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Using the considerable difference between the value of critical and non-critical demands, we perform
a series of order of magnitude calculations to illustrate how elicited values can be used to inform
investment decisions about the distribution system upgrades that could make service provision more
robust in the event of major outages.
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• The information provided by the survey protocol reduced the range of
uncertainty for both full ($11 to $9.0, 16% decrease) and partial
backup service ($13 to $10; 23% decrease).
• The greater uncertainty for partial versus full backup service likely
reflects the respondents' different familiarity with the two options.
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• The vast majority of respondents (90%) were consistent and
systematic about their preferences and were not biased by their
previous WTP responses.
• However, the respondents demonstrated only weak sensitivity to the
magnitude of service provided.
• We used multiple linear regression to detect scope sensitivity, but
Group 1’s full WTP and Group 2’s partial WTP were not significantly
different (according to two sample t-test for power analysis, we would
need 237 respondents from each group to capture the difference).

Once every 10 years

Against a 24-hour outage,
Private backup
Against a 24-hour outage,
Private and Social backup
Against 5-day long outage,
Private backup

Once every
20 years

Once every
10 years

Once every
5 years

$170

$95

$63

$140-200

$79-110

$53-76

$200 (~$40/day)

$130
(~$26/day)

$100
(~$20/day)

• In summary, in some high-risk communities, implementing a low-amperage backup service can be
justified, and the backup service becomes more economically feasible if the region is expected
to suffer widespread outages of longer duration.
• In most cases, 20A backup service is more cost-effective and certainly much safer than having
each individual homeowner buy a small portable generator (~$280) and fuel (~$52/outage).
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• On average, the respondents placed a higher value on serving their
critical demands (mean=$0.75/kWh) than that of their non-critical
demands (mean=$0.51/kWh).
• Their WTP to serve critical demands significantly increased by 56%
(from $0.75/kWh to $1.2/kWh).

• Information about
the respondent’s
household

Islanded distribution
feeders
Modern “smart
technology”

Non- Critical
Critical (< 20A)

Initial

Start

Conventionally fed
distribution feeders

8

Overview of the Survey Design

Final WTP

NonCritical
Critical (< 20A)

6
4

(1) Providing respondents detailed information and helping them
think through the costs will lead to more consistent and less
uncertain assessments of the value of backup services;
(2) Respondents will value the first 20A of service to power their
most critical demands much more than they value service for less
critical demands.

If local distribution circuits remain intact, it is possible to use new technologies including smart meters,
intelligent switches that can change the topology of distribution circuits, and distributed generation
(DG) owned by customers and the power company, to provide limited local electric power service.
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Hypotheses:
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1) The Value of Critical and Non-critical Service
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•While most causes of power outages cause little disruption to daily
life, widespread and long-lasting outages can severely disrupt
individual and social functioning.
•These large outages are not only limited to extreme weather events.
•New technologies make it possible to sustain critical services
during an extended blackout, however, these technologies require
incremental investment by utilities, and have uncertain and
difficult to quantify benefits.

Policy Implications

The study was advertised through local community organizations and
online, and we recruited 73 eligible respondents who were:
• 25 years or older;
• have lived in Allegheny County for at least three years; and,
• have at least one other adult living in their household.

Value per kWh ($/kWh)

Motivation

Questions of Equity
Understanding private WTPs is important in assessing the viability of backup service; however, an
approach that provides a service only to those prepared to pay for it raises issues of social equity.
Instead of providing a service only to those prepared to pay, we proposed two different methods to
recover the system upgrade costs without excessive burden to either residential customers and
the region or raising a serious equity issue:
§ adding a very small (<$1) monthly “backup service insurance charge” to all customer bills; and,
§ covering the incremental cost of the upgrade with general tax revenues.

Monthly backup service insurance charge.
Required subsidy per residential customer
(One-time fee for installation at the beginning of the lifetime).
Expected value of total electricity cost per residential customer
during the lifetime (for 24-hour outages).
Expected value of total electricity cost per residential customer
during the lifetime (for 5-day outages).
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A low-amperage backup service can generate non-monetary benefits that we do not consider in
the assessments which would make backup service more feasible and advantageous.
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