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No Simple Solutions
In this issue of Resources, RFF senior fellow
Alan J. Krupnick comments on his year on
the staff of the President's Council of Eco-
nomic Advisers. He remarks that one of
the challenges of the job was convincing
the "can-do" types at the White House to
submit new ideas to objective analysis
before (as he puts it) "running with them."

Reflecting on his comment, I realized
how neatly it sums up RFF's characteristic
role in a process that is often anything but
neat. Apart from the evident pride we feel
in seeing one (two, actually—see p. 11) of
our researchers advising the President on
economic policy, we can take satisfaction
in what—and how—RFF contributes in
general to debates about environmental
policy. When highly topical or emotionally
charged issues emerge, RFF researchers are
able to examine them through a dispas-
sionate lens. Closer scrutiny may well
reveal that what is really taking place dif-
fers from what people assume is happen-
ing—and that solutions likewise differ
from what is popularly assumed.

Three articles published here show RFF
scholars working thoughtfully on high-vis-
ibility issues where urgent calls for action
abound. Theodore Glickman weighs in on
the debates about environmental justice.
He is combining exposure assessment
techniques with geographical information
software in order to identify the distribu-
tion of certain environmental hazards in
Allegheny County, Pennsylvania. Prelim-
inary inquiry shows that environmental
equity issues are not as cut and dried as
some would like us to believe.

Programs that encourage businesses to
reduce pollution voluntarily are attractive
because they appear to be cost-effective.

But do they really work? Seema Arora and
Timothy Cason studied the factors that led
businesses to participate in the EPA's
33/50 Program. They find that while com-
panies have quite disparate reasons for
participating in the program, the overall
pollution reductions that could result may
be substantial. (See "Inside RFF" for an
item on RFF's own participation in another
EPA voluntary program.)

Michael A. Toman and R. David Simp-
son also question popular wisdom in their
article on the prospects for environmental
improvement in the former Soviet Union.
They recognize the enthusiasm there for
receiving environmental aid, but they point
out that, without reforms to the region's
basic social and economic systems, the aid
may not have the desired impact.

Lest anyone think this sort of indepen-
dent thinking is new at RFF, Douglas Bohi
and Joel Darmstadter have been applying it
to energy policy since before the so-called
energy "crisis" twenty years ago. As they
observe in their retrospective, government
policy interventions seriously worsened
the problems then, and they fear we have
not learned that lesson sufficiently well.

Those who define and execute policy
understandably yearn for streamlined anal-
ysis that enhances quick action. RFF has a
different role to play. We think that any-
thing that advances our understanding of
the true nature of environmental and re-
source problems and the true potential of
solutions is important, even if it makes those
problems and solutions uncomfortably com-
plex. We continue to be grateful to those
who support our search for such solutions.

Robert W. Fri, President
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Measuring Environmental Equity
with Geographical Information
Systems
Theodore S. Glickman

Concern that racial minorities and
the poor are shouldering a dispropor-
tionate share of the burden of envi-
ronmental hazards has prompted
interest in ways to redress existing
environmental inequities. Many
efforts have been made to identify
these inequities, but not in terms of
the actual risks associated with envi-
ronmental hazards. Researchers at
Resources for the Future are now
combining risk assessment tech-
niques with geographical information
systems (GIS) software to do just
that. They are analyzing environmen-
tal equity with respect to the risks
from industrial hazards in Allegheny
County, Pennsylvania. This test case
of the use of GIS to analyze environ-
mental equity has suggested that
those most exposed to environmental
risks are not always nonwhites and
the poor.

E
nvironmental justice, or the equit-
able distribution of environmental
hazards, is currently attracting

more attention than perhaps any other
environmental issue. Last year, the
White House issued an executive order
that requires federal agencies to consid-
er the impacts of their decisions on
environmental equity, and the U.S.
Environmental Protection Agency has
created a special office to facilitate such
analyses. Both actions were motivated
by concern that racial minorities and
the poor may be shouldering a dispro-
portionate share of the impacts of envi-
ronmental hazards.

Indeed, racial minorities and the
poor, who in many cases are one and

the same people, typically do have
greater exposure to environmental haz-
ards than those who are more econom-
ically advantaged. The poor often live in
areas that are likely to have more envi-
ronmentally undesirable facilities—for
example, factories, power plants, waste
incinerators, and so on—than the areas
where other groups live. And, unfortu-
nately, these subpopulations may
include a disproportionate number of
young children or elderly people, two
groups that are generally believed to be
especially susceptible to the health
effects of pollution.

Before cases of existing environmental
inequity can be remedied, they must first
be identified. Fortunately, a new infor-
mation technology has emerged that can
be used to provide real data about envi-
ronmental equity impacts in any selected
location. This technology—known as
geographical information systems, or
GIS—is a type of software that was origi-
nally developed for combining different
types of spatial data, such as information
about a region's topographical features
and its distribution of natural resources.
Using GIS requires appropriate data and
expertise, but most of the data are
already available, and some systems are
friendly enough to be learned easily.

GIS is becoming an increasingly im-
portant technology for analyzing environ-
mental equity. The information provided
injects an essential degree of objectivity
into environmental justice deliberations.
In turn, this objectivity helps decision
makers to establish priorities based on
information about which hazards create
the greatest disparities in impacts and
which groups of people are most affected.

In the Center for Risk Management at
Resources for the Future, we are con-
ducting a study that demonstrates the
potential of GIS to shed light on the dis.
tribution of environmental burdens. An

important part of the study is a compari
son of proximity-based measurement:

and risk-based measurements of environ-
mental equity. Below we describe how

we have used GIS to generate both kinds
of measurements in an analysis of envi-
ronmental equity with respect to indus
trial hazards in Pittsburgh and surround
ing Allegheny County, Pennsylvania,
circa 1990.

This analysis differs in three impor
tant respects from related analyses of
environmental equity that have been
done elsewhere. First, it considers not
only chronic hazards in the form of air
pollution from industrial facilities but
also acute hazards in the form of poten-
tial exposure to accidents involving the
airborne release of toxic chemicals from
facilities where the chemicals are stored
Second—and more important—our
analysis of equity is based not only on
proximity to hazards but also on the actu-
al health and safety risks associated with
each kind of hazard, separated and com-
bined. These dimensions of equity are
absent in most related studies, which
measure equity based only on people's
proximity to hazardous facilities. Third,
for selected facilities, our analysis will
trace changes in the distribution of envi-
ronmental hazards using historical data
on hazards, land use, property values,
demographics, and other agents or indi-
cators of change, whether legal, political,
or economic.

Our study using GIS reveals the need
to look beyond aggregate results when 1

analyzing equity and to be cautious
when using worst-case assumptions.
Also, somewhat surprisingly, it shows
that, in the face of hazards that have the 1
potential to affect large areas (such as 1

major accidental chemical releases),
most of those who would be exposed do
not belong to the most disadvantaged
groups of people—that is, racial minori-
ties and the poor.
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When our study is completed this
fall, we expect it to benefit a wide audi-
ence, ranging from community groups
to professional peers, by demonstrating
how to assemble data germane to envi-
ronmental equity, how to analyze the
data using moderately priced GIS soft-
ware, and how to interpret the results.
We believe our approach will be partic-
ularly useful in showing how to measure
"outcome inequity," that is, in deter-

, mining whether one socioeconomic
group bears more of the burden of a
particular environmental hazard than
another. In addition, the part of our
study that deals with the use of histori-
cal data to examine the evolution of
environmental inequities should prove
useful in showing how the distribution
of burdens changes with time and_
perhaps--in helping understand why.

Proximity-based measurements

One way to measure environmental
equity is based on people's proximity to
facilities that pose environmental haz-
ards. In our analysis of environmental
equity with respect to industrial hazards
Ifl Allegheny County in 1990, we used a
GIS to avoid some of the pitfalls that
attend more simplistic approaches to
Proximity-based equity measurements.

Previous approaches hinged on a
Comparison of the percentage of minori-
ties or poor people in the census areas
that contain environmentally hazardous
facilities with the percentage of minori-
ties or poor people in nearby census
areas that do not contain such facilities.
This kind of approach is problematic
for several reasons. First, it draws no
distinction between areas that are home
to only one facility and those that host
two or more facilities. Second, it does
not account for the possibility that the
hazardous facility or facilities may be so
Close to the edge of the host area that a
neighboring area is affected as much, if
not more. Third, and perhaps most im-
portant, this approach does not con-
sider that census tracts and counties do

not generally represent either the affected
neighborhood or the range of the haz-
ard associated with a facility. A more
sensible way to represent both is to con-
struct an imaginary circle centered at
each facility, although the question of
how large the radius of the circle should
be is open to question. In the case of
facilities in urban areas, a radius of one
or two miles seems reasonable, since
neighborhoods do not usually extend
any further than that.

Our environmental equity analysis
accounts for all three of the above short-
comings. In this analysis, we divided
Allegheny County's industrial facilities
into two types: those that may pose
chronic hazards and those that may pose
acute hazards. We refer to the former
facilities as TRI facilities after the Toxic
Release Inventory (a national database of
reports of industrial air pollution), from
which we obtained the location of these
facilities and information about emis-
sions from each. We refer to the latter
facilities as EHS facilities because they
store "extremely hazardous substances";
the risks associated with these facilities
arise in the event of an accidental chemi-
cal release rather than from continual,
routine chemical releases. We were able
to identify these facilities using the fed-
erally required reports that indicate
where EHSs are stored in quantities
above a certain threshold.

Next, we constructed circles with
radii of one-half mile, one mile, and two
miles around each TRI and EHS facility.
Then, for each radius, we divided Alle-
gheny County into two parts, one being
the area formed by the circles and their
overlapping portions, and the other
being the rest of the county (the areas
outside of all the circles). We made this
division for the EHS facilities and then,
separately, for the TRI facilities. In each
case, the combined area within the cir-
cles, which may not all be contiguous,
is what we call the "close-proximity
region"—the region where people live in
close proximity to the facilities. We
assumed that, for a given choice of radius,
the close-proximity region is homoge-

neous with regard to proximity effects—
that is, the hazard burden is the same no
matter which facility you are close to or
how close you are to it, as long as you
live within the region.

Using a GIS, we then calculated the
proportion of nonwhite residents and
poor residents inside and outside the
close-proximity region of the sixty-two
facilities in the county that stored large
quantities of EHSs in 1990. We found
that nonwhite residents made up 16 per-
cent of the population inside the close-
proximity region but only 11 percent of
the population outside this region in
1990 (see figure, p. 4, top). Similarly,
poor residents made up 16 percent of the
population inside the close-proximity
region but only 10 percent of the popu-
lation outside that region in 1990 (see
figure, p. 4, center). Thus the percentage
of nonwhites and the percentage of the
poor among people who live close to the
EHS facilities are slightly higher than
those elsewhere in the county.
When we calculated the percentage

of nonwhite residents and poor residents
inside and outside the close-proximity
regions of the county's TRI facilities, we
obtained similar results: the percentages
of nonwhites and the poor living inside
the close-proximity regions were greater
than the percentages of these people liv-
ing outside those regions.

Risk-based measurements

Risk-based equity measurements are
superior to proximity-based equity mea-
surements because they take into ac-
count other major factors on which risk
depends—factors that can actually
change the picture of environmental
equity given by proximity-based mea-
surements. These other factors include
the probability of an accidental release of
chemicals; the size of the area affected by
such a release (which depends, in turn,
on the substance released, the quantity
released, the nature of the release, the
release rate, and the weather at the time
of the release); and the wind direction

1

_A
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EHS facilities and areas with large nonwhite populations

EHS facilities and

Note: The triangles indicate the
locations of the sixty-two facilities in
Allegheny County that stored more
than a minimal quantity of EHSs in
1990. Circles indicate areas within a
one-mile radius of the facilities.
The yellow shading indicates the
areas formed by the 25 percent of
census block groups that had the
highest number of nonwhite
residents in 1990.
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at the time of release. Risk also depends
on the toxicity of the chemical released
and on the level of exposure of the pop-
ulation of concern.

As yet, the results of our risk-based
environmental equity analysis for Alle-
gheny County are confined to acute
hazards associated with EHS facilities in
1990. We defined the risk posed by
these hazards as the expected annual
number of persons exposed to acciden-
tal chemical releases, and we developed
an exposure assessment procedure that
takes all the above-noted factors into
account. We did so using a formula that
multiplies the probability of an acciden-
tal chemical release by the size of the
impact area and the population density
in that area. This procedure allows for
the possibility that any person might be
exposed to several such accidents in any
given year, thereby contributing several
"person-exposures" to the annual total.

Because population exposure varies
by time of day, so does risk. Analysts
commonly calculate only nighttime risks,
because doing so requires only residen-
tial census data. However, because night-
time and daytime risks can differ signifi-
cantly, it is important to account for each
separately. Therefore we used residential
census statistics and "journey-to-work"
data, which reflect the weekday comings
and goings of commuters, to calculate
both the nighttime and the daytime risks
that each EHS facility poses for non-
whites and for the poor (see figure at left,
bottom). Then we calculated the total
risk to nonwhites and to the poor for
each facility alone and for all EHS facili-
ties taken together.
We defined the average risk that EHS

facilities pose as the weighted combina-
tion of the nighttime risks, which only
take the residents of each impact area into
account, and the daytime risks, which
take into account the working population
and the nonworking residential popula-
tion in each impact area. We counted
twice any risk in the overlap between two
impact areas, which is appropriate since
the total risk to any person is essentially
the sum of the two risks. Based on these
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measurements, equity for nonwhites (or
the poor) is said to exist if their percentage
of the total risk is the same as that of non-
whites (or the poor) among the entire
county population.

According to our calculations, which
are based on the most hazardous chemi-
cal stored at each facility, the percent-
ages of nonwhites and poor people at
risk from accidental chemical releases
are 9 percent and 8 percent, respec-
tively. The percentages of nonwhites
and poor people in the county are 13
Percent and 12 percent, respectively. In
other words, nonwhites and poor people
actually bear proportionately slightly
less of the risk than they would if equity
existed.

At first, this finding comes as a sur-
prise because environmental inequities
are generally expected to work in favor
Of the white, more affluent majority, as
demonstrated by the above-noted prox-
imity-based equity measurements. Upon
reflection, however, the reasons for the
outcome of our exposure risk-based
equity measurements are clear.

First of all, this outcome is an aggre-
gate result obtained by combining the
results for all the facilities where EHSs
are stored. On a facility-by-facility basis,
the direction of the inequity varies,
sometimes working in favor of whites
who are not poor and sometimes against
them. The aggregate result shows that,
on balance, it worked against them more
than it worked for them.

Second, nonpoor whites are often at
greater risk from hazards that affect a
large area, such as major accidental
chemical releases, than from hazards that
affect only a small area. This becomes
apparent when we consider that the
radius of the area affected by a major
chemical release accident often exceeds
one mile and that nonwhites and poor
People tend to live closer to EHS facili-
ties than whites and nonpoor people.
Thus, nonpoor whites will be affected at
larger radii.

This phenomenon calls for caution in
risk assessment. Although it is commonly
suggested that worst-case assumptions

be used in assessing risks, doing so
introduces a bias when disadvantaged
people live closer to hazardous facilities
than other people. Why? Because the
impact of hazards on nonpoor white
individuals increases as the hazard area
increases. As a result, risk assessments
that use worst-case scenarios may show
disproportionate risks in nonpoor, white
communities because these communities'
share of the hazard burden is larger than
it would be under average-case assump-
tions—for instance, if the "plume" of a
toxic vapor cloud were assumed to dissi-
pate quickly, rather than more slowly
and over a larger area.
We are still in the process of generat-

ing risk-based measurements of equity
for the chronic hazards associated with
air pollution from the TRI facilities in
Allegheny County. This is a more time-
consuming process, because it requires
that concentration contours representing
countywide pollution patterns first be
modeled for common pollutants such as
particulates, as well as for less ubiquitous
air toxics. When these concentration
contours are grafted into the GIS as a
"data layer," they will be combined with
the aforementioned estimates of popula-
tion exposures in order to assess the
associated risks to nonwhites and the
poor. We will use the resulting risk esti-
mates, which will be expressed not just
as person-exposures but as predicted
cases of cancer or disease, to assess distri-
butional equity. We will also analyze
equity on the basis of the combined risks
of accidental chemical releases and air
pollution, which means that the acute
impacts of accidental injury or fatality
and the chronic health effects of pollu-
tion exposure will have to be measured
on a common scale, such as the total
expected reduction in life expectancy.

Future developments

While the use of GIS to measure envi-
ronmental equity is still in its infancy,
we feel safe in making certain observa-
tions about this practice. Given the wide-

spread availability of census and TRI
data, as well as the increasing availability
of user-friendly GIS packages, the capa-
bility to produce proximity-based esti-
mates of industrial air pollution hazards
is within the reach of many interested
parties. Naturally, such estimates should
not be considered the "last word" on
environmental equity, since TRI data
and EHS storage data are self-reported,
TRI facilities are but one source of air
pollution, and proximity is not a surro-
gate for risk. Other pollution sources
and any environmental hazards that are
of a nonpolluting nature or that are
unrelated to health effects also can be
readily subjected to a proximity-based
analysis, provided that the data are avail-
able, complete, and "clean." GIS may be
a new technology, but the oldest maxim
in computing—"garbage in, garbage
out"—still applies.

Risk-based analysis of environmental
equity is another matter entirely. Such
analysis is still the province of special-
ists, requires much more data than prox-
imity-based equity analysis, and yields
results that are more difficult to inter-
pret. However, these obstacles will be-
come less formidable as more research
of the kind we are conducting is done,
as better risk assessment software be-
comes available, and as risk education
and communication improve in general.
In the meantime, much more research is
needed on how to combine risks, espe-
cially those that are difficult to measure
in common units, such as carcinogenic
and noncarcinogenic risks (or even
health and ecological risks), and those
that do not merely sum when accumu-
lated, namely health risks that are exacer-
bated in the presence of certain other
health risks.

In the near future, two principal ben-
efits are likely to emerge from the use of
GIS to measure environmental equity.
One is the capability of concerned par-
ties, such as public interest groups or
government agencies, to use GIS as a
screening tool to evaluate a region and
determine which facility or facilities are
contributing to the inequitable distribu-
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tion of risks in the region. The other
benefit is the contribution that GIS can
make to the process of facility siting.
Ideally, all the stakeholders in this
process—whether they be industries,
government agencies, or community
groups—would participate in the process
of identifying and evaluating the candi-
date locations for an undesirable facility,
with the assistance of a GIS.

If, at some point in the future, an
inventory of risk estimates could be
developed for each region—whether it
be a city or county—the facilities con-
sidered in the screening or siting process

lower

A Voluntary Approach to Environmental
Regulation: The 33/50 Program

could be evaluated not only in terms of
the absolute risk they pose to each pop-
ulation group of concern but also ac-
cording to their relative contributions to
the overall risk burden of each group.

One overarching policy issue should
be confronted in the not-too-distant
future: Is it ultimately better for all parties
concerned to spread out a region's envi-
ronmental hazards in order to achieve
short-term equity? This would be the
outcome of making immediate, piecemeal
improvements in the status quo. Or is it
better to concentrate these hazards in one
or more "hazard zones" and effect long-

term equity by reducing the associa
risks and putting programs in plaa
enable affected residents to relocate c
time? This issue goes well beyond
use of GIS to measure environmer
equity, although GIS could help in si
a policy analysis.

Theodore S. Glickman is a senior fel
in the Center for Risk Managemeni
Resources for the Future. The finding
this study will be described in an RFF
cussion paper, "Environmental Eqi
Measurements Based on Industrial Ris
which will be available in October.

Seema Arora and Timothy N. Cason

Voluntary pollution reduction gives
companies an opportunity to take
least-cost actions to reduce pollution
and at the same time gain positive
public recognition. Given these poten-
tial advantages, will voluntary pollu-
tion reduction programs attract large
numbers of participants and result in
large pollution reductions? An analy-
sis of the U.S. Environmental Pro-
tection Agency's 33/50 Program
suggests that willingness to partici-
pate in that program varies greatly
among industries and among firms;
indeed, only a small percentage of any
industry's firms are participating in
the program. However, the companies
that are participating are responsible
for a large percentage of toxic emis-
sions. Thus pollution reductions due
to the program could be substantial.

p
ollution reduction programs that
encourage voluntary participation
by companies are gaining currency

as a viable approach to environmental
improvement. But can voluntary pro-
grams be effective in reducing pollu-

tion? What kind of company would
decide to participate? And what kinds
of pollution reductions would be made?

To answer these questions, we con-
ducted a study of the 33/50 Program, a
voluntary pollution prevention initiative
designed by the U.S. Environmental
Protection Agency (EPA) to reduce toxic
releases. This program stresses coopera-
tion between regulators and industry and
provides positive feedback and awards to
participating firms. We evaluated factors
that lead to participation in this program
by industries and by individual firms.
We also compared the 33/50 Program
with other voluntary pollution control
programs. Before we summarize our
findings, however, we present some
background on voluntary compliance
and the 33/50 Program itself.

The movement toward
voluntary compliance

In 1984, a poisonous gas leak from a
Union Carbide pesticide plant in Bhopal,
India, killed more than 2,500 people and

permanently disabled some 50,000 mi
Since then, the potential for accidei
chemical releases has worried resident
communities near industrial plants, N
have wanted to know what chemic
these plants are emitting in order to I
pare for such releases. U.S. reside
began advocating local community ri.)
to-know laws, augmenting a moven-
for worker right-to-know laws that
begun in the late 1970s.

The chemical disaster in Bhopal ;
catalyzed the movement for a fedl
community right-to-know law. In lc
Congress passed the Emergency Planr
and Community Right-to-Know )
which embodies the principle of pu
disclosure. The act requires all manu
turing facilities to report annually
releases and transfers of more than .
toxic chemicals. This reporting has
sulted in the creation of a national d
base called the Toxics Release Invent
(TRI).

One of the results of mandated pu
disclosure has been public pressure
accountability. Such pressure may
exerted by consumer groups, citi

,ted
to

wer
the
flaI
ach

low
t at
s of
dis-
iity
les,"

are.
atal
s of
vho
:als
are-
nts
;ht-
lent
had

also
ral

)86,
ung
kct,
blic
fac-
on
320
re-
ata-
:my

blic
for

• be
zen



e.
al
of
10

Is
e-
ts

nt
id

so .
al

rig

lic
IC-

Dii

20
r-
ta-
fly

ilic
for
be
en

SUMMER 1994 RESOURCES 7

action groups, or the media. Even the
mere anticipation of public pressure can
lead companies to alter their behavior, as
it did in the case of Monsanto.
When the TRI was first publicly re-

ported in 1987, Monsanto discovered
that it was one of the largest polluters.
This discovery led the company to pledge
to reduce its toxic air releases by 90 per-
cent by the end of 1992. Several features
of this pledge are striking. First, the
Pledge was voluntary, as the company
was not violating any environmental stan-
dards. Second, it came from the highest
echelon of the corporation—in fact, from
Richard Mahoney, Monsanto's chief exec-
utive officer. Third, it set a trend for other
Polluting firms to follow.

While public disclosure prompted
Monsanto to act before consumers, citizen
action groups, and the media had time to
react to the TRI information, other com-
panies needed more urging. Soon after the
first TRI was reported, the New York Times
Published a full-page advertisement,
Which was sponsored by citizen action
groups, highlighting the top ten corporate
land polluters, water polluters, and air
Polluters. Firms that figured prominently
in the ad immediately approached EPA
and pledged to improve their environ-
mental performance.

By the late 1980s, many companies
that had not been at the forefront of envi-
ronmental stewardship began to adopt a
much more proactive environmental
stance. Among the results of the compa-
nies' inclination toward voluntary action
Was the 33/50 Program.

The 33/50 Program

The 33/50 Program gets its name from
its two-step reduction goals: a 33 percent
reduction of chemical releases and trans-
fers from 1988 levels by 1992 and a 50
Percent reduction by 1995. The program
encourages firms to develop less-toxic
substitutes for highly toxic chemicals,
reformulate products, and redesign pro-
duction processes in order to reduce pol-
lution at its source. It focuses on seven-

teen of the 320 TRI chemicals that are
highly toxic, are produced by industry in
large volumes, and present pollution pre-
vention opportunities. The 33/50
Program stresses flexibility, allowing par-
ticipants to reduce releases of any of
these chemicals into any environmental
media (air, land, or water). Since about
70 percent of these releases are into the
air, however, the 33/50 Program is pri-
marily an air toxics reduction program.

Participation in the program is volun-
tary and does not change a firm's respon-
sibilities for complying with environmen-
tal laws. Indeed, EPA claims that it will
not give preferential treatment—such as
relaxed regulatory oversight or enforce-
ment of EPA regulations—to program
participants. Because participation is vol-
untary, commitments to achieve pollu-
tion reductions are not legally enforce-
able—in fact, firms are free to renege.
Nevertheless, many companies that have
decided to participate in the 33/50
Program have submitted detailed time-
tables and pollution reduction targets.

Incentives for participation in the
33/50 Program include public recogni-
tion by EPA, special awards for outstand-
ing achievements in pollution preven-
tion, and, significantly, the opportunity
to take least-cost actions to mitigate pol-
lution. Unlike mandatory programs, this
voluntary program allows firms the flexi-
bility to make the emissions reductions
that are most cost-effective for them.
Moreover, EPA provides assistance to the
companies making these reductions by
conducting regional pollution prevention
workshops and by providing access to
the agency's Pollution Prevention Infor-
mation Exchange System.

Voluntary pollution reduction pro-
grams such as the 33/50 Program appeal
to regulators because the programs
require EPA to engage in no costly rule-
makings. Furthermore, they save regula-
tors the substantial costs of monitoring
and enforcing compliance.

EPA initiated the 33/50 Program in
February 1991, when it invited 555
companies with substantial chemical
releases to participate. It later extended

this invitation to all other firms that
release chemicals targeted by the 33/50
Program. As of March 1994, the agency
had invited more than 8,000 companies
to participate in the program. To date,
nearly 1,200 of these firms have done so.

The 33/50 Program has been hailed as
a success. It exceeded its 1992 interim
goal (a 33 percent reduction in emissions)
by more than 100 million pounds—a
reduction of more than 40 percent from
1988 emissions levels. According to the
projections of participating firms, the
1995 target is also likely to be achieved.

Participation by industry and
EPA region

Since participation is critical to the suc-
cess of voluntary pollution reduction
programs, we examined the factors that
may have led 1,100 of the more than
7,000 firms in our study sample to take
part in the 33/50 Program. Our analysis
revealed substantial variation in the will-
ingness to participate among different
industries and EPA regions. Among in-
dustries, this variation may be explained
by levels of advertising as well as re-
search and development (R&D) expendi-
tures; the strength and environmental
commitment of trade and manufacturer
associations; and each industry's market
structure. Among EPA regions, the varia-
tion may be due to differences in the
regions' environmental regulations. We
look at each of these factors in turn.

The amount of money an industry
spends on advertising and on R&D helps
to explain which industries participate in
the 33/50 Program. Industries with high
advertising expenditures tend to have
high levels of contact with consumers.
If consumers are environmentally con-
scious, we would expect that participa-
tion in the 33/50 Program would be
higher among industries that produce
final products, and hence have a lot of
consumer contact, than among indus-
tries that produce inputs to final prod-
ucts. When we tested this hypothesis
using advertising expenditures as a proxy
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for consumer contact, we found that the
greater an industry's advertising expendi-
tures, the greater the likelihood that it
participates in the 33/50 Program. Indus-
tries with high R&D expenditures are
also likely to participate in the program,
perhaps because a commitment to devel-
oping new products is consistent with
the program's goals.

The comparative strength and envi-
ronmental commitment of trade and
manufacturer associations is another fac-
tor in industry participation: industries
with associations that exert a strong mea-
sure of influence on members' actions
and that stress environmental steward-
ship are likely participants. The high par-
ticipation rate within the chemical indus-
try may be owing in part to the fact that
all members of the Chemical Manufac-
turers Association must join Responsible
Care, an iniative with goals similar to
those of the 33/50 Program.

The market structure of each industry
may also help explain which industries
participate in the program. Recent trends
in "green" marketing and in consumer
awareness of environmental issues, as
well as theoretical work on firms' envi-
ronmental performance, provide a basis
for the expectation that firms compete on
environmental variables, particularly
when they are part of an industry in
which competition is great and individ-
ual market shares are small. We con-
firmed this intuition in a study of a small
sample of firms for which we were able
to combine financial (or economic) infor-
mation with toxic release data. The study
indicates that unconcentrated industries,
in which firms have many competitors
(and hence small market shares), are
more likely to participate in the 33/50
Program than concentrated industries.

Within EPA's ten regions, the varia-
tion in willingness to participate may be
a result of differences among the regions'
environmental regulations. In some
regions, EPA may mandate pollution
prevention laws or toxics reduction laws
that complement 33/50 Program goals.
In regions where this is the case, willing-
ness to participate may be relatively high.

Moreover, regional variation may reflect
the varying stringency of environmental
regulations in individual regions. It may
also be a measure of the effectiveness of
EPA's regional coordinators in recruiting
firms to join the 33/50 Program.

Participation by individual
firms

Our research revealed many determinants
of the willingness of individual firms to
participate in the 33/50 Program. Overall,
we found that only a small percentage of
the invited firms in any one industry
chose to participate (see figure, p. 9).
However, the firms that did participate
were responsible for a large percentage of
their industry's toxic emissions (see fig-
ure, p. 10). Specific determinants, such as
the volume and number of 33/50 chemi-
cals and other TRI chemicals that a firm
emits, a firm's size and financial health,
and the intensity with which EPA tries to
recruit it, are considered next.

Firms that use high volumes of the
seventeen chemicals targeted by the
33/50 Program (as well as of other TRI
chemicals) obviously have the potential
for making the largest aggregate reduc-
tion in releases of these chemicals and
are more likely to participate in the
33/50 Program. By voluntarily reducing
these releases, these firms may benefit
from consumer goodwill.

In certain circumstances, however,
the larger a firm's release intensity (as
measured by the volume of chemicals
emitted per volume of sales), the more
unlikely it is to participate in the 33/50
Program. Firms with high release intensi-
ties will incur high costs per volume of
sales if they switch to alternative chemi-
cals and production processes.

The number of chemicals a firm
releases is also a significant determinant
of its willingness to participate in the
33/50 Program. Firms that emit a large
number of chemicals are more likely to
participate, perhaps because these firms
possess greater opportunity and flexibili-
ty to develop less toxic chemicals.

Holding other factors constant, large
firms, as measured by number of em-
ployees, are also likely to join the pro-
gram. These firms may enjoy greater

benefits from participation than small

firms because they typically serve a larger

market demand and because improved
environmental performance may gener-
ate employee goodwill. Compared with

small firms, large firms may also feel

more pressure to participate in the 33/50
Program. Large firms have more share-
holders, and shareholder pressure for

environmental consciousness could spur

program participation.
While large size increases the likeli-

hood that a firm will join the 33/50 Pro-
gram, the fact that a firm has a large
number of facilities does not. This finding
is contrary to our expectation, since firms
could theoretically benefit from public
recognition, even if just one of their facili-
ties participated in the program.

Financial health and profitability is
another determinant of participation.
Increased earnings provide opportunities
for firms to invest in pollution preven-
tion. While profitability increases the
likelihood of participation, our analysis
showed that its effect on the firms in our
study sample was not significant.
A significant determinant of a firm's

willingness to join the 33/50 Program is
the intensity of EPA contact. EPA con-
sulted extensively with the 555 compa-
nies it initially invited to join the pro-
gram. At one point, participation among
these companies was as high as 60 per-
cent. By contrast, the participation rate
among the approximately 6,000 compa-
nies EPA later invited to join the pro-
gram has been less than 15 percent.
With these companies the agency had
comparatively little contact.

Distinguishing between TRI
and 33/50 Program emissions
reductions

Once we knew something about the in-
dustries and firms that participated in
the 33/50 Program, we wanted to know
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Participation in EPA's 33/50 Program by industry
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Whether emissions reductions made by
Program participants were attributable to
the 33/50 Program or to the disclosure
requirements of the Toxics Release In-
ventory.

Our research indicates that program
Participants are not free-riding on the
reductions that they made in response to
TRI disclosure requirements, which went
into effect in 1988. Instead, the 33/50
Program has induced firms to modify
their toxic emissions, as is clear from the
changing pattern of toxic releases since
the program began.

Our analysis suggests that, between
1988 and 1990, releases and transfers of
the seventeen chemicals targeted by the
33/50 Program fell by 16 percent, while
releases and transfers of other TRI chem-
icals fell by 24 percent. This pattern
changed dramatically after the 33/50
Program was initiated. Between 1990
and 1991, releases and transfers of 33/50
Program chemicals fell by 21 percent,
While releases and transfers of nonpro-
gram chemicals fell by only 8 percent.
The 1992 data reveal that reduction rates
for the program chemicals are four times
those reported for other TRI chemicals. A
breakdown of these data by program
Participants and nonparticipants reveals
that both groups have increased their

reductions of chemicals targeted by the
33/50 Program. This suggests spillover
effects from the program. The availability
of more environmentally friendly prod-
ucts and chemical substitutes has made it
easier for even nonparticipants to achieve
emissions reductions.

But could reductions in chemicals tar-
geted by the 33/50 Program be "crowd-
ing out" potential reductions or even
increasing emissions of other chemicals?
The answer is probably "no." We found
that releases and transfers of nonprogram
chemicals by program participants have
fallen more than 12 percent. This finding
suggests that the 33/50 Program has
been successful in setting priorities with
respect to the chemicals targeted by firms
in their pollution control efforts. In addi-
tion to encouraging reductions in emis-
sions of some of the most toxic chemi-
cals, the program may also bring about
reductions in emissions of other toxic
chemicals.

33/50 Program and other
voluntary pollution control
programs

Our evaluation of the 33/50 Program
raised three additional questions: Does a

firm's participation in another voluntary
pollution reduction program affect its
likelihood of participating in the 33/50
Program? Does a firm's participation in
the program affect its compliance with
environmental regulations? Do firms that
participate in the program get preferen-
tial treatment in terms of relaxed regula-
tory oversight and enforcement of EPA
regulations?

To answer the first question, we exam-
ined the relationship of the 33/50
Program with EPA's Green Lights Pro-
gram. Participants in the Green Lights
Program sign a memorandum of under-
standing with EPA in which they agree to
install energy-efficient lighting to reduce
emissions of greenhouse gases. As with
the 33/50 Program, the major incentive
for participating in the Green Lights
Program is positive public recognition. Of
the more than 1,000 participants in this
program, ninety are corporations that
release chemicals targeted by the 33/50
Program. Our analysis reveals that partic-
ipation in the Green Lights Program sig-
nificantly increases the likelihood that a
firm will participate in the 33/50
Program. This observation suggests that
"environmentally conscious" firms seek to
improve their reputation by participating
in several voluntary pollution reduction
programs at the same time.

Our second question was prompted
by fears that firms can use participation
in the 33/50 Program to circumvent
some environmental regulations under
the Clean Air Act. Skeptics of the pro-
gram argue that this participation may
be a way to obtain an extension for com-
plying with certain of the act's require-
ments. While such an extension may be
obtained through participation in the
33/50 Program, it is more appropriately
obtained by participation in the Early
Reductions Program. Any reductions in
hazardous air pollutants documented
under the Early Reductions Program may
be credited under the 33/50 Program
and vice versa. Unlike the 33/50 Pro-
gram, however, the Early Reductions
Program is more stringent and is, in fact,
enforceable.
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Releases of toxic emissions by companies participating in the 33/50 Program
as a percentage of emissions for their industries (1990)
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If firms could obtain extensions for
compliance 'with regulations under the
Clean Air Act through participation in
the 33/50 Program, the success of the
program as an alternative policy tool
would be diminished. The ability to
obtain such extensions would suggest
that firms' participation in the program
was not really motivated by the desire to
gain positive public recognition. How-
ever, there is no evidence to support this
theory.

Our third question was prompted by
the concern that firms participating in
the 33/50 Program might get preferen-
tial treatment from EPA, despite the
agency's claim that it would not relax
regulatory oversight or enforcement for
program participants. Our examination
of enforcement decisions made and
penalties proposed in 1993 under the
Toxic Substances Control Act (TSCA)
provides some evidence that supports
EPA's claim. Of the twenty-three com-
panies that were fined under TSCA dur-
ing that year, eight were participants in
the 33/50 Program. These eight compa-
nies also received the highest fines.
Even within the toxics unit of EPA's
enforcement program, participation in
the 33/50 Program does not seem to
reduce substantially inspections or
penalty settlements.

In the enforcement of other environ-
mental laws and programs, EPA inter-
vention on behalf of participants in the
33/50 Program is probably even less
likely. Since the 33/50 Program is federal
and since most of EPA's enforcement
takes place at the state level, widespread
intervention in state enforcement pro-
grams on behalf of program participants
is unlikely. However, participants might
believe that they can get preferential
treatment, even though EPA's enforce-
ment behavior does not appear to cor-
roborate this belief.

Implications of the 33/50
Program

Our research reveals that the companies
with the largest amounts of toxic releases
are most likely to take part in the 33/50
Program. This suggests that this volun-
tary program may achieve substantial
pollution reductions because it targets
firms with the greatest pollution reduc-
tion potential.

Our research also indicates that a vol-
untary approach to pollution reduction
could augment existing command-and-
control regulation, under which man-
dated pollution reductions and pre-
scribed technologies for achieving those

reductions give firms little flexibility to
control pollution in a cost-effective way.
The potential for voluntary programs to
augment such regulation is increased
when their progress can be tracked
through publicly available information
that introduces accountability for pollu-
tion control and rewards pollution reduc-
tion efforts beyond those required by law.

Indeed, public awareness of the pollu-
tion reductions achieved through inno-
vative voluntary programs can increase
the programs' effectiveness. Regulators
can use this awareness to increase partic-
ipation in such programs, thereby
spurring competition in environmental
quality. Of course, public disclosure is
not a costless exercise for firms, which
under the requirements of the Superfund
Amendments and Reauthorization Act
must report their releases and transfers of
chemicals. Estimates of doing so have
ranged from EPA's conservative estimate
of $4,000 per TRI chemical to the Chem-
ical Manufacturers Association's estimate
of $7,000.

The benefits, in terms of consumer
goodwill, might outweigh the costs of
such disclosure when a firm can docu-
ment substantial pollution reductions
through participation in voluntary pollu-
tion control programs. To help ensure
these benefits, EPA should provide sub-
stantial public recognition and awards to
firms achieving such reductions. Greater
public awareness of firms' participation
in voluntary pollution control programs
is key to achieving the program's goals.

Seema Arora, assistant professor of econom-
ics at the Owen Graduate School of Manage-
ment at Vanderbilt University, is a Gilbert
White Fellow at Resources for the Future.
Timothy N. Cason is an assistant professor of
economics at the University of Southern
California. Research on which this article is
based can be found in RFF discussion paper
94-10, "An Experiment in Voluntary
Regulation: Participation in EPA's 33/50
Program," by Arora and Cason, and discus-
sion paper 94-11, "Toward a Theoretical
Model of Voluntary Overcompliance," by
Arora and Shubhashis Gangopadhyay.
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INSIDE NEWS AND PUBLICATIONS

Toman succeeds Krupnick as White House senior

economist

Michael A. Toman, a senior fellow in the
Energy and Natural Resources Division at
RFF, has been appointed a senior econo-
mist on the staff of the President's Coun-
cil of Economic Advisers for 1994-95.
Toman will be the second RFF scholar to
serve the three-member council as a
senior economist. The council acquaints
the president with economic develop-
ments, appraises programs and policies of
the federal government, and prepares the
Annual Report of the Council of Eco-
nomic Advisers. Toman's one-year leave
of absence from RFF begins in Sep-
tember, when he replaces senior econo-
mist Alan J. Krupnick, a senior fellow
in RFF's Quality of the Environment

Division.
Since joining the council in Septem-

ber 1993, Krupnick has been working
on environmental and natural resource
Policy. According to Krupnick, the fun-
damental challenge of the council is one
that all economists face—communicat-
ing economic concepts, methods, and
analysis to noneconomists. "It's a particu-

Michael A. Toman

Alan J. Krupnick

lar challenge in my job because I deal
with people who are committed to clean-
ing up the environment but who do not
look at that job from an economic per-
spective. They do not always or fully
consider the trade-offs between environ-
mental improvement and the costs of
that improvement to the economy."

Krupnick noted that the council is
one of the few places where academics

From Russia with a mission

In keeping with a commitment to work
on international, as well as domestic, envi-
ronmental, and resource questions, RFF
often hosts scholars from other countries
while they pursue research related to
these questions. Among RFF's recent vis-
iting scholars has been Vladimir L.
Likhachev, deputy director of the Energy
Research Institute at the Russian Academy
of Sciences. During his just-ended five-

rotate in and out of the government and

that the scarcity of academics can be a

challenge in itself. "I have been criticized

sometimes for being negative about new

ideas for the administration's initiatives

and for not being a team player," said

Krupnick, "until I explain that, as an aca-

demic, I look upon all ideas skeptically—

including my own."
Many people around the White

House are what Krupnick calls "can-do"

people. "They have an idea, and they

want to run with it. What the council

does is to subject ideas to scrutiny from

the point of view of economics, be it the

micro or macro paradigm. That does not
always win friends," reflected Krupnick,
"but hopefully it does win us respect."

The challenge of dealing with non-
economists aside, Krupnick has found

work on the council to be exhilarating.

"It's an exciting, dynamic place to work,
with wonderful and committed people
who love to mix it up on policy issues
and who are very smart and very quick to
get to the heart of the matter," Krupnick
said. "Also, it's a real privilege to work
with Joe Stiglitz, the council member
responsible for covering environmental
policies and other microeconomic issues.
All in all, I'd say that my year on the
council has been a delightful learning
experience. I may even have helped
nudge the Clinton administration's envi-
ronmental policies in directions that bet-
ter address efficiency concerns."

month residence at RFF, Likhachev met
with people in government and academia,
read up on energy economics, and com-
pleted a dozen lectures on U.S. and Euro-
pean energy policy for presentation to
graduate and postgraduate students in the
Center for Energy, Environment, and
Disarmament at the Moscow Physical
Technical Institute.

continued on page 12
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Vladimir L. Likhachev

continued from page 11
Because the Energy Research Institute

provides the scientific basis for Russia's
national energy strategy, Likhachev is a
key player in helping his country move
toward more efficient and environmen-
tally sound energy markets. "By learning
about energy policy here in the United
States and in other western countries,"
said Likhacliev, "I can envision what the
energy policy of Russia and the other
republics of the former Soviet Union
could be and how this policy could be
implemented."

Likhachev noted that he benefited
from the opportunity to use RFF scholars
as a sounding board for his ideas. "I par-
ticularly enjoyed working with Doug
Bohi [director of RFF's Energy and
Natural Resources Division] because he
has expertise in the creation of new mar-
ket mechanisms in the electricity sector.
This kind of knowledge is going to be
helpful in formulating special rules of the
game during the restructuring of Russia's
electricity sector. This restructuring is
aimed at creating greater competition
and, from an environmental perspective,
sustainability."

Likhachev and Bohi are planning to
work together on research concerning
the institutional framework, regulation,
taxation, and pricing policy of an elec-
tric industry in the newly independent

states of the former Soviet Union. "This
research will have implications for my
institute's work with a federal electricity
utility back in Russia," said Likhachev.
"We are trying to help the utility solve
its problems with management and
investment policy."

Likhachev believes the knowledge he
acquired while at RFF also will be useful
to his participation in a cooperative
Russian-Ukrainian-Japanese-U.S. project
to foster sound energy policies in Russia
and Ukraine. Likhachev serves as a rap-
porteur to the project, in which RFF
President Robert W. Fri is also participat-
ing as a member of a U.S. advisory group.

When Likhachev returns to Russia, he
will be taking part in a project to
improve cooperation between Russia and
the United States in efforts to deal with
the environmental problems associated
with Russia's energy production and use.
Likhachev reported that U.S. assistance
in these efforts is poorly coordinated
because different U.S. agencies are work-
ing with different Russian institutes. He
noted that effective ways to implement
this assistance are urgently needed.

SUMMER 1994

Gilbert E White fellows
selected

Resources for the Future has awarded
Gilbert F. White postdoctoral fellow-
ships for the 1994-95 academic year to
Timothy J. Brennan, Richard Hall, and
Jerrell Richer. Brennan, a professor of
policy sciences and economics at the
University of Maryland, will be con-
ducting research on the justifications
for utility subsidies for demand-side
management and on impediments to
incentive-based regulation in emerging
democracies. Hall, an associate profes-
sor in the Department of Political
Science at the University of Michigan,
will study the influence of both public
and private interest groups on energy
and environmental policymaking.
Richer, an assistant professor in the
Department of Economics at California
State University—San Bernardino, will
conduct research on private donations
to environmental groups as a means of
valuing environmental protection pro-
grams.

Members of the advisory committee of RFF's Forest Economics and Policy Program gath-
ered at RFF on May 19 to review the progress of the program's activities during the past
year. Attending a luncheon at the conclusion of the meeting were U.S. Forest Service
Chief Jack Ward Thomas (left) and Adela Backiel (center), deputy assistant secretary for
natural resources and the environment at the U.S. Department of Agriculture. Perry R.
Hagenstein (right) is the current chairman of the advisory committee.



SUMMER 1994

RFF participates in EPA Energy Star Buildings Program

In June, Resources for the Future volun-
teered to join approximately twenty
other organizations nationwide that are
Participating in the Energy Star Build-
ings Program, a program sponsored by
the U.S. Environmental Protection
Agency (EPA), to increase the energy
efficiency of their workplaces. Accord-
ing to Mary Nichols, EPA's assistant

Winners announced for
Joseph L. Fisher
Dissertation Awards

RFF recently announced the winners of
the Joseph L. Fisher Dissertation Awards,
Which are given to students in economics
and social science disciplines to support
their final year of graduate study. To be
eligible for the awards, students must be
writing dissertations on natural resource
or environmental issues. Each of the fol-
lowing individuals received a $12,000
fellowship in support of the completion
of the dissertations indicated.
• Priscilla Cooke, Department of Eco-
nomics, University of Washington:
'Household Heterogeneity and Fuel-
wood Use by Rural Households."
• Cheryl Danley, Department of Agri-
cultural Economics, Michigan State
University: "The Effects of Institutions on
Common Pool Resources and Conser-
vation Investments in the Semi-Arid
Regions of Zimbabwe."
• Yin Runsheng, School of Forest
Resources, University of Georgia: "An
Empirical Analysis of Rural Forestry
Reforms in China."
• Stuart Siegel, Department of Engi-
neering and Public Policy, Carnegie
Mellon University: "A Decision Support
System for Electric Utility System Opti-
mization under Uncertainty."
• David Widawsky, Food Research Insti-
tute, Stanford University: "Natural Resis-
tance and Pesticides in Chinese Rice
Production."

administrator for air and radiation, each
participant in the program could obtain
energy savings of 40 percent or more
through investments in better lights,
fans, insulation, and air-conditioning
systems. The buildings of organizations
taking part in the initial phase of the
program will be used to showcase the
program.

New book

Mining and the Environment:
International Perspectives on
Public Policy

Edited by Roderick G. Eggert

For centuries, denuded landscapes, dirty
air, and fouled streams were accepted by
society as part of the price that had to be
paid for mineral production. Even initial
environmental legislation devised by
industrialized countries in the 1960s and
1970s was largely designed without min-
ing in mind, and developing countries
had little in the way of environmental
policy.

With the advent of sustainability in
the 1990s, times have changed. Today's
economic development, many now feel,
must not come at the expense of an envi-
ronmentally degraded future. Current
policies toward mining are under rigor-
ous review, and mineral-rich developing
countries are designing environmental
policies where none existed before. The
mining industry is more concerned than
it was even five or ten years ago about the
possible effects of environmental policy
on its activities.

In Mining and the Environment: Inter-
national Perspectives on Public Policy, noted
analysts offer viewpoints from Australia,
Chile, the United Kingdom, the United
States, and the European Community on
issues and challenges this new concern
has raised for metal mining. Their
appraisals, prepared originally for the

RESOURCES 13

John M. Olin Distinguished Lectureship
Series in Mineral Economics at the
Colorado School of Mines, are accessible
to readers with no more than general
familiarity with economics, environmen-
tal policy, and the mineral industries.

Topics examined in the lectures
include the appropriateness of using a
benefit-cost framework for comparing
alternative uses of land, the appropriate-
ness of the notion that those who pollute
the environment and benefit economic-
ally should pay for cleaning up mine
wastes, the challenges involved in formu-
lating national environmental policies in
the developing world, the European
effort to elaborate supranational policies
toward the environment, and the poten-
tial of technological innovation to offer an
escape from the presumed trade-off
between economic growth and environ-
mental quality.

The lectures presented in Mining and
the Environment will be of interest not only
to environmental economists, mineral
economists, public policy analysts, and
mining industry executives, but also to
students and others wanting an introduc-
tion to many of the important policy
issues in the area of mining and the envi-
ronment. Roderick G. Eggert is associ-
ate professor at the Colorado School of
Mines and author of Metallic Mineral
Exploration: An Economic Analysis (RFF,
1987).

June 1994. 172 pages.
$25.00 paper. ISBN 0-915707-72-1
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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 $3.00 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.

• "Using Random Utility Models to Estimate
the Recreational Value of Estuarine Re-
sources," by Yoshiaki Kaoru, V. Kerry Smith,
and Jin Long Lieu. (94-04)

• "Cost-Effective Water Quality Management
Strategies in Central and Eastern Europe," by

LaszlO SomlyOdy and Charles M. Paulsen.
(94-05)

• "Optimal Pollution Taxation in a Coumot
Duopoly," by R. David Simpson. (94-06)

To order books and reports, add
$3.00 for postage and handling
per order to the price of books
and send a check made out to
Resources for the Future to:

Resources for the Future
Customer Services
P.O. 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 made out to Resources for
the Future to:

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

• "Prices, Regulation, and Energy Conser-
vation," by Adam B. Jaffe and Robert N.

Stavins. (94-07)

• "Environmental Regulation and Inter-

national Competitiveness: What Does the

Evidence Tell Us?" by Adam B. Jaffe, Steven R.

Peterson, Paul R. Portney, and Robert N.

Stavins. (94-08)

• "Estimating an Emissions Supply Function

from Accelerated Vehicle Retirement Pro-

grams," by Anna Alberini, Winston Harring-

ton, and Virginia McConnell. (94-09)

• "An Experiment in Voluntary Environ-

mental Regulation: Participation in EPA's

33/50 Program," by Seems Arora and Timothy

N. Cason. (94-10)

• "Toward a Theoretical Model of Voluntary

Overcompliance," by Seema Arora and

Shubhashis Gangopadhyay. (94-11)

• "Patent Citations and Appropriability," by

David H. Austin. (94-12)

• "Global Forest Products Trade: The Con-

sequences of Domestic Forest Land-Use

Policy," by Roger A. Sedjo, Clark Wiseman,

David Brooks, and Kenneth S. Lyon. (94-13)

• "Long-Tenn Water Costs," by Kenneth D.

Frederick. (94-14)

• "Cost-Benefit Analysis and International

Environmental Policy Decision Making: Prob-

lems of Income Disparity," by Dallas Burtraw

and Raymond J. Kopp. (94-15)

• "Efficiency v. Bias of Willingness-To-Pay

Estimates: Bivariate and Interval Data Models,"

by Anna Alberini. (94-16)

• "The Impact of a Proposed EPA Rule Man-

dating Renewable Oxygenates for Reformu-

lated Gasoline: Questionable Energy Security,

Environmental, and Economic Benefits," by

Vito Stagliano. (94-17)

• "Contingent Valuation and Lost Passive

Use: Damages from the Exxon Valdez," by

Richard T. Carson, Robert C. Mitchell, W.

Michael Haneman, Raymond J. Kopp, Stanley

Presser, and Paul A. Ruud. (94-18)

• "Distributional and Environmental Conse-

quences of Taxes on Energy: A Partial

Equilibrium Model of U.S. Household Energy

Demand," by Hadi Dowlatabadi, Raymond J.
Kopp, and F. Ted Tschang. (94-19)

• "Valuing Biodiversity: An Application to

Genetic Prospecting," by R. David Simpson,

Roger A. Sedjo, and John W. Reid. (94-20)

• "Calibrated Nonmarket Valuation," by

Young Sook Eom and V. Kerry Smith." (94-21)

• "Implementing Thatcher's Full Repairing

Lease: A Cge Analysis of the Role for Envi-
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Andres Espinosa and V. Kerry Smith. (94-22)

• "Deforestation and the Rule of Law in a

Cross-Section of Countries," by Robert T.

Deacon. (94-23)

• "The Cost-Risk Tradeoffs Associated with
Rerouting Interstate Highway Shipments of

Hazardous Materials to Minimize Risk," by

Theodore S. Glickman. (94-24)

• "Changing Timber Supply and the Japan-

ese Market," by Roger A. Sedjo, A. Clark

Wiseman, David J. Brooks, and Kenneth S.

Lyon. (94-25)

• "Shifting Gears: New Directions for Cars

and Clean Air," by Winston Harrington,
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(94-26)

• "Reducing Emissions from Old Cars: The
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Especially for RFF donors:
A gift that may provide
increased income for life

Donors planning their estate and chari-
table gift contributions should consider
the benefits of the charitable gift annu-
ity. This giving method can provide a
donor increased income for life; save
income taxes, capital gains taxes, and
estate taxes; and, at the same time, fund
a significant gift to RFF.

Gift annuities are especially popular
now because of the low earnings poten-
tial of conservative investments, such as
bonds and certificates of deposit. A gift
annuity is a combination of a gift to char-
ity and an annuity. Since a portion of the
annuity payment is tax-free return of
Principal, the gift annuity may provide
donors with a very substantial income.
A gift annuity can be created with a

simple, one-page agreement and may be
funded with as little as $10,000. By set-
ting up a gift annuity, you can make a
tax-deductible gift to RFF, which in turn
Provides a lifetime income at a predeter-
mined rate.

For instance, if you set up a $10,000
gift annuity at 7 percent, you would
receive a guaranteed $700 per year for
the rest of your life, while receiving a
current tax deduction and removing that
amount from your estate, thus saving
estate taxes. If you fund the annuity with
highly appreciated securities or real
estate, you can also save capital gains
taxes.

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

Recent contributions from individuals

The following individuals made gifts of $100 or more between March 25 and June 9,
1994, in support of research and education programs at Resources for the Future:
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Dr. Peder Andersen
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Davis
Robert and Nancy Dorfman
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A. Denny Ellerman
James R. Ellis
Barry Field
Darius W. Gaskins, Jr.
Alberto Goetzl
James Graham
Dr. Bohdan Hawrylyshyn
Robert C. Holland
Robert Horst
Mr. and Mrs. Charles Howe

Holland Hunter
Thomas E. Johnson
John F. Kaslow
Dr. George H.T. Kimble
William N. Kinnard, Jr.
Gunnar Knapp
Kenneth L. Lay
Robert C. Lind
Henry R. Linden
F. Glennon Loyd
John B. Loomis
James W. McKie
Dr. Raymond L. Murray
Hidenori Niizawa
Anthony P. Picadio
Paul and Susan Portney
Ruth R. Portney
William D. Ruckelshaus
Cliff and Susan Russell (in

memory of Betty Cawthorne)
Milton Russell

Lauren K. Soth
Albert R. Stage
Professor Robert N. Stavins
Prof. and Mrs. George J.

Stolnitz
Simon D. Strauss
Joseph Swierzbinski
Alexander B. Trowbridge
Dr. Kazuhiro Ueta
Tom Urban
William J. Vaughan (in

memory of Betty Cawthorne)
Henry J. Vaux
P.F. Watzek
David B. Weinberg
Macauley Whiting
Elizabeth A. Wilman
Mason Willrich
Herbert S. Winokur, Jr.
Mr. and Mrs. Frank M.
Woods

The following individuals made gifts between March 25 and June 9, 1994, in mem-
ory 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.

Jack Alterman
Warren and Ann Fisher
John D. Herbert

Robert W. Kates
Hans H. Landsberg
Mr. Ralph A. Luken
Matthew F. McHugh

Norman Y. Mineta
Howard W. Ottoson
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(matching gift)
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BHP Minerals International
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The Dow Chemical Company
Electric Power Research Institute
General Electric Company

(matching gift)
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Johnson & Johnson
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New England Electric System
Niagara Mohawk Power Corporation
Occidental Petroleum Corporation
Pacific Gas and Electric Company
Pennzoil Company
Shell Oil Company Foundation
Union Carbide Corporation
USX Corporation
United Technologies
Vira I. Heinz Endowment
Washington Gas
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Twenty Years after the Energy
Crisis: What Lessons Were
Learned?
Douglas R. Bohi and Joel Darmstadter

Last winter was the twentieth
anniversary of the first of two oil
price shocks, which had many
Americans worrying about whether
they could afford to fill up their cars
and many analysts fearing severe
consequences for the economy. At
the time, the so-called energy "crisis"
was blamed on the actions of the
Organization of Petroleum Exporting
Countries, and many experts
believed that oil import indepen-
dence was a crucial U.S. goal. It
turns out that U.S. government poli-
cies facilitated and aggravated the
crisis and that the independence goal
is, for many reasons, unrealistic.
These are but a few of the lessons
that make up the legacy of the energy
crisis for today's policymakers.

T
wenty years ago, some motorists
acquired the foresight to bring
along reading matter while sweat-

ing out the inconvenience of long gaso-
line lines. Those Americans would have
gotten the impression from their morn-
ing papers that they were the victims of a
successful effort by the Organization of
Petroleum Exporting Countries (OPEC)
to dictate the price and supply of world
oil. During the winter of 1973-74, a
quadrupling of the world oil price en-
couraged the belief that a new OPEC-
dominated era had dawned, with pro-
found implications for oil, energy, and
economic well-being. A renewed escala-
tion of oil prices in the wake of the 1979
Iranian revolution reinforced that belief.

Although oil-related economic and
geopolitical concerns can never be to-
tally dismissed, a closer look at what

AMM

occurred in the 1970s and at what has
happened since serves to correct com-
mon misimpressions about the causes
and consequences of the "energy crisis."
As we mark the twentieth anniversary of
the gasoline lines that symbolized that
crisis, the world oil market seems calm.
World oil prices, adjusted for overall
inflation, are today but a fraction of what
they were expected to be. Still, energy
experts note that the proportion of
imports in U.S. oil consumption is near
its historic 50 percent share. Policy ana-
lysts are again asking how important it is
for the United States to limit its depen-
dence on oil imports, whether we can
do more to use energy more efficiently,
and how difficult it will be to manage
environmental concerns associated with
energy use.

To probe just how much has been
learned from the energy crisis, a sympo-
sium at the University of Tennessee in
April of this year considered the subject,
"Twenty Years after the Energy Shock—
How Far Have We Come? Where Are
We Headed?" At the symposium, we pre-
sented a paper that addressed the topic,
"The Energy Upheavals of the 1970s:
Socioeconomic Watershed or Aberra-
tion?" Here we present our findings orga-
nized around five broad questions.

What did the energy crisis teach
us about the strengths and
weaknesses of government
intervention in energy markets?

The short answer: U.S. government pol-
icies facilitated and aggravated the ener-

gy upheavals of the 1970s. The effects of
these policies were far greater than those
of the Arab oil producers' limited
1973-74 production cutbacks and of
their embargo. Among the government's
counterproductive policies, three are
especially worth recalling. First, price
controls, which lessened incentives to
find and produce natural gas, impeded a
shift away from oil—this at a time when
oil demand had been rising rapidly.
Second, oil price and allocation controls,
introduced by the Nixon administration
in the early 1970s as part of a broader
anti-inflation program of price and wage
controls, had the effect of channeling
U.S. oil demand into greater imports,
rather than advancing the goal of reduc-
ing imports. This policy contributed, in
due course, to abandonment of the
mandatory oil import quota program,
begun in 1959.

Probably the most misguided inter-
vention during the oil price shock, how-
ever, was the entitlements program,
under which refiners with access to
cheap, price-controlled domestic oil in
effect subsidized refiners dependent on
costly imported oil. The resulting averag-
ing of imported-oil and domestic-oil
prices could not, of course, contain over-
all price increases as the oil import share
rose, but it kept those prices below their
unregulated level. The perverse result:
Domestic consumption was encouraged,
production discouraged. In the course of
one year, the United States switched from
officially restricting to effectively subsidiz-
ing oil imports—an ironic twist to the
then-popular view that we were in the
grip of a cartel with a demonstrated
capacity and will to wreak havoc on the
international economy.

Although less directly interventionist,
a whole series of government programs
came into being. Some—notably an
attempt to establish a synthetic fuels
industry—were destined to collapse
quickly, though not without some hefty
bail-out from taxpayers. Other efforts
continue to this day.
We note here only a few of those pro-

grammatic initiatives. In 1975, Congress
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enacted legislation mandating automo-
tive CAFE (corporate average fuel effi-
ciency) standards, continued oil price
controls, and created the Strategic
Petroleum Reserve. In 1978, it enacted
the Public Utility Regulatory Policies Act
(PURPA)—which sought to promote
innovative resource and technology
applications in electricity generation, as
governed by avoided-cost criteria—and
the Energy Conservation Policy Act
(ECPA), which required utilities to pro-
vide conservation services and intro-
duced mandatory equipment efficiency
standards. The Natural Gas Policy Act
of 1978 provided for phased decontrol
of wellhead gas prices. Separate legisla-
tion committed the nation to decontrol
of oil prices. In 1980, the Energy Se-
curity Act created the short-lived Syn-
thetic Fuels Corporation (SFC). And so
on ..•

With benefit of hindsight, it's easy to
critique some of these efforts (like the
hopelessly unrealistic synfuel produc-
tion targets and poor management of
the SFC). But other programs deserve a
more tempered judgment. To this day,
for example, there are respectable argu-
ments over the respective influence of
Obligatory CAFE standards versus mar-
ket forces in bringing about the impres-
sive automotive fuel economy gains of
the last twenty years. PURPA's direc-
tional nudge to much more competitive
electricity generation was surely benefi-
cial, notwithstanding some economic
distortions occurring in the start-up
Years. And, of course, oil and gas price
decontrol proved critically important.

Before long, the oil price shocks of
the 1970s began to produce fundamen-
tally changed views regarding the conse-
quences of an interventionist govern-
Ment and, conversely, the value of
unimpeded energy markets—a point
reverted to below. While the initial
response to the oil crisis, following a
well-established tradition, was more
government intrusion, within several
Years it became clear that government
regulation would not only fail to extri-
cate us from our problems; it was

responsible for actually worsening the
crisis. And so, by the late 1970s, even an
interventionist-prone Congress began to
realize that existing trends had to be
reversed and that only by moving
toward less regulated markets could the
prevailing encouragement of economic
inefficiency be reduced. That process
continues to this day, notably in the case
of electric and gas utilities.

What insights did the energy
crisis provide about the world
oil market and, by extension,
other resource markets?

Early in 1994, oil was trading at around
$15 per barrel. In real price terms, then,
oil is back to where it was prior to the
first oil shock. At the same time,
OPEC's share of world oil production is
markedly down from its mid-1970s
high, and energy sources other than oil
make up a significantly increased pro-
portion of the global energy mix. In the
United States, per capita energy con-
sumption is below its 1973 level. These
facts reflect the substantial flexibility
with which both supply and demand
forces can adapt to changing market
conditions.

Yet recall that, amid the concern
sparked by the Arab oil embargo and
quadrupling of oil prices in the winter of
1973-74, smart people saw OPEC as the
likely harbinger of a string of successful
commodity cartels around the world. In
testimony before Congress in early
1974, Fred Bergsten, then at the Brook-
ings Institution, said, "There can now be
no doubt that a large number of primary
producing countries will be making
steady, determined, and often concerted
efforts to raise substantially their returns
from a wide range of commodities
which they produce. . . through the for-
mation of new OPECs. . . [and] many of
them are in an excellent position to do
so." And in what seemed to signal a
reversal of this country's general aver-
sion to international commodity price

agreements, in 1975 U.S. Secretary of
State Henry Kissinger indicated a will-
ingness to contemplate such agreements,
at least on a case-by-case basis.

As it turned out, over the last two
decades, adjustments in oil specifically
and in energy generally have conformed
to what our understanding of energy
markets should have told us would have
happened. As already noted, the energy
mix shifted away from oil, particularly
outside the United States. Demand
slowed, and energy began to be used
more economically. Incentives created by
the new price realities favored exploration
in and new supplies from non—OPEC oil
sources (see figure, p. 18). And, in the
face of these pressures from both the
demand and competitive supply sides,
OPEC's ability to make its members
respect allotted market shares within a
shrinking pie began to weaken and then
falter.

Amid all this, the introduction of
market instruments long utilized in other
commodity markets (for example,
futures and spot markets) and new busi-
ness strategies (for example, dual-fuel
capability by utilities) would contribute
to both forestalling disruptions and cush-
ioning the effect of those that occurred.
On a somewhat more subtle level, the

past twenty years have also made clear
the futility of our trying to insulate the
United States from the instability of the
world oil market. Back in 1974, Presi-
dent Nixon's Project Independence en-
visaged complete self-sufficiency as a
viable American objective. We have since
learned that the domestic economy can-
not be shielded from events in the world
oil market, regardless of how much oil
we import. Domestic oil prices are deter-
mined by world oil prices.
We have also learned that the United

States cannot influence the world oil
market without taking into account the
actions of the rest of the world. An
increase in oil demand or oil supply,
whether it originates in the United States
or elsewhere, has the same effect on that
market. This interdependent feature of
the world oil market also means that
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Major oil-producing regions' percentage shares of world output (1960-92)
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policies implemented by the United
States alone will have limited effects on
the world oil market and could be offset
by the actiohs of other countries. What
has long been true for other commodi-
ties is now recognized as true for oil.

How worried should we be
about oil import dependence?

With falling world oil prices since the
mid-1980s raising the imported share of
U.S. oil consumption, energy depen-
dence—and the bearing which such
dependence may have on energy insecu-
rity and economic vulnerability—
remains, for many policymakers and spe-
cial interests, a charged issue. (Note the
successful recent petition to the U.S.
Department of Commerce by the Inde-
pendent Petroleum Association of Amer-
ica for an examination of the security
implications of oil import dependence. A
finding that a threat to national security
exists could be used to invoke protec-
tionist measures.)

At issue are, first, the likelihood of
major oil price shocks to oil-importing
countries—whether purposefully or acci-

dentally triggered—and, second, the eco-
nomic consequences of such disruptions.
In the spirit of camaraderie that prevailed
among oil-importing countries for a few
years (partly through the existence of the
International Energy Agency, which was
created in 1974 to coordinate the energy
policies of Western countries), there was
hope of being able to stave off such im-
pacts through the use of strategic stock-
piles and coordinated demand restraint
measures. In fact, that joint strategy
never blossomed—in part because the
OPEC threat is seen as having receded.
Among the initiatives of individual coun-
tries, the most visible defensive measure
continues to be the U.S. Strategic
Petroleum Reserve (SPR), now amount-
ing to nearly 600 million barrels. The
evolution of the SPR as an important, but
limited, thrust of U.S. energy policy was
the early recognition that only at an
intolerably high cost could the self-
sufficiency preached by Nixon be
approached, much less achieved.

Regarding the economic conse-
quences of major oil price shocks, it is
worth underscoring two points elabo-
rated by Douglas Bohi in Energy Price
Shocks and Macroeconomic Performance

(RFF, 1989). First, empirically, the eco-
nomic damage through lost national

output and inflation accompanying the
second oil price shock in 1979-80 was

uncorrelated with the degree of oil

import dependence. And second, con-
ceptually, if what matters is the price of
oil—the domestic price of which is
determined by the world price—then
reducing imports would not alone
improve energy security. That recogni-
tion shifts the burden of oil import pol-
icy to stabilizing the world price of oil

during crisis situations, and, to this end,
the SPR can be said to offer a sort of
backstop strategy, although it begs the
question of what stockpile magnitude is
justified on cost-benefit terms.

A more basic and unresolved ques-
tion is whether the vulnerability of the
economy to energy price shocks is really
as great as some interpretations of the
events of the 1970s would have us
believe. What is less debatable is that
we cannot go wrong by doing what we
can to increase the elasticity of energy
supply and demand. For example, we
can encourage technologies that extend
the range of energy options. In addition,
through environmentally justified poli-
cies (such as, arguably, a higher gaso-
line tax), we can lower the energy inten-
sity of the economy.

But emotions and myths continue to
influence the issue of how best to pro-
tect the country from energy shocks.
One example: oblivious to the price
controls and allocation schemes respon-
sible for the gasoline lines in the 1970s
and to our limited capacity to influence
the world price of oil, Senator Patty
Murray (of Washington) recently voiced
her support for an extension of the ban
on Prudhoe Bay oil exports, observing
that "Alaska North Slope oil provides an
insurance policy to consumers on the
West Coast that the giant gasoline lines
of yesterday will not reappear because
of the irrational acts of some Middle
East despot or a group of crazed reli-
gious zealots" (Environmental and
Energy Study Institute's Weekly Bulletin,
March 14,1994).
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What did the energy crisis
reveal about our ability to
analyze, model, and project
energy developments?

Again with the benefit of hindsight, it's
easy to point to misjudgments made fif-
teen or twenty years ago, and not just in
the policymaking arena. Academics and
business planners—in whose judgments
policymakers presumably placed some
confidence—also turned in a pretty
Spotty performance. An example in the
electric utility sector was the costly fail-
ure to perceive the dramatic reduction
in electricity demand brought about by
higher prices (see figure below). Con-
struction programs based on historic
growth rates, and often sanctioned by
regulatory commissions, soured as
excess capacity, higher interest rates,
and (especially in the case of nuclear
Plants) cost overruns all took their
financial toll, at which point many regu-
lators blamed the utilities for imprudent
Planning.
A key analytical problem was that

econometric studies of electricity or,
say, gasoline demand provided little
historical empirical basis for judging
elasticities: the demand—or, for that
matter, supply—response to sharply
higher prices. In an interesting case of
asymmetry, ten-year projections made
by the U.S. Department of Energy in
1975 wound up overstating energy con-
sumption by about 25 percent, not
because of faulty economic growth
assumptions, but because of flawed
elasticity measures. At the same time,
the projection for the U.S. oil supply led
to a 35 percent overstatement. But then
economists have always had trouble
forecasting oil supply, which after all is
Predicated not merely on firms' strategic
behavior but on technological and geo-
logical success as well.

Forecasting failures and scorekeep-
Mg aside, the general experience of the
last twenty years reminds us that society
does respond rationally to economic
incentives. People alter the way they
consume energy; firms invest in new

technology; and new institutions arise
that inject greater efficiency into world
energy transactions. In other words,
what is taught in Economics 101 tends
largely to be true. While these lessons
are no guarantee against future energy
shocks, the more reliable analytical
insights and stronger empirical base
that we now have should help us, at the
very least, to avoid doing harm and, at
best, define more judicious policy
choices than those we embraced in the
past.

How have oil and related
energy shocks altered the
way we think about the
environmental and other social
consequences of energy?

It would be wrong to ascribe to the ener-
gy upheavals of the 1970s all the credit
for the way in which our consciousness
has been raised on the broader social
impacts and ramifications of energy—
namely, environmental and public health
threats, resource scarcity, and sustain-
ability.

Those issues had drawn visible atten-
tion prior to 1973 in the academic, ide-
ological, and policy arenas. While some
expressions of concern had an alarmist
edge, there were also more restrained
efforts to consider the possible dilemma
of having to trade environmental integ-
rity for economic growth and resource
demands. The decade preceding the
first oil shock also saw enactment of
important statutes directed at health,
safety, and environment—for example,
the Occupational Safety and Health Act
and the Clean Air Act. And plenty of
examples in the economic literature can
be cited that argued for socially efficient
means to force polluters to bear the cost
of their assaults on common-property
resources.

But clearly the energy shocks of the
1970s had the catalytic effect of elevat-
ing these issues to a much more promi-
nent plane, in part because alternatives
to oil seemed especially vulnerable on
environmental grounds. Mining coal was
dangerous, and the use of coal released
unwelcome combustion products. Syn-
fuels posed a threat of major land distur-
bance and water contamination. Nuclear
power, chronically confronted with

Actual and projected U.S. electricity consumption (1960-92)
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questions of radioactive waste manage-
ment and proliferation, also had to con-
tend with safety concerns.

These unpalatable alternatives lent
substantial credence to those who saw—
and continue to this day to see—aggres-
sive attention to conservation as the prin-
cipal route out of the quandary. Many
individuals and groups have sparred over
that point, sometimes with only casual
fidelity to underlying facts. For example,
differences among countries in energy/
gross domestic product ratios tended to
be almost reflexively equated with differ-
ences in successful conservation prac-
tices (and therefore capable of being
emulated by the wastrels), rather than
being seen, at least to a considerable
extent, as reflections of differences in
industrial structure, housing patterns,
and many other factors responsible for
variations in aggregate energy intensity
among countries.

Closely related to the conservation
debate was the more legitimate ques-
tion about the extent to which market
imperfections' led to price signals inher-
ently favoring supply options rather
than conservation options and, more-
over, supply options that (in the view
of some) were tilted toward unwieldy
"hard-path" facilities favored by techno-
logical traditionalists. In that view,
planners who are conditioned to equate
electricity expansion needs with large
fossil-fueled power plants would not be
alert, say, to "soft-path" solar energy
options.

Debate on these issues, though not
stilled, has surely become less con-
tentious. Analysts tend to the view that
energy systems do pose social impacts
that betray market failures, but that effi-
ciency, flexibility, and the overall inter-
ests of the community are best served
by using market-like or economic in-
struments to achieve desirable out-
comes. These outcomes might be limits
on sulfur dioxide releases, which actu-
ally have been put into effect, or, for
example, congestion pricing of rush-
hour automotive commuting, which

has not.

Conclusion

Did the oil price shocks of the 1970s
constitute some kind of watershed or
defining moment in our understanding
of and ability to deal more rationally
with energy upheavals, and more
broadly, with the larger resource and
environmental issues of which they are
a part? Clearly, characterizations like
"watershed" or "defining moment" are
overly theatrical labels for the 1970s,
which did not usher in an era in which
cartels manipulated petroleum and
everything else from Brazil nuts to baux-
ite. In a couple of respects, the 1970s
did represent a significant benchmark: a
sobering lesson on the misplaced confi-
dence in the effectiveness of govern-
ment intervention and, conversely, an
appreciation (or maybe rediscovery)

that markets work and that energy is

not wholly different from other eco-

nomic necessities bought and sold in

the marketplace. At the same time,
notwithstanding the sometimes diver-

sionary and hyperbolic preoccupation

with doomsday scenarios, we have

developed a heightened consciousness

about the prevailing and long-term

social impacts of energy that we must
continue facing up to. And that is wel-
come.

Douglas R. Bohi is a senior fellow and head

of the Energy and Natural Resources Divi-
sion at Resources for the Future. Joel

Darmstadt& is a senior fellow in the divi-

sion. This article is distilled from RFF dis-
cussion paper 94-32, "The Energy Up-

heavals of the 1970s: Socioeconomic
Watershed or Aberration?"
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Environmental Policies,
Economic Restructuring, and
Institutional Development in the
Former Soviet Union
Michael A. Toman and R. David Simpson

Foreign aid in the form of technical
assistance might be useful in helping
the newly independent states of the
former Soviet Union deal with past
and current pollution. But such aid
probably will not have a lasting,
positive impact in the absence of
reforms in the countries' basic social
institutions. Without development
of the institutions of a market econ-
omy, environmental measures are
unlikely to be successful. Obstacles
to investments that promote eco-
nomic and environmental improve-
ments must be removed if these
improvements are to be achieved.

T
echnical and regulatory efforts
to improve the management of
environmental quality in the

former Soviet Union are a focus of pro-
grams to provide foreign assistance to
the newly independent states that once

made up that country. To assess the
prospects for the success of these assis-
tance programs, policymakers in the
United States and other Western coun-
tries must address many basic ques-
tions about the new states' environmen-
tal policies and their transitions from
planned economies to market econ-
omies. These questions fall into three
categories.
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First, what can we expect regarding
the investment incentives of firms in
these countries? How many low-cost
investments that improve both the envi-
ronment and the economy will the firms
undertake, and why are these invest-
ments not already being undertaken?

Second, how will the restructuring of
enterprises and institutions alter the
responses of polluters to environmental
Policy instruments? Conversely, how do
the challenges of restructuring that face
enterprises affect the design of environ-
mental policy?

Third, how will environmental poli-
cies and fiscal policies interact? How
Will environmental policies interact with
Industrial and overall social security
Policies? For example, where enter-
Prises that are not viable in the long run
are being temporarily maintained on
social grounds, what investments
Should be pursued to reduce enterprise
losses and environmental damages?

Based on our observations in Russia
and Ukraine, and on extensive discus-
sions with experts in those countries, we
believe that real progress on environ-
mental problems in the countries of the
former Soviet Union will lag until there
are substantial and far-ranging reforms in
basic economic, legal, and social institu-
tions. We do not deny that some targeted
technical assistance could produce sub-
stantial improvements in environmental
quality and quality of life for individuals
affected by the assistance. Without basic
institutional reforms, however, it is
doubtful that these countries will have
the capacity to continue the progress
made possible by foreign assistance and
to generate substantial environmental
improvement on their own.

Our justification for this conclusion
goes beyond the observation that the
states of the former Soviet Union
remain poor and that their resources
available for environmental investment
remain limited. It also goes beyond the
observation that, in the absence of
development assistance, excessively
strict environmental regulation likely
Will be politically unpalatable.

Given these countries' current social
institutions, it will be costly, if not
impossible, to succeed in translating a
public demand for environmental
improvement into concrete action. The
necessary political, legal, and economic
accountability needed to do this effec-
tively does not yet exist. Moreover, even
if there were agreement on the need for
change, institutional failures in the
economy would likely raise the cost of
enforcing environmental standards well
above even the levels experienced under
inefficient command-and-control pro-
grams in otherwise functional market
economies.

These observations in turn raise
doubts about the cost-effectiveness of
major environmental assistance pro-
grams in the former Soviet Union with-
out significant institutional reform there.
Evidence is growing that improvement
of environmental quality is a highly val-
ued objective in the countries in ques-
tion. However, environmental quality, as
well as economic performance, might be
better served first by assistance that
helps the countries of the former Soviet
Union to develop the institutions of a
market economy, including the associ-
ated legal institutions of property, liabil-
ity, and contract law.

Environmental policies in
Russia and Ukraine

Environmental policies in Russia and
Ukraine illustrate both the disarray in
the environmental policies of the coun-
tries of the former Soviet Union and the
difficulties in improving these policies
without progress toward the develop-
ment of market economies. Environ-
mental policies in these countries consist
of a hybrid of standards for emissions
and fees on emissions in excess of the
standards. Environmental regulators tax
pollution at two rates: all emissions are
subject to a low tax rate, but emissions
in excess of standards set for each source
are subject to a higher rate. In principle,
environmental regulators also have the

power to order polluters to reduce emis-
sions or to cease operations if the emis-
sions pose a serious threat to public
health or ecological integrity.

Emissions standards are based on
essentially arbitrary distinctions among
hundreds of pollutants. Far more stan-
dards exist than regulators can monitor
or enforce. Standards also are set rigidly
for individual sources of emissions, with-
out regard for differences among the
emissions reduction costs for each
source or for differences among the
impacts of each polluter on actual pol-
lution concentrations. Regulators express

Pollution fees are too low to
achieve much environmental
improvement. In any any case,
at current rates of inflation,
increases in the fees are shortly
rendered negligible.

concern that flexibility in the ways pol-
luters are allowed to comply with emis-
sion standards, as with emission permit
trading, would expand the opportuni-
ties of firms to exceed their emissions
allowances—although current rules
already require that emissions sources
be monitored. This concern is ironic
(even surrealistic), given the current
scale of pollution violations.

In principle, these problems could be
lessened by overhauling environmental
regulations. However, other shortcom-
ings in environmental regulation reflect
economic and social concerns, as well
as environmental concerns, and thus are
harder to address.

The administration of pollution fees
in Russia and Ukraine is problematic in
several respects. Because expenditures
for environmental protection are fi-
nanced mostly by fees on polluters rather
than from general revenues, environ-
mental regulators are faced with a fun-
damental contradiction: to address envi-
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ronmental concerns arising from one set
of activities, they must tax pollution
from other, quite possibly unrelated,
activities. If regulators were to charge
pollution fees high enough to encourage
substantial reductions of pollution, they
would risk undercutting the tax base.

Revenue raising largely motivates the
setting of emissions standards. To main-
tain tax revenues, the government often
sets emissions standards a few percent-
age points below prevailing emissions
levels. If the system worked to reduce
emissions, it would require a ratcheting
upward of standards to raise revenues,
compromising firms' incentives to make
long-term investments in environmental
improvement. However, pollution fees
simply are too low to achieve much
environmental improvement, especially
for state enterprises that do not face the
normal budget constraints of a market
economy. Moreover, at current rates of
inflation, increases in pollution fees are
rendered negligible shortly after they
are announced.

With fees' having little impact on pol-
lution, the only other line of defense is
legal sanctions against egregious viola-
tors of pollution standards. In practice,
however, the problems of economic and
political transition render this option
largely ineffectual as well. Because so
much of the economy in the former
Soviet Union remains under state con-
trol, attempts to enforce environmental
sanctions become intramural conflicts
among government ministries. In this
situation, the rule of law with regard to
the environment often is quite weak,
especially in light of the strong vested
interests in maintaining enterprise oper-
ations that we discuss below.

Aside from problems related to the
administration of emissions standards
and pollution fees, the allocation of
funds for pollution cleanup and reduc-
tion projects leaves something to be
desired. The determination of priorities
for environmental expenditures is not
necessarily linked to environmental
benefits. Some effort to identify such
benefits is made when different expen-

diture proposals are considered. How-
ever, an important criterion for allocat-
ing funds appears to be the financial
need of the local government or enter-
prise proposing a pollution cleanup or
reduction project. Thus funds are often
made available for projects that local
governments or firms cannot finance on
their own, with little regard for the ben-
efits the projects generate by reducing
serious health or environmental risks
arising from pollution.

Obstacles to making win-win
investments

In the long run, the industrial pollution
problems of the former Soviet Union
can only be overcome by major invest-
ments in more efficient and cleaner
production processes and equipment.
Many such investments probably could
be undertaken at very low cost and
result in both substantial environmental
benefits and lower production costs.

Many investments in more
efficient and cleaner
production processes and
equipment probably could be
undertaken at very low cost
and result in both substantial
environmental benefits and
lower production costs.

The existence of such "win-win" invest-
ments begs an important question,
however: If such options are available,
why have they not been pursued? Some
of the reasons that these possibilities
continue to be unexploited may be
traced to the Soviet legacy, others to the
difficulties of the transitional period,
and still others to problems of informa-
tion and oversight common, to greater
or lesser degrees, in all economies.

One impediment to win-win invest-
ments is the morass of regulation and
licensing requirements left over from
central planning. These requirements
make starting new businesses and insti-
tuting substantial reforms in existing
ones extremely difficult. As a result,
they discourage the establishment or
retooling of firms that are both more
profitable and less polluting.
A second part of the Soviet legacy

that impedes win-win investments is the
tradition of propping up faltering firms
with public funds. This tradition under-
mines incentives for both increased effi-
ciency and pollution reduction. If enter-
prise managers know that they will be
bailed out with public funds, regardless
of the performance of their firms, they
have little incentive to seek cost-saving
production innovations. Moreover, they
may have little incentive to adopt even
low-cost solutions to their environmen-
tal problems if they believe that these
solutions will sooner or later be financed
out of public funds.

One ongoing impediment to win-win
investments is obstacles to both foreign
and domestic private investment. Such
investment is limited by several factors.
First, the process of privatization has
just begun in Russia and is even less
advanced in many other states of the

former Soviet Union. Second, the insti-
tutions that characterize capital markets
and the banking system in Western
economies are just now coming into
being in these countries. For example,
corporate law is very incomplete, and
accounting procedures that would
enable outside investors to determine
the value of potential investments have
not yet been adopted. Third, taxes on
the profits of firms in the countries of
the former Soviet Union are substantial.
These taxes, along with exchange con-
trols and high inflation (which triggers
high interest rates), limit the attractive-
ness of new investment.
A second ongoing obstacle to win-

win investments is the limited capacity
of the labor market to adjust to the tran-
sition from planned to market econ-
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omies. Labor mobility remains limited
because workers have traditionally
obtained all social services (including
housing) through the enterprises that
employ them and because internal
migration is subject to state control.
Another circumstance that has made it
difficult for the labor market to adapt to
the transition is the financial stake
employees have in some newly priva-
tized enterprises. Share ownership in

Ongoing impediments to
win-win investments include
obstacles to foreign and
domestic private investment
and the limited capacity of the
labor market to adjust to the
transition from planned to
market economies.

such enterprises is largely concentrated
among workers and managers, increasing
the financial losses that employees would
face if these enterprises fail. Because
employees realize that they face risks of
financial loss and unemployment in
emerging market economies and because
they distrust the prospects for success
With new investment, they are exerting
Political pressure for their governments to
subsidize firms or to take other measures
to prevent firms from failing.
A seemingly simple solution for over-

coming the obstacles to win-win invest-
ments would be to allow firms to sink or
swim on their own merits. However, this
solution may not be feasible under the
current circumstances of the transition
from planned to market economies.
These circumstances may combine to
deprive even deserving enterprises of the
financing they will need to survive.
Thus, in deciding which otherwise fail-
ing enterprises receive financial aid and
regulatory leniency, decision makers in
the countries of the former Soviet Union

must distinguish between firms that
make obsolete products using archaic
production methods and those that are
trying to make needed products using
newer, cleaner production methods.
Moreover, given restrictions on the social
"safety net," decision makers need to take
into account social factors that may out-
weigh considerations of narrowly
defined economic efficiency in making
these decisions.

Thus the limitations on private activ-
ity to improve the environment and the
economy at the same time also hinder
governmental policies for pollution con-
trol. While the possibility of publicly
funded bailouts exists, polluting firms
will be unresponsive to economic sanc-
tions. Moreover, legal or economic sanc-
tions that threaten employment, the via-
bility of enterprises, and the social fabric
will be vigorously opposed by enterprise
managers, employees, and the branches
of government that still oversee pollut-
ing industries. As long as public and pri-
vate decision makers remain unaccount-
able for their decisions, firms' capacity to
change their environmental behavior is
very limited.

Institutional reforms

Environmental policies per se probably
will have relatively little effect until there
is progress toward greater general
strengthening of economic and legal
institutions. The development and matu-
ration of the institutions of capitalism in
the former Soviet Union may be facilitat-
ed by increased macroeconomic stability,
the establishment of legislation to govern
corporate conduct and reduce regulatory
barriers to the creation of new businesses,
the reform of financial markets, and the
revamping of the provision of public
goods and social security:

While the transition from planned to
market economies proceeds, it is impor-
tant that environmental policy move in
tandem with the general development
of economic, legal, and social institu-
tions. For example, while some flexibil-

ity in approaches to the enforcement of
environmental regulations is called for,
it is also important that decision makers
be able to predict the effects of these
approaches. Actions that would further
decrease the confidence of potential
investors could be counterproductive,
even if they achieved some short-term
environmental improvement.

It is also important that the institu-
tions of environmental policy reflect the
changing technical capabilities of regula-
tors, the evolution of judicial and other
institutions, and the increased stability
of firms. Case-by-case reviews of com-
pliance strategies should be replaced by
general regulations that incorporate flex-
ibility in compliance. Incentive-based
measures, such as limited emissions-per-
mit trading programs, should be estab-
lished and expanded as opportunities
arise. A more concerted effort to set pri-
orities for environmental expenditures
and to limit soft enterprise budgets
(budgets that are based on the expecta-
tion of publicly provided funds to make
up losses) would probably improve the
efficiency of environmental expenditures
while the economy as a whole makes the
transition toward greater private financ-
ing of environmental improvements.
Finally, some simplification of the envi-
ronmental standards themselves would
be beneficial.

Building better economic and politi-
cal institutions is time consuming and
does not offer the immediate and tangi-
ble rewards that technical support sys-
tems may afford. However, institutional
reforms are crucial if the technical sup-
port programs for environmental im-
provement that are now being champi-
oned in foreign assistance debates are to
be successful.

Michael A. Toman is a senior fellow and R.
David Simpson is a fellow in the Energy and
Natural Resources Division at Resources for
the Future. This article is excerpted from
Pollution Abatement Strategies in Central
and Eastern Europe, edited by Toman and
published by Resources for the Future.
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