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Research to Go
As the 104th Congress gets down to busi-
ness, people inside and outside Washing-
ton are curious to see what the Republican-
controlled House and Senate will—and
won't—do. Some observers predict sweep-
ing changes throughout the federal govern-
ment, while others forecast two years of
legislative gridlock. One thing is certain,
though. When the debate swings to issues
concerning energy, natural resources, or
environmental quality and standards, RFF
will be ready to serve up a full course of
impartial research and analysis.

The articles in this Resources address
topics likely to appear on the new congres-
sional agenda. Linda Stuntz, a member of
RFF's board and former deputy secretary at
the U.S. Department of Energy, discusses a
California proposal to restructure the elec-
tric utility industry; she analyzes the effect
that enhanced competition may have on
that industry and its customers. Looking
ahead, RFF is launching a multiyear project
to study the environmental impacts of
restructuring the electricity industry.
Restructuring will also be the subject of the
next RFF Council meeting, to be held in
Carmel, California, in April.

Terry Davies looks back at the 103d
Congress, "the Congress that discovered
risk assessment." Risk assessment has
been hailed as an effective tool for setting
environmental priorities, and the new
Republican Congress may be more, rather
than less, willing than previous Con-
gresses to use it to undertake regulatory
reform. But, as Davies notes, selecting the
appropriate version of risk assessment for
a given application is extremely impor-
tant. He has long propounded the effec-
tive use of risk assessment and has learned

to appreciate both the strengths and
weaknesses of this analytic tool.

The U.S. space program will also be
scrutinized by the budget-minded 104th
Congress, as legislators and policymakers
consider how much to spend on space
research and what to expect from that
research. Molly Macauley, a pioneer in the
field of space economics, reviews the tan-
gible and intangible benefits the nation
has historically expected from its space
program. In her article, she asks tough
questions about whether some articulated
goals of the space program—jobs, interna-
tional status, technology transfer—are best
met through space research.

In the next year or so, the United States
will attempt to implement a pledge, made
at a United Nations convention in 1992,
to reduce its greenhouse gas emissions to
1990 levels by the year 2000. Although
the Clinton administration has proposed a
plan to meet these targets, achieving them
will be a difficult task for the United States
and other industrial nations. Joel Darm-
stadter, who has studied climate issues for
many years, outlines the Clinton adminis-
tration plan. He identifies immediate chal-
lenges and pinpoints a missed opportunity
or two.
When it comes to environmental legisla-

tion and policymaking, RFF won't be found
on either side of the aisle. We attempt to be
as objective, as precise, and as dispassionate
as possible, and we try to anticipate issues
before they fully emerge. We are grateful for
the generous support of our contributors,
who enable us to have research and analysis
ready when it is needed.

Robert W. Fri, President
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Current Shock: Competition in
Electricity Service
Linda G Stuntz

C
onsumers may not have given
much thought to who supplies
their electricity, or how, but they

should know that a tremendous battle is
being waged behind their electrical
sockets. Just as several long-distance
telecommunication carriers (AT&T,
Sprint, MCI) now compete to serve each
household, so too firms with currently
unfamiliar names may one day—in the
not-so-distant future—be competing to
supply household electricity. Whether,
when, and how this happens are ques-
tions at the center of a vigorous debate
occurring in Washington, in state capi-
tals, and in courtrooms around the
United States.

California proposal to open
the electricity market

Traditionally, households and busi-
nesses have had little choice when it
comes to buying electricity. Utility com-
panies providing electricity were granted
exclusive service areas (or monopoly
franchises) by the states in which they
operated. In return, electric companies
were obligated to provide service to all
customers within that territory who
wanted it. And the rates electric compa-
nies could charge for the electricity they
sold were regulated by state public ser-
vice or public utilities commissions.

Earlier this year in California, how-
ever, the public utilities commission
floated a proposal that sent tremors
throughout the electricity industry, not
only in California but everywhere else as
well. Under this proposal, by 1997 large
industrial customers in California—a
factory, for example—could buy power
from any supplier, including electricity

brokers or nonutility generators. Indi-
vidual homeowners would have a simi-
lar option by 2002; in other words, they
could shop around for electricity "bar-
gains" in the same way they shop for
other commodities. The local utilities,
for whom these customers used to be
captive, would be required to wheel the
power—that is, the local utility would
have to use its power lines to bring to
each factory or home the bargain elec-
tricity that customer had purchased else-
where. In return for this service, the
local utility would be paid a fee.

Thus, under the California proposal,
if a power producer in Nevada could
generate more electricity than it could
sell to its customers there, it could sell
the surplus power to customers in Cali-
fornia if its price were attractive com-
pared to the price charged by California
electric utility companies. To say the
least, such an arrangement would rep-
resent a fundamental shift in the way
electricity service is provided. Michigan,

Under the California proposal,
by 1997 large industrial
customers in the state could
buy power from any supplier,
including electricity brokers or
nonutility generators.

Tpte

Wisconsin, Texas, and several other
states are either experimenting with or
contemplating similar changes, though
none have gone so far as California.

The debate sparked by the California
proposal—whether consumers should

have the right to purchase power from
sources other than their local utilities—
can be traced back to the Energy Policy
Act. Little noticed when it was signed
into law by then-President George Bush
in October 1992, the Energy Policy Act

gave the Federal Energy Regulatory Com-
mission expanded authority to order

utilities to use their transmission and

distribution lines to make available elec-
tric power generated by other utilities

and nonutilities. That authority applies

only to wholesale transactions—that is,
sales of electricity from one utility com-
pany to another. But the competitive
forces unleashed by the Energy Policy
Act have prompted interest in extending
this competition to all levels of the

industry and to all consumers of elec-
tricity.

Two sides of the
restructuring debate

There are many reasons for the recent

interest in enhanced competition in the

electricity business. One is the wide dis-
parity in prices paid by electricity con-
sumers, not only in different regions of

the country but even within a single
state. For example, the Pennsylvania
cities of Pittsburgh and Uniontown are
only fifty miles apart, but homeowners
in Pittsburgh pay 12.4C per kilowatt

hour for their electricity, while Union-
town homeowners pay only about half

that, 6.5 per kilowatt hour. Similar

disparities in rates exist among states
and regions of the United States and
between industrial and commercial

users. These disparities can create very
real competitive consequences when a
firm in a higher-cost area competes

against one in a lower-cost area.
Proponents of the "shopping" ap-

proach to electricity argue that consumers
will benefit if given the opportunity to

hunt for the lowest-priced electricity.
They argue that only through competi-
tion will inefficiencies associated with

the current structure and regulation of

the electric utility industry be elimi-
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nated. As evidence, they point to the
substantial reductions in long-distance
telephone rates in the wake of deregula-
tion in that industry.

sat
Many utilities, small consumer
groups, and environmentalists
argue that moving to wide-
open competition in electricity
markets will benefit only the
largest industrial customers.

Countering these arguments for "shop-
ping," however, are many utilities, small
consumer groups, and environmental-
ists, who argue that moving to wide-
open competition in electricity markets
Will benefit only the largest industrial
customers. Rather than producing lower
rates for all consumers, these opponents
argue that extending supplier choice to
the retail level will only result in costs'
being shifted from large customers, who
are most attractive to new suppliers, to
smaller customers. Moreover, environ-
mentalists and consumer advocates
worry that making electricity markets
more competitive could jeopardize
many programs currently conducted by
Utilities to protect low-income house-
holds, conserve energy, and develop
new, more environmentally benign elec-
tricity-generating technologies. In 1992,
for example, electric utilities spent $2.2
billion on energy conservation pro-
grams (called demand side manage-
fluent, or DSM), up from $1.7 billion
the previous year.

Industrial customers have long ar-
gued that DSM, low-income assistance,
and other programs increase their elec-
tricity rates while the benefits of such
Programs have accrued mostly to other
Customers. If these industrial customers
Were free to shop around for electricity,
they would seek to avoid paying for
such programs. (In much the same way,
after years of subsidizing local telephone

service, businesses took advantage of
cheaper long-distance telephone rates
when they became available). Thus, if
DSM and other socially desirable pro-
grams carried out by utilities—acting
essentially as agents of the government—
are to continue in a more competitive
electric utility industry, these programs
will have to be funded through different
mechanisms. Faced with competition
from nonutility electricity generators
who do not undertake similar programs,
utilities already are reducing DSM spend-
ing and cutting back on research and
development efforts.

The advent of nonutility
generators and new technology

The debate over competition in the
electricity industry is fueled further by
the growing share of electricity that is
being supplied by entities other than
traditional utility companies. These
nonutility generators include companies
that produce electricity as a byproduct
of, say, steel or chemical production
(called cogenerators); small producers
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using unconventional fuels, such as bio-
mass or geothermal energy; and inde-
pendent power producers, which pro-
duce electricity using traditional fuels
but which do not own distribution or
transmission facilities. Such nonutility
power producers own electric-generat-
ing capacity but, unlike traditionally
regulated electric utilities, they lack a
designated service area.

Since 1978, when the Public Utility
Regulatory Policies Act (PURPA) was
passed to encourage the construction of
cogeneration and small power plants
using unconventional fuels, these non-
utility producers have supplied an
increasing amount of U.S. electricity.
Although still responsible for less than
10 percent of the electricity generated
nationwide, each year since 1991 they
have brought more new generation
capacity into service than have utilities.
Moreover, in certain states (such as
California, Virginia, and New Jersey),
nonutility generation has grown to
account for more than 20 percent of the
state's installed generation capacity.
Using new technologies, such as highly
efficient, combined-cycle, natural gas
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turbines, and taking advantage of histori-
cally low natural gas prices, nonutility
producers frequently generate electricity
at a cost below average utility system
costs.

This is not the first time in the history
of the electric industry that new technol-
ogy has offered cost advantages. What is
new, however, is the argument that the
benefits of new technology should be
available directly to certain customers,
rather than to all customers through the
utility as their supplier. The key issue,
then, is whether new, advantageously
priced electric supplies should continue
to be sold to utilities as "portfolio man-
agers" for all customers or whether some
or all individual customers should be
able to purchase power directly from the
supplier of their choice, thereby obtain-
ing for themselves the benefit of new
technology.

An obligation to serve

A serious complication in the debate
about enhanced competition in the elec-
tricity industry has to do with the elec-
tric utilities' historic obligation to serve.
If customers are allowed to choose sup-
pliers other than their local utility, must
the utility be prepared to resume service
if, after leaving the grid to shop around,
a customer wishes to return? Fairness
would seem to dictate that allowing cus-
tomers the right to shop around for
power should free the utility of any oblig-
ation to serve them in the future. Cus-
tomers (and society), however, may not
be prepared to assume the risk that some
customers could become, quite literally,
"powerless."

Historically, the obligation of utilities
to serve all customers has had a flip side
that benefited utility companies. Gen-
erally speaking, once state utility regula-
tors had given companies approval to
construct new plants, the utilities were
permitted to recover the costs of those
plants through the rates they charged.
Plants that, in hindsight, were not such
good ideas nevertheless were paid for

by consumers, along with the plants
that turned out to be bargains and were
worth more in the market than regu-
lated rates reflected.

What will happen in a more compet-
itive environment if utilities cannot pass
along to electricity consumers the costs
associated with high-cost plants and
other commitments undertaken volun-
tarily or by direction from regulators to

With enhanced competition,
what becomes of the electric
utilities' historic obligation to
serve? Customers and society
may not be prepared to assume
the risk that some customers
could become, quite literally,
"powerless."

meet customer needs? Will stockholders
be forced to "eat" the costs associated
with these stranded assets? Should the
low-cost generators, or the customers
for whom these costs were incurred and
who will benefit from competition, be
required to bear some of these costs?
These questions raise critical issues that
have yet to be resolved.

The industry of the future

The stakes associated with this battle
over the future role of competition in
the electricity industry are substantial.
Some $200 billion worth of electricity is
sold each year in the United States,
making the electric utility industry not
too much smaller than the auto indus-
try. Some $500 billion has been in-
vested in electric plants and equipment.
And more than $25 billion is being
spent each year to upgrade and replace
this capital stock.

Depending on how the transition to
greater competition in the electricity

industry is structured, electricity con-
sumers, generators, shareholders, and
the financial community all fear the pos-
sibility of large losses. Utilities with high
rates relative to the marginal cost for pro-
duction for the region within which they
operate (for example, those utilities

required to purchase large amounts of
high-cost power under PURPA, and
some with recently completed nuclear
power plants) are especially at risk of
financial loss.

The rough outlines of the electric util-
ity industry of the future are beginning
to emerge. Almost certainly, there will be
disag,gregation of the vertically integrated
utilities we have known in the past.
Generation, transmission, and distribu-
tion are likely to be separate functions, if
not separate companies. Some experts
and participants in the debate favor a
system in which atomistic buyers and
sellers negotiate bilateral contracts.
Others favor a system in which all elec-
tricity transfers are coordinated by a cen-
tral controller. This controller would run
an organized spot market for electricity
and dispatch power based on the bids of
buyers and sellers. Some argue that there
is a role for both a central spot market
and bilateral contracts.

Regardless of the system that results,
the electricity industry of the future will
differ as much, or more, from the indus-
try of fifteen years ago as modem finan-
cial institutions or telecommunications
companies differ from their seemingly
prehistoric ancestors. As our economy
becomes increasingly electrified—
demand for electricity continues to grow
faster than that for other energy sources
and faster than growth in gross domestic
product—the change is one we would all
do well to watch closely.

Linda G. Stuntz is a partner in Van Ness
Feldman, P.C., a law firm located in Wash-
ington, DC, and a member of REF'S board of
directors. She thanks Cheryl Feck of Van
Ness Feldman for helping to develop this
article.
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Congress Discovers
Risk Analysis
Terry Davies

The 103d Congress, which con-
cluded in November 1994 in a
blaze of partisan bickering, will

be forgotten for many reasons by those
interested in environmental policy. With
the exception of creating a new national
park in the California desert, Congress
failed to take action on a long list of envi-
ronmental issues. However, the 103d
Congress will be memorable on at least
one environmental count: it was the
Congress that discovered risk analysis.

Congress has regulated risk for dec-
ades. For example, the national ambient
air quality standards called for in the
Clean Air Act of 1970 are required to
Protect against health risks to sensitive
Populations . The Toxic Substances Con-
trol Act, enacted in 1976, was probably
the first law to explicitly use "unreason-
able risk" as the criterion for government
to take regulatory action. But Congress
has never concerned itself with how risks
were calculated or with comparing differ-
ent risks. Risk as a general concept was of
concern but, with a few notable excep-
tions, risk analysis was not. In 1993-
1994, this situation changed dramati-
cally.

Below I review some of the efforts in
the 103d Congress to deal with risk anal-
ysis; I then identify the major factors
underlying lawmakers' interest in such
analysis. I also outline what risk legisla-
tion can (and cannot) accomplish and
distinguish among the uses of risk assess-
ment, two issues about which Congress
seems to be confused. .

Legislative risk proposals

More than a dozen bills dealing with risk
analysis were introduced in the 103d

Congress. Notable among these were bills
introduced by Senator Daniel Patrick

Moynihan (D—New York) and Represen-

tative Herbert C. Klein (D—New Jersey).

Even more notable was an amendment to
S.R. 171, a bill proposed by Senator John
Glenn (D—Ohio) to make the U.S. Envi-
ronmental Protection Agency (EPA) a
cabinet department.

Senator Bennett Johnston (D—Louis-
iana) introduced the amendment, which
would have required that EPA conduct a
risk analysis for each of its regulations
and compare the risk reduction to be
achieved by the regulation with the cost
of the legislation and with other types of
risks. The Senate overwhelmingly passed
it by a 95-3 vote, but later the content of
the Johnston amendment was modified
several times. (The original version
required risk analysis of all final regula-
tions; later versions made the require-
ment applicable only to major regula-
tions and to proposed rather than final
regulations.)

Legislators proposed adding this
amendment to almost every pending
environmental bill. The lack of action

on environmental legislation during the
103d Congress was due, to a great ex-
tent, to an inability to reach an accept-
able compromise on the amendment's
language. Junior members of the House

surprised the leadership by defeating

the rule under which the EPA cabinet

bill would go to the House floor for a
vote, in part because the rule would

have precluded consideration of the

Johnston amendment.
The basic requirements of the

Johnston amendment were similar to the

cost-benefit requirements already called

for by a Clinton administration executive
order (E.O. 12866). The Johnston amend-

ment's one novel requirement was that

the risks to be regulated be compared

with other risks—a challenging require-

ment but not one that would bring to a

halt all environmental regulatory efforts.

Senator Moynihan's bill (S.R. 110),

the "Environmental Risk Reduction Act

of 1993," would have required the EPA
administrator to establish a Committee

on Relative Risks to "identify and rank

the greatest environmental risks to

human health, welfare, and ecological

resources," as well as a Committee on
Environmental Benefits to provide expert

advice on estimating the quantitative

benefits of reducing risks. In addition,

the bill would have required EPA to de-

velop "guidelines to ensure consistency

and technical quality in risk assess-

ments." Finally, the bill would have

required EPA to establish a research pro-

gram on environmental risk assessment

and to create an Interagency Panel on

Risk Assessment and Reduction to coor-

dinate federal efforts.

/

The Johnston amendment's
one novel requirement was
that EPA compare risks to be
regulated with other risks—
a challenging requirement but
not one that would bring
to a halt all environmental
regulatory efforts.

Moynihan's bill, which was aimed at
improving the quality and visibility of
risk assessment, emphasized comparative
risk analysis of the problems addressed
by different EPA programs, rather than
risk analysis of the problems addressed
by individual regulations. A bill intro-
duced by Representative Klein contained
some of the same provisions as the Moy-
nihan bill but focused on improving the
quality of risk assessments done to sup-
port individual regulations. Klein's bill
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Terry Davies chaired a forum on risk
assessment organized by the Center for
Risk Management. Six high-level policy-
makers—including EPA Administrator
Carol Browner, Senator Max Baucus, and
Representative John Mica—attended the
March 1994 event. Their discussion cen-
tered on legislation sponsored by Mica
that would require EPA to conduct a risk
analysis for all regulations it proposed.

(H.R. 4306) would have established a
Risk Assessment Program within EPA to
develop, review, and update risk assess-
ment guidelines. Other elements of the
Klein bill included research and training
in risk assessment and a pilot project on
comparative risk analysis.

The Klein bill originally was sup-
ported by the Clinton administration.
Environmentalists, who have generally
opposed any efforts to promote risk
analysis, stated that they would not
oppose the bill. However, the House
Committee on Science, Space, and Tech-
nology made a series of changes in the
bill that caused both the administration
and the environmentalists to oppose its
passage.

The offending changes were put for-
ward by congressional members and
staff who believe that EPA risk assess-
ments are generally biased in favor of
regulation and exaggerate the degree of
risk. The changes would have done two
things. First, they would have made
both risk assessment guidelines and
EPA's risk assessments potentially sub-
ject to judicial review. In withdrawing
support for the bill, EPA stated that the
changes could make risk assessment
"more a construct of the courts than of
sound science." Second, the changes
would have directed EPA to use "the
most plausible" and "unbiased" assump-
tions to calculate "central estimates of
risk" and to employ the "best informa-
tion." Although these changes sound
innocuous, they could have changed
EPA's risk assessment methodology in
fundamental ways, especially when
combined with the threat of litigation.

In the closing days of the session,
Congress enacted a U.S. Department of
Agriculture reorganization bill with a
version of the Johnston amendment
attached to it. However, the amendment
applies only to environmental and
health regulations promulgated by the
Department of Agriculture. No other
risk legislation passed, but the issues
raised in the debate over the Klein bill
will be high on the agenda of the 104th
Congress, many of whose Republican
members have promised reform of fed-
eral regulation as part of their "Contract
with America." The reasons for interest
in risk have become, if anything, more
pressing, and the Republicans have gen-
erally been more supportive of risk leg-
islation than the Democrats.

Factors underlying Congress's
interest in risk

Why the sudden passion for risk analy-
sis and comparative risk assessment?
Several interrelated factors account for
Congress's newfound interest.

The first factor is a shift in the pub-
lic's view of environmental problems.

Whether because of the increasing costs
of environmental remedies, the right-

ward shift of the nation's politics, grow-

ing cynicism toward all groups and
institutions, or other reasons, many
people no longer believe that all envi-
ronmental problems are urgently press-
ing. The notion of priorities—of some

problems being more important than

others—has entered the environmental

debate.

State and local governments
have seized upon comparative
risk assessment as a potent
weapon for fighting expensive
and often unwanted federal
environmental requirements.

Wt,N,wrtf,ofe,evfr,?owt,:o.,4,

The second factor is the squeeze
being put on some state and local gov-
ernments by unfunded environmental

mandates. These governments have
seized upon comparative risk assess-
ment as a potent weapon for fighting
expensive and often unwanted federal
requirements. In many cases, states and
localities believe they can show that
they are being required to expend funds
on problems that either pose smaller
risks than those arising from other
problems on which the money could be
spent or that pose trivial or nonexistent
risks. This "grass roots" dimension of
the push for comparative risk analysis is
politically of great significance.

In Congress, risk analysis also has
been linked with the issue of takings,
uncompensated restrictions on private
land use. Environmentalists have dubbed
risk analysis, unfunded mandates, and
takings as "the unholy trinity," although
risk and takings do not have the direct,
substantive connection that risk and
unfunded mandates often do. The three
have become linked because each poten-
tially could slow or halt federal environ-
mental regulation.
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A third factor contributing to the
interest in comparative risk is the short-
age of public funds at all governmental
levels. The shortage emphasizes the
need to set priorities and to make hard
choices. Not coincidentally, the con-
gressional committees responsible for
appropriating money to EPA have been
strong supporters of applying compara-
tive risk analysis to different EPA pro-
grams (as opposed to different proposed
regulations). For these committees, risk
analysis holds the promise of providing
a rationale and a defense for difficult
budgetary choices. At the same time,
the results of risk analysis are suffici-
ently broad and uncertain that the com-
mittees do not have to worry about los-
ing control over budgetary decisions.

What risk legislation can
accomplish

No other congressional issue is marked
more by confusion and misinformation
than the current debate over risk assess-
ment. One reason is that legislators seem
confused (perhaps in some cases delib-
erately) about what risk assessment leg-
islation can accomplish.

Members of Congress have an under-
standable tendency to blame EPA for
problems that local constituents have
With pollution-control requirements.
Since risk assessment supposedly guides
EPA decisions, they believe that chang-
ing the way risk assessment is done can
alleviate the problem of unwanted or
unreasonable requirements imposed on
local governments and corporations.
However, for Congress, in many cases
both Shakespeare and the comic strip
character Pogo are apt. The fault is not
in the stars—Congress has met the
enemy and it is them.

The unfunded mandates that have
caused the most problems for local gov-
ernments are those related to drinking
water. Communities complain that EPA
is requiring them to monitor for chemi-
cals that pose no risk and that the agency
is demanding expensive capital invest-

ments to deal with nonexistent threats.
But most of these difficulties arise from
the 1986 amendments to the Safe
Drinking Water Act—amendments that
required EPA to set standards for forty
water contaminants within two years of
the act's passage and to keep issuing
standards for additional contaminants at
an equally rapid pace. Congress directed
that the standards be set "as close to the
maximum contaminant level goal as is
feasible." In turn, the maximum contam-
inant goal is to be set "at the level at
which no known or anticipated adverse
effects on the health of persons occur
and which allows an adequate margin of
safety."

To put it bluntly, Congress should
not pass laws that require absolute pro-
tection for the public and then complain
when EPA promulgates standards that
provide such protection. It should not
pass laws that require EPA to move
rapidly to promulgate numerous regula-
tions and then complain when the
agency moves rapidly to promulgate
numerous regulations. Implementing the
law should not be considered a political
crime.

Congress should not pass
laws that require absolute
protection for the public and
then complain when EPA sets
standards that provide such
protection. Implementing the
law should not be considered
a political crime.

Another "confusion" in Congress is

that risk drives all environmental deci-

sions. In fact, many environmental reg-

ulatory requirements are statutorily

determined by technology and thus rel-

atively unaffected by risk findings. For

example, the initial standards for con-

trolling hazardous air pollutants under

the Clean Air Act Amendments of 1990

are to be based on the best technologies

employed by each type of polluting

facility, not on risk. Similarly, many of

the regulatory requirements under the

Clean Water Act are based on "best

available technology," a determination of

which is unrelated to risk. EPA actions

under these provisions will not be influ-

enced by any changes in risk assessment

methods.

Uses of risk assessment

A more general source of confusion in the

current debate over risk assessment arises

from a failure to distinguish among differ-

ent uses of risk assessment. At least four

different policy uses of risk assessment

exist. Each involves different methodolo-

gies and raises different problems.
The most common use of risk assess-

ment in policymaking is in regulatory
decisionmaking. For all significant regu-
lations, E.O. 12866 requires the agency
proposing the regulation to conduct a
cost-benefit analysis. From the perspec-
tive of EPA and the other health and
safety regulatory agencies, the benefit
side of the cost-benefit equation gener-
ally is the amount of risk reduced by
the regulation as calculated by some
type of risk assessment. Within EPA,
risk assessment is often used to gauge
where to set a standard (although, as
noted above, statutory requirements fre-
quently preclude risk considerations),
because it is the only way to determine
how much (if any) danger a given sub-
stance, product, or activity poses.
A second use of risk assessment

occurs in Congress's statutory definition
of "acceptable risk." Probably the best
example of this use is the Clean Air Act,
which requires the EPA administrator to
promulgate more stringent standards
for emissions of hazardous pollutants
when the technology-based standards
for the emissions "do not reduce life-
time excess cancer risks to the individ-
ual most exposed... to less than one in
one million."



8 RESOURCES WINTER 1995

These "bright line" provisions have
been based on quantitative assessment of
cancer risk, but cancer may not be the
risk that is of most concern. Ecological
threats, birth defects, liver damage, hor-
monal or immune deficiencies, or any of
a thousand other problems may be the
reason for regulating risk. Because the
cancer risk may be irrelevant, gearing the
risk standard to cancer may set the stan-
dard too high or too low. Risk assess-
ment takes many different forms. Quan-
titative cancer risk assessment is only one
of them and often not the most appropri-
ate one to use.

The crudeness of risk estimates
may make it impossible to
establish clearly that one risk
is greater than another
Moreover, such comparisons
do not take into account the
many dimensions of risk other
than the amount of damage to
health and the environment.

Another problem is that the bright
line, acceptable risk approach assumes a
precision that most risk assessments
cannot achieve. Risk assessment is still a
relatively crude science, and, depending
on which methodological assumptions
are used, its results may vary a hun-
dredfold or more. Thus, placing great
legal weight on one point estimate of
risk is an open invitation to shade the
assumptions in a certain direction in
order to achieve the desired outcome.
A third use of risk assessment is pri-

ority setting for individual risks or regu-
lations, which involves comparing one
specific risk to another. Such compar-
isons can be useful in putting any par-
ticular risk into perspective; but two
caveats, neither of which has received
much attention in Congress, are impor-
tant to note. The first concerns the

crudeness of risk estimates. If the uncer-
tainty range around any point estimate
of risk is several orders of magnitude, it
frequently will be impossible to estab-
lish clearly that one risk is greater than
another. The second caveat relates to
the many dimensions of risk other than
the amount of damage to health and the
environment. These dimensions include
whether the risk is undertaken volun-
tarily, whether the victims can be iden-
tified, and whether the nature of the
risk is catastrophic—that is, whether
great damage occurs at one time, as in a
plane crash, or whether less damage
occurs and is spread over time, as in car
accidents. These dimensions of risk are
important politically, psychologically,
and even ethically. They need to be
taken into account when comparing
risks.

The fourth use of risk assessment is
priority setting for government pro-
grams and budgets. This use was pio-
neered by EPA in 1987 when it pub-
lished its report Unfinished Business.
Senator Moynihan has introduced legis-
lation requiring this type of priority set-
ting to be instituted within EPA. Both
the House and Senate appropriations
committees for EPA have expressed
interest in this approach in the belief
that it might provide a "scientific" way
of making (or justifying) difficult bud-
get choices.

Comparisons of risks regulated by dif-
ferent programs are a useful way to con-
sider priorities, and they hold long-term
promise of bringing greater rationality to
government budgeting and goal setting.
However, we do not have (and may
never have) good methods for comparing
different types of risks. Comparing
health risks with ecological risks, for
example, is clearly a value-laden process.
Moreover, acting on the results of broad
risk comparisons is almost always
impeded by individual statutory man-
dates. Each environmental program has
its statutory support, which is designed
(in part) to give each program high pri-
ority and prevent its being compared to
other programs.

The road ahead

Risk assessment can be a powerful tool

for improving environmental policy and
decisionmaking. Like all powerful tools,

however, it can be abused and em-
ployed for nefarious purposes.

Most of the risk legislation that has
been proposed would have little short-
term effect on environmental policy.
However, I believe some of the propos-

als could do major harm to the qualitY
of the science behind regulatory initia-

tives by making risk guidelines judici-

ally enforceable. Doing so would trans-
form risk analysis from a scientific

undertaking to a legal one, would pre-

clude the exercise of scientific judgment
on how to conduct risk assessments of
individual chemicals, and would be a
major obstacle to incorporating scien-
tific advances into risk assessment. In
addition, some proposals would make
risk assessment information useless to

decisionmakers by dictating which risk
assessment methodologies are used.
Some of these proposals can be inter-
preted to mean that risk assessments
should determine risk to the average
person rather than to the most vulnera-
ble people.

However, the discovery of risk analy-
sis by the 103d Congress means that the
new Republican Congress has an oppor-
tunity to forge legislation that will im-
prove the long-term quality of regula-
tory decisions and environmental pol-
icy. If the varied interests with a stake in
environmental policy can reduce the
ideological and partisan coloration that
has characterized the risk debate so far,
and if they can accept both the uses and
limitations of risk assessment, the risk
debate could lead to a new era of more
effective, efficient, and equitable envi-
ronmental programs.

Terry Davies is director of RFF's Center
for Risk Management. Portions of this arti-
cle appeared previously in Inside EPA's
Risk Policy Report (vol. 1, no. 2, October
14, 1994).
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INSIDE RFF NEWS AND PUBLICATIONS

RFF cosponsors population

On November 16, 1994, RFF and the
World Bank held a workshop to explore
What is known about relationships
between population and the environ-
ment and to assess the implications of
that knowledge for investment and pol-
icy decisions. The workshop focused on
three basic questions: Are population
Pressures frequently a prime cause or
exacerbating factor in environmental
damage? Are there significant feedback
effects from the environment to the pop-
ulation? What policy conclusions can be
drawn from answers to these questions?
Two presenters considered these

questions in the context of broad issues
that are ultimately related to land use.
Hans Binswanger, a senior advisor in the
World Bank's Agriculture and Natural
Resources Department, examined agri-
cultural capacity and environmental side
effects. Richard E. Bilsborrow, a fellow of
the Carolina Population Center at the
University of North Carolina—Chapel
Hill, explored forest management and
land conversion.

Other presenters focused on the work-
shop's three questions in the context of
issues affecting the urban landscape.
Ellen M. Brennan, chief of the Population
Policy Section of the United Nations
Population Division, discussed urban
Population densities and their effects on

and environment workshop

the availability and cost of delivering
water, sanitation, and other urban envi-
ronmental amenities. Maureen Cropper, a
senior fellow in RFF's Center for Risk
Management who is currently serving as
principal economist in the Policy
Research Department of the World Bank,
was one of three presenters who exam-
ined feedbacks from the environment to
the population. M. Gordon Wolman,
who is the B. Howell Griswold Jr. Pro-
fessor of Geography and International
Affairs at the Johns Hopkins University,
summarized knowledge gaps emerging
from the presentations.

Organizers of the workshop noted the
importance of learning more about rela-
tionships between population and the
state of environmental resources. If popu-
lation pressures were found to be a prime
cause of environmental degradation, a
potentially strong case could be made for
intensifying efforts to manage population.
If, on the other hand, population were
not a prime cause of that degradation,
emphasis could shift to other remedies,
including standard prescriptions of envi-
ronmental economics for better resource
management. Indeed, even if population

were an important contributor to envi-

ronmental stress, these other remedies

might be more effective than population

control policies.

-

Journalists attend
seminar on environmental
issues

RFF Vice President and Senior Fellow

Paul R. Portney and Terry Davies, direc-

tor of the RFF's Center for Risk Man-

agement, were speakers at a recent semi-

nar to help journalists become better

reporters on environmental issues and

policy alternatives. RFF and the National

Press Foundation, a nonprofit group that

fosters excellence in reporting on public

affairs, sponsored the second annual sem-

inar for journalists on November 13-16,

1994, in Washington, D.C. Twelve re-

porters from newspapers, magazines, and

public radio were selected on a competi-

tive basis to attend the seminar, which

featured talks on a variety of environmen-

tal issues by representatives of govern-

ment, environmental groups, the acade-
mic community, and industry.
One of the most pressing of these

issues is cleanups of hazardous waste
sites. Paul Portney discussed these clean-
ups under the Resource Conservation
and Recovery Act and under Superfund,
which is up for reauthorization in the
current session of Congress. Terry
Davies discussed another issue of in-
creasing concern—how to set priorities
for dealing with environmental risks.

A.W. Mellon Foundation grant supports evaluation of U.S. regulation of pol hit ion
•••••••••••••••=mm...-

The Andrew W. Mellon Foundation has
awarded RFF's Center for Risk Manage-
ment (CRM) a grant of $290,000 to con-
duct a study of the strengths and weak-
nesses of the current pollution-control
system in the United States. The project is
a result of the growing sense that the envi-
ronmental regulatory system in the United
States is "broken" and needs fixing in fun-
damental ways. With many environmen-
tal statutes up for reauthorization, reme-

dies might be proposed and implemented

before the nature of the system's problems

are well understood. In the RFF study,

CRM Director Terry Davies and other

CRM researchers will analyze the current

environmental regulatory system and for-

mulate options for changing it.
Criticisms of the current environmen-

tal regulatory regime focus on both the

regime's ineffectiveness—its failure to
identify and deal with major environ-

mental problems—and its inefficiency—
its failure to give our money's worth for
the amount being spent on pollution con-
trol. "The view that the system is broken is
held most strongly by those who are regu-
lated," says Davies. "It also is increasingly
the view of those who write the laws and
those who administer them. Within the
organized environmental community
there is more willingness to ask searching
questions and try new approaches."
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RFF hosts visiting scholar from Nepal Summer interns sought

Sunil K. Shrestha of the Royal Nepal
Academy of Science and Technology
began a four-month visiting fellowship
at RFF in December 1994. The fellow-
ship was provided by the U.S. Agency
for International Development through
the Asia Foundation. Shrestha is collab-
orating with Walter 0. Spofford Jr.,
who heads RFF's Environment and
Development Program, on a study of
pollution problems and issues in the
Katmandu Valley.

Shrestha's visit coincides with RFF's
development of several proposals to help
Nepal address issues of environment and
development. Currently RFF is seeking
financial support for this effort, which
would be modeled on its successful pro-
gram to help the People's Republic of
China (PRC).

According to Spofford, the success of
a similar program in Nepal hinges on the
ability of RFF to send researchers to
Nepal and to host Nepalese economists
and policy analysts. "In the PRC," said
Spofford, "we are giving Chinese econo-
mists and policy analysts on-the-job

training in environmental planning and
policy design using real situations in
China, as well as instructing them in
applied methods of environmental plan-
ning and policy design during visits to
RFF. This blend of technical assistance
and applied research training would help
Nepal develop its capability for dealing
with the environmental consequences of
industrialization and urbanization."

Sunil K. Shrestha

Every summer, RFF offers a limited

number of paid internships to students
Interns assist RFF staff with project
ranging from technical studies to

applied policy analyses. Interested stu
dents are invited to apply for RFF
internships at this time. Applicants

should have outstanding academic

records in the undergraduate or gradu
ate programs in which they are enrolled
and they should have undertaken course
work in one or more of the following
fields: microeconomics; statistical and
quantitative methods; agricultural, envi-

ronmental, or natural resource manage
ment; or environmental sciences.

The deadline for applications is
March 15, 1995. The internships begin
on or about June 1, 1995 and last from
two to three months. Stipends are corn
mensurate with experience and length of
stay. For further information about
applying for internships, contact the
Office of the Vice President, Resources
for the Future, 1616 P Street NW, Wash-
ington, DC 20036-1400. Telephone
202-328-5067.

Resources readers help in RFF research on transportation and the environment

Winston Harrington

Resources for the Future would like to
thank the more than four hundred
Resources readers who responded to an
auto insurance survey designed by RFF
researchers studying motor vehicle use
and air pollution. The surveys were
mailed last October to nearly 2,700
Resources readers in an attempt to collect
urgently needed data for the newest pro-
ject in RFF's ongoing research on trans-
portation and the environment.
When Senior Fellow Winston Harr-

ington and several other RFF re-
searchers began last summer to examine
the costs and effects of different trans-
portation policies aimed at reducing
motor vehicle emissions by raising driv-
ing costs, they were unable to find
detailed information about one impor-

 NO

tant cost—car insurance. To the re-
searchers' surprise, no information
about the relationship between insur-
ance rates in different parts of the coun-
try and certain household character-
istics (such as the number and age of
drivers) seemed to exist.

Because such information is crucial
to their study, Harrington and his col-
leagues decided to gather it themselves.
Although RFF researchers have con-
ducted many surveys in the past, this
was the first time that they had asked
Resources readers to help supply data.
According to Harrington, response to
the auto insurance survey was adequate
to meet their needs. Some preliminary
results of the survey will be reported in
a future issue of Resources.
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RFF helps assess effects of
Climate change on natural
resources

In September 1988, RFF and the U.S.
Department of the Interior (DOI) entered
into a multiyear cooperative agreement to
undertake interdisciplinary research on
Climate change. The agreement, which has
since been extended to September 1998,
has generated several major research pro-
jects. The latest of these projects is an
attempt to develop an economic-based
framework for evaluating the implications
of climate uncertainty for water resources
development and management. This
research, which was commissioned by the
U.S. Army Corps of Engineers, is being
conducted by Kenneth D. Frederick, a
senior fellow in RFF's Energy and Natural
Resources Division, and David Major of
the Social Science Research Council. As
part of the research, Frederick is examin-
ing water management strategies and
institutional arrangements for adapting to
climate change.

The most recent product of the RFF/
DOI agreement is the book, Assessing the
impacts of Climate Change on Natural
Resource Systems, edited by Frederick
and Norman J. Rosenberg, a former RFF
senior fellow. The volume is a collection
of papers delivered at a workshop orga-
nized by RFF and held in San Diego,
California, in 1993. The workshop fo-
cused on methodologies to assess both
the effects of climate change on terrestrial
and aquatic ecosystems and the socioeco-
nomic consequences of those effects. The
workshop papers were originally pub-
lished in the journal, Climate Change.
Assessing the Impacts of Climate Change on
Natural Resource Systems is available from
Kluwer Academic Publishers.

RFF on the Internet
RFF was connected to the Internet
in April 1994. We can receive
electronic mail at info@rff.org.

New book

Footing the Bill for
Superfund Cleanups:
Who Pays and How?

Katherine N. Probst, Don Fullerton, Robert
E. Litan, and Paul R. Portney

How much is actually spent cleaning up
the nation's toxic waste sites? And who
bears the costs associated with the fed-
eral government's Superfund program?
A corporate environmental tax, along
with taxes on chemical and petroleum
feedstocks, generates about one billion
dollars annually for the Superfund trust
fund. While the broad outline of total
program costs has been known for some
time, researchers are only now begin-
ning to understand how much poten-
tially responsible parties and their
insurers spend on transaction costs and
on site cleanups.

The authors of Footing the Bill for
Superfund Cleanups develop informa-
tion, on a site-by-site basis, on who
is likely to pay the cost of the current
Superfund program. They explore the
short-term financial implications of
changes in liability and taxes on four key
sectors affected by Superfund: chemi-
cals, oil, mining, and commercial prop-

erty-casualty insurers. They analyze the

incidence of different taxing mecha-

nisms and liability schemes and com-

pare the financial effects on specific

industries of the current Superfund pro-

gram and of several alternative liability

and tax-based funding mechanisms

available.
The alternative liability approaches

examined in the book include scenarios

in which liability is eliminated for all

multiparty sites created before Superfund

was enacted and in which parties are

released from liability at sites where

municipal and industrial wastes were

codisposed. The authors also assess the

economic implications of a variety of

taxes that could be used to finance the

creation of a larger trust fund for site

cleanups.

Katherine N. Probst is a senior fellow

in RFF's Center for Risk Management.

Don Fullerton is professor of economics

and public policy at the University of

Texas—Austin. Robert E. Litan, formerly

a senior fellow at the Brookings Insti-

tution, is deputy assistant attorney gen-

eral in the Antitrust Division of the

U.S. Department of Justice. Paul R. Port-

ney is vice president and senior fellow

at RFF.
Footing the Bill for Superfund Cleanups

is copublished by Resources for the

Future and the Brookings Institution.

January 1995. 176 pages.
$32.95 cloth. ISBN 0-8157-2994-4

$12.95 paper. ISBN 0-8157-2995-2

To order books and reports, add

$3.00 for postage and handling

per order to the price of books and

send a check payable to Resources

for the Future to:

Resources for the Future
Customer Services
P. 0. Box 4852, Hampden

Station
Baltimore, MD 21211
Telephone 410-516-6955

Books and reports may be ordered
via telephone. MasterCard and
VISA charges are available on tele-
phone orders.

To order discussion papers,
please send a written request and
a check payable to Resources for
the Future to:

Discussion Papers
External Affairs
Resources for the Future
1616 P Street NW
Washington, DC 20036-1400

Canadian and overseas payments
must be in U.S. dollars payable
through a U.S. bank.
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Discussion papers

RFF discussion papers convey the pre-
liminary findings of research projects for
the purpose of critical comment and
evaluation. Unedited and unreviewed,
they are available at a cost of $6.00 each
to interested members of the research
and policy communities. Price includes
postage and handling. Prepayment is
required.

The following papers have recently
been released.

• "Integrated Economic and Ecological
Modeling for Public Policy Decision-
making," by Hadi Dowlatabadi, Law-
rence H. Goulder, and Raymond J. Kopp.
(94-37)

• "Environmental Regulation and Tech-
nology Diffusion: The Effects of Al-
ternative Policy Instruments," by Adam
B. Jaffe and Robert N. Stavins. (94-38)

• "An Analysis of Alternative Approaches
to Implementing Social Costing of Elec-
tricity in Maryland," by Karen L. Palmer,
Alan J. Krupnick, Hadi Dowlatabadi, and
Stuart Siegel. (94-39)

• "The Structure of an Environmental
Transaction: The Debt-for-Nature Swap,"
by Robert T. Deacon and Paul Murphy.
(94-40)

• "Methods for Estimating the Eco-
nomic Value of Human Health Benefits
from Environmental Improvement," by
Winston Harrington and Michael A.
Toman. (94-41)

• "Sustainable Forest Ecosystems and
Management: A Review Article," by
Michael A. Toman and Mark S. Ashton.
(94-42)

• "Ecosystem Valuation: An Overview
of Issues and Uncertainties," by Michael
A. Toman. (94-43)

• "Goals and Policies for Promoting
`Sustainability": Some Thoughts on the
President's Council on Sustainable
Development," by Michael A. Toman.
(94-44)

• "Deforestation, Investment and Po-
litical Stability," by Robert T. Deacon.
(94-45)

• "Resource Evaluation at a Cross-
roads," by V. Kerry Smith. (94-46)

• "Social Values for Education: Envi-
ronment," by V. Kerry Smith. (94-47)

• "Valuing Health Effects of Air Pollu-
tion in Developing Countries: The Case
of Taiwan," by Anna Alberini, Maureen
L. Cropper, Tsu-Tan Fu, Alan J. Krup-
nick, Jin-Tan Liu, Daigee Shaw, and
Winston Harrington. (95-01)

• "Materials Use and Solid Waste Dis-
posal: An Evaluation of Policies," by Karen
L. Palmer and Margaret A. Walls. (95-02)

• "Environmental Regulation and Inno-

vation: A Panel Data Study," by Adam B.

Jaffe and Karen L. Palmer. (95-03)

• "Correlated Environmental Uncei

tainty and Policy Instrument Choice," by
Robert N. Stavins. (95-04)

• "Extending Liability: Should the Sins

of the Producer Be Visited Upon Others
by James Boyd and Daniel E. Ingbermar
(95-05)

• "Managing Carbon Via Forestr)
Assessment of Some Economic Studies
by Roger A. Sedjo, Joe Wisniewski, Al

Sample, and John D. Kinsman. (95-06)

Recent contributions from individuals

1,

•••

The following individuals made gifts of
$100 or more between September 19
and December 1, 1994, in support of
research and education programs at
Resources for the Future:

Anonymous (3)
John Antle and Susan Capalbo
Austin Brockenbrough III
Arnold Thomas Brooks and Susan

Sonnesyn Brooks
Roberto Campos
Frank Carlucci
John H. Dalton
Lincoln H. Day
David D. Dominick
Merril and Irma Eisenbud
Bernard Eydt
Y.H. Fan
Wayne Gray
Takashi Gunjima
Patrick T. Hagan
Howard Hagler
Edward and Ann Hand
Russel H. Herman
Ching-Kai Hsiao
Dr. and Mrs. Charles R. Jorgensen
Donald M. Kerr
Robert W. Kling
Clifford U. Koh
Jacques J. Kozub
Fumiaki Kubo
John R. McGuire

Ann McLaughlin
Debra Montanino
Hi-Soo Moon
Laurence I. Moss
Gregory and Ann Poe
A. Polycarpou (in memory of

M.A. Flores Rodas)
Angel Ramos
Philip M. Raup
Eirik Romstad
Theodore M. Schad
Pauline and Kerry Smith
Tom Tietenberg
Robert E. Unsworth
Mr. and Mrs. Ron Van Mynen
Charls E. Walker
Marilyn and Hal Weiner
John Fred Weston
Nathaniel Wollman
Kenji Yamaji
Don W. Yu

The following individuals made gifts
between September 19 and December 1,
1994 in memory of former RFF President
Joseph L. Fisher, in whose name RFF has
established dissertation awards to support
graduate students in the final year of their
dissertation research on environmental
and natural resource issues.

Margaret W. Fisher
Shirley F. Weiss
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Recent contributions
from corporations and
foundations

RFF received contributions from the fol-
lowing corporations and foundations
between Sept. 19 and Dec. 1, 1994:
Alcoa Foundation
Center for Global Partnership
Multinational Business Services, Inc.
Pennsylvania Power and Light Co.

For more information about the
RFF Gift Fund, gift annuities, gifts
of appreciated securities, bequests,
or other types of planned gifts,
please contact RFF Vice Presi-
dent—Finance and Administration
Ted Hand at 202-328-5029 or
check the appropriate box on the
enclosed reply envelope for indi-
vidual contributions.

For information about contri-
butions from corporations or pri-
vate foundations, please contact
RFF Development Manager Pat-
rick Hagan at 202— 328-5154.

Especially for RFF donors: Tax law changes make RFF

Gift Fund attractive as a philanthropy option

Changes in the tax law that became effec-
tive on January 1, 1995 will affect the tax
considerations for individuals interested
in setting up private foundations. The
RFF Gift Fund may be an excellent alter-
native for these individuals.

In the past, many people have used
appreciated stock to set up private
foundations, since they have been able
to claim the full market value, not just
the original cost basis, of the stock as a
federal tax deduction. Because of
changes in the tax law, donors are no
longer able to claim the full market
value of appreciated stock when setting
up a private foundation. Thus they
incur a 28 percent capital gains tax on
the increase in value between the pur-
chase of the stock and its sale to create
the foundation.

The Resources for the Future Gift
Fund is a very attractive alternative for
individuals considering establishing a
private foundation. Unlike donors set-
ting up private foundations, donors to
the RFF Gift Fund can still deduct the

full market value of appreciated stock in

the year the contribution is made. They

can then recommend future distribu-

tions from the RFF Gift Fund, so they

can see the benefits of their RFF Gift

Fund contributions during their life-

times. These distributions may be made

to the RFF general fund or to other qual-

ified tax-exempt organizations, such as

hospitals, churches, or universities.

Gifts to the RFF Gift Fund are uncon-

ditional, with RFF retaining control over

the use of the funds. The donor is

encouraged, however, to advise RFF

about the distribution of fund assets.

Contributions to the RFF Gift Fund are

placed under professional investment

management and compound until distri-

butions are made.
Even if the Resources for the Future

Gift Fund is not the most appropriate

way for you to plan your charitable giv-

ing this year, keep in mind the benefits

of making gifts of appreciated securities,
which are deductible up to full market
value.

Resources for
the Future
1994 Revenues
and Expenses

Friends and supporters
of RFF frequently ask
where the institution's
support comes from
and how the money is
spent. These charts pro-
vide a graphic break-
down of revenues and
expenses. (For more
detailed information,
consult RFF's annual
report.)

Revenues

Government
38.6%

Other
Institutions
4.4%

Corporations
16.9%

Investment

Expenses

Grants and
Fellowships
3.1%

26.8% Development
4.6%

Individuals
3.5%

Foundations
9.8%

Administration
22.2%

Outreach and Education
7.9%

Research and
Policy Analysis
62.2%
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Books from Resources for the Future

Worst Things
First?
The Debate

Environmental  I 

over
Risk-Based
National

it

Eiliied liy
Finkel and Dominic

Worst Things First?
The Debate over

Risk-Based National
Environmental Priorities

Adam M. Finkel and
Dominic Golding,

editors

EPA representatives describe the
agency's use of risk-based planning
to set the nation's environmental pri-
orities, while analysts suggest ways
to improve its methods, process, and
implementation. Leading advocates
of alternative paradigms also present
their best cases in this collection of
conference papers.

1994 / 346 pages
ISBN 0-915707-74-8 (cloth)

$45.00

Footing the Bill for
Superfund Cleanups:
Who Pays and How?

Katherine N. Probst, Don Fullerton,
Robert E. Litan, and
Paul R. Portney

The authors explore the financial
implications of changing two compo-
nents of Superfund's current financ-
ing scheme—liability for cleanup
costs and a series of taxes to raise rev-
enues for the Superfund trust fund—
on key sectors of the economy. They
analyze who pays under the current
approach, as well as under four alter-
native liability schemes that were
hotly debated in the 1994 reauthor-
ization debate. (Copublished with the
Brookings Institution)

1995 / 176 pages
ISBN 0-8157-2994-4 (cloth)

$32.95
ISBN 0-8157-2995-2 (paper)

$12.95

Footing
the
Bill for

Katherine N. Probst

Don Fullerton

Robert E. titan

Paul R. Portney

Who
Pays
and
How

ASSESSING
SURF' ISES
— AND

TIES
IN

USE
ING

Assessing Surprises and
Nonlinearities in

Greenhouse Warming

Joel Darmstadter and
Michael A. Toman,

editors

Researchers examine the existing state
of knowledge regarding surprises
(effects that are not natural extensions
of existing trends) and nonlinearities
(responses disproportionate to changes
in stimuli that may threaten adaptive
capacities) in natural and socioeco-
nomic systems confronted with
human-induced climatic change.

1993 / 158 pages
ISBN 0-915707-71-3 (paper)

$25.00
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The Economic Value of
Space Exploration
Molly K. Macauley

The value of U.S. space activities
ranges from the tangible to the intan-
gible, from making scientific discov-
eries and developing and finding
applications for myriad technologies
to instilling a sense of national pride.
To many people, only some of these
values have relevance. Thus federal
Spending on space projects generates
heated debate. To this point, the
National Aeronautics and Space Act
has emphasized the tangible eco-
nomic benefits of space activities,
even though studies suggest that
federal spending for these activities
Produces no long-term productivity
gains for the economy. Given this
situation, policymakers might find a
better rationale for allocating a space
budget by examining the intangible
values associated with space activities.

There has long been lively debate
in the United States about the
attractiveness of space explora-

tion. For example, one of the most con-
troversial issues is the construction of a
Space station to be built and run by the
United States and other space-faring
nations. Opponents have called it "Project
Vampire" and "Space Station Zero," while
Proponents have envisioned it as a step
toward fulfilling humankind's manifest
destiny. Such polar views on the value
of space activities have been reflected in
Congress, which generally appears
divided on the question of funding for
these activities. In 1993, for example, a
single vote saved the proposed space
station.

The difficulty of measuring the in-
trinsic value of space activities lies at the
heart of these funding debates. Like
beauty, the value of space exploration is

in the eye of the beholder. To some, the
value is scientific merit; to others, it is
technical accomplishment. To some,
space exploration fosters a sense .of
pride, stirs the spirit, and offers an
opportunity for vicarious wandering or
wondering. To still others, the value of
space exploration is manifested as some
tangible economic gain in the quality of
life, a means of encouraging young peo-
ple to study science or engineering, or a
source of employment. To others, the
value lies in wielding geopolitical influ-
ence. To many, it is some combination
of these ends. And for many others,
exploring space has little or no value.

In this article I briefly examine the
legislation establishing the U.S. space
program (the National Aeronautics and
Space Act and its amendments) as one
guide to the program's expected bene-
fits or values. I also draw from public
discussion about the space program in
order to illustrate some comparatively
intangible benefits that seem to have
become expected ends of space activi-
ties. Then I summarize the economic
evidence about the size of these bene-

fits, point out some gaps in space eco-
nomics research, and conclude with

back-of-the-envelope calculations de-
signed to illustrate an approach to
thinking about the size of these benefits.

Values implied in NASA
legislation and public debate

Values alleged to arise from space activi-

ties have expanded throughout the his-

tory of the U.S. space program. Amend-

ments to the National Aeronautics and
Space Act reflect changing national con-
cerns and interests but have consistently

emphasized tangible values. However,

the full range of values attributed to

publicly funded space projects is ob-

scured by the legislative record. Intan-

gible values have been just as consis-

tently emphasized in public discussion

about space activities.
According to the legislation that

established the National Aeronautics and

Space Administration (NASA) in 1958,

the U.S. space program is to expand

knowledge about Earth's atmosphere and

about outer space, develop and operate

space vehicles, preserve the leadership of

the United States in inventing and apply-

ing aeronautics and space technology,

and cooperate with other nations in

space projects. These statutorily man-

dated goals imply a mixture of tangible

and intangible values associated with

civil space activities.

Amendments to the National
Aeronautics and Space Act
manifest economic relevance
and pragmatism; they have
not directly reflected many
intangible values that have
become expected ends of space
activities.

Tangible values predominated in sub-
sequent amendments to the National
Aeronautics and Space Act. These amend-
ments read like a time line of the Amer-
ican social agenda. During the 1970s,
when energy and environmental con-
cerns dominated that agenda, the
amendments broadened the legislated
goals of the space program to include
research on and demonstration of many
new technologies. These included solar
heating and cooling technologies, en-
ergy-efficient and environmentally be-
nign ground propulsion systems, bio-
engineering technologies that minimize
the effects of human physical disability,
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The Hubble Space Telescope, shown here being deployed by the space shuttle, has scien-
tific objectives, but it also represents intangible value in the form of national prestige.

advanced automobile technology, and
electric and hybrid vehicle technologies.

During the 1980s, when the respec-
tive roles of government and business
were being debated, new amendments
encouraged commercial use of space
and use by the federal government of
commercially provided space services
and hardware. Moreover, these new
amendments directed those involved in
civil space activities to pursue knowl-
edge of the Earth itself (to monitor cli-
mate change, for example) and to
ensure the preeminence of the United
States in industrial manufacturing pro-
cesses. Like earlier amendments, those
of the 1980s manifest economic rele-
vance and pragmatism, as well as con-
cern with social welfare, the environ-
ment, and commercial opportunity.

Thus far, Congressional legislation
has not directly reflected many of the
more intangible values of space activi-
ties. Yet values such as inspiring young
people to study science, enlarging the
human spirit, or instilling a sense of

pride have been so emphasized in re-
ports by advisory committees to NASA
and by other groups as well that it is as if
they are expected ends of space activities. A
1992 report by the National Research
Council contends that success in space
research could motivate young Americans
to choose careers in science, engineering,
and technology and that a vigorous space
science program could produce informa-
tion that would interest and enlighten a
national audience. Pioneering the Space
Frontier, a 1986 report by the presiden-
tially appointed National Commission
on Space, asserts that space exploration
will remove "terrestrial limits to human
aspirations [and] prove of incalculable
value to planet Earth and to the future of
our species."

The value of intangibles

How "valuable" are the intangible bene-
fits said to be associated with space activ-
ities? To date, economics research has

been more or less limited to measuring
the effect of space expenditures on the

economy, using either large econometric

models or case studies. The models seek

to explain overall macroeconomic growth
on the basis of several variables, including
federal expenditure on space activities.

• The case studies generally compare the

IA costs of space program development with
,4 tne financial return on commercially suC
cessful technologies, such as communica-

• tions satellites.

,9 • A recent Congressional Budget Office

(CBO) report, Reinventing NASA, summa-

rizes the conclusions of these case stud-
ies. One conclusion the CB0 reaches is

I that the short-term economic effects of

expenditures on space activities—one
possible measure of economic benefit—

• are no different from those of other fed-
eral spending. This determination is not

8 surprising, since it is hard to see why
2 federal spending on space activities

should spur the economy more than,
say, federally funded highway repairs.

Nor do the case studies find any evi-
dence of long-term productivity gains to
the economy from space activities. There
may well be productivity gains in some
industries (such as in telecommunica-
tions as a result of communications satel-
lites), but these positive effects have been
due, in large part, to significant industry
investment rather than to federal spend-
ing. As in the case of short-term effects,
the long-term effect of federal spending
on space is similar to that of federal
spending on other activities. Evidence of
long-term economic impact, particularly
from federally funded research and devel-
opment activities associated with space
projects, has been negligible.

But what about contributions the
space program has made in the way of
new products? As the Congressional
Budget Office observes, these so-called
spin-offs or spillovers have become part
of the mythology of space projects. For
example, TANG, Velcro, and Teflon—
all frequently cited as spin-offs from the
Apollo program—were actually devel-
oped before the Apollo program began.
While some spin-offs have no doubt
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resulted, it is unclear at best whether
they should determine the level of
investment to make in space activities.
However, the program might have re-
fined these products or brought them to
broader attention and hence expanded
their commercial markets. Whatever the
case, singling out the effect of govern-
ment influence on the products' mar-
kets is difficult. To date, analysts have
been unable to answer two questions
Concerning spin-offs: What should be
the expected probability that space
activities will produce a spin-off? By
how much should the space budget be
augmented to include this likelihood?

Case studies show that the
economic-stimulus effects of
Spending on space activities
are no larger than those of
Spending on other federal
projects, and they offer no
evidence of long-term
productivity gains to the
economy from space activities.

More important than answering these
questions is ensuring that public policies
Include incentives to generate spin-offs
when so doing seems appropriate.
(Examples of such incentives include
cooperative research and development
agreements between industry and the
federal government; commercialization
Programs, such as NASA's Earth Obser-
vations Commercialization and Appli-
cations Program; and other technology
transfer activities by which the private
sector picks the government technologies
upon which to capitalize.) And, because
economists think pursuit of spin-off
products and services is cheaper and
faster if directly funded rather than indi-
rectly funded by way of space projects,
the space budget should probably not be
increased in the expectation of spillovers.

Future research

A gap in space economics research to
date is that no studies have sought to
measure the national prestige, geopolit-
ical influence, and vicarious thrill that
many associate with space exploration.
To ignore these intangible values may
be to underestimate significantly the
benefits of space activities.

Contingent valuation (CV) methodol-
ogy offers one possible approach to esti-
mating intangible benefits. It involves the
development, administration, and anal-
ysis of sophisticated surveys designed to
elicit individuals' valuations of difficult-
to-measure goods and services for which
no market prices exist. CV surveys typi-
cally supply information to respondents
about the good or service they are being
asked to value, but in a way that does
not bias the respondents in reporting
their valuations.

One way contingent valuation could
be applied to space activities is by ask-
ing respondents how much extra fed-
eral income tax they would be willing
to pay each year in order to finance
additional space activities. The survey
would describe these activities and the
scientific knowledge or other benefits
expected to be gained from them.
CV methodology is at the frontier of

economics research—and, like any fron-
tier research, it is controversial, and not
all of the kinks have been worked out
yet. If CV surveys are to provide useful
information, they must meet many con-
ditions. But the CV approach offers
promise for helping to clarify our
understanding of the intangible values
associated with space activities. It might
even shed light on the magnitude of
these values as well.

A dilemma and some informal
arithmetic

National surveys—informal public opin-
ion polls rather than CV surveys—sug-
gest that the majority of U.S. taxpayers
favor reducing spending on space, al-

though not to zero. Americans like hav-
ing a space program, even though they

are not necessarily well informed about
the program or what it has already re-
vealed about space. Information collected
by the National Science Foundation
(NSF) from 1979 until the present indi-
cates that a majority of U.S. citizens do
not understand the nature of the solar
system or the origins of stars or galaxies.
In Science and Engineering Indicators
(1993), the NSF concludes, "The Amer-
ican understanding of science is, indeed,
rather earthbound." These survey results
pose a dilemma to policymakers. How
can they determine an appropriate space
budget when they cannot reconcile this
apparent lack of understanding with the
values implicitly attributed to space pro-
jects in NASA legislation and public dis-
cussion?

Given this gap, space activities often

end up being judged by default on their
job-creating potential. Indeed, observers
claim that the federal space program has
become another public works project. To
win support for the international space
station, NASA periodically generates a
map indicating the number of jobs in
each congressional district that are associ-
ated with the station. Of course, space-
related jobs are a cost, not a benefit, to the
179,500,000 taxpayers who are not
employed in the federal space program.
For this reason, jobs should not be the
basis of—the value to pursue in—a space
program. But even if they were, a more
effective prescription might be to allocate
the $14 billion NASA budget by giving
$30,000 a year to each of the 433,333
persons believed to be employed in the
"space industry" (30,000 x 433,333 = 14
billion).

If job creation is a poor rationale for
the U.S. space program, and economic-
stimulus effects are no larger for space
projects than for other federal programs,
policymakers might find guidance for
funding NASA in the intangible values
that are alluded to in public debate about
space activities. The CV approach to
measuring these values has not yet been
explored. But the following back-of-the-
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envelope arithmetic illustrates the possi-
ble implications of CV-like results.

Approximately $1—$2 billion has
been at stake each year in recent congres-
sional deliberations on the space budget,
which has ranged between $14 billion
and $16 billion (in inflation-adjusted
dollars) since 1990. Suppose people
were asked if $1 billion would better
promote the intangible values associated

Intangible values attributed to
space activities—for example,
promoting education—could
be measured by asking people
if $1 billion would go farther
to realize these values if the
money were instead allocated
to nonspace activities.

with space activities if the money were
instead allocated to nonspace activities.
For instance, suppose that $1 billion is to
be allocated to a space project under-

taken with Russia and other countries of
the former Soviet Union and that, like
current plans for the international space
station, the project is to be used in part as
a means of international aid. The effec-
tiveness of this approach to international
aid could be tested by asking people if
allocating $1 billion to the space project
is just as likely to help the countries of
the former Soviet Union as an outright
doubling of the U.S. budget (currently $1
billion) for direct aid to these countries.
A comparison of alternative projects

might help to clarify debate about here-
tofore nebulously described intangible
benefits of space activities, such as pro-
moting education. For example, $1 bil-
lion would double current federal capital
spending for college-level science and
engineering programs or double the fed-
eral contribution to higher education. Or
it would fully fund the college education
of some 20,000 students. Would such
programs be more effective stimuli to
education than space-related activities?

As in the case of space projects, each of
these alternative projects could claim its
own intangible benefits, spin-offs, or
spillovers, such as contributing to national
economic health and international compe-
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The NEAR spacecraft, shown in this artist's conception, will collect data about the near-
Earth asteroid Eros. Given the space program's scarce resources and possibly conflicting
goals, such as science research versus commercial gain, Americans must decide which
values associated with space activities they prize most and whether space projects are
better suited to realize these values than nonspace projects.

tition. What must be articulated in public

debate, then, is when and to what extent

space activities better meet the same goals.

Making allocation decisions

Probably no other federal program is

expected to meet as many disparate

objectives as the civil space program.
Together, NASA legislation and the

publicly articulated values that have
become expected ends of space activi-

ties require the program to contribute to

space science, understanding of the

environment, space vehicle develop-
ment, and industrial manufacturing, to

name but a few enterprises. Nor has any
other program been directed to engage

in so many activities while at the same

time pursuing as many possibly con-

flicting objectives—science research

versus commercial gain, technological

innovation versus routine operation,

international cooperation versus inter-
national preeminence. Americans ex-

pect a lot from their space program.
Given high and diverse expectations

on the one hand and scarce resources

on the other, Americans must decide

which of the values associated with
space activities they prize most highly
and whether space projects or nonspace
projects are best suited to realize these
values. Such decisions should inform
resource allocation both within the
space program and between the space
program and other public programs.
Intangible values might be a key factor

in this allocation, but such values have
yet to be measured. Doing so might ease
the growing tension between demands
for accountability in the use of public
money and the freedoms granted the
space program in the interests of sci-
ence, technology, and other public gain.

Molly K Macauley is a senior fellow in the
Energy and Natural Resources Division. This
article is adapted from a presentation given
at "What Is the Value of Space Exploration?"
a June 1994 conference sponsored by NASA
and the University of Maryland.
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The U.S. Climate Change Action
Plan: Challenges and Prospects
Joel Darmstadter

In 1992, the United States and 154
Other countries signed the United
Nations Framework Convention on
Climate Change, an international
accord outlining measures for dealing
With the threat of global warming.
The following year, the Clinton
administration released its Climate
Change Action Plan for meeting the
convention's goal of stabilizing emis-
sions of carbon dioxide and other
greenhouse gases at 1990 levels by
the year 2000. Evaluation of the
Plan's prospects for success must
necessarily be speculative at this
Point, but already several of the
assumptions on which the plan is
Predicated appear questionable.
Moreover, even if the emissions stabi-
lization goal is met, the problem of
global warming will persist.
Therefore, the greatest contribution
of the plan might be to raise con-
sciousness about the need for sus-
tained measures to address climate
change and its attendant socioeco-
nomic consequences.

Asteadily growing scientific con-
sensus suggests that unabated
growth of greenhouse gas emis-

sions might increase global mean tem-
perature by 2-5 degrees centigrade, raise
sea levels by 30-100 centimeters, and
Significantly alter weather patterns
before the end of the next century.
Coastal flooding, impaired agricultural
Productivity, and other consequences of
global warming could threaten eco-
nomic and social well-being throughout
the world. In light of these possibilities,
155 countries signed the United Nations
Framework Convention on Climate
Change (FCCC) at the United Nations

Conference on Environment and Develop-
ment in 1992. The FCCC maps out a
strategy intended to diminish the
prospects of serious climatic change and
to lessen the severity of the economic
and social disruption that might accom-
pany such change (see "Evolution and
Key Provisions of the FCCC," p.20).

The near-term challenge for the
United States is to do its part to meet the
FCCC goal of stabilizing developed
countries' greenhouse gas emissions at
1990 levels by the year 2000. While this
goal does not represent a binding obli-
gation, the United States's resolve in
attempting to achieve it is evident in the
Clinton administration's Climate Change
Action Plan (CCAP), released in October
1993. The plan outlines the means for
reducing this country's emissions of car-
bon dioxide (CO2) and other green-
house gases within the framework of the
FCCC. It lays out a set of nearly fifty
public and voluntary private-sector ini-
tiatives designed to reduce total green-
house gas emissions in the year 2000 to
the level recorded in 1990-1.46 billion
carbon-equivalent metric tons.

Below I review the major challenge
and one missed opportunity of the plan
and evaluate the plan's prospects for
success. I also comment briefly on the
long-term global perspective within
which the plan must be viewed.

The key challenge and a
missed opportunity

If successful, CCAP initiatives would
eliminate 7 percent (around 110 million
tons) of greenhouse gas emissions other-
wise projected by decade's end. The
plan ranges over a wide menu of energy-

saving and other measures for bringing
about these emissions reductions. No
sector of the economy is overlooked in
reckoning potential contributions toward
meeting the overall goal. For this reason,
the means proposed to reach the goal
vary widely. They include private/public
partnership and incentive programs,
exercise of statutory authority, and insti-
tutional reforms.

As outlined, the plan confronts many
challenges. It also misses opportunities
for some basic reforms that would in-
crease energy savings and increase eco-
nomic efficiency. Undoubtedly, the key
challenge is bridging the persistent gap
between actual and economically optimal
energy use. A missed opportunity appears
in the plan's proposal to deal with subsi-
dized parking, a practice that discourages
carpooling and use of public transporta-
tion. I deal with each in turn.

4L4..k lialetiNatitognab

The gap between actual and
economically optimal energy
use represents the potential for
a major payoff in energy
savings; but it also poses a
significant challenge in terms
of overcoming past inertia in
bridging the gap.

The administration predicts that
implementing the CCAP will contribute
to lowering the federal budget deficit
and (using somewhat optimistic
assumptions) yield the private sector an
attractive return on investments that are
designed to lower emissions of CO2 and
other greenhouse gases. (CO2 is the
dominant greenhouse gas; its release is
associated primarily with fossil fuel
combustion and secondarily with defor-
estation.)

This outcome presupposes signifi-
cant changes in energy use by the pri-
vate sector, almost entirely undertaken
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Evolution and Key Provisions
of the FCCC

The process leading to adoption of the
Framework Convention on Climate
Change (FCCC) began in the late
1980s. It was reinforced by a 1990
report of the Intergovernmental Panel
on Climate Change (IPCC) that under-
scored the legitimacy of concern over
greenhouse warming. The report
prompted the United Nations General
Assembly to constitute an Intergovern-
mental Negotiating Committee charged
with the task of drawing up a frame-
work convention on climate change.
The committee's text of the FCCC was
adopted—somewhat reluctantly in the
case of the Bush administration—by
155 signatories at the United Nations
Conference on Environment and
Development at Rio de Janeiro in June
1992. The convention was trans-
formed into an international treaty in
March 1993.

Key provisions of the FCCC
include:

• periodic preparation of national
inventories of greenhouse gas emis-
sions and sinks

• formulation by member countries
of strategies for mitigating and
adapting to climate change

• cooperation in promoting develop-
ment and diffusion of technologies
for reducing human-made emis-
sions of greenhouse gases

• commitment by a party to the con-
vention of developed countries to
stabilize net emissions of green-
house gases at 1990 levels by the
year 2000

• assistance from developed countries
to developing countries—financial
assistance to meet inventorying
responsibilities, technology trans-
fers, and (in some cases) assistance
in meeting the costs of adapting to
the adverse effects of climate
change
A ratifying "Conference of the

Parties," which is scheduled to con-
vene in Berlin in March 1995, will
assume responsibility for overseeing
implementation of the FCCC treaty.
An updated IPCC report assessing
prospective climate change will no
doubt help inform the implementation
process. The report, which is slated to
appear later in the year, will describe
the state of climate science, the possi-
ble physical and economic effects of
global warming, and the feasibility of
mitigation and adaptation strategies.

by voluntary rather than prescriptive
actions. For example, the plan ascribes
well over 15 percent of the overall
greenhouse gas savings in the year 2000
to residential energy users. These sav-
ings are to be achieved, among other
measures, through development of
energy-conscious building codes and
mortgage-lending practices, as well as
incentive programs that would lead to
the introduction of new energy-efficient
appliances. An expanded "Green Lights"
program is designed by the U.S. Envi-

ronmental Protection Agency to acquaint
the commercial lighting market with
opportunities for profitable investments
in energy-efficient lighting systems. The
"Motor Challenge" initiative of the U.S.
Department of Energy seeks to increase
the market share of efficient electrical
motors in industry. (See table on p. 21
for a breakdown of how these and other
CCAP initiatives are expected to change
greenhouse gas emissions levels.)

Successful implementation of the
proposed initiatives is predicated on the

willingness of individuals and firms to

narrow substantially the gap between

economically optimal and habitually

less-than-optimal energy use. While this

gap represents the potential for the major

payoff in energy savings foreseen by the

administration, it also poses a significant
challenge in terms of overcoming the

inertia that seems to inhibit greater en-

ergy conservation. In the past, height-

ened consciousness of energy costs has

narrowed the gap between optimal and

suboptimal energy use, but significantly

bridging the gap has remained an elusive

goal.
One CCAP initiative that might have

been advanced more boldly is a proposal
designed to discourage use of employer
subsidized parking and thereby encour-

age commuters to use public transporta-
tion or to carpool. If implemented, this

proposal, together with several other

energy-saving transportation proposals,

would bring about some seven million

tons of greenhouse gas savings.
Employer-subsidized parking has

long been criticized by tax-reform advo-
cates, who argue that this form of un-
taxed, in-kind income (up to $155 per
month) limits expansion of the tax base
and unfairly penalizes commuters
whose employers do not offer it. It has

also been attacked by conservationists,
who view the practice as the squander-
ing of a rich opportunity for energy sav-
ings. The Clinton administration en-
tered the parking pork fray—but only
gingerly—when it proposed, as part of
the CCAP, that employers offer employ-
ees the cash equivalent of the employ-
ees' currently subsidized parking. The
administration argued that this (hence-
forth taxable) income would induce
many recipients to use public trans-
portation or to carpool and would en-
able them to pocket part of their after-
tax receipts. But political caution has
not been thrown to the wind: nonpar-
ticipating employees would continue to
receive free, untaxed, parking benefits.
Implementation of this rather timid pro-
posal is far from certain, since it
requires new legislative authority.
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The CCAP's prospects for
success

For three reasons, an interim evaluation
of the prospects for achieving the
hoped-for stabilization in greenhouse
gas emissions by decade's end, though
speculative, is somewhat pessimistic.

First, some proposed actions will
require considerable shifting of federal
agency funds. Such shifting seems far
from assured. If, in the eyes of some,
the Clinton administration has failed to
Press environmental policy with the fer-
vor once expected of it, the change in
Party control in the 104th Congress
may not improve prospects for doing so
in the future.

It may be premature to declare
the CCAP emissions savings
target unreachable, but both
increased economic growth and
lower-than-expected energy
prices make it difficult to check
growth in energy use to the
extent implicit in the plan.

Second, the case for improved energy
efficiency that is critical to the success of
the CCAP has been predicated on the
economic benefits that would accrue to
energy users even without the spur of
higher prices, provided that numerous
market barriers, institutional impedi-
ments, and informational gaps are over-
come. It may well be that past attempts to
get people to capitalize on energy-saving
oPportunities were not as skillfully
designed and disseminated as the CCAP
initiatives and thus inhibited a greater
degree of energy conservation. Still, some
analysts argue that prevailing energy-use
behavior comes close to representing
consumers' conscious preferences and
that only through higher energy prices or
taxes—neither of which are proposed in

Changes in greenhouse gas emissions levels under the U.S. Climate Change

Action Plan (C CAP) (carbon-equivalent million metric tons)

Actual Projected emissions of greenhouse

emissions of gases in the year 2000

greenhouse
gases in 1990 without CCAP with CCAP

Carbon dioxide emissions
by sector:

Residential' 253 272 253

Commercialb 206 202 187

Indusuiale 446 468 443

Transportationd 433 503 496

Total 1,338 1,445 1,379

Plus: carbon sequestered
through use of nonfossil
fuel energy 29 29 29

Equals: gross carbon dioxide
emissions 1,367 1,474 1,408

Less: carbon dioxide sinkse 130 137 147

Equals: net carbon dioxide
emissions 1,237 1,337 1,261

Plus: methane emissions/ 166 150 134

Plus: nitrogen oxide and
hydrofluorocarbon
emissionsg 59 81 64

Equals: total greenhouse gas
emissions 1,462 1,568 1,459

Note: Footnotes below refer to some of the means by which the CCAP proposes to reduce green-

house gas emissions.
aMeasures such as enhancing energy-efficiency standards for appliances and upgrading energy-

efficiency building codes.
blnitiatives such as an expanded EPA energy-efficient lighting program, as well as energy-effi-

ciency information, demonstration, and training programs.
'Measures such as accelerating energy-efficient process technologies.

dKey proposal: reform of federal tax subsidy for employer-provided parking.

'Increased uptake of carbon dioxide by forests planted for the purpose of carbon sequestration.

/Initiatives such as more stringent landfill management to reduce methane emissions, as well

as public/private partnerships to reduce emissions and leakages during the production, transmis-

sion, and distribution of natural gas.
gKey measures: public/private partnership and regulatory efforts (under existing EPA author-

ity) to limit emissions of chlorofluorocarbon-replacing substances, such as hydrofluorocarbons, as

well as a U.S. Department of Agriculture program to promote more efficient (less nitrous oxide-

producing) fertilizer use.

Sources: The White House, The Global Climate Change Action Plan, October 1993; and U.S.

Department of Energy, The Climate Change Action Plan: Technical Supplement, Document DOE/P0-

011, March 1994.

the CCAP—could energy-use behavior
change significantly. I do not share that
viewpoint but grant that the issue is far
from resolved.

The third and perhaps most impor-
tant factor undermining the emissions

stabilization goal is the unexpectedly

strong upward trend in U.S. as well as

foreign economic growth. Since 1990,
real growth in U.S. gross domestic
product has been markedly outpacing
the average annual 2.3 percentage rate
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Projected 1990 carbon dioxide emissions for non-OECD countries and for the

world, based on the per capita emissions rates of OECD countries and of G-7

countries
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Note: The Organisation for Economic Co-operation and Development (OECD) is made up of

twenty-four industrialized countries. The G-7 countries are the United States, the United

Kingdom, Canada, Italy, France, Germany, and Japan.

Source: U.S. Department of Energy, Energy Information Administration, Energy Use and Carbon

Emissions: Some International Comparisons, DOE/EIA-0579, March 1994.

upon which the CCAP's estimated emis-
sions savings are based. While this is
surely good news to many households,
it does signify more greenhouse gas
emissions than were anticipated. Along
with this economic growth comes in-
creased demand for energy. This demand
is further stimulated by relatively low
energy prices worldwide—a circum-
stance not foreseen by the CCAP, which
implicitly projects a substantial annual
rise in the real world oil price for the
remainder of the decade. This is a
prospect that seems increasingly in
doubt. Nor does the plan allow for the
fact that the U.S. electricity industry is
becoming increasingly competitive,
potentially leading to lower electricity
prices—thereby stimulating electricity
demand which, again, could translate
into greater emissions than foreseen.

While it may be premature to declare
the CCAP emissions savings target un-
reachable, both increased economic
growth and lower-than-expected energy
prices make it difficult to check growth in
energy use to the extent implicit in the
plan. The plan's projection of a nearly 1.5
percent annual reduction in nationwide
energy intensity thus seems open to
doubt. (In recent decades, a reduction of
such magnitude was strongly helped by
prolonged stretches of rising and high
energy prices.)

The economic recovery now evident
elsewhere in the world raises doubts
about the ability of other countries to
meet the emissions stabilization objec-
tive. Germany and Japan, among others,
have acknowledged the near-impossibil-
ity of achieving that objective by the
year 2000.

Climate control policies from a

broader perspective

Over the long term, whether the CCAP
falls short of or surpasses its emissions

stabilization goal by a few percent is of

minor consequence, since its horizon is

limited to the present decade. Even if the

year 2000 goal is met, additional mea-

sures would be needed to avoid a sub-
stantial increase in emissions during the
ensuing decade and beyond. (An impor-

tant 1994 government report, Climate

Action Report, emphatically acknowledges
this point.) Moreover, even constant

emissions levels after the year 2000 will
still contribute to the atmospheric

buildup of greenhouse gas concentra-

tions, which many scientists argue must

be avoided.
From this longer-term and global per-

spective, dealing with prospective cli-

mate change raises scientific, economic,

and equity questions. For example, what

level of emissions will prevent breaching

Even if the CCAP meets its
year 2000 goal, additional
measures would be needed to
avoid a substantial increase in
emissions and in atmospheric
greenhouse gas concentrations
in future decades.

some threshold level of atmospheric

greenhouse gas concentrations? How
much is society willing to pay to ensure a

long-term climate that is not radically
different from today's? Will a system of
"joint implementation"—that is, a system
for exchanging greenhouse gas emission
"allowances" within and among coun-
tries—prove tractable in the face of mon-
itoring and enforcement problems? (The
limited U.S. experience with sulfur diox-
ide emissions-permit trading is promis-
ing in this regard, but that experience is
too recent to demonstrate the feasibility



WINTER 1995 RESOURCES 23

of such trading on a global scale.) And to
What extent and by what means should
developing countries be excused from the
economic burden of reducing greenhouse
gases? This question is ever-present in
international climate talks. While devel-
°Ping countries will bear much of the
burden associated with climate change,
they are understandably reluctant to
forgo the energy use necessary for eco-
nomic growth in order to forestall cli-
mate change.
The possible ramifications of this

development are daunting. Consider the
hYpothetical consequences when devel-
°Ping economies, which make up the
bulk of the countries outside the Organi-
sation for Economic Co-operation and
Development (OECD), emit greenhouse
gases at the level of the twenty-four
OECD countries. If, in 1990, energy use
by the non-OECD countries had led to
CO2 emissions at the per capita level of
the OECD countries, their total emis-
sions would hive more than quadrupled
and worldwide emissions would have
nearly tripled. If their CO2 emissions
had equaled the per capita level of the
G--7 countries—the United States, the
United Kingdom, Canada, Italy, France,
Germany, and Japan—the effect would
have been even more striking (see fig-
ure, p 22). No one predicts an in-
evitable future outcome along these
lines: conservation, fuel-switching, and
technological advances can all mute the
climatic and other environmental
luiPacts of economic growth. None-
theless, the figure dramatizes the seri-
ousness of the task that must be faced
to bring about a more acceptable state
of affairs.

Confronting global climate
change

Scientific evidence on the prospective
magnitude, regional incidence, and
effects of greenhouse warming contains
substantial uncertainty, and progress in
understanding global climate change is
frustratingly slow. Still, few people would

argue that we can afford to sit back,
watching things unfold.

The risks of completely uncontrolled
emissions were underscored from both
natural science and socioeconomic per-
spectives in a 1993 RFF book, Assessing
Surprises and Nonlinearities in Greenhouse
Warming. In that volume, Norman
Rosenberg, then an RFF senior fellow,
now at Pacific Northwest Laboratory,
wrote: "Driven by a variety of natural
causes, climate is continually changing.

The CCAP contains some
flawed elements and lacks a
certain degree of reality; but as
the first 'White House—led
effort to address global warm-
ing, it deserves considerable
respect and the hind of con-
structive critique around which
ensuing policy can be built.

Now, however, human activities, partic-
ularly land use change and the emis-
sions of greenhouse gases into the
atmosphere, appear likely to induce
other changes in climate, and at an
unprecedented rate.... The burden of
greenhouse-effect avoidance remains
squarely on those industries and activi-
ties that emit CO2 into the atmosphere
through consumption of fossil fuel and
through tropical deforestation."

In the same volume, Anthony Fisher
and Michael Hanemann, natural resource
economists at the University of Cali-
fornia—Berkeley, call particular attention
to what they call the climatic "damage
function," which could spell physical,
biological, and socioeconomic disconti-
nuities of major proportions. Could does
not mean will: we remain woefully igno-
rant about such possibilities—a fact
prompting Fisher and Hanemann to
"urge that more...economic research be
focused on the potentially very large

costs of adjustment affecting stocks of

physical, human, and natural capital."

Clearly, we cannot dismiss global

warming as a trivial climatological phe-

nomenon or blind ourselves to the pos-

sibly severely unsettling consequences

of climate change. The Climate Change

Action Plan contains some flawed ele-

ments and lacks a certain degree of real-

ity; but as the first White House—led

effort to move this country toward a

responsible posture for managing the

global warming problem, it deserves

considerable respect and the kind of

constructive critique around which

ensuing policy can be built. The CCAP

and other efforts to curb emissions of

greenhouse gases can help chart policy

options, as well as keep the importance

of the climate change problem firmly

rooted in our consciousness.

Joel Darmstadter is a senior fellow in RFF's

Energy and Natural Resources Division

and coeditor of Assessing Surprises and

Nonlinearities in Greenhouse Warming

(seep. 14).
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