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This is an important book. Editor Nikola Schmidt has compiled a collection of new articles about defending against Earth impacts by asteroids and comets, but the main tack taken in the volume is not the usual one of science and engineering but of political science. The book as a whole makes a convincing case that politics is not a mere third wheel of planetary defense but is in fact key to its success … or failure. Impacts by asteroids and comets are unique among catastrophes in that they have the potential to destroy civilization or even make us (and countless other species) go extinct, but humanity has reached the point where we have the potential to prevent that from happening. However, this potential is purely scientific and technological and depends for its actual implementation on political support and coordination among the nations of the planet. Ideas about how to achieve that are debated throughout the book. But the book provides a thorough review of the state of play of the science and engineering as well, which are at times themselves controversial.

I cannot hope to cover in a short review all of the material in this large volume, so I will only highlight a few of the contributions in my general discussion below. There could not be a better introduction to the basics of planetary defense as it is usually conceived than the two chapters provided by David Morrison. Morrison is a distinguished astronomer (astrophysicist and astrobiologist), who has played an epic role in planetary defense by first alerting the U.S. Congress to the threat and then leading the Congressionally mandated effort by NASA, known as the Spaceguard Survey, to discover and track all of the objects large enough to wipe us out that are currently close enough to pose a potential hazard. I personally consider this to be one of the most momentous feats of science humanity has ever performed; and yet the vast majority of human beings are blissfully unaware that it has taken place.

Fortunately not a single one of these objects – roughly a thousand -- has our planet in its cross-hairs for the foreseeable future. However, there are two big loopholes in this state of affairs. One is that there are estimated to be as many as one million smaller objects that are still large enough to wipe out a city or even a region and which, for the most part, await discovery by suitable ground and space telescopes. The other is that a comet or even an asteroid large enough to wipe us out could show up at any time from the further reaches of the solar system and leave us with as little as nine months to stop it. How to deal with all of these potential calamities? As astronomer Donald K. Yeomans is famous for advising, “Find ’em early.” Clearly, then, detection is a high priority of planetary defense.

But what is sometimes missed is that “finding them early” is not enough for an assured planetary defense. In fact two distinct “deflection dilemmas,” corresponding to the two loopholes, have been discussed in the literature. First as regards the smaller potential impactors: Former astronaut and planetary defense pioneer “Rusty” Schweickart [1] has pointed out that were an object heading for, say, Washington DC, and the U.S. had the means to deflect it, in the process of shifting its trajectory to miss impacting the Earth the impact corridor might pass over other populated areas, say, Moscow. One could then easily imagine a protest coming from Russia about its being put at risk, for what if the deflection were only partially successful, leaving the object now on course to obliterate Moscow instead of Washington? The “science fiction” scenarios can proliferate, but at any time one of them could become “science fact.”

The second deflection dilemma pertains to objects large enough to have global consequences, up to and including human extinction. Here the problem arises from the fact that the only existing technology capable of preventing such an outcome is nuclear explosive devices or NEDs (to use a term of art for what we commonly refer to as nuclear bombs). But to develop, test, deploy, and finally use if need be, such devices violates current international law and, worse, as political scientist Michal Smetana ably argues in this volume, would threaten both the current stigmatization of the use of nuclear weapons and the current push for total nuclear disarmament. In the worst case, the effort to prevent human extinction by cosmic impact could end up causing it by enabling nuclear holocaust. Alan W. Harris et al. [2] actually offered a calculation of the relative risks of these eventualities, and Carl Sagan and Steven J. Ostro [3] gave what is still the nonpareil exposition of the arguments pro and con relying on the nuclear option for planetary defense.

The issues here are dazzling, but also urgent if one takes the risk of impact seriously. And what the present volume stresses is that both dilemmas are peculiarly political more than they are scientific or technological. This is not to say that the latter are not relevant as well. Thus, the book also contains discussion of alternative technologies for planetary defense, such as lasers. But those remain speculative, and furthermore it is not at all clear that any technology capable of deflecting a large impactor at short notice would not also be liable to dual use as defender and weapon of mass destruction.

Meanwhile even the science can be controversial, particularly as regards the analysis of risk. Here there are at least two issues. One is how to compare the relative risks of an extinction event and non-extinction events. The prevailing calculus rates the former much lower by means of an actuarial comparison of number of people killed per annum. But this strikes me and others as an absurd way to compare something with a finite negative outcome, such as thousands of people dying every year from various mundane causes, and something with a virtually infinite albeit “unlikely” negative outcome, such as seven-plus billion human beings killed today and the lives of an indefinitely large number of future human beings aborted. Physicist Mark Boslough pays due homage to this conundrum in his chapter.

The other problematic risk comparison is between two (or more) types of extinction, such as by cometary impact and by runaway greenhouse from climate change. The aforementioned extinction by impactor versus extinction by nuclear weapons presents a particularly exquisite case, since the reduction of risk of the one increases the risk of the other. As noted, Harris et al. (1994) have attempted a comparative calculation; but in fact what they calculate, as I interpret it, is something different, namely our capacity to extinguish ourselves if we developed and maintained the nuclear capacity to deflect large impactors. That is not the same thing as calculating relative likelihoods.

And it is precisely the relative likelihoods that would be determined by political developments. Unfortunately those are hardly predictable. However, the implications of various political arrangements can of course be debated; and that is where this volume comes into its own. Editor Schmidt leads the charge with his posing of a cosmopolitan solution to the deflection dilemmas. This is certainly in keeping with the international effort that has characterized planetary defense since Day One, and which continues today in collaborations among space-faring nations and in initiatives of the United Nations. Schmidt is not, however, prepared to specify “how such a regime would look” (p. 258), other than that it would have “global authority” (p. 315) with “institutional powers” (p. 258). But Schmidt has his sights on even more than this, seeing the development of both non-nuclear technologies and the cosmopolitan polity required for planetary defense as springboards to commercial development of space resources and, ultimately, fulfillment of humanity’s destiny in the stars.

In the final chapter of the book, political scientist James J. Wirtz expresses friendly skepticism about Schmidt’s grand vision, suggesting that letting developments continue to take their already impressive course without explicit politicization might be the more effective strategy. A contrasting counterpoint to Schmidt comes in the chapter by political scientist Pavel Dufek, who makes a hard-headed case for the inevitability of a world state to deal with the issue, and not necessarily boding well for democracy as we know it. Topping even these reservations is the question broached in bioethicist Evie Kendal’s chapter of whether humanity is worth saving in the first place.

Nikola Schmidt is to be commended for bringing the disparate disciplines and experts together in this volume. It is no mean feat to coordinate so much and such varied material. While the volume does suffer from some unevenness of style and quality, a conscientious reader will be able to make out how it all fits together. In addition there are, as I have mentioned, significant controversies running through the discussion. Here again Schmidt has admirably enabled all sides to be heard, although perhaps the main unclarity of the book as a whole arises from his clear wish that the volume present a unified case for his preferred technological and political solutions. All in all, then, this book is a state of the art presentation of the issues that must be resolved for there to be a comprehensive and effective planetary defense of our species from annihilation by a potential impactor from outer space.
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