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Overview of the Elicitation Design

Motivation
The face to face interviews in our first study worked quite well,
the study had three important shortcomings:
(1) The method required a great deal of interview time;
(2) The consequences of having almost no backup services for
longer periods (e.g., 2 weeks) are likely to be very different than
that of shorter periods; and,
(3) It is unclear whether WTP would be higher or lower in order to
assure some continuing power for neighbors and other local
services (e.g., emergency services, cash machines, drug and
A.
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convenience stores, gas pumps, etc.).
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Either because the 10-day outages which can cause substantial losses and inconveniences are more uncertain or
because we expect a larger heterogeneity across people in their WTPs, respondents in this study are expected to have
a much wider range of preferences; thus, we considered mixtures of contingent valuation methods.
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Because recovering the costs through service
charges may be too much of a burden to place
on customers, we will ask respondents to:
• Indicate their WTPs for the Backup Service
insurance, and
• Allocate responsibilities for the incremental
investment across the three groups of
stakeholders (individuals, government and
community, and utilities)

L (size of outage in MW)

Representative Risks to the Power System
After reviewing the historical electric disturbance events and the
emerging threats to the major electric power system, we identified
five representative risks which may result in widespread losses of
electric power for extended periods of time:
(1) Terrorist Attack on the Bulk Power System;

PC: CNN, Baselinemag,
BusinessInsider

PC: L&S Electric, Getty images,

PC: Donotcrack, Offthegridnews

(2) Solar Storm Disruption of the Bulk Power System;

Compare the Elicited Values (Hypotheses)
Why these two emerging threats are important

Between stages

• There have been several efforts to estimate the economic and
social impacts and mitigate the impacts of earthquakes, tropical
cyclones and ice storms, but fewer studies have devised
strategies to mitigate the risks posed by the terrorist
attacks and large solar mass ejections to the bulk power
system;
• Because terrorist attacks and solar storms could cause a major
disruption to the bulk power system without damaging
distribution circuits, providing a low=amperage backup service
with modest system upgrades is more straightforward for these
cases.

• Providing respondents more
information and learning exercises will
help them to better understand the
given situations; thus, their WTPs for
the backup service will be increased as
the survey progressed;
• Providing respondents with more
information and learning exercises will
help them to think thoroughly; thus, they
will become more consistent and less
uncertain;
• Respondents who expect more extreme
events in the future and more
inconvenience from such outages will
be more risk-averse.
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(4) Tropical Cyclones in the Southeastern Coastal Region; and,
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(5) Ice Storms in the Northeast US and Southeast Canada Region.

PC: Environment Canada and NOAA

• Man-made disasters are assumed to be
potentially more preventable whereas
natural disasters are not (although prior
preparation can mitigate the impacts of both);
• Because respondents represent different
levels of responsibility for mitigating the
man-made disasters and natural disasters,
their WTPs for the backup service against
terrorist attacks will be different from those
against a solar superstorm.
• Respondents may want to be more
prepared for terrorist attacks because they
expect them to be more common in the future
(due to their familiarity with the event and fear).

Structuring Decision Problems
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How to Mitigate the Consequences
• Hardening critical but vulnerable infrastructure;
• Making the system more robust (enhancing system
operation and control with establishing redundancies); and,
• Developing restoration strategies

• Using the estimated costs and benefits, we will perform a series of order of magnitude
calculations and examine whether such investments can be justified under various
assumptions about the frequency.
• Based on the results, we would be able to inform general investment decisions about the
transmission and distribution system upgrades.
• In the end, we will figure out “how to recover the cost without addressing equity issues”.
There could be several approaches, including:
1) Fund the project with tax revenue or through rate base from local, county or state
government,
2) Give incentives to utilities (e.g., tax credit, tax incentive, and financing incentive),
3) Utilize subsidies and grants (e.g., American Recovery and Reinvestment Act, Disaster
Relief Fund, Smart grid Investment Grant Program), and
4) Cost-breakdown (divide the cost by demand characteristics or by one’s vulnerability)
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