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Mileti (1999), in a current assessment of reducing losses from natural hazards, argues that 
disasters are by design; that is, disasters are the result of the collective policies and decisions 
made by society in planning land use and design and construction of buildings and infrastructure.  
He states that “resiliency to disasters means a locale can withstand an extreme natural event with 
a tolerable level of losses.  It takes mitigation actions consistent with achieving that level of 
protection.” In a recent book on transforming human and natural systems, Gunderson and 
Holling (2002) note that to understand the problems of system resiliency the “fields of 
economics, ecology and organizational or institutional analysis have developed tested insights. 
Yet there is growing evidence that the partial perspective of these disciplines generate actions 
that are unsustainable” and that “the process of developing policies and investments for 
sustainability requires a worldview that integrates ecological with economic with institutional 
with evolutionary theory that - that overcomes disconnects due to limitations of each field. In 
examining barriers to earthquake mitigation, we also conclude that the limited worldview of the 
individual disciplines has been a major impediment to mitigation implementation 
 
If Militi’s assertion that earthquake “disasters are by design” is correct, and Gunderson and 
Holling’s argument that the limitations of the partial perspectives of the disciplines lead to 
unsustainable actions, changes are needed in the way we approach developing and implementing 
earthquake mitigation.  That is, as a society we have failed to approach the problem of 
earthquake mitigation from a holistic or systems perspective.  We have learned that what appears 
to be simple is not. Simple approaches lack an integrative framework to bridge the disciplines 
and do not provide appropriate scales of analysis.  Further, implementation is politics continued 
by other means and does not necessarily follow authoritative policymaking. It is necessary, 
therefore, that we overcome the limitations of each discipline defining the problem and solution 
only in terms of its own worldview and set of preferred or proprietary tools. 
 
What is needed is a recognition of the complexity, uncertainty and ambiguity that is inherent in 
the mitigation investment decision context and approach the implementation process in a way 
that values and includes the contributions provided by engineering, economics, and public and 
private organizations and institutions. To aid in expanding the worldview of each discipline a 
sociotechnical system approach is proposed. This approach provides a context and perspective to 
facilitate addressing earthquake mitigation, not only as an engineering problem and solution, but 
also as organizational and human factors problems associated with the implementation of 
mitigation technology.  Organizations in the sociotechnical system context are community, 
business and government, all of which view mitigation within their decision making contexts 
where they can be viewed as beneficiaries, advocates, opponents, and regulators impacted by and 
in control of implementation of the technology.  Individual participants in the sociotechnical 
system context have individual worldviews and they can be viewed as believers, realists, 



promoters, or obstructionists, and are as important as those of organizations, especially when 
they engage in political action. 
 
In the sociotechnical system context, organizations are generally asked or required to invest in 
mitigation programs promoted by engineering advocates. Private organizations, however, operate 
in an environment where survival is based on performance in a competitive market place. Their 
focus is on meeting customer needs while achieving acceptable returns on investment. 
Investment in mitigation competes with other short and long term demands, and will generally be 
based on an assessment of its contribution to business success. The context for public institutions 
requires an understanding that earthquake events produce broad scale damage with losses having 
large socio-economic impacts. Public institutions will generally view mitigation as their 
responsibility to provide for public safety, achieved only through regulation which is in the 
“public interest”. This system context involves engineering mitigation advocates, aided by 
government regulatory action, operating in a free market oriented toward maximization of return 
on investment with minimum governmental regulation. This approach views property owners as 
responsible for managing their risks and mitigation is for protecting the public interest. There is 
often a disconnect between the short term goals of the organization, the long term good of the 
community, with advocates promoting their optimal mitigation solution without adequate 
understanding of the decision context and constraints on the individual decision maker.  Thus, to 
increase effectiveness in implementing earthquake mitigation it is necessary to develop an 
understanding of the broader system context for decision making.  This will require (1) 
advocating alternatives that reflect the context and worldviews of participants involved in 
implementation, (2) facilitating collaborations within the sociotechnical system aimed at creating 
a context for decision making that is based on the decision maker’s processes and capacity for 
investment, and (3) informing the decision context through effective communication. 
 
The sosciotechnical system approach requires design professionals of all disciplines to design 
bridges to bridge the gap between the disciplines, design connections to ensure resilience of the 
system when subjected to political and economic stress, and design networks to facilitate 
communication and understanding.  As a first step, it is important to characterize the 
consequences of the risks and how they are understood in relation to community resilience. In 
assessing community resilience it is important to develop an understanding of building and 
structural fragilities and vulnerabilities, individual community and organizational needs, and 
community standards. This requires proper characterization of the decision context, including the 
decision problem, environment, stakeholder perspectives, and interest group influences. Such an 
approach goes beyond the application of the tools of any one discipline. The decision context 
leading to effective earthquake mitigation implementation requires collaboration and an 
integration of the disciplinary strengths of each discipline, while filling the gaps that exist 
between the disciplines.  Successful integration of the disciplines will be difficult to demonstrate 
empirically. Needed are case studies documenting experience in successful implementation of 
mitigation programs. Best practices benchmarking, along with software simulations, training 
materials, and curriculum enhancements that will help to facilitate integrating the technical, 
economic and organizational/institutional disciplines necessary to achieve increased community 
resilience through implementation of mitigation. 
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