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ECONOMICS IN £2a
I. THE ROLES OF ECONCMICS IN EINVIRONMENTAL PQLICY

A, Introcduction

¥,

Economics has & vital role to play in the formulation and
implementation of environmental golicy. It can greatly assist ZPa
in making the numercus choiges it faces, EZconomics can also make
impeortant contributicons to the Agency's relations with outside
political forces such as Congress, the courts, and the public,

program so that the most grgent environmental problems receive
prompt attention. Economics has an important role to play in
program planning and in assigning gpriorities. These decisions
requira preliminary zssessments of the social cosits ¢f a wide
variety ©of environmental threats and impairments., Ffor sxample, it
may be necessgary ko compare the social costs inflicted by a number
of industrial 2£fluents, some of which endanger health, some of
which defile regreational areas, and some of which intarfsre with
neighboring sconomic activities., The physical and ohysiclogical
effects of the effluents can be assessed by natural scientists and
engineers; comparing the values sccisty places on such sffects is
essentially an economic task,

Cne of ZPA's essential continuing tasks is planning itcs

Wnat actions should be taken in specific cases should be
based, in part, on economic analysis. The evaluation and
comparison Of tfhe costs and henefits of any contemplated acticon not
only nrovide essential information for making the decision but aiso
provide an ovarall framework for structuring information so that iz
can be useful ro the decisionmaker. (Unlesg otherwisa notead,
raport uses the tarm "benefits" to refer Lo 2ll ©of the gains
an actien and "costs" to refer to all of the losses., Tha torms ara
not cenfined to financial or menetary gains or losses,.) Because
accnomics seeks to explain the behavicr of firms and other
organizaticons, it can help to predict the responses of firms o
altarnative forms of ragulation, The implementation and struchure
of regulatory decisicns can pe improved by =sconomic approaches
whnich may suggest more effactive and efficient methods for
accomplishing environmental geoals,

In the past, when the economic impacts of environmental

programs wer2 smaller and the competing pra2ssures created Dy the
energy problem and inflation were less pressing, thers was less
demand for ZPA to consider economic factors., In the prasent
context, however, econcmic conslderations ars an inescapable
element of every important decision made by the Agency. ZPA must
Jjustify the costs it impeses on the public; it must econemize on
those costs; and it must avoid actions whose costs it cannot
justify in the eyes of the public, For all of those ends, economic

analysis is essentizl.



Actions taken oy ZPA are subject to many censtraints imposed
by ferces outside the Agency. for axample, the courts reguira ZPA
to show that 1ts regulations eare resascnaple, Under scme sitatutory
provizicons EPA has o demonstrate that, before izsuing a
regulation, it has made 2 well-informed and competsnt svaluaticn <
both the costs and the beneifiiits of the regulation and that 2
reasconable man c¢ould conclude that the benefits are commensurats

ith the costs. Thus, economic analysis is negessary to sustein
the legality of =ZPA decisions,

(1]

EPA's effectiveness, like that <¢f any other agency, dapends
upen a constituency which belisves that ZPA's program is worthwhile
and depends upen willingness to comply with the Agency's
ragulations. Without such support, the Agency's enforcsement
protlams will become intractabls, and the entirs srogram will Ee
subjected to erosicn as & result of the pressurses of special
interast groups and the demands of competing scclilal objectives,
Maintenance of such support, aspecially ameong business greoups and
the general public, reguires careful consideraition of the costs znd
benefits of Agency actions and programs, including how such costs
and pensfics arse distributaed among sagments 9L the populzticn and
now ZPA's activities impact other social goais. In short, carsfuol
and sconisticated eccnomic¢ anelysis is reguired.

As will be discussed later in this resport, thers arz major
limitaticons on the ability of s2conecmics to provide the kinds of
analvses needed for EPA programs. Some of thess limitations are
due to the current state-oi-thes—art ¢f economics; gthers are due to
the inadegquacy o¢f the data availaple or the incompleteness oL
scientific xnowledge, The major initial step ne2ded Lo overcome
these limitations iz a recmgn;tlan wichin the Agency cf the role
that economics should play. If the need for economic analysis Is
racognized, then the steps o fulifill the nesd ars morz likely o
tollow, - :

The role of economic analysis can be seen ip more detail o
examining 1t in the context of types of EPA decisions. Lats 11
this report we will examine separately the analysis of costs and
the analysis of benefits.

B, Costs and Benpefits of Regulations

EPA perceives that its central function is o issue
regulations. The Agency collects a lot of infcrmaticn and does
extensive research, but these functions are aimed at supporting the
regulatory process.

Intelligent deciscns apouk Fegulat*ons recquire economic
nalys*s ¢f the cests that the regu aticns will impose on soclieby.
Without such analysis, the decisionmaker will not know whether th

costs of a specific regulation will outweigh its benefizs or

whether scme alternative regulation might accomplish the same
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purpeose at 2 lower total cost, With such analvysis he 2r she will
De in a bettsr position to predict the poliitical reaction o the
regulation; =hen it is likely that the ragulation will be
successfully implemented.

A few statutory mandates administarad by EPA ostensibkbly
require the Agency to look at only the health benefits whan
considering regulations. But, in almost evexyy case, such a
reguirement is unrealistic. For example, in setting primary air
gquality standards, it has become increasingly clear that Lo protect
the more sensitive members of the population EPA would have Lo set
the standards at zsro, i.e., prohibit any pollution whatsvever.
EPA has not done so, and Congress has acguissced in the Agency's
failurs to do s0 because the costs of standards set at zero would
De Jdnacesptanly high.

Economics can also contripute o evaluation ©f the beneiits
of 2 oropesed ragulation., Many kinds ©of benefits, such as savings
in hospital costs, reduced damage Lo crops, and incresed proveriy
valuas, deal with things that are traded in the marketplacs, can e

eadily analyzed using economic methods, and can be meaningziully
exprassed in dollar terms. The values 2f goods that are not traded
in markats can scometimes also be 2xpressed 1n dollars using s
variety of methods. The advantage of expressing the beneiits as
well as the costs in dollars is that it zllows a diregt comparison
between the costs and the benefics., This is important tecausa the
relaticonship bhetween the costs and nenefits is at least as
important as ths absolute value of zither one. Furthermore, dirscs
comparisons of costs and bensifits promots consistency among
regulations and also may indicate more sfficient ways of achisving
a regulatory goal.

It is not suggestsd here th nealth and safety regulatory
decisions should be made on the bas’s of a formal cost-benefit
analysis. There are toQ many uncertainties and too many
limitations on cost-benefit analysis for EPA to rely on iz as the
scle pasis for making decisions. Bubt a thorough accounting andg
analysis of all svailable information ¢on bHoth costs and cenefits is
necessary to ensurs that regulatory decisions contribute to the

national waelfarse,

€. Costs and Benefits of Prograums

Economics can also provide the meithods for analyzing the
costs and benefits of antire programs, such as the sclid wasts
crogram; the rmunicipal waste treatment grant program; the
automeonile smissions control program; and, indeed, EZPA's antire
effort Lo protect the .environment,

Program analyses serve two functicns. The first is political
cr informaticnal., People other than seconemists ask guesticns such
as "Is the program worthwhile?" or "are the benefits of the program
really worthwhile?" In fact, an increasing nunber of Congressman,



businassmen, and citizens are asking just such guesticns azout
anvironmental programs2. They are entitled Lo answers, and the ZPA
programs will be gravely Jecopardized 1f those answers are not
forthecoming.

The sacond function of program analyses iz to identify
vrograms that ars high-priority candidates for improved regulazory
approaches ©r, in the extreme cases, those that should he
gliminated. for example, a number of analyses of the auvtomobile
alr polluticon control program indicate that alternative approaches,
such 25 requiring emission control devices on cars regisitsred in
urban arsas different from these for cars in rural aresas, are
geriously worth gonsidering,

D. Economic Impacts

An examination of the coverall economic impact of EZPA's
programs is necassary L0 anticipate obstacles o compliance with
the programs, to identify and examine conflichts between
environmental policies and other national goals, and to evaluate
the full costs and benefitz of Agency programs.

Zconcmic impacts can be examined at Zoth the migcro- and
macreoeceoncmic levels., At the microeconomic level EPA has begun to
examine the impact of 2ll Agency programs c¢ombined on particular
industries. By using such studies, the Agency can det2rmine how
much ©f a strain environmental regquirsments impose on an indusszy,
locality, or segment of the populaticn and can thus detect
situations in which its regulaticons eare causing hardship. In kthis
spirit, f£or a number ©f years EPA nhas Rept track of plant ¢losings
attriputable to environmental regulaticns, 30 that remedial
measuras can be taken £or unemployed worXkers, Data on plant
closings alsc serve as a politically relevalit indicator of the
economic lmpact of Agency programs. '

Oon the macroeconemic leavel, studies have bhean conductsd on
the impact ¢f EPA programs on inclation, employment, econcmic
growth, productivity, income distribution, and technological
innovation., Such studies are needed to show the present and futurs
gffects of environmental programs on the national sconomy and o
show areas where envirommental and econemic goals may be in
conflict., If accomplisning envircnmental goals diverges too
greatly from the accomplishment of economic goals, the
environmental programs are likely to he curbed or altgered.

E. Alternative Regulatory Strategies

Large portions of our lives are controlled by market
mechanisms, and it is one of the functions of economics teo
understand these mechanisms and explore thelr applicaticns. Many
environmental regulatory programs could potentially employ market
mechanizms to supplement or replace the more tradizgional
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"command-and-contrel® approach., There is good reason to belisve
that in scme cases markst incentives might be both less costly and
more effactive than the regulatory approach.

Economics can also be used to decide among alternative
ragulatory strategies through the use of cost-eiffectiveness
analvsis., Given a goal to be attained (such as 2 speciiic
environmental standard), such analysis can examine the best method
of achieving that gecal, Economic analysis can help Agency
officials choose among different control mechanisms or different
regulations,

Stragegic choices about program pricrities can also be made
using economic analysis., One way cf looking at pricritias is that
those decisions that will produce the most kpenefits for any give
cost should have the highest priority. Using this senefitscos
framework obviously involves sconomics.

O
rr

. Qrganizing Information

Cne of the valuable roles that economists <an
provide a framework for integrating diffsrant resear
linking these efforts with decisionmaking. an intag
medels and data bases tnak promotess the assemnlaqe £y, a
data in a systematlic manner could provide EPA with a badly
capanlility to asgsess the enviroamental situation and to anti
changes to be brought about by future economic growih and new
technology. Economic modeling approaches——for sxamples input-oubtz
analysis, rsgional medels, micyodata simulation, and general
equilibrium medels--can urov1ae the framework for such a
capabilicy,

Some of the ilmportant advantages of Iftegrating models are
that they 1) provide a data depository designed to ze used and
net just to provide dead storage; 2) autcmatically provide a way o
link the varicus data sets; 3) force a measure of guality cantrol
and consistency on the data ¢ollection effort; 4) enable the
economic impacts of a Zdecizion teo be tracad through the sconemy o
reach a more comprenensive evaluation of its impacts; and 3) allow
the data to be analyzed from many different perspectives. PFor an
agency such as EPA, which deals wikth huge amounts of data and
complex interrelationships amecng natural, techneologigal, zand
gconomic factors, these £functions are of great importance,

We shall next turn to an examination of the economic analvses
which EPA has a2ctually conducted,



II. ECONOMIC ANALYSIS DONE BY EPA

A, Statutorv Authority

A brief glance at the core of the TPA's resgulatory authority
to deal with health, safety, and ervironmental problems reveals
rhat the following ackts, in one or more of thelr sections,
currently permit or require some form of economic analysis: The
Toxic Substances Control Act, 13 U.S.C., 5.5. 2601 et. sea., The
Clgan Air Act, 42 U.5.C., 5.5. 1867, at. seq., The Watsr Peollution
Control act, 33 U.S.C., §.5. 251 et. s&g., The Safe Drinking Water
Act, 42 U.8.C., §.5. 300f et, seq., and The rederal Insecticige
Funglcide and Rodenticide Act, 7 U.S8.C., 5.85. 136 et. seg. In
addition to the actsg, Executive QOrder 12044 (March 23, 1%78)
requires economic analyses of major decisions.

B, Economic Foeus

A review of the Agency's organization chart provides a
perspective on the role of economic analysis within this statutory
framework, The most ¢oncentrated sconomic focus is in the Qffice
of Planning and Management (OPM), QOffice of Planning and Zvaluation
(OPE), which has an EZconomic analysis Division consisting of thrss
branches: Industrial Analysis; Air Zcenomics and 3pecial Projacos;
and Water Economics, The Economic Analysis Division of CPE
provides EPA with a means of moniteoring the overall impacti <f the
Agency's programs on the econcmy and tries to insure that all
proposed regulations maka ec¢onomic sanse.

The Qffice of Water and Waste Management has a Water
Feonomics Division under the Office of Analysis and Evaluaction to
conduct its economic analyses. The Officswf Alr, Noilse and -
Radiation Programs has economic divisions under the Office of
Radlation (Zoonemics & Statistical Evaluation Branch), Air Qualit
Planning & Standards (Zgonomic Analysis Cffice), and Mobile Scuxc
Alir Pollution Control (Program Management Of fice) to conduct its
sconomic analyses, The Cffice of Research and Development has
responsibility for methods development and analysis of the beneiits
of environmental improvement, except for the benefits of speciiic
regulations., The Qffice of Toxic Substancs has economic divisicas
under the 0ffice of Chemical Control (Office of Regulatory
Analysis) and the Cffice of Pesticide Programs (Economic Analysis
Branch) to conduct its economic analyses, Although the Office of
Enforcement lists no speciiic economics cffice, the Agengy has
produced at least three reports dealing with enforcement =conomics.

Currently, the activities of the Agency in terms of sconomic
analysis may te grouped into the following categories: 1)
macro-economic analysis, 2) program speciiic analysis, 3)
regulation specific analysis, 4) industry analysis, S) issue
analysis, 6) plant closures, 7) special reports, and 8) methods
development,



1) Macrgecoromic analvsis, dene for OPE m
outside CONLractors using econometric models,
designed to assess the overall impact of pollu
control c¢osts on .the U.3, economy.
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2) Program specific aznalysisz, done primarily by the
varicus program oiffices or their contractors, is an
attempt te assess the impact of a particular pollution
control program (e.g., Water and Hazardous Materials)
on the economy.,

3) Regqulaticon specific analysis, done primarily by
the various program offices ar their contractors, is
an attempt to assass the economic ilmpacts ¢f specific
regulations. OPE provides direction te the program
offices concerning these studies and a review of their
work. The is currently the bulk of EPA's econcmig
activities since, for many requlaticns, & formal
econemic impact zssessment is reqguired by law, while
for cothers the znalysis i3 reguired by Executive COrder
12044, And, generzlly, even when ecoacmic impach
analysis is not reguired, the Agency conducts one to
inform itself of the economic consaequences of its
activities,

4) Industry analvsis is conducted by OPE since mos:
industries are affected by more than one set of
environmental ragulztions. In some cases, the costs of
the combined set of regulaticons ars much greater than
would be included in the egonomic impact analysis of
the individual ragulaticns. In other cases the
combined impact may bpe less than the sum of the costs
of individual regqulations, for example, if a single
precess change can be used to reduce both alr and water
emissions. An analysis of overall industry impac® has
been completed for the petroleum industry, and one is
currently underway for the chemical industry.

5) Issue-speciiic analvsis is an econcmice
assessment ol speclal issues which may arise; this Is
done primarily by OPE, Examples of issue~specific
analyses are analyses of the impact of EPA's prograns
on jobs or the development of a mechanism to assess
fees to remove the economic advantages of noncompliangs
with envircnmental regulations.

&) Plant closurss due to the costs of environmental
regulation are a very sensitive issue and have promptad
EPA to develop an early warning system. EIvery guariar
based upon & review of the early warning system, OPE
sends & comprehensive information report to the U.S.
Secretary of Lapor detailing possible unemplovment
problems in affected areas, To date, only Lwenty
plants, fifteen percent ¢f the total 138 which have

!



been raviewed, have actually cloged due to.
environmental regulations. In many c¢ases, QPE also
investigates whether measurss can te taken to allow
plants to stay open.

7) Special reports of a type similar to those
conducted under the heading of issue analysis, i.e.,
"Cost of Clean..." reports, are also dene by EPA
through the Cffice of Planning and Evaluation.

§) Methods develovment is the broad area of general
responsibility that pelongs to the Qffice of rRessarch
and Development's (ORD) Economic Analysis Divisien,
Much of this work is done by contract with some of 1t
being done at the various laboratories, wherz the
physical data are gatherad and analyzed. Currently,
ORD is inveolved in a major program Lo improve the
methodolagy for detsrmining the benefits of national
and reglonal peolluticn programs and to maks initial
applications of such methodologies.

Within these eight areas ¢of analytic activity EPA conducts
cost, benefits, cost effectiveness, and benefit-cost analyses
(Table 1). The cost analyses and the benefits analyses £orm the
Eoundation ¢f all of these studies,

Cost analvsis or cost—impact analvsis may be defined as the
estimation ¢f all of the costs~-=direct, indirect, capital,
maintenance and operating-~-that result from an actual or a proposed
regulation or program. As Table 1 shows, the largest number of
cost analyses deal with the ¢o9sts entailed by specific regulations.
Thesa studies typically take the form of engineering cost estimates
of the capital =squipment and the cost Of operating procsdurss
required by the regulation. For regulaticons that afifsct
agriculture, howaver, the reducgtion in the size ¢f the crop likely
to result from the increase in costs of production is often taken
intn account. The reasult of the analysis may be exprassad as
either an average annual ¢ost or &s the present value of the costs
incurrad over some substantlial period of years, and as eigher
aggregate costs imposed on the industry or as ¢osts per unit of
output, In principle, indirzct costs and nonmonetary costs are
included in the concept, but they are generally neglectad in
practice except in the cgase of "plant closings,” as menticoned
above.

Benefits analvsis is the other side of the coin. It consists
of estimating the beneficial effects of a protective program or
measuyre, A determined effort is made to estimate the beneficgial

affects of a program or regulation quantitatively., A bewildaring
variety of units results: reductions of discharges in kilograms
per year or per $1,000 worth of cutpuz; reducticns in ambiant

concentrations in grams per liter:; reducticons in the incidence of
respiratory infections in cases per 100,000 population; reductions
in medical expenses in dollars per year; atc., Notsa thalt 3s ons



nmovas ISrom the relatively straightforward reductions ia pollution
loads to the monetary values of induced changes, the concepts
become simultaneously more meaningful for administrative
decisicamaking and more complex and difficult to estimate. Al
lavels of benefits estimation are difficult. Por this reason,
largely, the sample reported in Table 1 included far fewer benefit
analyses than it did cost analyses.-

Benefits analysis can ke divided intc four tasks or levels,
not all of which are carried out or even attemptad in every situdy.
The least difficult level ¢r task of benefits analysis is the
estimation ¢f the immediate effects ¢f a protective measurs, most
traquently a reduction in the volume of pollutants discharged into
the environment. There are a number of reasons why this task is
not simply a matter ©f engineering estimation, For example,
pollution abatement equipment rarely operates at one hundrad
percent ¢f rated efficiency; municipal waste treatment planits
automotive emission control deviges are well known instances.
Careful analysis of the actual conditions of uss and sound
judgment are, thersfore, reguired Lo make a rzascnable estimate of
the reduction of pollution loads that regulations are likely to
cause. The second level or taskx is to estimate the effect ¢f the
reduction in pollution loads on amblent conditions, usuzlly
pollutant concentrations in environmental media, This is generzlly
a tricky undertakxing because pollutant concentrztions are very
sensitive to 2 number of uncontrollable and very variable
circumstances, Concentrations in water depend upon stream flow,
tidal conditions, wind, and temperature, a2ll of which vary
substantizally diurnally and seasonally and are often unpredictable.
The effects ¢f reduced emlisslions on atmospheric concentrations ars
even harder to estimate, hecause concentrations are sensitive to
wind strength and direction, the pecguliarities of the microclimate,
the compleyities of atmosgpheric chemistry, and much morse, ften
very crude methods of estimation ars used, Buch as "linear rollback
models," which rest on the assumption that ambient concentrations
are linearly and, indeed, proportionally related %o changes in
amissions. The third level or task is still more Eifficult: 1% is
the task of translating sstimated raductions in ambient
concentraticns into socially significant consequences, 3By far the
most significant of all consegquences, in most instances, arsa
affects on public health, This translation is obsgstruchted by two
major oobstacles., Firxst, it reguires estimates of human exzosurs,
and these, in turn, depend upon predictions of human bhehavior
patterns about which liztls is known. Second, the effect of
environmental pollutants on health depends upeon dose—-response
relationships that are poorly understood for mesit pollutants, in
spite of a great deal ¢©f study and research. The fourth level of a
benefits analysis, and the one most frequently omitted, is a
conversion of the physical changas--changes in discharges, ambient
conditions, disease lncidence, or whatever--into sevaluative units
that express their social importande, almost invariably in monetary
uanits. A vast amount of theorstical and empirical research has
been devoted te the problesm of ascertaining the monetary values
geguivalent to environmental changes, for which thers are no markst

I3
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nrices. To the exitent that environmental changes afifacit the cost
of producing marketzble commodities, there are satisfactorvy and
well astablished methods for estimating their secial and egoncmic
importance, But to the extent that environmental changes impinge
directly on public welfare, the task of evaluation is st£ill
problematic.

This list of the difficulties that beset benefits analysis
accounts for the comparative paucity of benefits studies in Tabls
1. Even the astudies that have been made, in generazl, stop well
short of completing all <f the tasks that a complete analysis
reguires,

Cogt-effectiveness analysis 1ls a procedure for evaluating
regulations or programs by straightforward c¢omparison of the cost
with the degrese of attainmment of one of the types of bensfits.
Tvrically, a simple ratic is computed, and the result is egpressed
as either units of penefit per deollar of cost or a2s units of
benefit per year per dollar of cost per year, for example, the
results of a cost-a2ffectiveness comparison might be reduction in
averzge lifetime intake of peollutant (in grams) per dollar of
annual gost, Clearly, this mode of ¢omparisen is most aprropriacs
for programs that have only a single kind of benefit or for wnich
one type of benefit iIs of vreponderant importance. L can be
misleading; when a number of alternative programs ares belng
compared, the one with the highest cost-effectiveness ratio is not
necessarily the most effective. The reason 1s that the alisrnativs
with the highest cost-effecitiiveness ratio might achieve an unduly
low absolute level of benefits., Referving to the last example, the
alternative with the largest reduction in lifetime intake gper
dollar zdpended might still reduce that intake only to a level thsat
still is judged to be unsafs. Despite these shortcomings,
cost-effectivaness analysis has much to recommend 1t because of Lts
simplicity. It permits straightforward comparisons among
alternatives that achieve adeguate levels of benefit, and it is
often applicable in many cases where the benefits analysis has nhad
to be truncated bhefore completing the f£inal stage.

Benefit-cost analyvsis is a Zamily of procedures [or maxing
more inclusive and ambitious evaluations ¢f regulations or
abatement programs. Its simplest version applies in situaticns
where all of the benefits can be exprassed in monetary units. Then
the exgess of the discounted present value of the henefits over fthe
presant valuse of the <costs measures the net soclal value of the
regulation (er program) under study. Alternatively, the compariscn
can be made by subtracting the average annual cgost from the average
annual oenefit, The program 1s acceptable only 1f the net social
value is posizive, and then only if the level of beneiits (in
physical rather than monetary units) is deemed adeguats,

More often than not, howevery, there will be some xinds of
beneiits that do not have satisfactory monetary egquivalsnts, Then,
the benefit-~cost analysis takes the form of grapnic and tabular
displays designed tc show the results of the alternatives under
study and to facilitate appreciation of the trade-offs among them.
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C. Review of Economic Analvsis to Datae*

Table 1 reviews 427 economic analyses which have heen donsa by
or for the U.§. EPA from January 1%70 through June 1%7%. The table
was constructed from a review of abstracts of the varicus studies
and by checking the characteristics of the study in the apporoorizie
categoriss., Tor example, a single study might be classified as
regulation specific and industry specific, as well as needing both
a cost and a cost-effectiveness analysis. Cne c¢an see, by lookin
at this table, that mest of the Agency's analyses to date have been
industry specific, regulation specific, or plant closure studies
with the major focus on the cost of regulation. This has been
confirmed to the Science Advisory Board's Zconomic analvsis
Subcommittee by presentations from Agency economists. ESowever, the
Agency nas recognized the value of benefiis analysis and is putting
more emphasis in this area., EPA's Fiscal Year 1981 hudget includes
approximately $4.5 million for analysis of the benefits of
anvironmental programs.

Table 2 considers the various program ofifiges and whether th
types of analyses conducted by or for them wers cost,
cost-efifectiveness, benefit-cost analyses, or benefits analvses.
This table shows that most of the Agency's effort has heen in the
arza Of cost analysis and that QPE has plaved a maijor role in
conducting, or at least reviewing, these studies. Similarly, we
see that most of the henefib-cost zanalyses and bheneilits studies
have been done by ORD with primary responsibility for methads
development, In addition, this table shows that to date the air
and water program offices have been major performers and usaxs of
sconomic analysis., One would expect the Office cf Texic Substances
to become a more actlive user as it begins to implement the Toxic
Substances Control Actk.

Table 3 examines, in greater detail, Fhe four categaoriss of
economic analysis that have been done at the industry specific
level and compares the number of studies dealing with sach
industrial sector with the actual reportaed czpical axpendituras
committed by that sector to comply with environmental ragquliaizions.
The percentage distribution of the studlss identifled generalily
closely parallsls the percentage distribution of expenditurass by
industry, indicating that the Agsncy has been allocating its
analytic rescources in accurate proportion to the sconemic cosis of
its regulatory activities.

Table 4 1s a matrix which examines the 48 benefits analyses
wihich had been deone through June 1979 in terms of the damacge costs
considerad and the varicus media programs to which they relate, As
the Agency comes under increasing scrutiny concerning the costs of

* The tablas in part C ars hased upon an analysis of EZPA data by
the Erecutive Secretary of the Subcommisfise,
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gnvironmental ragulaticns and is faced with the need to allccate
lts budget among the variocus program offices, this Lype of study
will incresase in importance.

Section III of this report nyesents scme observations zand
examination ¢f EPA's analyses of benefits and costs.
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TABLE 1

Types of U.S., Envircnmental Protection Agency Iconomic

studies from January 1870 through June 1979

Cost
Effective-— Benefit-
Coat ness Cost Benaefits
Macroeconomics (all acts) 9 1 - Z
I
Program Specific 26 5 3 26 i
(a numbexy of related acts) :
Regulation Spegific 133 3 12 i1
(section of an act)
Industry Specific 115 47 11 -
{impact of a ragulation)
b
Methods Cevelorment 13 4 =) 11
Plant Cleosurss 137 34 - -
Isgues 29 4 ) 5
(special reports)
(economic incentives) i
(2ta.) |
] ;

Total number of studies iz 427.

because some studieg included more than one category.

Column totals may be gresater
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TABLE 4

Media Matrix of Economic Benefit Studies by the UG.8. Environmental
Protaction Agency from January 1370 through June 197%
Air and
Hazardous Solid Toxic

Benefits Wastes Water Waste Noige Substances
Human Health 10 10 1 1 1
Animal Health 1 ) - - 1
Vegetation 11 3 - - 1

|
Real Froperty 7 ) - 1 -
. ‘
Mzintenance
and Materials 8 4 - - -
Fecreaticn 2 10 - - -
Aesthetic 9 5 - 1 1
| J
Miscellaneous 8 5 - - 1

%‘
ﬁvcidance Costs 7 5 - 1 - !
’ |

Total number of studies is 48,
studies included mors than one category.

Benefits

studies identified as harm or damage c¢osts from pollutien.

.16 -

g

=
=
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Column totals may be greatsr hecause some

ingludes earlisr
There wer

menefits studies identifisd for the offices <¢f Enforcsament or Radistl
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ITII. IMPROVING TEE ANALYSIS QF BENEFITS AND CCSTS

A. Analvsis of Benefits

The ultimate objective of environmental ragulation is to
improve social welfare by making the best use of scclety's
resources, including environmental rescurces. This necessaril
entails an effort to identify and quantify beneficial and ¢ostly
effects of proposed regulations. This section examines two major
areas of EPA's regulatory responsibility so as to identify
opportunities to use sconomic analysis in the measursment of
benaficial effects and, in each cazse, to assess the state—oi-the-
art and to identify needs for theoretical and methodological
develosment and bebter data,

The estimation of 2enefits ©f requlatory propesals, which can
be comparad with costs, reguires the identification and
quantification of beneficial =2ffscts such as raductions in
morbidity and mortality sxpected to result from proposed
ragulations. This task is difficult because of the fraquent lack
of firm knowladge of dose-response functions and other
relationsnips hetween envircnmental conditicns and eflects. In
thegse cases, the estimation of benefits will raguire basic ressarch
into the gquantitative relationships between levels of pollutaats
and sxposurss, on the one hand, and beneficial usas of the
environment such as for recreatian, health, crop production, and so
forth, on the other hand. The task 1s also complicated by the fact
that it is usually difficult to relate changes in amblent
conditions to specific regulations.

1f monetary values ares to be assignad Lo the benefits, the
gconomic theory of value 1s fairly well developed for those
eanvircnmental effects which impinge directly on gecpla. However,
empirical implementation of this thecorstical framework is, in many
instances, fraught with difficulties such as absence oI necessary
data. Alse, the theory of value is not well developed for such
non-user "benefits" as species diversity and stabniligy.

Some of these problems are evident 1f we examine IZPA's
analysis of the benefits of air pollution controal. To estimate the
benefics to human health of air pollution control, we need Iimpraved
physical models that can separate nonpolicy effects (such as the
general level of sconomic activity) con pollution lavels Zrom the
effacts of ragulaticons. We also must obtain better information on
the dose-response functiens for varicus pollutants, both singly znd
in various ccmbinations., The major difficulty in obtaining betiter
estimates of dosa-response functicns through human epidemiclogical
studies is poor data on the actual exposures of members of the
populations at risk. There are also problems in controlling for
other faciors contributing to mortelity and morbidicy, aspecially
dietary factors, smoking, and expesures to environmental
contaminants from other szources such as food, drinking water, and
the workplace. EPA's Office of Research and Development 1is
supporting basic research on health efiscecs of air pollutants.
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Better information on guantitative aspects of healih s2ffects
due to air polluticon would be very useful whether or not one took
the further step of assigning monetary values to changes In
morbldity and mertality. The assignment of monetary valuas Lo
nealth effeackts, especially te mortality effscts, is 2 controversial
issue. There is a basis in econcmice theary for assigning valuess to
small reductions in the probability of dving within certain time
periods. However, efforts at empirical measurement of this
willingness to pay using data sources, such as wage differentials
across cccupations with different risks of death, have yielded
widely varying results.

The greatest potentlal for damage to vegetation comes Irom
gxposurs to photochemical oxidants ané to acid rainfall. The
former 1s ilmportant for the possible raviszion of national secondary
air guality standards for phcoctochemical oxidants and as a basis for
establishing emissions limits for automobiless. The latktsr is
important in determining an appropriate policy for the conitroel of
emissions of sulfate and nitrate compounds. To estimates the
cenefits ©f possible changes in the naticnal secondary air gyualicy
standard for czone, EPA will have ta obtain better information on
the effacts of low level exposurss o ozone (in the range of .03 &
L5 ppm) on crop yields and then combine this with data on ambient
concentrations and creopping patterns Lo estimate crop losses on 2
regicnal and/or national basis.

o

The effects ¢f acid rain may be mer=2 subtle and more
far-reaching. If£ acid rain reduces soil pH levels, the affecis on
agricultural and forest productivity could be significant. In
addition, acid rain is apparently affecting aguatic ecolegical
svstems,

In reassessing naticnal secondary ambient alr gquality
standards, the reduction cf soiling, cleaning, and materials
damages may be impcrtant but is likaly to be substantially less
significant in economis terms than the effzcts 0f air polluation
control on numan nealth. The majer data needs are for hetter
information on household and commerical cleaning benavior at

different pollution levels and on the inventories of varicus types
of materials exposed to diffsrent ambient pollution lavels. It is
necessary to incorporats models of economic behavieor and cholgs in

the analysis of the data,

There is a well developed methodology for utilizing
information on property value differences within an urban arsa to
estimate benefits of improved air guality., The major problam in
utilizing property value study dasa ko compute benefivs forz
raegulatory decisionmaking is the difficulty in separating ths
effects of different air pollutanits because of collinearity in :the
pollygtion data, Alsc, it is difficuls to Rnow what categories of
penefits are captired by property value benefits data. They are
likely to reflect aesthetics, sciling.costs, and damages £o
matarials and ornamental vegetation. But do they alsc r=zflect
impacts on human nealth?
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Benefits due to Ilmproved visibility at the place of residence
are likely tec be incorporatad in property values. Recently,
requlatory attention has been increasingly focusad on gaining
improvements in visibility in rural areas, especially in Class I
arsag, as required by the Clean Alr Act Amendments of 1977. At
prasant, there is little information to support benefit estimates
in rural areas.

Recreation benefits ars primarily important in the analysis
of water pollution control programs. Although prasent law
establishes the cbjective of achieving "fishable and swimmable"
watars, very little is known about the levels of wazer quality
which are necessary to suppert these recreational activitias or the
benefits of achieving these pollution control oblectivas.
Information 13 required to enable the prediction of changes in
racreation activities as a function of changes in various
parameters of water guality. Very little is xnown about which
parameters Of water gquality are most important in influencing
recreation behavior, There is a substantial number of studies
providing information on the willingness to pay for and unit valuyes
of days of recreation activity at particular sites. However, unit
values ars known to vary with water quality, other attributes of
the site, its accessibility, and the range of substitute sites
avallable to the recreaticnist. More ressarch must he conducted on
the role of water guality in influencing willingness to pay and on
value befora this data base can be utilized easily in the
estimation of racreation benseiits.

The main point L0 emerge from the praceding discussion is
that precise measurement of monetary henefits 1s not feasibla, in
most cases, with the existing datz bases. Beneflis estimasion will
require further basic ressarch to improve our knowledge aof such
things as doss—~rasponse functions fgor health effectis and behavioral
responsas to changes in pollution levels. ¥et, given the

increasing concern that regqulation has gone too far in such arsas as
consumar product safety, occupational safaty and healtha, and
snvironmental regulation, it would be extremely useful to have
estimates of the magnitude of bensfits actually realized from
eéxisting environmental ragulations. Also, improved knowledge of
doge-response and behavigral relationships would make it possibla

to consider the beneficial effects of changes in regulations.

B. Apgalysis of Costs

Sound decisionmaking requiras knowledge of hcow much things
cost. Crude and superficial estimates are not rellizble snouch when
important sums and important issues are at stake. ZPA needs
economically sound cost estimates to make economically and socially
sound decisions.

Most of the EPA's primary ressarch on the costs of

environmental pelicy i1s undertaxen in support of the promulgaticon
of regulations. Because of this Focus and the fact that the cost
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astimatss have un be praparad in a fairly short peried of time, ihe
level of sophisticaticn of these analyses often may not satisfy
profeszsional econcmists.

Génerally the studies implicitly assume that ¢riticism of the
astimates will come only from the industry being regulated.
Thererfore, the cost estimates tend to refer to short-run, private
(not social) costs under conditicons of fixed demand, because these
types of costs arz of most concern to the regulated industry.

Since each regulaticn affacts only one industry classification,
what iz ignored 1s the fact that a particular industry's cost nay
pbe offset by another industry's benefit and, therefore, given the
unemployment of inefficiently employed rescurces, may not ra2prasent
a trus social c¢ost. 3Since consumer groups {and economisis) rarely,
if ever, challenge promulgated regulations, there is not much
lacentive Lo employ a broader concept of scgial, as opovosad o2
privatsa, costs, £, as often is the case, ceontrol costs raprasent
a small shars of total industry costs of production, scphisticassd
analyses of long—-run effects that allow for demand fesbhacks ars
unnecessary, ror this r2asen thersa is usually only a gualitative
assessment of market response, resulting plant cleosures, and
reductians in output. Finally, it simply is not worth undertaking
sophisticated analyses for those industriss where challenges to the
regulations are not likely.

While these costs analyses are generally sufficient for theix
primarv purpose, it may be in ZPA's interest to underiake nore
thorough analyses for several reasons, In the first place, the
cost estimates drawn Lrom these studies ars widaely used (Some would
say misused.) for purposes ctiisr than to suppor:t the promulgaticon of
vparticular rsgulations. In particular, these 2ost sestimates ars
the basis of EPA and CEQ sstimates of the c¢osts af the entire
anvironmental program; they have been used as inpuits to large
macroeconomlic models to assess economy-~wide impacis of regulations;
and they hawve been used 2s inputs into certain of the
industry~effects models.

Generally, these studies regquirz cost congephs other than the
simple, short-run, fixed demand concepis characteristic of the
unsophisticated estimates, Ffor example, the macroeccnomic models
require total expenditure estimates phased over time., The
sophisticated industry-sffscts models require, for consistency,
iong=run cost estimates that reflect new output-price equilibria.
Zven if the EPA cost data were highly acgurate measuras of
sfiert-run costs, shori-run CosSts are poor proxies for these other
COSt concepts,

Since EPA i3 hoth 2 consumer and 2 producger of those sconemic
studies that have heavily relied upon ZPA cost data, IPA should
have an interest in assuring that their own cost data will not be
misused, One way to assure this is for 7A i:self to take the lesad
in expanding their costing efforts to genarate data covering the
wide range ¢f cost concepts.
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Howevar, there 1is another reason for £PA to undertake an
expanded, more sophisticated costing efiorit: namely, Lo upgrade
the gualisy of the intended short-run cost estimates. Whila the
cost estimates tend to refle¢t short-run conditions with £ixed
demands, the fact is that the definitions and assumptions
underlying particular estimates are by no means clear. Presumably
the discipline required for a better cosiing orocedure would force
more clarity with rsspect to definiticons and assumptions.

At present, the concept of what is meant by control c¢ost can
differ estimate—-by-estimate., For example, certzin EPA contractors
nave attempted to estimate the incremental ¢ost of federal
poliution control policies; pollution control <osis engendered by
state and local laws or simply due to voluntary corporate efforts
are excluded, Other contractors, in spilte of clear guidelines to
the contrary, have not made the same adjustment.

Still others have defined costs as the sum of expenditures o
be incurrad after some speciflisd base year to comply with the
regulaticn. If the basa year coincides with the vear of
promuligation, such an estimate ¢omes very <lose Lo being a true
incremental policy cost estimate, However, if a later base vear ls
chosen, confusicon arises, For example, recent IPA estimates of the
costs of pellution control for leather tanners use an apparsnt 1577
pase year. The estimates of expenditures to be incurred include
the expectad expenditures of those plants that have yet to install
1972-mandated controls, and the estimates exclude the alresady
incurred expenditures of those plants that meet the 1977-mandated
controls. While these expenditure estimates are of interest, &
are extremely difficult to use as estimates of the costs of eith
the 1972 or the 1977 regulations, '

The simple ldentificaticn of costs with expenditures has also
led to inconsistent accounting for land and capital costs. Certain
contractors have neglected the c¢osts ¢f these factors 1Ef they wers
already owned by the enterpriss., (Often this is the case with
land.} Cthers have attamptad t¢ capture the true opportuniiy costs
O these alrzady-owned factors by imputing their rental values
(although rather crudely).

If ZPA znould decide to upgrade its cost analyses, =2
fundamental change will be required in the currsnt approach. Undser
the currant procedures, costing analysis begins with an analysis af
the technical requirements of proposed regulations. Indeed,
engineers--not economists~-provide unit cost estimates in the
“Development Documents." The “ZEconomic Analysis Documents® rely
upon these estimates for thely analysis of industrywide cost
affacts,

whnile this approach may appear perfectly reasonable, it
ovarlooks the fact that technical choice often--if not,
always—-—~has an economic foundation. Thus, the decision to use
meleiple lageoons rather than an activated sludges plant and
decisions specifying the capacity of either approach degend upon
site specific land, labor, and capital costs as well as upon
tecanical f2zsibilicy,
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It is guivz cossible (and it may be worth the experiment) to
do the economic analysis before the technical analysis--that is, to
specily 2 "tolerable” cost level and then ask the engineer o
specify a technology consistent with that cost. This approach
might have the advantage of stimulating innovative technical
approaches, However, it has the distinct disadvantage of ignoring
desired effluent limitations.

Thersfore, it seems that a compromise approach, reguiring
¢lose interaction between engineering.and economic znalysis, is
called for. Establishing this close liaison will not be easv. It
will require internal changes within the ZPA bureaucracy as well as
new arrangsments with EPA contractors.

-
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V. RECOMMENDATIONS *

1, EPA should make mors use than it now does of benefit
evaluatiens in making decisions about programs and specific
requlations.

An estimate of the extant of the benefits which will be
gained from a program or regulation is essential for bhoth arriving
at sound decisions and making a persuasive case for the
justifiability of a proposed decision. It does not require a
profound knowledge of economics to raise the guestion of what
soclety will gain for the resources expended on government
programs. It i1s a question that deserves to be answerad for both
entire programs and specific regulations,

In many cases, it will be possible to provide only a vary
rough approximation of the benefits. Also, often the benefirz
estimatss will not be in a form to allow diract comparison wit!
monerary cosis. Neverthelass, a reasoned comparison of the
benefits, in whatever form the estimates take, with the costs
should be an integral part of the decisionmaking process and the
public explanation of the decision,

2. EPA should sxpand its basic research orogram on methads
fer estimating and evaluating penefits,

If greater use is to be made of benefit estimates, then
additional research ¢f all kinds will be needed to improve the
quality of such estimates. Section III of this report indicated
some of the research that ils necessarvy. Also, inscfar as the
benefits will net be expressad in meonetary units, as will
frequently be the case, research is needed on how best to compares
benefits in nonmonetary units with each other znd with monetary
COosts. »

If monetary measures of benefits are to be derived for
comparison with costs, monetary values or "prices" must ba
estimated for beneficial effects., In some instances, such as
agricultural crop lossas, the determination of values from marker
data ls relatively staightforward. In other cases, such as reduced
mortality, the guestion of valuation is controversial and
problematic. But for a variety of issues, such as visipility or
recr2ation, EPA should continue its basic research pregram on the
development and assessment of valuation methods. As information
from these research 2££forts becomes available, it should be
utilized in the economic analysis of the effects of regqulations and
programs.

* Dr. Wassily Leontlef, Co-Chairman of the Subcommititee, has
abstained from accepting the conclusions and recommendaticns of
this report. Bisz reasons are detailad in Appendix A,
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3. A uniform set of concepts, definitions, and formats
should be used in all EFA analvses of vrovosed ragulations, sxcsot
when deviations ars clearly recuired, in which cages these should
be pointed out and explained.

Prasently there i1s a lack of consistency in definitions and
analytical approcaches which makes it impossible to synthesize the
sactoral information developed in th separate EZPA divisions. The
quality of the analyses performed alse guffers from this diversity.

The recommendations of the Water Resources Council* (WRC) for
the preparation of benefit-cost analyses provide a good starting
point for a uniform set of concepts to be applied in EPA, though
some modifications will no doubt be advisable., In particular, the
proposals of the WRC for estimating and displaying the costs and
benaefits acoruing to significant segments of the population shoyld
be followed. Another important step for the Agency would he to
adopt unifeorm projections of population and economic development,
such as the OQBERS projsctions, &5 3 bhasis for analvzing
regulations. EPA’'s Offige of Planning and Management should assume
responsikbility for developing and enforging the use of uniform
analytical concepts, definitions, and formats. PDeveliopment o an
Agencywide nandbook for doing c¢ost analyses might bhe a2 first step
in this direction.

4, To facilitate the cholce among regulatory alternatives,
the repert of the analysis should display orominently the tferms of
"trade—offz" zmong them.

In notices cof propesed rulemaking and other documents
describing regulatory choices, ZPA now freguently describes only
one regulatory option and gives curseory attention to possible
altzrnatives, It would be preferable if the advantages and
disadvantages of different opticns were described. Specifically,
the options might be listed in order of the costs that they impose
on the industry or complying firms; tables and graphs should be
included to sihow for each option the additional costs it imposes in
comparison with the option that precedes it, The tables and graphs
should also compare the options on the hasis of protection they
afford public health, environmental amenities, and other
significant environmental conditions. We racognize that the Zata
may not be availabls to show such trade—offs with great accurscy or
An greak derajl, but it is szill hetifer Lo show the besi availabls
estimate of the trade—offs than to present decisionmakers or the
public with an all-or-nothing choige,

* Federal Reggister, Vol. 38, No. 174 (September 10, 19373),
pp. 24773 E£,
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5. The egtimates ¢f ¢osts and benefifs used bty EPA should be
guantitative insorfar as vwossibhle, The cuantitative estimatss
should pe translated 1nto monetarv sguivalents when reliable mrices
are avallable or when there is some other relizble hasis for making
the translation, but not orherwise. ZIstimates that ars not
monetized should not, for what reason, bhe given less weicht in
decisionmaking than estimates sxpressed in dollar terms.

Some of the benefits and ¢osts ¢f environmental regulations
will he represgentad by c¢handges in the actual deollar costs incurred
and by dollar revenues received by households, businesses and
public bodies directly or indirsctly a2ffected by policy measurss
wiose effects are assessed. However, many of the most important
positive and negative effects of envizonmental regulations gannot
be measured in texms of directly ascertainable dollar figuxes, The
valuation of health, rec¢raationsl facilities, and the gualities of
the natural environment in which we live would involve application
of measuring scales lying far beyond the area of directly
ooservanle fackts. That distinction is very important for efficlent
organization of the assassment process.

The task c¢f ascertaining the fact, for example, that a
particular manufacturing process is accompanisd by release of a
velatile substance that, in its turn, can be esxpected to incrsass
the fregquency of certain raspiratory ailments and of finding out
about how many working days and income dollars can be 2xpechted o
be lost because of thesa illnesses is one thing., It is gquites a2
different thing to put a dollar value, as a number of studliss have,
on the shortened or lost anuman lives rasulting from such a sequancs
of events.

The first is & technical f{actfinding task; the second is z
decision involving human judgment, To exercise such judgment
without possessing all possible factual infermation would ke
irresponsible, but to assume that the knowledge of all relevant
facts ¢could enable the policymakar o maks his final choics without
an exercise of judgment is plainly wrong., Any such judgment must,
morzover, ccocnsist of a carafully considered choice between two 27
more alternative scenarios--each detailed vividly with much factual
detail--not a comparison of twc abstrach, at least partly
arbitrary, dollar Eigures, one supnosedly rapresenting the total
"costs" of a2 given change and the other the aggragata "benefits,”
ag if it were a simple commercial transactlion.

6., In all cases, sstimates of costs and benefits should be
accompanied Dy statements of ranges that indicate the degrese of
imoraecision and uncertalnty in the estimats.

Without confidence intervals, 1t is impossible to judge the
validity of the data., As & general guideline, the lower =nd of the
range shoud be the greatest value that the analyst is confident
does not exceed the true value, Specifically, the target should be
that the true values, 1f thay could be known, would not be helow
the lower a2nds ©f the ranges more than about five percent of the
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cime. Thz upper ends should be similarly defined. Qf course, the
exact coniidence values aimed at are not important; what is
important is that the confidence with which the ranges ars bheliaved
valid is the same in 21l analyses,.

7. The economic analvsis functions and capabi
non—grogram cffices of ERPA should be expanded and st

Therse ars a varisty of functions or activities related to
economic analysis that should be undertaken by a centralized
non-program office in EPA., Additional resources and the full
support of the EPA Administrator are necessary 1£f these activitias
ars to be successiul.

With respect 2o estimatss of the benefits of IPA regulations
and programs, the office should 1) review existing studies aof
estimates c¢f environmental benefits; 2) assembls, on an ongoing
hasis, estimates of the benefits ©f the total EPA ragulatory
program and of specific TPA regulations; and 3) stimulate ORD o
undaertake or contfract for studies desicgned to £i1l in gaps which
now axist in benefit estimates or in metheds to improve the
reiiapility of such esiimates,

The office should undertake additional sgecial studies.
Examples of such nesaded studies include the effect of snvirommental
regulations on the slowdown in productivity growth, the =sffect 2%
environmental regulaticons on the level of and delays in capitzl
investment, methods for introducing economic considerations in
satting the level of particular regulatory standards, and the
egonomic ¢osts and benefits of substituting taxes, charges, and
other sconomic incentives for sxisting peolicies of dirsct
regulation, The QOffice of the Assistanst Secretary for Flanning and
Evaluation in the former Department of HSealth, Zducation and:
Welfars (DEEW) and the Office of the Assistant Segretary for
Zvaluation and Ressaweh in the Depaviment of Laber (DOL) zare usseiul
medels for the way in which the EPA ¢ffige should functicn,

The goffice should report pericedically on the status of daka
neceszary £or economic analysis, including a criticial evaluation
of the guality of such data, 3Since these data--especially cost
data-—ars widely consumed, EPA has a responsibilicy to make users
awars of the relative weaknesses or strengths of Lthe data. Also, a
periodic resport may serve to focus fukure data develooment efifcris,

8, Economic and technical aznalyvsis should be fully
integrated in the praparatlen of estimates of the costs of
regulations.

Currently in EPA the technical ¢r enginesring analysis
"drives" the economic analysiz ©f the ¢ost ©f a regulation., Ths
technical analysis implicitly assumes certain econcmic conditicens.
In fact, the efficient technical r2sponse to a ragulatory
reguirement cannot be identified without taking into account iis
costs to the indusitry, i1ts social cests, and its other sconomic
effacts, Thus the economic factors need to be considered at the
same time as do the technical factors.

A
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9. EPA analyses of regqulations shoulé incorporate
consideration of nondirsct costs. The methodeolegiss ro apalvze
these types ©I eosts, including metheds to study the effscts of
alternative pollcy implementation mechanisms, nesd Lo be improved.

Most of the currsnt studies implicitly assume thait tha sols
impact of regulations on the rsgulated industry is due to the
direct resgurce costs of the requlations. However, many 2f the
most important economic effscts of regulatory acticon ars nondirect
costs, such as the impact of regultions on industry concentration,
innevation, capital investment, and delay and uncertainty. :
Therefore these considerations should be an integral part of
regulatory analysis.

The effects on industries of policy implementation mechanisms
should be explicitly studied, The implementaticon mechanism and
even the method of rulemaking can have profound affescts on profis
expectations and competitive structurs. Thess factors, in turn,
can nave far more effect on the economic performancs of the
industry than the direct rescurcs costs hava.

1. EPA's program of kbasic research on the effects of
changes in peollutant lavels should be continued. Thers should ke
more considerztion of economic aralvsis in the design of such

resaarch.

Because @f limitations in our knowledge of chenges in
environmental guality asseciatsd with specific programs and
regqulations and of pasic physical, biologiczl, and behavioral
relaticnsnips such as dose—effect functions for human health, it is
fregquently not feasible Lo obtain accurats estimates of the
magnitude OFf peneficial =zffects in categories such as improved
human health, increased opporitunity for water-basad ragreatisnn,
improved vigipility, and so forth. Yet, g¢given the magnitude of kthe
resQurce Ccommitmenis to environmental programs and the concern
about the net impacts of regulations, it would he extremely usaiul
to have bectter estimates of the magnitude of beneliits actually
realized., The aggregate =2ffscts of changes in pollutant levels ars
cften influsnced by economic adjustments (for 2zample, changed
agricultural cropping patterns in response to changes in oxidant
levels; = person moving his residence in response Lo alr
vollation), and data on pollution effectis sometfimes ares not
suitable for use in benefits analysis. Thus, there should be mors
aconcmic input into the design and implementation of basic research
strategies for assessing changes in pollutant levels,

11, Monitoring data alcne ars not an adeguete indicator of
policy effsctiveness. Modellinag, at both the naticonal and regicnal
levels, is necessarv

Regional monitoring data systems, such as STORET, are used Lo
assess the progress of EPA policy. Unfortunately, this approach
fails to appreciata that ambient envirconmental guality is affscted
by nonpolicy factors such as meteoroalogy and the stats of the
economy. Analvsis, frequently utilizing models, is necessary to
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separate the =ffects of EPA policy from the effects of nonpolicy
F=
tactors.,

12, Within the context of additional modeling, EPA should
axplore the use of existing sectoral and regional models (coth
inside ang ocutside of government) to estimate the impacts of IPA
policies end, when Zeasible, to establish cperating versions of
axigting models within EPA.

Numerous multisectoral, general equilibrium models have been
daveloped to 2stimate the sectoral (industry, occupation) and
regional impacts of public policy measures. These models employ a
variecy of data {e.g9., microdata, statistically estimated
behavioral relationsghips, ete,) and analytical methods (e.¢.,
first-round simulaticns, simultanecus equilibrium solutions, ete. ).
Moreover, these models are at a variety of levels of develogment
and raliabilicy and are very costly o construct, develop,
maintain, and improve., Many of these models do have significant
potential for policy analysis--in particular, ac¢onomic analysis of
anvirocnmental regulations, The Subcommitfiece's recommendation is
intanded to sncourage the reallzation of this potential while
recognizing the high costs associated with such models,

13, ZPA economists should work closely with the
macroegononetric modelers responsible for the annual EPA - CE
macroeccnomic studisas to improve the realiaplilitv of the gost and
axpenditure estimatss used in the models and to specify and examine
the relationships between envircnmental policy measures and
gconemic behavior assumed in the modeis.

The EPA (in conjunction with CEQ) analysses, as reprasanied oy
The Cost of Clean Water, The Cost of Clean Air, and the annual
macroeconometric studies (first through the Chase and later the DRI
models), have been valuable contributicons to understanding th
impact of environmental policies on the nation's economy. The
gquality and analytic rigor of these studies have improved with
time,

Although the fundamental structures 9f the macroeconcemenzi
models employed have weaknesses, they do reprasent the currant
gtate~of-the~art, But the use of these models for estimating the
macroeconomlic impacts of environmental policies reguirss adaptation
of these models and the use of assumed relationships between
environmental policy measures and economic pehavior. The estimates
yielded oy the models depend crucially upon these assumptions and
upon the reliability of industry-—-specific cost and expenditurs
estimates developed by EPA. These estimates have serious
waeaknasses, The Subcommittee recommends that EPA undertake a major
affort to improve the reliability of the cost and expenditure
estimates and the incidence of these costs and expenditures over
time, The macroeconomic analyses should be accompanied by
sansitivigy analyses to reflect the uncertalinty of the cost and
expenditure estimates, The estimatss should also recognize the
possibility of alternative techneologies and innovations within
industries. The existence of these choices and tecnnical changss--
a5 wall as other sconomic c¢onsiderations——can lead to order-oi-
magnitude diffzrences in the estimaias.
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l4. EPA should initiate conceptual mlanning for an
integrating arnalytical svstem to lncorporats Gifiersnt data hases
and analvtical models,

Cne of the more valuable roles that 2conomists can perfcrm in
a rasearch organization is to provide a framework for integrating
the different research efforts and to link these efforts with the
decisionmaking process. This should be raflected in an integrataed
system of models and data bases which promotas assemblage and
analysis of data in & systematic contex:,

ZPA did attempt to support the development of such a system
saveral years ago, Callsd the Strategic Environmental Assessment
Systeam (SEAS), it attampted to combine all information into one
nuge compuiar model. There were a number of shortcomings with this
effort, and after several years it was sssentially dropped., Tuis
proposal 1s not for the rasurrection of 58AS. However, the work
done Ifor that effort and many ¢f the lesscns learned during thag
neriod provide a strong starting point for the development of a
mora useful integrating analytical system. The resulting svstenm
would probably differ from SEAS in many respects but would also
make use of some ¢f the components of SEAS, The facht that thesge
components alrsady =2xist (and in some cases hava undergons Zurhher
davelopment and lmprovement slsewhere), combined with the
gxpectation that many of the functions undertaken dy the
integrating system cught to be done whether thers were such a
system or noi&, maxes this proposal a less axpensive development
effort tham might otherwise be expected.

Currantly EPA spends substantial amounts of money collacting
data on such items as the number of firms in an industry,
production, consumption, emissions, health affects, and the general
state of the eanvironment. But these data are so0 collected and
processed that they can be used for only very limited purpossas—-—if
they are used a2t sll, There is no attfempt made to £iL the daks
together and presarve them in a way in which they ¢an be eagily
used for subsequent analysils., There is also a distressing lack o
quality control and consistency in the daca collection effores.

i

Some of the important functions that an integrating model can
provide Zfollow:

l. It can provide 2z depository for data, cne that is
designad to be used not just ko provide dead
storage.

2, It ¢an automatically provide a mathod of linking
the various data sets, -

3. It can force a measure of guality control and
consistency on the data collection efforts.

4., It can allow the same basic data to be analyzed
from many differant perspectives.
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Thus, the development of an integrating model, undertaken
with a specific purpose of incorperating the dataz presently being
collectad by the Agency, becomes a major tool in improving data
collecticon, lowerlg data processing costs, improving data analysis,
and providing a guide for new data collaction,

The majority of the Subcommittee, zlthough recognizing the
utility of an integrating analytical sysiem, belisves zZhat such a
system has important limitations and would not rzplace the need for
sectoral and other types of models to znalyze ragulatory impacts.
The Subcommittee is also concerned that the resources devoted to
such a system be kept within strict limits and not be divertsd from
other types of analytical efforts,
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Mr, J. Clarence Davies
Pxmeutive Viee Pragident

Tha Consarvabion Toundation
1717 Massachusstts Avenue, N.W.
Washing=on, D. C. 20035

Dear Terry:

As far as I am able to judge, youxr DraZt present
ar adeguate Jescripticn of the role that economic analysis
now plavs in the activities of the EPA and it expressas
vary weil the ganeral endorsement by an overwhelming ma~
jority of members of our commititee of the continued us2
by EPA econcmists ¢f the conventional "economists' tocl
kit"~-as cpa of our colleagues has callad itc--on which
they have been relying up to now. I, on my part, find
this aperoach to be quite inadeguate pa-ticularly in deal-
ing with proklams inveolving close c¢ollaboration wizh
scientists and engineers ¢n the c¢ne hand, and biclogists,
ecolegists, and health experts cn the gxher,

I am fully awara of the proklems encountared sight
vears ageo with 5EZAS. But our Committee would not have
been appointaed if the econcmic work as carried on now had
satisfied the present, not to speak of the futurs, nseds
of the EPA.

A shift from a well established old system to a new
more ambitious system would take time, but I am convinced
that ir will nct take place at all unless a carefully ZJor-
mylated program of transition from one system to anoiher
wara put into effect.

18] Mereer Sresr 4 Mew York 3 MNew Yark 10612« 212) S93-2181



My, J. Clarence Davies
May 22, 1880
Page Twe

A fuller mors systematic prasentaticn of the role
that economic analysis should play in the daveTQDne“H
and implementation of Naticnal Environmental Polizie
was offarsed in the raport of the Economic Solutions Ad—
visory Group, antitlad, "Evaluation of Current Eaviron-
mental Res2arch znd Establishment of Prioprities,” and
also in the briei memerandem, “Pﬁelimina:y Obsarvations
on Assessment of Costs and Bensfits of Envircnmental
Tegulations,” that I sent Lo vou on December 6, 18792,

I hope that after reading this statement the other

merbers of cur committ az wall as the readars oi this
report, wlll undarstan d why I have decided o azabstazin
Tom signing it

Sincarely vours,

o=’

WL/mh



Preliminary Observations on Assessment of Cosis

and Benefits of EZnvironmantal Regulatisons

. The assessment of benefits and costs of environmenta
regulations should in my cpinion ba carried out in *wo distin
separats staps.

1
ox,

The f{irst should aim at a systematic, detailed and,
whenever pessible, guantative description of all velsavant
direct and indirect repercussions of 2 policy action (or a
combinaticn of policy actions) the benefits cor cost of which
have to be assessed. The c¢hains of anticipated affects will
in mest instances be found to stretch forward from immediate
phvsical and chemical tc biological and f£inally human health
effgcts, aesthetic effacts and hackward through construction
of rzguisite abatsment facilities ard additional labor and
energy raguired Lo gperate them toward more general seonomic
rapercussions such as shifts in industrial location, plant
¢lesings with resulting uwnempleoyments and so on,

The fact Zinding and analytical tasks inveclved in this
first step will obviously require a closz cooperation betw=zan
experts in many different fields, only one of which is economics.

Methods of measurement will at this stage have to be
different from field to field; particulars’ emissions are
usually mez2sured in pounds, health effects in term freguencies
of certain types of ailments, life expectatien or number of
labor days lost bDeczuse of that. Capital reguiremenss and uni=
costs and incomes are usually measured in dollars, emplovment
in man years, output levels of steel in tons, energy in KWH's.

The second phase of the assessment procsss should
consist of a final ccmparison ¢f costs ané benefits assigned
separatsly or in toto to the direct and indirect repercussions
af the policy acticn in guestion, repercussions which should
nave been alrsady ascertained and systematically described in
tha first phass.

Sceme of these bensefits and losses will be fcound o be
representad by changes in the aciual dollar costs incurred and
dollar rsvenues received by housesholds, businesses ané public
bodies directly or indiregtly aZfscted by policy measuras
whose effects we try to assess. Howsver, many of the most
important positive and negative sffecits of environmental
regulations cannot be measured in terms of directly ascertainebls
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dollar figures. The valuaticn of hezalth, of regr=a
fzcilitiss, of the gualities of natural environment in

which we live, would involve application Of measurl
lying far beyond the area of directly cpgarwable £

That distinction is very important for =fficient @
£ the assessment prucess.

the task of ascertaining the fact that a particular

manufacturing process is accompanied by relsase of a volatile
subsrapce that in i%s turn can be expect2d to increase the
frequence of certain respirateory ailments and of finding
put about how many working davs and income dollars can ba
expected to be lost because of tnesa illnesses is one thil
I+ is a guite different thing to put 2 dollar value on th
physical discomfort ox, a& the case may be, the shortensd or
lost human lives resulting frem such a saguenca ¢f evants.

ng.
-
a

The first is a technical fact-finding task, the second
is a decision involving human judgement. To exercisa sudl
judgement without possessing all possible factual infermation
would be irresponsible, but to assume that the knowlecge oI
all relevant facts =ould enable tae solicy maker to make Qis
final choice witheout an exezcise of judgement is plainly wrong.
And such Sudgement must moracver consist ol a carafully con-
sidered choics between twe or more altarnative scenarios --
each detziled vividly with much factual dsvail -~ not 2
comparison ¢f two abgtract, at least partly arbitrary, <ellar
fizures, one supposadly represantlng the wgial "coosts” o
a givern chnange and the other =he aggregate “"benalizz” --
1 it were 2 simple commercial transaction.

My second sat of commenis is in favor of emp.
ynified, systematic modelling approach to be usad
(aggregative) analysis of the general economic ¢
environmental pelicies but alsc in tracing the d
indirect (positive and negative) effects of speci
regulations. The Report on Economic Solutions pre
working grzoup at the symposium on "Evaluation of Cu
Envirommental Research”™ hald at the University of ?
in May, 1379, (Rpade availahle to members of our <commit
containg a similar recommendationwhich presents the ar
summarized below much more fully. Sinces at l=2ast cne
possibly more members of our committeés sesm to disagres
that wposition, I anticipatas the possibility that ouzr final
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rerntt might have to contain two separate statsments on that
subject.

The arguments in faver of comprehensive modaliing apgToasn
and agzinst continuing reliange on «ha "conventisnal 2¢lInNCRLC
to0l xit" now employed in the EPA, ean be summarized as
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follows:

1. Comprehensive formzl modelling is the only v13bl=
approash £o0 factual descripuion of the siructure and analysis of
functional properties of large, complex systems within wnich
the policy makers in the field of enviroomental regulations
have to aperate. It is the only approach that permits
systematic tracing of multidimensicnal relationships betwesn
the physical, biological, economic and social repercussions
cf any SLngl= or a given combination of several envircnmental
regulations. It dces provide at the same time and for the
same reason concrehs detailed zvecifications for constructio
and maintanance of the unified data base indispensible for
shaping and implementation of efiicient and effective
environmental legislation.

2. The SAES system constzuctied scome eighi or nine y=ars
ago &id not perform 22 well as originally expectsd precisel
because:

a) it was the first and Gn‘y try, within the EPA,
in this pa*ticula_ direction =- a "spruce goosa” (I refar
to Howars Hucghes' giant wooden plane) that was net parmicte
to be followed u» by future efforts that ¢ould have baen can-
fidently expected to lead toward devslocment ¢f an efficient
ard well behaving modern "747° model.

h) not only the comstruction of that mede
compilaticn of the reguisikte data bass, Dut even its ope
use was put in ifhe hands of saveral outsida contract

Experience hasgs shoewn thabt to gather the practiczl b nefits
of a new modelling enterprise it is imperative {0 carry itous
with fullest possible cocperatlon and participaticn on tn
one hand of 211 those mermbers of the organization (in this
case the different divisicns of the EPA regional labeoratoriss,
as well a3 local, i.e., state and municipal environmental
agensiss) that 1s expected {d Denefit from its practical use
and an the other -- af thosp insiders and outsifers Wheo happen to
in possession of the various typss of primary infcrmation that
will have %o be ingluded in the models data basse.

3. TReliance on the "economist's wsual toecl XKit7 means
conkinuatisn of the presant free wheeling casual approacl o
the sconomic assessment as it is being practiced now. Adding
mors economists here and 4here and changing the organization
chart would mean not more than increasing the size of the
rochestra and rearranging its seating order; the music will
remain +he same and it will continue to sound as it dows now —-—
rore like the tuaing up of the different instruments rather than
paerformance of a well composed plece.

Da
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