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A long-standing critique
of the U.S. electricity
system is that environ-
mental, social and secu-

rity costs associated

with nuclear and fossil
fuel generation are not
internalized in electric
prices.
electricity (i.e., kWhs)

Commodity

from nuclear and fossil

fuel plants appears to
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Environmental, social
and security costs
associated with nu-
clear and fossil fuel
generation are not
internalized in electric
prices..

be cheaper than gen-
eration from cleaner,
renewable resources,
in part because of
these externalized
costs. As a result,
most utilities may not

purchase wind energy,

solar energy, or bio-

mass energy unless
mandated to do so by

law.

In recent years, how-
ever, analysts have be-

gun to use a variety of

methods to estimate
these costs. Some
have shown that if risks
associated with fossil
and nuclear energy sys-
tems are reflected in
electricity prices, utility

investment in renew-

The risk profiles
of renewable
technologies

differ
significantly
from those of
fossil fuel and

nuclear plants..

able energy becomes
far more economical
(e.g., Awerbuch, 2003).
This is because the risk
profiles of renewable
technologies differ sig-
nificantly from those of
fossil fuel and nuclear

plants. In particular,

use of renewable en-
ergy options generally
pose little or no envi-
ronmental, fuel price

Re-

newables can thus be

or security risks.

used to diversify exist-
ing
portfolios, counterbal-

utility  resource

ance the risks from
conventional fuels and
minimize price fluctua-
increases
(Biewald et al., 2003).

In this article, we re-

tions and

view several risks asso-

ciated with conven-

....contd on page 47

Use of renewable
energy options gener-
ally pose little or no
environmental, fuel
price or security risks
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tional energy, and dis-
cuss ways that utilities
can use renewable en-
ergy as a risk manage-
ment strategy.
Environmental and
Health Risks

Air emissions from fos-
sil fuel generators pose
serious threats to both
public health and natu-
ral ecosystems, while

greenhouse gases from

the electricity sector
threaten to destabilize
the climate with catas-
trophic consequences.
As concern over these
impacts grows, compa-
nies that own or pur-
chase fossil fuels will
increasingly face the
risk of regulation, litiga-
tion, and declining in-
vestment. Utilities al-
ready face air pollution

compliance costs under

the Clean Air Act.
New regulation, espe-
cially for carbon diox-
ide, could increase
compliance costs in the
near future. Under the
recently ratified Kyoto
Protocol, Europe, Can-
ada and Japan plan to
reduce greenhouse
gases below 1990 levels
by 8%, and 6% respec-
tively.

..... contd on page 48
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New regulation,
especially for car-
bon dioxide, could

increase compli-

ance costs in the
near future

Companies that
own or
purchase fossil
fuels will
increasingly
face the risk of
regulation,
litigation, and
declining

investment..

Air
emissions from fossil
fuel generators pose
serious threats to both
public health and
natural ecosystems




Volume 3 Issue 1

BRACING FOR AN UNCERTAIN ENERGY
FUTURE: RENEWABLE ENERGY AND THE US
ELECTRICITY INDUSTRY..CONTD

The US government
has rejected the Kyoto
Protocol, but regional
climate

and state

change regulation is

underway. Oregon, for

example, requires new
power plants to offset
their carbon emissions,
while nine northeast
states are collaborating

to design a greenhouse

gas emissions trading
system by April 2005
2004).

Recognizing that cli-

(Pew Center,

mate regulations are

inevitable, some com-

panies like Cinergy
have called for a na-
tional CO, cap-and-

trade system to pro-
vide more regulatory
certainty in the near-
term (Ball, 2004).

In addition to regula-
tion, companies also
face the risk of litiga-
tion. Energy companies
continue to be sued
under the Clean Air
Act, and climate change
could usher in a new
era of costly legal ac-

tion (Allen & Lord,

2004). Already,

states and New York

eight

City are suing five utili-
ties to reduce CO,
emissions. A failure to
address these environ-
mental risks could also
diminish the ability of
the electricity industry
to secure investment
and financing. There is
a movement in invest-
ment circles towards
air pollution and cli-
mate risk disclosure.
Energy companies that
do not properly ac-

count for and mitigate

environmental risks
could face a decline in
private investment,
shareholder value, and
competitiveness
(CERES, 2003). To bet-
ter position themselves
in an increasingly dy-
namic regulatory envi-
ronment, a number of
energy companies are
beginning to integrate
low- or zero-emissions
renewables into their
generation portfolios.
Renewable energy
technologies will re

...contd on page 49
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In addition to regu-

lation, companies

also face the risk of
litigation.

A failure to
address these
environmental
risks could also

diminish the ability
of the electricity
industry to secure
investment and
financing
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There is a movement in
investment circles to-
wards air pollution and
climate risk disclosure
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duce these companies’
exposure to mounting
environmental and
health costs and im-
prove their competitive

position in the coming

years (Hanson & Ran-
ganathan, 2003).

Some have championed
nuclear power as a

remedy for the current

vironmental problems
(see e.g., National En-
ergy Policy Develop-
2001).

While the operation of

ment Group,

nuclear power plants
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The special difficulty
of assessing nuclear
power’s risks has

been shown

electricity system’s en-| |does not release CO, a

steady stream of long-| |clear power’s risks has | |been documented (e.g.,
lived radioactive wastes | |been  shown (e.g., | |Byrne and Hoffman, Some have
championed

accompany its  use
(Schobert, 2002: 387-
426). The special diffi-

culty of assessing nu-

Shrader-Frechette,
1980) and the even
greater difficulty of re-

sponding to them has

1996; and Perin, 2004).
As a result every coun-
try in which nuclear

.contd on page 50
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nuclear power as
a remedy for the
current electricity
system’s
environmental
problems

Figure 1. Projections of U.S. Energy Supply from Photovoltaics (PV) and Domestic Oil Reserves.

Source: Byrne et al, 2004.

Every country in
which nuclear
power plants op-
erate has been
forced to develop
liability exemp-
tions..
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power plants operate
has been forced to de-
velop liability exemp-
tions and limits for en-
vironmental and health
risks associated with

this technology’s use

(Byrne and Hoffman,
1996).

tion remains a persis-

Even so, litiga-

tent source of chal-
lenge to the spread of
nuclear power. By

contrast, renewable

energy companies do
not require extraordi-
nary legal protection
from the health and
environmental conse-
quences of their opera-

tions.
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Natural gas has be-
come a significant
concern for the U.S.
utility industry

Fuel Price Risk
Renewable en-
ergy technologies such
as wind and solar rely
on “free” fuel and pur-
chasers incur only capi-
tal and maintenance

costs. As a result, these

technologies can serve

as a direct hedge
against fossil fuel price
volatility. Natural gas
has become a signifi-
cant concern for the
U.S. utility industry as

prices spiked to well

over $6 per MMBTU in
2004 (EIA, n.d.). The
electricity industry is
increasingly exposed to
natural gas price volatil-
ity because most new
generation in recent

years has been gas-

Even so,
litigation
remains a
persistent
source of

challenge to
the spread of
nuclear

power

fired, and the amount
of electricity generated
by gas has increased by
62% since 1997
(Henning et al., 2003).
Utilities typically seek
to hedge their natural
gas investments

through the use of fi-

nancial contracts such
as futures and options.
Financial contracts,
however, offer incom-
plete protection against
sudden price spikes or

sustained increases.

Renewable energy re-
sources, on the other
hand, provide a more
complete physical
hedge against natural
gas price variation be-
cause they are not ex-
posed to the systematic

...contd on page 51

Renewable en-
ergy resources,
on the other
hand, provide a
more complete
physical hedge
against natural
gas price varia-
tion
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risks of the fuel mar-
kets (Bolinger et al,
2004). Besides serving
direct

as a hedge

against price variability,

velopment can also be
a source of downward
pressure on gas prices
by displacing and de-

creasing peak demand

tion (Elliott et al,
2003). The National
Renewable Energy
Laboratory recently
concluded that this
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US is vulnerable to
disruptions in interna-

renewable energy de-| (for natural gas genera-| |price reduction effect tional trade..
can be significant, with| [generation  portfolios| [the amount of renew- The National

a price reduction of up | [not only helps utilities| [able energy in their Renewable

. . Ener

to 2% for each 1% of | [control costs, it also| [portfolios, and now Laboragcgry

demand displaced| |can reduce gas prices| |offer fixed-price re- recently
P 9 P P concluded that

(Wiser et al., 2005). and lower consumer| |newable energy prod- this price
- : . reduction effect

electricity bills. In rec-| |ucts to their customers can be
Thus, integrating re-||ognition of this, several | |(Bird & Cardinal, 2004). significant..

newable energy into

utilities have increased

Fuel Supply Risk

The US energy
system is heavily reliant
on imports to meet
current oil and natural
gas demand. As a re-
sult, the US is vulner-
able to disruptions in

international trade, as

was dramatically illus-
trated by the oil crises
of the 1970s. However,
renewable  resources
are inherently domestic
and supply disruptions
are typically temporary
and local (mainly in-

volving issues of inter-

mittency — see below).
More importantly,
these risks are not re-
lated to the systematic
risks associated with
the international fuel
markets. As a result

....contd on page 52

The US energy
system is heavily
reliant on im-
ports to meet
current oil and
natural gas de-

mand..
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, renewable resources
can be used to balance
fossil fuel supply disrup-
tions (Bachrach et al.,
2003).

In the longer term, re-
newable technologies
can also hedge against
the risk of resource
exhaustion. While the

world’s recoverable

fossil fuel resources are
expected to decline
during this century, in-
stalled renewable ca-
pacity is projected to

grow rapidly. The Cen-
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Fossil fuels and nu-

clear power facilities

present a range of
security risks...

ter for Energy and Envi-
ronmental Policy re-
cently projected the
growth of solar energy
supply in the US and
compared it with esti-
mates of domestic oil
and

reserves use

schedules. As can be
seen in Figure 1, solar
energy’s  contribution
to US primary energy
supply is expected to
surpass that of domes-
tic oil around 2040 at

the latest. With states

in the U.S. actively en-
couraging the develop-
ment of PV and other
renewables (e.g., 19
states and the District
of  Columbia have
passed legislation to

require a minimum per-

centage of electricity
generation from solar,
wind and other clean
energy sources over
the next 10-15 years —
see DSIRE, n.d.), policy
action is supporting the

rising role of these en-

ergy options as fore-

casted in Figure 1.

Security Risks

Fossil fuels and
nuclear power facilities
present a range of se-
curity risks, especially

ones that can threaten

national security. Oil
refineries, pipelines for
oil and natural gas, and
large-scale power
plants fired by coal, olil
and natural gas are po-
tential terror targets
that require public in

...contd on page 53

Renewable
technologies
can also hedge
against the risk
of resource

exhaustion..

")
P
%
=l

Solar energy’s contri-
bution to US primary
energy supply is ex-
pected to surpass that
of domestic oil around
2040 at the latest.
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vestment in  specific
security precautions as
a condition of their use
by society (Lovins &
Lovins, 1982). Nuclear
power plant and waste

sites, the uranium en-

richment process and
the plutonium waste
generated by these
plants are all potential
terror targets and,
moreover, create Sig-

nificant risks for nu-

clear weapons prolif-
eration
2004).

facilities exploring nu-

(Bergeron,
Even research
clear power options
(such as the American

energy laboratory sys-

———==-\

Renewable technolo-
gies can be installed
quickly

tem) must be tightly
secured to
both

knowledge from being

prevent
materials  and
accessed by terror

groups.

Renewable en-
ergy sites, the materials
used in technologies to
harness these sources,
and the pursuit of
knowledge about im-
proved renewable en-

ergy performance are

not associated with na-

tional security risks.
Moreover, because re-
newable energy is often
best utilized by distrib-
uted or decentralized
technology  networks

(Lovins et al., 2002; and

Byrne et al, 2004), its
inclusion in a society’s
energy portfolio could
actually lower national
security risks (Lovins &
Lovins, 1982).

Outage Risks

One of the
principal criticisms of
renewable systems is
that power is provided
intermittently and s
not able to meet
“dispatchable when
needed” criteria (which

conventional  genera-

tors can). Such a com-
parison tends to ignore
the wvulnerabilities of
centralized generation,
while downplaying sev-
eral important renew-
able energy design
characteristics.

......contd on page 54

Research facilities
exploring nuclear
power options
must be tightly
secured to prevent
both materials and
knowledge from
being accessed by

terror groups

Renewable en-
ergy installations
tend to be modu-

lar, small, and

distributed
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Renewable energy in-
stallations tend to be
modular, small, and dis-
tributed. As a result,
they avoid the prob-

lems associated with

large, centralized gen-
eration projects. First,
renewable technologies
can be installed quickly
and incrementally,

while conventional

plants can take years to
construct and must be
oversized to anticipate
future demand. Renew-
ables can be deployed

at the same pace that

demand grows and can

reduce the risks of
lengthy  construction,
overbuilding, and un-

derutilized assets (Hoff
& Herig, 1997). Second,
the mechanical simplic-

ity and distributed na-

ture of renewable sys-
tems makes them less
likely to cause large-
scale power outages.
Renewable energy
technologies such as
wind and solar power

have technical reliabil-

ities between 97-99%,
and they can be rapidly
repaired in the event of
mechanical malfunction.
Large conventional gen-
erators, by contrast,
had an average availabil-

ity of 85% in the 1990s,

Renewables can be
deployed at the same
pace that demand
grows and can reduce
the risks of lengthy
construction...

and have considerably
longer repair periods
(Lovins et al., 2002).
Furthermore, the fail-
ure of a single 1.5
megawatt wind turbine
poses a significantly
smaller risk to the in-

tegrity of the electricity

grid than the failure of
1,000 MW coal plant.

In addition to
being less prone to
technical failure, re-
newable energy sys-
tems can also reduce

the risk of widespread

grid failure. Solar elec-
tric output, for exam-
ple,
closely to the times of

corresponds

day that electricity de-
mand is at its highest
(Perez et al., 1993). So-
lar panels can therefore
......contd on page 55

Renewable
energy systems
can also reduce

the risk of
widespread grid

failure. .

L.

Solar panels can
play an impor-
tant role in shav-
ing peak system

demand.
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play an important role
in shaving peak system
demand, especially
when coupled with bat-
tery storage (Byrne et

al., 1998). A recent

study of historical satel-
lite data, for example,
concluded the August
2003 US-Canadian
blackout could have

been prevented if PV

systems had been in-
stalled in  sufficient
numbers  throughout
the affected area (Perez
et al., 2004). Addition-

ally, onsite renewable

Distributed renewable
energy resources can
improve the resilience
of the electricity grid

energy systems, cou-
pled with storage, can
provide emergency
back-up power to risk-
averse customers in
the event that the grid
does fail (Byrne et al.,

1997).

The intermittence of
some renewable energy
systems makes them

baseload

but their

unsuitable
generators,
modularity,  technical

reliability,  geographic

dispersion, and output
characteristics contrib-
ute to a more resilient
electricity
(Lovins et al., 2002).

Strategically sited re-

system

newables can reduce

the risk and damage of

power outages, while
protecting utility cus-
tomers from outage
costs. In light of these
capabilities, it has long
been argued that dis-
tributed renewable en-
ergy resources can im-

prove the resilience of

the electricity grid
(Lovins &  Lovins,
1982).

Conclusion

Given the current un-
certainty  surrounding
international fuel mar-

kets, environmental

and technical regula-
tion, and liability and
security issues associ-
ated with fossil fuel and
nuclear power use,
electricity procurement
processes that reject
renewable energy tech

...contd on page 56

Onsite renewable
energy systems,
coupled with
storage, can
provide
emergency back-
up power to risk-
averse customers
in the event that

the grid does fail

Rejecting renew-
able energy tech-
nologies on the
basis of cost
alone are near-

sighted...
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nologies on the basis of
cost alone are near-
sighted. Shimon Awer-
buch and Martin Berger
recently commented

that least cost proce-

analogous to trying to
identify yesterday’s sin-
gle best performing
stock and investing in it
exclusively for the next

30 years” (Awerbuch &

the risks inherent in

potential  investments
can be a costly exer-
cise. Renewable energy
technologies mitigate a

broad range of the

Renewable energy
technologies mitigate a
broad range of the
risks associated with
conventional genera-
tion technologies
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....contd on page 57

Ignoring the
risks inherent in
potential
investments can

be a costly
exercise...
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The costs of ignor-
ing renewable en-
ergy may one day
be measured in
adverse health and
environmental ef-

fects.. security

The monetary
costs of renewable
energy are

currently high....




BRACING FOR AN UNCERTAIN ENERGY
FUTURE: RENEWABLE ENERGY AND THE US
ELECTRICITY INDUSTRY..CONTD

Proceedings of the 26th
IEEE Photovoltaic Spe-

Governing the Atom: The

Politics of Risk. New

2. CERES. (2003). Elec-

tric power, investors, and

Volume 3 Issue 1 Page 58

cialists Conference,| [Brunswick, NJ and Lon-| |climate change: A call to

Anaheim, CA. don: Transaction Pub-| |action. ~ Boston, MA: Industry Risk
1. Byrne, J. and Hoff-| {lishers. Coalition for Environ- Management
man, S., eds. (1996)

mentally  Responsible| |dsire/library/docs/ natural gas markets.

Economies. RPS_Map.ppt Washington, DC:

3. DSIRE. (n.d.) Data-| |4. Elliott, R. N., Ship-| [American Council for Risk

base of State Incentives

ley, A. M., Nadel, S,

an Energy-Efficient

for Renewables. Re-| |Brown, E., Petak, K., & | [Economy.

trieved February 18,| |Bluestein, J. (2003). Im-| |5. Hanson, C., & Ran-
2005, from  http://| |pacts of energy efficiency | |ganathan, J. (2003). Cor-
www.dsireusa.org/ and renewable energy on | | porate greenhouse gas
emissions inventories: | |6. Henning, B., Sloan,| [7. Hoff, T., & Herig, C.

Accounting for the cli-
mate benefits of green
power (Corporate
Guide to Green Power
Markets Installment 3).
DC:

World Resources Insti-

Washington,

tute.

M., & de Leon, M.
(2003). Natural gas and
energy  price
Arlington, VA: Ameri-

volatility.
can Gas Foundation.
Prepared for the Oak
Ridge National Labora-
tory.

(1997). Managing risk
using renewable energy
technologies. In S. Aw-
erbuch & A. Preston
(Eds.),

....contd on page 59

Management is
fundamental to
Energy
Industry’s

SUcCCess.....

Choose Pro-active
over Reactive




5. Perez, R, Seals, R, &
Stewart, R. (1993). As-
sessing the load matching
capability of photovoltaics
for US utilities based

upon satellite-derived

Specialists  Conference,

Louisville, KY.

6. Perin, Constance.
(2004).

Risks:

Shouldering
The Culture of

Control in the Nuclear

versity Press.

7. Pew Center on Global
Climate Change. (2004).

Climate change activities

.contd on page 60

Volume 3 Issue 1 Page 59
BRACING FOR AN UNCERTAIN ENERGY
FUTURE: RENEWABLE ENERGY AND THE US
ELECTRICITY INDUSTRY..CONTD
The virtual utility: Ac-| |1. Lovins, A., Datta, E. | |nomic benefits of making
counting, technology &| |K., Feiler, T., Rabago,| |electrical resources the
competitive aspects of| |[K. R., Swisher, J. N.,| [right size. ~Snowmass,
the emerging industry.| [Lehmann, A., et al.||CO: Rocky Mountain
Norwell, MA: Kluwer| [(2002). Small is profit-| | Institute. Are we do-
Academic Publishers. able: The hidden eco- ing enough?
2. Lovins, A, & Lovins,| |3. National Energy Pol-| |G., Herig, C., Letendre, S.,
L. H. (1982). Brittle| {icy Development Group| |et al. (2004). Availability
power: Energy strategy| [(2001). National Energy | |of dispersed photovoltaic Energy
for national security. An-| |Policy. Washington, D.C.. | [resources during the Au- Industry is a
dover, MA:  Brick| |U.S. Government Printing | |gust 14th 2003 North- huge
House Publishing Co.,| |Office. east power outage. Pro- challenge...
Inc. 4. Perez, R., Kmiecik,| |ceedings of the American
M., Hoff, T., Williams, J.
i
Solar  Energy  Society, | |insolation data. Proceed-| [Power Industry. Prince-
Portland, OR. ings of the 23 IEEE PV | [ton, NJ: Princeton Uni- 7

Ignoring the risks
inherent in po-
tential invest-
ments can be a

costly exercise...




BRACING FOR AN UNCERTAIN ENERGY
FUTURE: RENEWABLE ENERGY AND THE US
ELECTRICITY INDUSTRY..CONTD

in the United States:

2004 update. Arlington,
VA: Pew Center on Global
Climate Change.

1. Schobert, Harold H.
(2002). Energy and Soci-
ety. NY: Island Press.

2. Schrader-Frechette,
K.S. (1980).

Power and Public Policy:

Nuclear

The Social and Ethical

Problems with  Fission
Technology. Boston: Klu-

WEer.

3. US Energy Informa-

tion Administration. (n.d.).

Volume 3 Issue 1 Page 60

U.S. natural gas prices.
[Spreadsheet]. Washing-
ton, DC: US Department
of Energy, Energy Infor-

ng/
ng_pri_sum_dcu_nus_m.
htm.

through increased deploy-
ment of renewable en-
ergy and energy efficiency
(LBNL-56756). Berkeley,

: L 4. Wiser, R., Bolinger,
mation  Administration. CA: Lawrence Berkeley
, M, & St Clair, M. _
Retrieved January 11, National Laboratory.
(2005). Easing the natu-
2005, from  http://
_ ral gas crisis: Reducing
tonto.eia.doe.gov/dnav/
natural gas prices
About the Author: University of Delaware studying with the Center
By Wilson Rickerson, for Energy and Environ-

Huei Wong, John Byrne,
Young-Doo Wang, and

Sarah Sasser

Center for Energy and

Environmental Policy

Contact:
John
jbbyrne@udel.edu

Wilson Rickerson, Huei

Byrne

Wong, and Sarah Sasser
are master's students and

research associates

mental Policy (CEEP),

University of Delaware.

John Byrne is Director of
CEEP and Distinguished
Professor of Public Policy,

....contd on page 61

The
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renewable
energy
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generators,
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dispersion,
and output
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Pro-Active, Formal, Structured
Approach of Managing
Innovation/Industries Risks over
Reactive and Informal Approach
will be a required competency
for all the Nations and its
Enterprises in the coming years!

Risk
Managem
ent is an
on-going
continuou
S process




	NCMS Hydrogen Workshop Invitation.pdf
	FAXBACK REGISTRATION




