Preface

Forty years ago, Dr. Chauncey Starr, in a seminal paper entitled “Social benefits

versus technological risk”1 asked the question: “How safe is safe enough?” This
provided a powerful impetus to the academy and several disciplines developed
methods to answer the related question: “What is an acceptable level of risk?” The
multidisciplinary field of research that we now recognize as risk analysis was born
with important contributions ranging from the social sciences (psychology, an-
thropology, political science) to the life sciences (biology, health effects, epidemi-
ology) to engineering, actuarial, and management sciences. Four decades on, in
this book, we believe we have a clear and consistent answer to the question of ac-
ceptable risk. In the engineering of decisions to enhance life safety and quality of
life, safe enough can be determined on the basis of the societal capacity to commit
resources where it will do the most good.

This book is about making decisions to manage risks to life safety, health, and
the environment. Recognizing that the societal capacity to commit resources
(SCCR) is limited, these decisions should be consistent with a desire to enhance
life quality. Although this capacity varies from one country to another, the ap-
proach we have developed has universal applicability. The focus is not on risks as
such — however colorful, dreadful, or emotionally compelling they may be — but
on what can be done about the risk with available resources. The primary goal is
to improve life quality. We provide a foundation and a theoretical basis for man-
aging risk to an acceptable level under the real-world constraint of limited re-
sources.

Enhancing life quality for all does not necessarily translate into a state of “un-
bounded” levels of individual well-being. Such a goal would be unattainable since
the societal capacity to commit resources is bounded by the time in good health
available for the working population to create the required wealth. We provide an
innovative and a unique approach to supplant the evolving techniques and meth-
ods for managing risk that “balances life safety with economy” — to maximize life
years in good health.

The public increasingly demands a fully transparent and open process for
making decisions about life safety and its impacts on the public purse. Account-
ability for utilizing society’s resources wisely requires that risks associated with
the operation and design of the public infrastructure and facilities be reduced com-
mensurate with benefits. Our principal focus is on developing guidance for stan-
dard practice that is rational and meets the requirement of utilizing resources to
achieve the maximum net overall benefit to society. We advance the concept of
the societal capacity to commit resources as a constraint in the decision-making
process.

For decision-making — we emphasize a few basic principles and requirements

to serve the broader public interest, namely:

1 C. Starr, 1969, “Social benefits versus technological risk,” Science 165:1232-1238
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o Comprehensive evaluation of options and alternatives
e Transparent and open process(es), iterative as necessary
e Defensible outcome(s), defined as positive net benefit to society

A particular risk can always be reduced — at a cost. Safety (real or imagined)
can always be improved, at a cost. All too often, ad hoc practices and demands for
zero risk translate into misallocation of resources. Conversely, many risk-reducing
bargains are missed because their cost is not assessed by proper comparison. We
believe that improving decision processes, and optimizing engineering and safety
practices to yield maximum benefit to society is the key ingredient required to bet-
ter inform the professional judgment in this area.

In this book we provide managers, engineers, regulators, and decision-makers
with a powerful tool to help define the reasonable trade-off between safety and
economy. The fundamental principle is akin to the labor theory of value: every-
thing of material value to humans is produced entirely by work that consumes
human life time. This includes labor, of course, but also the tools of production,
the capital. We express it as the time principle: In terms of human life time, any
risk mitigation should cost less than the net time it delivers as life in good health.
This principle defines the society’s capacity to commit resources to the mitigation
of public risk. The issue is part of what we mean by human welfare, and a precise
monetary value of risk reduction can be calculated from welfare economics and
econometric data for any society. We show all the details through illustrative ex-
amples.

Today many public risks can be known in great detail, including the costs of
the various options for mitigation. It is imperative to clarify the principles that
should apply to decisions about life safety and health of the public. These princi-
ples should guide the political process and the technology that governs safety in
our society. This book presents a rational procedure to assess public risks on a
universal yardstick such that the outcome is in the public interest.
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