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In recent years, much progress has been made in quantifying the NEO impact hazard.  Programs of astronomical observation have made enormous strides, several planetary probes have gathered data in-situ, or close to in-situ, and the theoretical basis for understanding the genesis and evolution of NEO populations has been greatly improved.

This progress has not been driven by the demands of society (bottom-up, or “grass-roots”), or by future-shaping actions by policy makers (top-down), but by members of a specialized subset of the international scientific community.  Advances have generally been enjoyed as a side-benefit of other (non-hazard) justifications: general scientific knowledge (e.g. the NASA “Origins” program in the case of space probes), or military objectives (e.g., LINEAR).

The pioneering efforts by the NEO research community to raise public awareness of the impact hazard have borne fruit, in the sense that it has become politically acceptable to deal with the hazard as an adjunct goal of programs and missions.  Notwithstanding this success, it should be recognized that very little thought has been given to the social interactions that will inevitably accompany progress in NEO science.  Several recent instances of NEO warnings issued and then “adjusted” or “retracted” have awakened this realization. 

The intersection of science and society is the arena of the policy analyst.  The NEO hazard is a fascinating policy case study because it represents a bound to the general problem of low probability, high consequence events.  The usual tools of policy analysis, such as benefit-cost analysis, are profoundly unsuited to problems of this nature.  Wide variations in stakeholder valuations and discounting make metrics such as “expected value of net social benefit” useless, indeed specious.  Rather, an exploratory approach is called for, to determine sensitivities to uncertainty in social response variables.

In establishing a system approach to the NEO hazard (here referring to the interactions between a passive physical threat and a multitude of coupled social systems), this work identifies stakeholders, their likely valuations and sources of valuation, and operating constraints.  Only then is it possible to set (or rather, recommend to policy makers) a social (as opposed to technical) goal for any NEO hazard mitigation program, in the general sense.  Specific questions that are addressed include:

• Risk aversion (notably the application of the precautionary principle)

• Adaptivity and longevity of institutions, causes and ideas, especially in the absence of financial inducement – issues of institutional design

• Executive institutions for the near term: their policies, procedures, constraints and incentives to action

• Secrecy, misdirection, the communication of uncertainty, and the noosphere (typified by the “global virtual observatory”

• Warnings: when to warn (warning costs and the benefits of ignorance), errors of type I and II, and how to warn (dynamic uncertainty and the “cry wolf” effect)

• Meta-effects (i.e., meta-benefits and meta-hazards, social or technical shifts that may be catalyzed either consciously or serendipitously by the NEO hazard itself, with potential to dwarf direct costs or benefits; examples include militarization of space, nuclear proliferation, the “deflection dilemma”, and asteroidal resource exploitation)

