensus view of the climate situation, which is accepted

by more than 95% of those scientists, and the best and most experienced of

them on the whole [11–14].

Those who would like a point-by-point scientific refutation of the positions

cited by Kelly can consult the electronic supplementary material, which refers

people to the SkepticalScience website (http://www.skepticalscience.com/

argument.php). The website deals with each of the ‘myths’ from the standard

‘denier’ literature, which Kelly promotes. The site gives several levels of detail, pro-

vides references to the refereed scientific literature and has a well-moderated

discussion of each view.

Of course, science never ‘proves’ anything, and consensus does not guaran-

tee correctness. Despite the gigantic effort that has gone into studying the

Earth’s atmosphere, the entire climate science community could be mistaken.

In this case, we hope Kelly has seen through evidence that has confused that

community and so alarmed it, and if he is correct we certainly would have a
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brighter view of the future. But we saw no choice when com-

menting outside of our own areas of expertise but to give the

climate scientists’ near-unanimous view.

We think mobile phone technology does not speak well to the

basic issues of overconsumption, especially since its environ-

mental and socio-political consequences are hardly established.

Pole-to-pole pollution with toxic chemicals (many of which are

endocrine-disrupting compounds), destruction of biodiversity

and decay of ecosystem services (none addressed by Kelly) are

critical parts of the consumption problem and may be even

more serious than climate disruption. We will stick with the refer-

ences we cited, plus more recently the key point about resource

depletion made by Davidson & Andrews [15].

Much of the rest of Kelly’s criticism strikes us as proof by

vigorous assertion, but we will leave that for others to decide.
It seems to us that this is the wrong time in history for

unsubstantiated optimism.

Finally, Kelly states, ‘The mainstream scientific and engin-

eering community can see nothing that suggests an imminent

collapse of civilization . . . ’. That’s one phrase in Kelly’s

article with which we heartily agree, assuming that he does

not consider diverse scientific signatories of earlier warning

statements [16,17], climate scientists or ecologists ‘main-

stream’, since they have spoken out clearly on the issue

[18], most recently in very large numbers [19]. The lack of

foresight Prof. Kelly notes in the engineering community is

one of the main reasons we see the odds of collapse as greater

than he does. We hope the complacency of that community is

justified and the future is bright, but fear that it and Kelly are

dead wrong.
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