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ABSTRACT

ACCOUNTING INFORMATION FOR ENVIRONMENTAL DECISIONS

By
Myles Stern

In order to delineate the ways in which the accounting
function relates to decisions regarding environmental disrup-
tion and its control, this dissertation addresses the following
four questions, in the order stated:

1. What is the nature of the environmental decisions

made by government agencies, business managers,
and private individuals who use published financial
reports?

2. What information is relevant to these decisions?

3. What portions of this information might reasonably
be supplied through the accounting function?

L. By what means and to what extent could accountants
gather, report, and audit such information?

The methodology employed to attack these questions begins |
with the presentation of conceptual descriptions, drawn largely
from the literature in accounting and economics, of the decisions
mentioned in question one above. The second step, for decisions
made by government agencies and business managers, comprises
an empirical study of the activities of a regional air
pollution control agency and a large utility firm respectively.

Finally, based upon both the conceptual structures and the
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empirical findings, conclusions are formed in response to
all four questions.

After surveying the current regulatory status of
environmental disruption, including existing reporting
requirements, the focus shifts to governmental decisionmaking
at the national and regional levels. While this subject is
important in itself, it is especially crucial because government
decisions control the framework within which firms and
individuals must make their decisions. Specific economic
models are presented to furnish (1) a foundation for discussing
economic aspects of disruption and its control; (2) an a priori
basis for assessing the effectiveness and efficiency of alternate
regulation strategies; and (3) a concrete approach for
evaluating individual factors under benefit-cost analysis--
the essential method by which government agencies can select
among alternative environmental proposals. The information
that government agencies require to implement these concepts
is described. Following this treatment of governmental decision-
making, the dissertation turns to the decisions made by and
the corresponding information needs of firms and individuals.

Conclusions are drawn about the relationship of the
accounting function to environmental decisions made at each
of the three levels: government, firms, and individuals. For
government agencies, much of the information relevant to
economic analysis pertains to financial characteristics and
activities that are recorded in accounting syétems of indi-

vidual firms. Typically, in using such accounting data,
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economists encounter problems concerning asset valuation,
depreciation, the cost of capital to the firm, and the inter-
relationships among individual cost factors. Accountants

could help ameliorate these difficulties by applying current
costing to assets and depreciation charges; by disclosing more
fully the nature of and the returns to individual classes of

a firm's security-holders; and by describing, for each material
cost item, its behavior, the segment of the firm with which

it may be directly identified, and the underlying purpose and
necessity for its incurrence.

The empirical findings about a particular agency are
used to help specify the scope of the accounting function
within such government units. By designing report forms to
be submitted by subsidiary agencies and individual firms, and
by participating in benefit-cost studies based partly upon
accounting data for individual firms, accountants can
contribute to the development of environmental regulations.

The case study further demonstrates that accounting for the
administrative aspects of these agencies is both essential

and fully consistent with the "conventional" accounting function.
A specific proposal for a computerized information system

for the agency studied outlines the manner in which accountants
can become involved meaningfully in such systems design efforts.

Within a particular firm, accountants must determine,
as part of their usual function, the extent to which environ-
mental disruption and its abatement bear upon the entity's

financial statements furnished stockholders and government
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agencies. Moreover, the study of an actual set of decisions
made by a utility firm clearly delineates the kinds of reports
the accounting function must provide to managers for coordina-
ting environmental policies with the firm's overall goals,

for making specific environmental decisions within a capital
budgeting context, and for controlling environmental projects.
Examples are taken from the case study to support the conten-
tion that, within businesses as within government agencies,
accountants must play a major role in designing comprehensive,
environmental information systems: the same principles that
underlie the structuring of effective accounting systems apply
to these systems as well.

In order for users of reports published by individual
firms to be able to rely on the information contained therein,
generally-accepted standards must govern their preparation and
some type of independent examination must be conducted. A
suggested format for such reports includes a background des-
cription of the firm's disruption concerns and its abatement
goals and progress as well as a financial summary linking
environmental items to the conventional statements of income,
financial position and changes in financial position. It
appears likely that public accounting firms or groups of social
auditors, rather than government auditors, will increasingly be
called upon to study such reports. Independent accountants
could "attest" to the environmental financial summaries and
could provide a somewhat lesser "degree of assurance" about

the background descriptions.
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I. INTRODUCTION AND METHODOLOGY

Purpose and Scope of this Dissertation

During recent years, increased public awareness and
concern about environmental disruption had led to a multitude
of actions and calls for further action. Unfortunately,
so many of these programs reflect a viewpoint restricted to
a particular environmental problem that many people are now
bewildered by the overabundance of plans and counterplans.

A chief reason for this confusion is the staggering
array of environmental decisions that must be made by governments,
businesses, and individuals. If a truly comprehensive and
coordinated approach to obtaining environmental quality is
to be developed, it is mandatory that these decisions be made
in a sound manner. Accordingly, they must be based upon
information that is relevant, useful, and complete. 1In
essence, the purpose of this dissertation is to investigate
the ways in which the accounting function can help supply the
information that is required for environmental decisionmaking.

Many researchers and practitioners in the "systems"
area have concluded that the best way to develop an information
system 1is to have the individual who will be using the system

play a major role in specifying just what should be
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included. At the same time, however, "systems analysts"”

genefally recognize that the typical user is not fully
cognizant of his own needs and is largely ignorant of the
range of possible features that might be included in the
system! Since the environmental decisionmaker's area of interest
is so new and fast-changing, he is especially prone to have
imperfect notions of his information needs and of potential
provisions for his information system. Thus, "information
specialists" must actively help the user to specify the system.
Following this line of reasoning and in order to delineate
the ways in which the accounting function relates to decisions
regarding environmental disruption and its control, this
dissertation will address the following four ques@ions, in the
order stated:
1. What are the natures of the various environmental
decisions made by government agencies, business
managers and private individuals who use published

financial reports?

2. What general kinds of information are relevant
to these decisions?

3. What portions of this information might reasonably
be supplied through the accounting function?

L, By what means and to what extent could accountants
gather, report, and audit such information?

1John Dearden, "Systems Organization and Responsibility,"
in Managing Computer-Based Information Systems, ed. by John
Dearden, F. Warren McFarlan, and William M. Zani (Homewood,
Illinois: Richard D. Irwin, 1971), p.591.




Prior to detailling the methodology by which these
questions will be answered, some attention will be given to
the characteristics and scope of the accounting function and
to the reasons, cited in the recent literature, for accountants

to become involved with environmental information.

The Nature of Accounting

A committee of the American Accounting Association has
stated that "there is considerable dispute as to what is and is
not accounting. Any guidelines . . . to classify information . .
as being 'accounting' or 'non-accounting' information would

be extremely arbitrary."2

While it does seem quite unreasonable
to attempt to provide a precise definition of "accounting,"
it is still useful to explain the general sense in which this
term will be used in this dissertation.
Accounting has been described "as the process of
identifying, measuring, and communicating economic information
to permit informed judgements and decisions by users of the
information."3 Carey points out that
CPAs measure and communicate . . . data largely for control
and information purposes, most frequently for an economic

entity--a business, a governmental unit, a nonprofit
organization. Other experts analyze similar data, but

2"Report of the Committee on Non-Financial Measures
of Effectiveness," The Accounting Review, Supplement to
Volume XLVI (1971), p.167.

3Qommittee to Prepare a Statement of Basic Accounting
Theory, A Statement of Basic Accounting Theory (Evanston,Illinois:
American Accounting Association, 1966), p. 1.
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usually for more specialized purposes--sometimes broader,
as in the case of economists in estimating national income
or gross national product; sometimes narrower, as in the
case of a statistician concerned wiEh only one phase of

a business, such as market surveys.

Accounting deals with the processing of data within, the
overall reliability of, and the generation of reports from
information systems. In order to provide credible information
to decisionmakers, accounting embraces the notion of internal
control and incorporates the audit function.

In these pages, the term "accountant" will be used to
denote an individual who, by virtue either of formal education
or on-the-job training, holds, or is qualified to hold, a

position of "staff accountant" within a government agency,

a commercial firm, or a public accounting firm.

Accounting and Environmental Quality

At least three reasons have been advanced for accountants
to become more involved with developing reports for environmental
decisionmaking. These reasons will be discussed in the

following paragraphs.

Management advisory services.--The environmental area

4John L. Carey, The CPA Plans for the Future (New York:
American Institute of Certified Public Accountants, 1965),
pp. 117-18.
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represents an important opportunity for public accounting

firms to expand their offerings of management services. Indeed,
the chairman of the AICPA's Committee on Environmental Accounting
has concluded that "during the next 10 years, environmental
management engagements will afford perhaps the major new field
for client service in which all practitioners can participate."5
Furthermore, two recent reports demonstrate the feasibility

of accounting firms providing such services to government
agencies as well as to private companies.

The first report explains how, in conjunction with
Pennsylvania's Bureau of Sanitary Engineering, a group of
management advisory services specialists from Price Waterhouse
designed an information processing and retrieval system for
statewide water quality data.6 While the primary objective
of the program was to "establish a workable information system
for planning, directing, evaluating, and administering the
water quality management program of the state as a whole;" an
important second goal was to develop a general approach which
might be followed by water pollution regulators in other states.7

The second article details how members of Touche, Ross

helped plan a management information system for Detroit's

5William G. Gaede, "Environmental Management Opportunities
for the CPA," The Journal of Accountancy, May 1974, p. 54.

6Henry S. Sawin, "The CPA's Role in Restoring the
Ecological Balance," Management Advisor, March-April, 1971,
ppl 23"29.

"Ibid., p. 24.
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anti-poverty program.8 While this project did not deal
specifically with environmental disruption, it did show the
general possibility of quantifying social wants and needs. This
same sort of assignment presumably could be performed by
accountants working to solve other social problems.9
While the Price Waterhouse project is an example of
applying conventional techniques to a new situation, the
Touche, Ross engagement represents a conceptual extension of
the accountant's role. Taken together, these two studies
indicate that accountants may provide valuable management

advisory services, in connection with environmental disruption

problems, to government agencies.

Mandatory reporting and auditing requirements.--As will

be examined closely in later chapters of this dissertation,
business firms are currently required to submit a good deal of
information about disruption and abatement to various government
agencies, Quite often, accounting personnel have primary

responsibilities for the preparation of these reports. Moreover,

8Robert Beyer, "The Modern Management Approach to a
Program of Social Improvement," The Journal of Accountancy,
March, 1969, pp.37-46.

9There has been some debate on the extent to which
accountants should become involved in the evaluation of social
programs, Some questions concerning the competence of accountants
to do such work are discussed in M. E. Francis, "Accounting
and the Evaluation of Social Programs: A Critical Comment,"
The Accounting Review. April 1973, pp. 245-57.
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independent accountants, in order to give opinions on
published financial statements, must consider the adequacy
of disclosure pertaining to the firms' environmental affairs.
These requirements for environmental reporting and auditing

seem likely to expand in the future.

Social responsibilities of accountants.--Arguments

have been advanced that the accounting function has a collective
"duty" to society to become actively involved in the resolution
of environmental problems. One such line of reasoning begins
with the observation that the accounting function's primary
purpose in society is to provide information used ultimately
as part of the basis for capital expenditure decisions.° Since
accounting has generally ignored information about the
environmental disruption caused by a firm's operations, the
profession has been partly to blame for the inefficient (from
society's viewpoint) capital allocations which followed. 1In
addition, there is good reason to believe that if accountants
do not provide this kind of information, the task will likely
be performed by individuals having weaker credentials. These
concerns are clearly voiced by Beams and Fertig:
Accounting as an organized profession has the responsibility
to transcend the internal viewpoint of a private firm and
to develop information which portrays a private firm's role

in and contribution to society . . . The current concern
for pollution control and environmental replenishment has

1OJames E. Parker, "Accounting and Ecology: A
Perspective," The Journal of Accountancy, October 1971, p. 44.




created a new urgency for the profession to accept an
active role in regard to social costs. On the one hand,
accounting is being criticized for contributing to the
decay of our environment and, on the other hand, new
organizations are being formed to provide information
relating to the social responsibility of corporations . .
These organizations are without standards, without
discipline and lacking the pr?fessionalism of accountancy
with its guardian, the AICPA.

Although the acceptance of accounting's social role
is not unanimous, it does appear to be growing widely, as
witnessed by the efforts of committees from the AICPA and the
American Accounting Association.12

In short, because of opportunities for expanding management
services, mandatory reporting and auditing requirements, and
their acceptance of social responsibilities, accountants are

becoming increasingly involved with environmental information.

The Methodological Approach

The goal for this study is the specification of the
potential role for the accounting function in developing the
information systems required for environmental decisionmaking

by government agencies, businesses, and individuals; as well as

11Floyd A. Beams and Paul E. Fertig, "Pollution Control
Through Social Cost Conversion," The Journal of Accountancy,
November 1971, pp. 38-39.

12A much more restricted view of accounting's function
is given in William A. Paton, "Earmarks of a Profession--And the
APB, " The Journal of Accountancy, January 1971, pp. 37-45.
AICPA committee efforts are described in Marshall S. Armstrong,
New Thinking on Environmental and Social Problems (New York:
American Institute of Certified Public Accountants, 1971), p. 12.
The work of the AAA is discussed in Beams and Fertig, op. cit., p.38.




in obtaining, communicating, and auditing the actual information
that is relevant to such decisions. In order to substantiate
this proposition, explicit answers must be provided to the four
questions posed on page 2.

Before any specific investigation of environmental
decisionmaking can be begun, its general context must be
understood. Accordingly, descriptions of the categories of
environmental disruption and of the possible approaches to
control will be supplied later in this chapter. Moreover, the
next chapter will discuss current environmental regulations--and
reporting requirements thereunder--as well as attempt to provide
some feeling of where the U.S. is today, along the continuum from
primitive environmental controls to mature ones. After the
next chapter, the dissertation will focus more narrowly on

environmental decisionmaking. At this point, however, a detailed

preview will be made of the manner in which answers to the

four basic questions will be obtained.

Governmental decisions.--The study of decisions made

at this level is crucial for two reasons. First, important
environmental decisions are often made by government agencies
and accountants may have a role to play with respect to the
information required. Second, the study of governmental
decisionmaking will provide a description of the overall context
within which firms and individuals must make their decisions.
This section will commence with a description of three economic
models drawn from the recent economic literature. These models

will be included in the dissertation to furnish (1) a conceptual
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foundation for discussing economic aspects of disruption and
its abatement; (2) a basic for forecasting the effectiveness
and efficiency of different control strategies; and (3) a
concrete approach for evaluating individual benefits and costs
of alternative environmental proposals.

After these theoretical models have been presented, the
numerous social, political, and economic constraints that face
the governmental decisionmaker will be discussed. Following that,
there will be an examination of the considerations underlying
the development of a theory of governmental, environmental
decisionmaking. The use of benefit-cost analysis in the selection
of public programs will be analyzed and a precise formulation
of that method will be provided. In addition, a less-rigorous
but possibly more-pragmatic approach to such decisionmaking
will be outlined. The dynamic aspects of disruption control
will also be covered, in terms of how government agencies can
and must plan for changes in environmental regulations. Finally,
attention will be given to the kinds of information needed
for decisionmaking by federal and regional regulatory agencies.

As a complement to the development of this broad,
conceptual framework, a look will be taken at the activites
of a particular agency responsible for maintaining air quality
within a large metropolitan region. Based on the agency's
published regulations and interviews with members of its staff,
comparisons will be drawn between the workings of the agency and

the theoretical concepts presented earlier.
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Decisions by firms.--The study of environmental

decisionmaking by managers of private firms will be conducted
in much the same manner as described above for governmental
decisionmaking. Again, a conceptual structure, drawn from the
literature in accounting and closely-related disciplines, will
be developed. The basic objectives of firms will be examined
first. Subsequently, the three general types of environmental

decisions that firms must make will be delineated:

il

1. Choosing a target level of compliance with
environmental regulations,

2. Selecting an approach to achieve compliance in
a particular situation, and

3. Maintaining managerial control over environmental
projects.
After the natures of these decisions have been described, the
information needs and problems of business managers will be
considered. Finally, the alternative organizational structures
that are being used for environmental decisionmaking will be
reviewed.

Following this presentation of theoretical and general
notions, a close inspection will be made of the environmental
affairs of a large electric utility. Founded upon the firm's
internal documents and in-depth interviews with accounting
and environmental managers, this case study will outline:

1. The firm's overall attitude toward disruption
abatement;
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2. The firm's management structure for making
environmental decisions;

3. The specific decision-model used by the firm;

The methods used to maintain managerial control
over the implementation of environmental decisions;

5. The characteristics of the firm's accounting system,
with particular emphasis on the availability of
information for environmental decisions; and

6. The ways in which the firm might match its information
needs to potential information sources.

Sulfur oxides.--Although this dissertation deals with

all forms of environmental disruption, the two empirical

investigations (of a regional agency and of a large utility) will

specifically concern air pollution and its control. Two reasons

dictate the narrowing of these case studies. First, air pollution

happens to be the only form of disruption regulated by the
agency and the primary disruption problem of the utility. Second,
this approach leads to an analysis that is probably more cohesive
than would have been possible without the narrowing of the
subject.

In order to provide an even more direct link between
decisionmaking at the governmental and firm levels, specific
decisions pertaining to the control of sulfur oxides will be
examined closely in both case studies. In the chapter dealing
with the government agency, the development of National Ambient
Air Quality Standards (by the Environmental Protection Agency)
as well as specific, local compliance standards (by the regional

agency) will be analyzed. In the chapter concerning the utility

firm, decisions about ways to meet specific sulfur oxides
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regulations will be highlighted.

Decisions by individuals.--The final category of

environmental decisions to be surveyed will be those made by
individuals who use published financial reports. Drawing
mainly upon reports prepared by authoritative bodies and

recent literature pertaining to social auditing, a conceptual
framework will be synthesized. This framework will describe

the characteristics of users of financial statements, the types
of environmental decisions they make, and their needs for
information. Lastly, the role of attestation in furnishing
users with information that they may rely upon will be

examined from the standpoint of three different types of audits:

financial, operational, and social.

Formulating conclusions.--This broad analysis of

environmental decisionmaking will, in itself, furnish answers

to the first two issues raised at the start of this chapters:

the nature of environmental decisions and the kinds of information
that are relevant. The remaining two questions will be addressed
in the two concluding chapters of the dissertation: what
information might the accounting function supply and the means
and extent to which accountants could gather, report, and audit
such information. In general, these conclusions will be drawn

in either or both of two manners. One, the attributes of
environmental information will be compared to characterizations
of accounting information that have been presented in the

literature. Two, the environmental reporting and systems



14

design tasks that are or must be undertaken by government
agencies and private firms will be compared with activities
traditionally included within the Accounting function. 1In
these ways, it will be possible to specify the potential scope
of the accounting function as it pertains to environmental

decisions.

Research in Socio-Economic Accounting

The subject matter of this dissertation overlaps, to
some extent, the topic known variously as socio-economic
accounting, social accounting, or social auditing. This subject
has been widely discussed in the recent accounting literature
and has generated a substantial amount of debate. In order that
the present study's goals and methodology be most clearly
understood, it seems imperative that the topic of socio-economic
accounting be outlined and its connections to this dissertation

be delineated.

The nature of socio-economic accounting.--Professor

Mobley, for one, has pointed out that accountants have not
agreed upon a precise definition for socio-economic accounting.
She uses the term to mean "the ordering, measuring and analysis
of the social and economic consequences of governmental and

entrepreneurial behavior."13 Dilley lists five categories of

13Sybil Mobley, "The Challenges of Socio-Economic
Accounting," The Accounting Review, October 1970, p. 762.
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socio-economic accounting: "(1) the Application of Planning,
Programming, Budget Systems (PPBS) to government and other
non-profit entities, (2) a system of national 'social' accounts,
(3) the development of internal managerial social accounts,

(4) social responsibility statements for external reporting and
(5) independent audits of those statements."lu
At the national-governmental level, socio-economic

accounting may be generally characterized as an extension of
national income accounting, designed to provide a more meaningful
barometer of the nation's well-being than is presented by such
narrow, economic indicators as gross national product. Indeed,
some economists have proposed that GNP measurements be

replaced by or supplemented with measurements of "net economic
welfare."15 Furthermore, it has been proposed that certain
psychological measurements be taken concerning "the aspirations,
expectations, satisfactions, frustrations, attitudes, and values
of the American population and of its major subdivisions."16
Such social measurements would potentially be quite valuable

in the formulation of national social policies. Indeed, it is

envisioned that a comprehensive social report to the President

1u'Steven C. Dilley, Accounting for Externalities:
Conducting a Social Audit and Preparing a Social Responsibility

Annual Report for a Public Utility, unpublished doctoral
dissertation, University of Wisconsin--Madison, 1972, p. 70.

15Laird Hart, "'Stagflation' Reminds Economic Professors
How Little They Know,"” The Wall Street Journal, September 9,
1974, p. 15.

16Angus Campbell, "Social Accounting in the 1970's,"
Michigan Business Review, January 1971, p. 6.
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could well be prepared.l?

In addition to measurements related to "net economic
(or social) welfare," socio-economic accounting also encompasses
the analysis of costs and benefits pertaining to individual
government programs. Such work is performed at both federal
and regional agencies.

With respect to an individual firm, socilo-economic
accounting concerns multi-dimensional measurements of an entity's
performance., The five dimensions proposed by the AAA's
Committee on Measurement of Social:Costs comprise: (1) financial
performance, (2) human resource development, (3) public
service, (4) environmental improvement, and (5) product

18 Methods have been proposed for preparing "social

quality.
responsibility statements" which could be made available in
much the same manner as are traditional, corporate annual
reports.19 Some authors have urged that "social audits" of
businesses be conducted in connection with furnishing "social
responsibility" information to persons outside the firms. Such

an audit might encompass the original preparation of a "social

responsibility statement" by an interdisciplinary audit team, as

17 1pi4.

18"Report of the Committee on Measurement of Social
Costs," The Accounting Review, Supplement to Volume XLIV (1974),
pp. 101-102c

19For instance, see David F. Linowes, "An Approach to
Socio-Economic Accounting,” The Conference Board Record, November
1972, pp. 58-61. Also see Steven C. Dilley and Jerry Weygandt,
Measuring Corporate Social Responsibility: An Empirical Test,"
The Journal of Accountancy, September 1973, pp. 62-70.
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has been suggested by Dilley and Weygandt. Alternatively,
"social auditors" might attest, in a manner quite analogous

to traditional, financial auditing, to a "social responsiblity
report"” prepared by the firm's own management. The concepts

and issues related to social auditing will be examined more

closely in Chapter VIII.

The relationship of this study to

socio-economic accounting.--Since environmental quality

is one of the dimensions of socio-economic performance; in a
sense, the subject matter of this dissertation may be considered
to be a proper subset of socio-economic accounting. However,
this study considers environmental decisions made at three
levels (government agencies, business firms, and individuals);
while most of the recent literature on socio-economic accounting,
written by and primarily for accountants, has centered about
the development and dissemination of reports on the social
impact of corporate activities. Thus, the overlap of this
study with the "main thrust" of the recent literature on
socio-economic accounting pertains to reporting the environmental
ramifications of corporate activities. In short, while this is
not specifically a study of socio-economic accounting, that
subject does have some important connections with this
dissertation.

With the topic and methodology of this investigation
clearly in mind, attention may now be directed toward developing
an analytical framework for the discussion of environmental

decisionmaking. This task will start with a consideration of the
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different types of disruption and of the different approaches

to their regulations.

Types of Disruption and Abatement

Classifying Forms of Disruption

For the purposes of this dissertation, environmental
disruption may be defined as any stress on a stable ecological
system which ultimately has deleterious effects on humans.
Although the following are not the only possible classification
schemes for such stresses, they appear to be particularly useful

for this study.

Natural or man-made.--While many instances of environmental

disruption occur in nature, the general concern here is with

those instances that are either man-made or man-aggravated.

Medium of disruption.--Probably the most widely-used

classification scheme is one that separates environmental
disruption into categories similar to the following: (1) air
pollution, (2) water pollution, (3) solid waste disposal, (4) noise
pollution, (5) visual pollution (scenic disruption), and

(6) others.zo

20Similar schemes are used by many authorities. For
example see Council on Environmental Quality, Environmental
Quality--1970 (Washington, D.C.: U.S. Government Printing
Office, 1970).
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Type of damage.--Environmental disruption may also be
21

classified by naming exactly what is attacked or damaged.
Some useful categories might be: (1) inanimate objects,
(2) plants and animals, (3) human health and comfort, and

(4) human aesthetic sensibilities.

Possible Remedies

Many different methods for reducing environmental
disruption have been identified in the literature of both the
physical and the social sciences. Certain methods that appear
to be particularly'relevant to this study will be introduced
below. Analysis of these various approaches will continue
throughout much of the dissertation. In particular, the economic
models to be described in Chapter III will furnish a basis for
discussing the relative economic merits of alternative
abatement strategies. The information required for implementing

these strategies will be examined in Chapter IV,

Qutright prohibition.--A particular type of disruption

might be banned entirely, implying that either the production

process would have to be modified so as to eliminate all

disruption, or the process itself would have to be halted.22

?l1pig., p. 16.

22While the phrase "production process or consumption
process" will be shortened to "production process" throughout this
section, the reader should remember that the arguments apply
to a consumption process also.
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Many times, this second approach might be the only feasible
way to comply with prohibition. Indeed, the ban is often
placed directly on the process itself, as when prohibitions
are made on the use of phosphate detergents or on trash

burning by individuals, rather than on the resulting disruption.

Restrictive standards.--Absolute prohibition may be

viewed as a standard containing a 100% restriction. However,
many proposed standards would not be set this high. Restrictions
may be placed on certain inputs to a production process (input
standards), or they may be placed directly on the disruption
generated by the process (output standards). Regulations
proscribing the use of high-sulfur fuels are applications of

the former method, while restrictions on the quantity of sulfur
oxides spewing forth from smokestacks are applications of the

latter.

Effluent charges.--One remedy widely recognized by

economists would be to levy a tax on a producing or consuming
unit based on the amount of disruption that the unit causes.23
This tax might be levied at a flat rate per unit of disruption,

or at progressive rates.

23Similar charges might also be based upon inputs to
the process. However, the effects of the two approaches are
likely to be different as output changes would easily
accomodate input substitution. Theoretically, charges based on
outputs are preferrable since they are at least as efficient as
charges based on inputs in all circumstances and they are more
efficient in some.
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Licenses.--A government agency might restrict a specific
form of environmental disruption occuring within its jurisdiction
by issuing a limited number of licenses or certificates, each
of which would entitle the bearer to produce a predetermined
amount of disruption.24 No disruption in excess of the total
represented by the outstanding certificates would be allowed.
Under one such scheme, the government agency would sell
transferable certificates at an auction. These certificates
could be either used or resold by the purchaser. Alternatively,

some plans call for the use of non-transferable licenses.

Subsidies.--A government may use direct payments as an
incentive to producers and consumers for reducing their
disruption. Although all such payments will be classified as
"subsidies" in this analysis, they may take a number of different
forms such as grants, tax credits, or tax deductions. These
subsidies might be based on such considerations as investmenﬁ
in disruption abatement facilities, reduction in certain inputs
to the production process, or reduction in the amount of
disruption actually caused by the process. Many plans for rates

and other conditions for these subsidies are possible.

Specific legal action.--Legislation could be enacted--the

24Licenses may be viewed as a combination of restrictive
standards and effluent charges.
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state of Michigan has already done so”“--to encourage damage
suits by individuals or governments, or as a class action which
permits one individual to bring suit on behalf of himself and
all others similarly damaged. Furthermore, the legal
liabilities of disrupters could be more precisely delineated
by statute.

A summary of the kinds of environmental disruption
and the alternate approaches to their abatement was presented

in the above paragraphs. The next chapter will examine

the development of the regulations that are currently in force.

25Michigan Public Act 127 of 1970.



IT. THE CURRENT STATUS OF DISRUPTION ABATEMENT

In order to provide a basis for discussing decisions
about environmental disruption, it is necessary to examine
the present scope of control. In particular, this chapter
will analyze the following topics: (1) the historical
development of disruption abatement programs; (2) the major
types of abatement legislation in effect today, and the
administrative regulations and reporting requirements thereunder;
and (3) the transition from primitive controls to the future

state of nature and comprehensive controls.

The Historical Context

Although environmental disruption became a major,
national issue in the mid-1960's, certain serious disruption
problems have been recognized for centuries. Contamination
of the drinking water was a widespread problem during the
middle ages, and the London typhoid epidemics in the nineteenth
century led to the first concerted attack on such disruption.1

Smoke-filled air in heavily-industrialized regions has been

a public health problem since, at least, the latter part of that

1U.S. Council on Environmental Quality, Environmental
Quality--1970 (Washington: U.S. Government Printing Office, 1970),
p. 29. This publication appears annually.

23
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century.2 In 1948, a prolonged air pollution condition in
Donora, Pennsylvania caused twenty deaths and nearly six
thousand cases of illness.3 That incident dramatized the
problem of pollution and appears to have hastened federal action.
For over a hundred years, conservation groups in this country
have fought to preserve natural mineral and wildlife resources.
It seems reasonable to view the development of
environmental disruption into a national political issue during
the past decade as having been founded upon several intertwined
factors. Air and water pollution was long regarded as a purely
local or regional problem., Within the last twenty years,
however, there has been a gradual acceptance by the public, the
Congress, and the Federal administration of the national scope
of disruption abatement. In part, this changed attitude was
due to a growing perception both of the pervasiveness of
environmental disruption and the interrelationships among its
various forms. Important too was the general expansion of
federal programs under a Congress and an administration controlled

5

by Democrats during fhe Kennedy and Johnson years.

2In 1881, the Chicago City Council adopted an ordinance
declaring that dense smoke emitted from any boat, locomotive,
or chimney was a public nuisance. J. Clarence Davies III, The
Politics of Pollution (New York: Pegasus, 1970), p. 33.

3Ibid., p. 3.

uEnvironmental Quality--1970, p. 6.

5See James L. Sundquist, Politics and Policy: The
Eisenhower, Kennedy, and Johnson Years (Washington: The
Brookings Institution, 1968), especially chapter VIII.
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During this period, pollution began to be recognized as a public
nuisance whereas formerly it had been usually classed as either
a public health hazard or a "conservation" problem.6 Lastly,
significant interactions were identified among disruption and
its abatement and such national economic goals as full employment
and sustained growth of the Gross National Product. One
effect of these combined factors has been the application of
a "systems approach" to the study of environmental disruption,
wherein individual forms of disruption are treated as components
of a larger, more general problem.

This systems viewpoint has led to the identification
of numberous forms of disruption in addition to water and air
pollution, although those two forms remain the most severe and
most studied. Accordingly, an analytical chronology of federal
involvement in water and air pollution control will be presented
at this point. Since Federal programs dealing with air pollution
typically have followed and have been patterned upon similar
programs dealing with water pollution, Federal actions in

7

water pollution control will be discussed first.

Water pollution abatement legislation.B--Before 1948,

6Ernest Boyce, "Air Pollution--Nuisance or Hazard,"
Michigan Business Review, May 1973, pp. 1-5.

7Davies, op. cit., p. 37.

8‘I‘his section is based largely upon the previously-cited
works by Davies and by Sundquist.
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control of water pollution rested almost entirely with states
and localities. Over a long period prior to this time,
responsibility for control of water quality had slowly passed
from municipalities to regional boards and state agencies. The
impetus for this shift was the typical city's inability to
control upstream sources of pollution and its disregard for
downstream water quality. Within this era, only two minor
federal acts were legislated to deal with water pollution. The
"Rivers and Harbors Act" was intended to prevent the dumping
of debris into interstate waters.9 Although recently used

by the Nixon administration as a means of regulating the
discharge of pollutants into waterways, the act was originally
intended to enhance water navigability, not cleanliness. The
"0il Pollution Act," a largely ineffective piece of legislation,

10 In

prohibited the leakage of o0il from oceangoing vessels.
the 1930's, the Public Works Administration provided assistance
for the construction of municipal waste treatment facilities,
but this activity did not result from pollution control
legislation.11
In 1948, the federal government became involved

explicitly with water pollution abatement. The "Water Pollution

930 Stat. 1152.

19me 0il Pollution Act, 1924, 33 U.S.C. 431, et seq.

11Sundquist, op. cit., pp. 323-24. The years of this

program, approximately 1933-39, were the only period since 1900
when the municipal waste treatment plant construction matched

population growth.
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Control Actlz”

contained provisions for federal research programs,
research grants to the states, grants for the planning of sewage
treatment plants and low-interest loans to finance their
construction, and federal intervention in pollution abatement
programs. This last provision, however, while empqwering

the Public Health Service to hold hearings and issue recommenda-

tions, permitted federal enforcement only with the permission

of the affected states.l” In anticipation of the renewal of
the 1948 act, President Eisenhower proposed to Congress that
the enforcement provisions be strengthened. The long

congressional deliberations and the final passage of forceful

14

amendments to the 1948 act constituted a significant milestone

in the trend toward federal action for disruption control. Davis

reports that

The new provisions represented a compromise between

the Department of Health, Education, and Welfare . . . and
the state health agencies. They provided for a conference
among the interested parties, a public hearing if the
conference did not result in action within six months,

and then another six-month waiting period, after which the
case could be taken to court. This became the basic patiern
for Federal enforcement in both air and water pollution. -

12p 1. 80-845.

13As reported in Sundquist, op. cit., p. 324. Also,
funds for the loan program were never appropriated.

14Water Pollution Control Act Amendments of 1956,
P.L‘ 8[4"-6600

15Davies, op. cit., p. 41. Emphasis added.
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While the 1956 amendments retained the state consent
provision, additional amendments passed in 1961 removed that
provision and extended jﬁrisdiction of the federal government
to all navigable waters. These later amendments further
provided for an increased grant program and appropriations
were subsequently authorized.16

Early in 1963, theSenate Subcommittee on Air and Water
Pollution was formed under the chairmanship of Senator Edmund
Muskie of Maine. 1In 1965, the "Water Quality Act," which had
been vigorously promoted in the Senate by Muskie and in the
House by Representative John Blatnik of Minnesota, required
the states to establish adequate water quality standards or
have federal standards imposed. The Clean Water Restoration
Act, passed in 1966, provided massive grants for the construction
of waste treatment plants and provided quality standards for
the bodies of water receiving the discharge of such plants.17
Sundquist comments that

Only six years after President Eisenhower had vetoed

a . « « bill on the ground that water pollution was "a
uniquely local blight," the Congress--without a dissenting
vote in either House--had approved a program of full

national leadership . . . with an ultimate spending rate
twelve times as great as the level contemplated in the

16Ibid., pp. 41-43. Davies describes P.L. 87-88.,

A Zimilar bill had been vetoed by President Eisenhower in
1960.

17Sundquist, op. cit., chapter VIII.
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vetoed bill.'8

The "National Environmental Policy Act," while not
limited to the control of water pollution, established a
national policy for environmental quality."19 One important
provision of that act was the requirement that all proposed
Federal activities that might have a significant effect on
the environment must be supported by an environmental impact
statement.zo Furthermore, all Federal agencies were directed
to "utilize a systematic, interdisciplinary approach which
will insure the integrated use of the natural and social
sciences and the environmental design acts in planning and in
decisionmaking which may have an impact on man's environment."21
As a complement to the formulation of a national policy, this
act also created the Council on Environmental Quality.

The "Water Quality Improvement Act of 1972" provided for
stricter controls over oil pollution, pollution from ships,

and pollution from federal activities.22 In October 1972,

Congress passed a complete revision of the "Water Pollution

81pi4., p. 367.

19p.1. 91-190.

201pid., Sec. 102 (C).

211pid., Sec. 102 (A).

22p.1,. 91-224. Environmental Quality--1970, p. k.
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Control Act" over a veto by President Nixon.23 The revised

act supercedes the original 1948 act as amended in 1956 and

by the "Water Quality Act of 1965," the "Clean Water Restoration
Act of 1966," and the "Water Quality Improvement Act of

1970." Title IV of the current statute, "Permits and Licenses,"
apparently replaces the discharge regulation procedures adopted
by the Environmental Protection Agency pursuant to the "Refuse

Act of 1899."

Air pollution abatement legislation.--Increasingly

troublesome smog problems in Los Angeles during the late
1940's along with the Donora incident in 1948 seem to have
triggered Federal efforts for achieving air quality. However,
specific Federal air pollution legislation was not enacted
until 1955.24 That act provided funds to enable the Public
Health Service to engage in research and technical assistance
to states and localities.25 Another eight years passed before
the first permanent legislation for the control of air
pollution, the Clean Air Act of 1963, was adopted. The Clean

Air Act established a formal procedure for Federal intervention

23"Federal Water Pollution Control Act Amendments
of 1972," P.L. 92-500.

2bp 1. 8U4-159.

2E'Environmen't:al Quality--1970, p. 73.
26

P.L. 88-206.
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in interstate air pollution problems and, upon request from

the State concerned, in intrastate problems as well. The long
delay in enacting such legislation was due in considerable
measure to the fact that air pollution had been widely perceived
as a strictly local problem in which few cases of poor air
quality were caused by pollution originating outside the affected
geographical region.27 The Motor Vehicle Air Pollution Control
Act, passed in 1965, authorized the Department of Health,
Education, and Welfare to promulgate emission standards for

new motor vehicles.28

Davies reports that "the automobile
industry did not object strongly, because it feared fifty
diverse state standards far more than a uniform Federal
Standard."29 Current Federal action in the abatement of air
pollution, aside from regulation of motor vehicle discharges,
is based largely upon the Air Quality Act passed in 1967. That
legislation set forth a method of Federal-State cooperation

in developing standards and enforcement plans for air quality

30

regions.

27Davies, op. cit., p. 51.

28Title II of P.L. 89-272. Title I contains several
slight amendments to the Clean Air Act of 1963. Title III is
the Solid Waste Act. This description is based on ibid., p. 50.

291bid., p. 5b.

30Environmental Quality--1970, pp. 73-74.
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The "Clean Air Amendments of 1970" authorized the Environmental
Protection Agency to develop National Air Quality Standards.31
Those amendments also furnished a procedure for the States

to develop plans for attaining the national standards within

their own boundaries and to submit their plans to the EPA

for approval.

Federal efforts to control other forms

of environmental disruption.--Although water pollution

and air pollution are widely considered to be the major
disruption forms, many other do exist and specific action has
been taken by the Federal government to control certain of them.
In 1965, the Solid Waste Disposal Act was adopted. This

‘ legislation made funds available for research, training, and
demonstrations of new technology in solid waste disposal.
Included also were grants for state and interstate solid

32

waste planning programs. In 1970, the Resource Recovery

Act, providing for demonstration grants for the development

of solid waste recycling systems, was passed. This legislation
also authorized the Environmental Protection Agency to develop

guidelines concerning both the construction and the running of

solid waste systems either operated by a Federal agency or

31p.1. 91-604.

32P.L. 89-272. Environmental Quality--1970, p. 118.
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developed as a Federally-funded demonstration project.33 A

major reason for a restricted Federal role in this area is that

!

Unlike air and water pollution, which can befoul
even distant areas, solid wastes harm only the immediate
surrounding area. Thus, solid waste mismanagement
primarily affects the area where wastes are dumped and 3
secondarily the community from which they are collected.
Federal as well as State assistance is required, however,
in order to achieve cooperation among localities. Cities face
two increasingly troublesome disposal problems: (1) landfill
sites are becoming difficult to find and skyrocketing land
values often nearly price the available sites beyond a
municipality's budget, and (2) given the level of air pollution
control now required, the cost of running municipal incinerators
has likewise soared.35
Obviously a special problem, the disposal of radioactive
wastes had long been regulated by the Atomic Energy Commission.
More recently comprehensive authority for the development of
plans and environmental standards for all toxic wastes has

been vested in the EPA.36

Federal action to control disruption from the introduction

3342 U.S.C.A. section 3251 et seq. Environmental Quality--
1971l po 16.

3LPEnvironmental Quality--1970, p. 119.

351bid., p. 120.

36Environmental Quality--1971, pp. 16-17.
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of pesticides into the environment began in a meaningful way
with the 1954 amendments to the Food, Drug, and Cosmetic Act.
These amendments authorized the Food and Drug Administration

to determine safe limits for the amounts of pesticides remaining,
at the time of sale, in agricultural products to be used

as food for humans or animals. The Federal Insecticide,
Fungicide, and Rodenticide Act requires all such substances
sold in interstate commerce to carry warnings to prevent injury
to persons. If labeling cannot assure a substance's safe use,
it cannot be sold.37 Although this Act was passed in 1947,

it did not become an important device for environmental control
until 1971 when a Federal Appeals Court declared that "Congress
intended any substantial question of safety to trigger the
issuance of cancellation notices,” which would prohibit interstate
shipment of the substance in question.38 Pursuant to this
court decision, the EPA began issuing cancellation notices

for a number of pesticides, requiring that hearings be held
concerning their safety. Subsequently,Congress passed the
"Environmental Pesticide Control Act of 1972" which amends and
strengthens the earlier "Federal Insecticide, Fungicide, and
Rodenticide Act." 1In particular, these amendments require the

registration of all pesticides, regardless of whether they are

39

used 1in interstate commerce.

37Environmental Defense Fund v. Ruckelshaus, 439F.
2nd 584 (D.C. Cir. 1971). As quoted in ibid., p. 15.

38Environmental Quality--1971, p. 15.

39p.1. 92-516.
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2nd 584 (D.C. Cir. 1971). As quoted in ibid., p. 15.

38Environmental Quality--1971, p. 15.

39p.1.. 92-516.
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Noise pollution is another disruption problem that has
been left largely in the hands of State and local governments.
The Council on Environmental Quality reports that while
non-Federal laws to regulate noise are abundant, they are
largely ineffective due to their limited scope or lack of
enforcement provisions. "Qualitative" standards, prohibiting
noise that is deemed to be "excessive," can generally be enforced
only when there are specific complaints from citizens. "Objective"
standards, prohibiting noise that exceeds a certain decibel
level, appropriately measured, requires expensive equipment
and trained personnel for enforcement. Moreover, many technical
measurement problems impede such control.b’O Federal action
in this area began in 1969 when the Department of Labor issued
standards that set allowable limits for noise pollution affecting
workers. Later that year, regulations to control aircraft noise
were announced by the Department of Transportation pursuant
to provisions contained in Public Law 90-411 which had been

passed during the preceding session of Congress.”’1

The Department
of Housing and Urban Development established in 1971 tolerable
noise limits for housing units it helps finance. These rules also
serve to prevent HUD from financing buildings in locations which

. . . L2
have or are projected to have excessive noise levels.

4OEnvironmental Quality--1972, pp. 208-10.

ulEnvironmental Quality--1970, p. 129.

“2pnvironmental Quality--1972, p. 133.
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The "Noise Control Act of 1972," while stressing the
basic role of State and local governments for controlling noise,
extends Federal activity in this area.L"3 Federal agencies
which have authority over facilities generating noise are
required to establish and enforce noise control standards. Such
acfions are to be coordinated by the EPA. Moreover, the EPA
is instructed to develop regulations concerning the noise
levels of the following types of equipment: construction,
transportation, electrical or electronic, and all motors.

In addition to the specific laws and administrative
procedures described above, the Federal government has sponsored
environmental research of a wide-ranging nature. Most of these
studies are now supported and supervised by the Environmental

Protection Agency.

Reporting requirements under existing legislation.--One

conclusion that may readily be drawn from the preceding
description of Federal disruption-abatement actions is that

the general approach to control depends greatly upon Federal-State
cooperation. With some notable exceptionsg such as reports on
emissions tests of new automobiles and on construction and
operation of nuclear-powered electricity generating plants,

the Federal government requires very little from individual

firms, in the way of environmental reports. Since State

governments bear primary responsibilities for implementing

“3p.1. 92-574.
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programs for attainting environmental quality, most required
reports must be filed with State or local agencies. In Michigan,
for example, many firms must file an annual "Air Pollution
Reporting F'or'm"m'F and similar reports dealing with water
pollution.“'5 At both the Federal and State levels, agencies whose
primary area of concern is not pollution, do require various

types of environmental reports from specific categories of

firms that are under their jurisdiction. Some of these

reporting requirements will be discussed in Chapter VII (as they

pertain to an electric utility) and in Chapter X (as they pertain

to attestation by the independent accountant).

Distinguishing Between the Current, Transitional Period

and the Future, Mature State

In considering his available options, the environmental
decisionmaker, either within a government agency or within a
private firm, must use considerable foresight. In particular,
he must realize that today's situation is one of great flux
and that future environmental disruption abatement needs and
standards may be quite different from those now in effect. A
long-range planning horizon for environmental quality is dictated
by two considerations. First, there is substantial lag (or,

more accurately, series of lags) between the time an environmental

uMichigan Air Pollution Control Commission Form AP-100.

45Michigan Water Resources Commission Forms EDF and
WRC"5 o
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problem is recognized and the time when abatement regulations
become effective. Most problems require lengthy research and
analysis before specific control standards can be formulated:

the harmful effects from the disruption must be clearly identified
and then quantified, the human costs of the effects must be
estimated, and a control strategy must be developed. While lags
of this sort obviously affect government decisionmakers in a

very direct way, such lags must also be considered by managers

of firms. In deciding upon methods of complying with environmental
standards, business firms must recognize potential future
regulations and incorporate them into the analysis. Emerging
areas of environmental concern must be studied so that the
approach to compliance taken by the firm will be satisfactory

over the long run.

The second consideration necessitating a long-range
planning horizon is the fact that many control strategies
require intensive capital investment. Once a firm embarks on
such a course it may become quite difficult or costly to change
either the levels or the types of control being used.

These problems are compounded for decisionmakers operating
today because the current situation with respect to environmental
disruption is probably different from what will be the situation
a few years hence. Differences between the current period and
what might be termed the future "mature state" have important
implications for both decisionmakers and accountants. In
particular, accountants must be careful not to promulgate

reporting standards to be used in the future which are based
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solely on characteristics of the current situation. Thus,
distinctions between today's circumstances and those of the

future will now be drawn.

The current period of transition.--The present situation

may be characterized as one of transition from primitive
controls to comprehensive and intense controls. Prior to the
mid-1960's, environmental regulations consisted of a number
of rules formulated by various agencies at the Federal, State,
and local levels of government. Typically, these rules were
developed on an ad hoc basis and, thus, were designed to deal
with a specific, and narrow, range of environmental concerns.
No overall framework for concerted government or private action
was available. As the early part of this chapter shows, the
Federal government began to accept a major role in and develop
a coherent strategy for the abatement of environmental
disruption around 1955. One might view the decade following
1955 as the period of growing acceptance of the Federal role
in abatement and starting to develop a national strategy.
Similarly, the following decade, of which we are now nearing
the end, may be viewed as the period of defining and implementing
national environmental strategies. Indeed, 1975 appears to be
the target date for full applicability of National Primary and
Secondary Standards for air and water pollution.

What are the distinguishing characteristics of this
current, transitional era? First, environmental decisionmakers

at all levels now face large uncertainties such as those
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concerning the natures of disruption problems, the physical

size and social importance of costs and benefits pertaining

to abatement, and the effectiveness of certain control
techniques. Second, the trend toward acceptance, by American
corporations in general, of some degree of "social responsibility"
represents either a new or a greatly-expanded goal or constraint
for the business manager. Third, government agencies are
experiencing considerable problems in administering their
regulations. Often, these agencies are understaffed, reporting
techniques are inadequate (and audits are infrequent or
non-existent), and inspection and evaluation methodologies are
rudimentary. Fourth, many of the disruption controls that have
been installed to date represent modifications to existing

buildings and equipment.

The future: a "mature state."--In contrast to the

uncertainties and rapid changes of the current period, the
years following 1975 will witness the gradual maturation of
environmental controls. During this future era, decisionmaking
will be quite different from that at present. With the
availability of a large data base reflecting actual experience,
less uncertainty will surround the analysis of new disruption
forms and new abatement techniques. Moreover, after an initial
period of "refining"--by government agencies and the Congress--
environmental goals and standards, corporate decisionmakers
should face fewer abrupt changes in regulations. The enlarged
data base combined with a relatively-stable regulatory framework

will permit environmental decisionmaking to be far more orderly
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a few years hence than it has been in the recent past.

Increased production costs from abatement equipment or
effluent charges or both will have resulted in the closing of
marginal plants. In its 1972 report, the Council on Environmental
Quality summarized several microeconomic studies of major
industries. These reports contain projections of future cost
increases due to environmental controls and the microeconomic
impact of such cost incr‘ea.ses.b”6 The Council concludes that
"the long-run viability of no industry is seriously threatened
solely by the pollution abatement costs estimatedﬁu7 Those plants
that remain will be larger, newer, and more efficient than those
that will have been forced to close. (One tentative inference
which may be drawn from all this is that there will 1likely be
increased barriers to entry into these industries. The resulting
costs in terms of an increased degree of monopoly or oligopoly
cannot be reasonably estimated and appear not to have been
considered by the Council.)

New plants which will be built will be designed and
constructed with ecology specifically in mind. Hence, abatement
equipment and methods will generally be built-in rather than
added-on. As a result, it often will be nearly impossible to
separate out the cost of pollution abatement activities other

than by using some arbitrary, and therefore useless for

uéEnvironmental Quality--1972, pp. 287-301.

“7Ibid., p. 287.
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decisionmaking, basis of allocation.b’8 This situation
corresponds precisely to present circumstances in which, for
example, the cost of providing for the safety of workers often
cannot be separated from plant and equipment costs. Just as it
may now be impossible to purchase a circular saw without a
blade guard or safety clutch, so it may become impossible in
the future to obtain a blast furnace with no pollution controls.
The abatement equipment will be incorporated in the basic design
of an improved modern model. The unavailability of specific
cost information should pose no substantial problem, however,
since the cost of environmental disruption will have become
largely internalized, that is, borne by the disrupter.

Despite the differences examined above, the need to
continue to improve the administration of standards is a problem
that will surely carry over from the current era into the
future steady state. Again, the availability of a large,
historical data base, provided that it is managed adequately
and used effectively, will make it possible to refine overall
environmental standards, discover lower-cost solutions for
achieving them, and improve both the economic efficiency and the
equity of disruption controls.

In order to develop a conceptual framework for discussing
environmental decisions, this chapter has examined the development
of abatement regulations, reporting requirements under those

regulations, and the differences between the current, transitional

uBSee Environmental Quality--1973, p. 89, for an example
of this difficulty.
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era and the future, "mature state." In the next chapter,
the economic aspects of disruption and its control will be

inspected from a theoretical viewpoint.



ITI. THE ECONOMIC FRAMEWORK

This and the next two chapters will be devoted to en-
vironmental decisions made by government agencies. The direct
purpose of this discussion 1s the specification of information
needed by government agencles to formulate, implement, and ad-
minister remedies for disruption. The indirect, although equal-
ly important, purpose is the demarcation of the context within
which decisions must be made by firms and individuals. Since
a particular decision cannot be scrutinized meaningfully unless
its constraining parameters are specified, it 1s necessary to
examine declsions of government agencies before those of firms
and individuals.

In this chapter, the economic framework germane to the
environmental decisions of governmental agencies will be re-
viewed. Theoretical economic models drawn from the recent
literature will be presented to furnish (1) a foundation for
discussing economic aspects of disruption and its control,

(2) a basis for forecasting the effectiveness and efficiency

of different regulation strategies, and (3) a concrete method-
ology for evaluating individual factors under benefit-cost
analysis--the basic method by which government agencies can
select among alternative environmental proposals. (The in-
formation required as inputs to these models wlll be delineated

in the next chapter, following a detailed inspection of the

Ly
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benefit-cost model.) After the presentation of these specific
modelg, the practicalities of the "real worid“ decision setting
will be analyzed: what are the economic, political, and soclal

constraints that affect which remedies will be applied to whom

and by whom? This analysis wlll consist of an interpretive

review of the relevant public finance literature,

Economic Theories of Environmental Disruption

When the environmental disruption problems and possible
remedies mentioned 1n Chapter I are investigated in order to
develop the most effective solutions, two serious conceptual
obstacles appear. Both of these stem from the interrelationships
among various types of disruption and their means of control.,

The first obstacle is the condition Wwhere the control of one
type of disruption leads to a change in the amount of another
type. It may be illustrated by a situation where certain harm-
ful particulates are emitted from the smokestack of a manufac-
turing plant. One possible way to reduce such emissions might
be to "wash” the smoke in some way., While such a method might
well reduce air pollution, it will also increase water pollution.
Similar interdependencies pervade disruption abatement tech-
nology.

The second obstacle is the need to decide the extent
to which each particular type of disruption (and each specific
kind of source for each type) is to be reduced. For example,
suppose that in addition to being emitted from smokestacks, the

harmful particulates referred to in the previous illustration



L6

are also present in the exhaust from automobiles. In this
setting, some decislon must be reached as to the appropriate
level of control for each source. Although it seems ridiculous

to attempt to restrict particulates from smokestacks completely
while ignoring those discharged by automobiles, the alternative
which consists of attempting to apply the same level of control
to eachsource may be neither feasible nor desirable, No other
specific solution is obvious, This difficulty becomes even more
bothersome when additional harmful substances are considered
simultaneously. The control level for particulates cannot be
considered separate from the control levels for other pollutants,
such as nitric oxides and hydrocarbons, which are also present
in smokestacks and exhaust pipes.

These interrelationships present compelling reasons
for establishing a broad model for studying remedies for envi-
ronmental disruption, Without such a framework, truly adequate
decisionmaking is impossible, Many control measures which have
already been implemented have been developed on an ad hoc basis,
that 1s, solutions to specific problems have been adopted without
sufficient consideration of them within a general framework.1
As more regulations are designed, it will become increasingly

necessary to base them upon a theoretically-sound model of

1Although economists seem to have a disdain for non-
optimal solutions and rightfully point out the fallacies of
"second-best," an optimality fixation would be irrelevant here:
Use of the ad hoc procedure, currently and in the recent past,
may be justified on two grounds., First, resolution of environmen-
tal disruption problems has been so urgent that some steps were
required, even before a general approach could be developed.
Second, partial abatement of the most damaging sorts of disruption
would almost certainly have been decided upon if a theoretically
optional approach had been used.
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environmental disruption. Intuitive approaches, or those
derived within the context of a narrow framework will not

suffice,
Some approaches toward structuring a model for the
control of environmental disruption which have appeared in the

economic literature will be discussed in the following pages.

The Static Microeconomic Approach

Economists generally regard environmental disruption
problems as a speclal case of economic externalities, An economic
externality occurs when one individual's production or consump-
tion has an unintended or incidental impact on another indivi-
dual's production or consumption. This "splllover" effect may
benefit others (an external economy), as when landscaping done
by one homeowner adds to the attractiveness of the neighborhood
as a Whole, Conversely, the "spillover" effect may harm others

(an external diseconomy), as when a steel plant emits particulates

into the air, thus creating solling and health problems for
nearby residents. In the presence of an economic externality
the "private" cost borne by the original producer or consumer
diverges from the total "soclal" cost borne by socilety as a

whole.2

2On occaslon, the term "social cost" 1is used rather
loosely. As stated above, the soclial cost of producing an
item, for example, includes both the private costs to the pro-
ducer plus any additional costs borne by other members of soclety,
"Soclal cost" is not synonymous with "cost not borne by the
produeer” or "external cost"., Thus if social costs are added to
private costs, these private costs will be double-counted.
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For instance, the manufacturing costs incurred by the steel
company in the example above do not include the costs of the
neighﬁors' sufferings. From society's viewpoint, steel is un-
derpriced, This situation is illustrated, for a purely compe-

titive steel industry, in the following graphs:

$ MSC=MPC+MHq
MH
q
P2
Py T MPC
I
I
|
Units a, q; Units
The Steel Industry A Specific Firm

These graphs are drawn in the usual way, with dollars
rer unit of steel shown on the vertical axls and the quantity
of steel on the horizontal axlis., D represents the demand for
bricks. Under purely competitive conditions, S; represents the
existing supply of steel, while Sz represents the supply which
would exist if the externality were internalized, that is, if
the supply were based upon total social cost, MPC is the mar-
ginal private cost of producing steél, MHq is the marginal amount
of harm done to other members of society by the production of
steel, and MSC is the total cost to soclety of producing steel,

The equilibrium price and quantity for steel produced by a
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specific firm are deslignated p; and q respectively., If for
some reason pollution abatement is not possible, then p, and ar
represent the optimal price and quantity, from society's
v1eWpolnt.3

Closely related to the concept of economic externalities
is the notlon of collective consumption goods, Samuelson
describes these as goods "which all enjoy in common in the
sense that each individual's consumption of such a good leads
to no subtraction from any other individual’s consumption of
that good."’+ Furthermore, there is no way to exclude anyone
from the consumption of such a good., Thus, if each individual
1s to be taxed according to his stated desires, he will be
1n¢11ned to understate hls preference for a good of this type.
He will be able to consume all that is avallable regardless of
what he proclaims his wants to be.> From an analytical standpoint
soclety's demand curve for a collective consumption good must
be derived by adding individuals' demand curves vertically

instead of horizontally as would be done with non-collective

3More realistically, 1f the firm is forced to abate some
of its pollution, the MPC curve will move upward, At the same
time, the MH., curve will shift downward since other individuals
will not be ﬂarmed as much as they had been, When the firm is
abating that amount of pollution which will cause the MSC curve
to drop to its lowest level, then it will be producing the
optimal number of bricks from society's viewpoint. That number
will be somewhere between qi and Q2. This analysis asSsumes, of
course, that all other conditions for Pareto optimality are fulfille

uPaul A, Samuelson, "The Pure Theory of Public Expenditure,"

The Review of Economics and Statistics, XXXVI, No. 4 (November,
195 P. 387.

51bid., pp. 388-89.
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goods, This type of analysls 1s relevant to environmental
decisions since disruption abatement may be considered as a
collective consumption good.

To apply these concepts more precisely to environmen-
tal disruption problems, several authors have used a struc-
ture similar to that shown in the following graph:6

$ MB (Marginal benefit to the firm
z// from disrupting)

MHa (Marginal harm or
| disutility to
| society from
| disrupting)
i

a#* a4

Amount of disruption

Under certain general assumptions the "Pareto-optimal"
amount of environmental disruption is é*, corresponding to the
point at which the marginal benefit and the marginal harm are

equal.? The MB curve may be viewed as the demand for the "right

6For instance,see Allen V.Kneese, "Rationalizing
Decisions in the Quality Management of Water Supply in Urban-
Industrial Areas,” in The blic Economy of Urban Communities,
ed, by Julius Margolis (Baltimore: Johns Hopkins Press, 1965).

7An economic state is saild to be "Pareto-optimal” if
no increase in any consumer's utility or any producer's profit
may be obtained without a concomitant decrease in at least one
other party's utility or profit. See, for example, Josef Hadar,
Elementary Theory of Economic Behavior (Reading, Mass: Addison-
Wesley, 1966), pp. 280-81, The concept of ™Pareto-optimality"
ignores income distribution,
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to disrupt,” while the MHa curve may be interpreted as the
supply. Since at the present time, however, few legal "rights
to disrupt”" have been clearly established, the true supply curve
i1s often a vertical line representing the maximum amount of
disruption physically possible, This line probably lies so far
to the right of point a* in the diagram abpve that it does not
even intersect the MB curve, In this‘case, the firm disrupts
until there is no marginal benefit from doing so (at point al);
from the firm's viewpoint, the “right to disrupt" is a free good.8
Under this approach, the solution to environmental
disruption problems consists of making the firm reduce its
disruption from a; to a*., For instance, an ad valorem tax equal
to MHa may be imposed, thus causing the external diseconomy to
become "internalized," that 1s, borne by the firm, In order to
implement such a strategy, the govermment decisionmaker must know
the location of the MHa curve, In addition, the private firm

must know the position of its MB curve,

Aggregative Approaches

While the model described above seems to be valuable

8The role of laws regarding property rights and liability
for damages caused by disruption has received considerable
interest by economists interested in economic externalities.
Property rights are examined closely in J. H. Dales, Pollution,
Propert and Prices (Toronto: University of Toronto Press,
19 « Legal 1liability is discussed in a famous article by
R. H. Coase, "The Problem of Social Cost," Journal of Law and

Economics, Vol., 3, No. 2 (October 1960), pp. l-4u4,
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for analyzing environmental disruption with respect to individual
consumers, producers, or industries, it--or any other micro-
economic model, for that matter--ignores macroeconomic
consequences of disruption and abatement such as changes in the
general price level, unemployment, consumption, investment,
government spending, and income distribution., Thus, a strictly
microeconomic approach 1s an inadequate basis for developing
national (and global) strategles for protecting the environment,
While many macroeconomic models have been suggested as foundations
for environmental analyses, three of them appear to be especially

useful and will accordingly be described below,

The "disproduct" approach,--The first of these macro

models centers about the notion that Net National Product, as

it is now formulated, ignores the environmental deterioration that
accompanies economic activity and therefore overstates the value

of the goods and services produced, Accordingly, misleading
inferences about changes in economic welfare might be drawn from
NNP statistics, Recommendations have been made for the calculating
of a more meaningful "measure of economic welfare"” by adjusting
NNP for such disamenities as pollution and by making certain

other modifications.9 This concept of MEW (Measure of Economic
Welfare) could become embodied in the conventlonal macroeconomic

framework just as GNP has been,

9Kenneth Stewart, "National lncome Accounting and
Economic Welfare: The Concepts of GNP and MEW," Federal Reserve
Bank of St., Louls Review, April 1974, pp, 18-24,
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The "input-output" approach,--Another aggregative model

which may prove useful for investigating environmental problems
consists of an extension of the familiar Leontief input-output
analysis.10 Under this approach, the national economy 1is
subdivided two ways: (1) "input sectors" which comprise productive
industries, pollution released by the productive processes, and
labor11; and (2) "output sectors" which comprise productive
industries, pollution abatement industries, and households
(which are also referred to as the "final demand" sector)., This
analysis centers around "technical coefficients,” that 1s, the
number of units required from each of the "input sectors" in
order to produce one unit in each of the "output sectors," other
than households., Within thils framework, once a list of final
demands by households has been established, the requlred.output
in each of the other sectors is determined. Relative prices of all
goods produced as well as employment in all sectors may also
be derived from the analysis. A sample 1nput-output system 1is
described in the appendix to this chapter,

The literature on Leontlef input-output systems is
quite extensive; the simple model developed in the appendix may

be extended in many different ways such as constructing a

10Wassily Leontief, "Environmental Repercussions and the
Economic Structure: An Input-Output Approach,"” The Review of
Economics and Statistics, LII, No. 3 (August, 1970), pp. 262-71,

11To be more precise, labor should be replaced by "value-
added," that 1s, all production costs other than inputs from other
productive industries or pollution. See 1ibid., p. 265,
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a dynamic model or including the possibility of partial

abatement of disruption by the productive industry 1tself.;2

The "materials-balance" approach,--The final model to

be considered here has been developed largely by Allen V. Kneese
and his associates at Resources for the Future.13 This approach
1s based upon the physical "law of conservation of mass, which
states that in a chemical changes mass is neither created nor

destroyed to any appreciable extent.la

121t 1s Interesting to note that the Leontief model may
be useful in an additional way. To the extent that accounting
draws upon economic theory, it uses analysis that comes from
microeconomics rather than macroeconomics. Ironically, the "hot"
branch of economic theory today seems to be macroeconomics. In
principle, at least, the input-output analysis could be disag-
gregated to the point where individual firms rather than indus-
trlies could be inspected, Within such a structure, financilal
data about individual firms--data developed by accountants--
could be used directly as inputs to an analytical, macroeconomic
model., In this way, economists might make greater use of
accountants' work, while accounting theory might further utilize
economic theory. This dissertation, in particular, includes
but one possible application of such economic theory.

Some applications of input-output analysis have appeared
in the accounting literature, For a restatement of the inter-
industry model, for example, see Charnes, A, et al.,

"Economic Social and Enterprise Accounting and Mathematical
Models,"” The Accounting Review, January, 1972, pp. 87-92.
Similar analysis has been applled to the study of individual
firms,

13pobert U, Ayres and Allen V. Kneese, "Production,
Consumption, and Externalities,” The American Eeonomic Review,
LIX, No. 3 (June, 1969), pp. 282-97. Allen V, Kneese and Ralph
C. d'Arge, "Pervasive External Costs and the Response of Society,”
in Subcommittee on Economy in Government of the Joint Economic
Committee, The Analysis and Evaluation of Public Expenditures:

The PPB System, Vol. I (Washington: U. S. Government Printing
office, 1969), pp. 87-115,

14Michell J. Sienko and Robert A, Plane, Chemistry,
3rd Ed, (New Yorks McGraw-Hill, 1966), p. 22.
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As a result, the amount of wastes produced by the economy
which require disposal is virtually equal to the amount of
material inputs to production. ignoring any investment, These
wastes must either be recycled as inputs to the production
process, or they must be assimilated by "sinks" in the
environment, Whlle these environmental sinks are capable of
absorbing moderate gquantities of most wastes without exhibiting

significant signs of deterioration, they are becoming increasingly

THE ENVIRONMENT: SOURCES AND SINKS

Gaseous residuals
which are not

recycled
Become
Oxygen / Solids residuals
Other Fuels PRODUCTION Final Liqulds) if not
Food > Goods \Gases recycled
Raw Materials \

ECONOMIC PROCESSES: PRODUCTION AND CONSUMPTION
\

S0lid and liquid residuals
which are not recycled

A Materials-Balance View of the Economyl5

15."L<i.apt:ed from a chart appearing in Kneese and d'Arge,
ODe clto. Pe 90,
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overstrained by the operations of advanced economies,

Under this approach, environmental disruption is
treated not as an aberration of normal economic processes, but
rather as a fundamental part of them, A schematic view of the
economy, consistent with materials-balance thinking, 1s shown
in the dlagram on the previous page,

The formal materials-balance model closely resembles
the Leontief input-output model which was described in the
previous section (and which is illustrated in the appendix to
this chapter), Again, the "technical coefficients”" of various
production processes are the bullding blocks of the framework.
This specific theory has been introduced, however, because of
its central emphasis on the interrelationships between the

economy and the environment,

Constraints Involved in Implementing the Models

The models presented above represent generallzed and
abstract ways to view the real world. While they may serve as
useful guildes or short-cuts, by themselves they cannot provide a
sufficient understanding of the nature of specific and real
environmental decisions., Considerable attention must also be
paild to the explicit and implicit assumptions underlying such
economic models and to the complexities inherent in most actual
decisionmaking situations. For to remain tied to theoretical
models 1s to invite the possibility of reaching irrelevant

or erroneous conclusions as conditions vary from those implied
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by the models, In order to provide an adequately-broad
perspective for the study of compiex environmental decisions

and theilr informational requirements, the constraints which
shape and condition the decisionmaking process must be carefully
analyzed. These constraints fall into three broad groups which

will be discussed below: economlic, soclal and political,

Economic Constraints

Often the 1imiting assumptions pertaining to economic
models, such as the ones described earllier, are made quite
explicit., With distressing frequency, however, certain assumptions
are either unstated or forgotten., While the list presented
below 1s not exhaustive, it includes those assumptions that
are particularly relevant to the economic models described above
and that seem especlally critical for the purposes of this

paper.

Interaction of environmental aétions with other economic
goals.--Most of the economic models which have been proposed for
the study of environmental disruption and its control have been
cast in the context of partial equilibrium analysis., As a result,
the impact that environmental actions have on the five public
finance functions are ignored in these formulations. These
public finance functions consist of (1) allocation of soclial
goods and services (pollution-abatement is but one), (2) provision
of an acceptable distribution of income, (3) economic stabilization,

(4) economic growth, and (5) control of the balance of payments
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situation., Conversely, action to influence any of these
public finance functlons influences the environmental function.
In the real world, decislons affecting all of these functions
are made concurrently; other things do not remain constant!
The conceptual and methodological difficulties present
in analyzing only a limited portion of such a network of
interdependencies are examined by Churchman:
There 1s a fundamental limitation of any modeling of
a system, that the system is always embedded in a larger
system o, « ¢ & Consequently, no matter how marvelously a
specific system works, in terms of a larger system it may
not "work" at all, In sum, the true costs assoclated with

any system always reflect the way in which the larger system
behaves,

As regards environmental decisionmaking, the true costs
and beneflits of public programs for abatement can only be measured
after considering the entire soclo-economic system, Hence, the
obvious course of actilon would seem to be studying the larger

system in detail, Yet, Churchman goes on to explain that

e o « As one moves to consideration of larger, and larger
systems, the problems of complexity ‘become enormous., This
can be seen most clearly in the case of the measure of
performance of a system , « « « In general, we can say that
the larger the system becomes, the more the parts interact,
the more difficult it is to understand environmental [1n the
sense of being "outside" the gystem rather than in the
"ecological " sense constraints, the more obscure becomes the
problem of what resources should be made avallable, and,
deepest of all, the more difficult bfcomes the problem of
the legitimate values of the system. 7

160. West Churchman, The Systems Approach (New York:
Dell Publishing Co., 1968), pp. 75-76.

1711>i_<i1-. pp. 76-77.
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Churchman's observatlions pointedly demonstrate the
impropriety of implementing a decision strategy based specifically
and preclsely upon one of the economic models presented in
Chapter III., However, questions of public policy must be
resolved, the decisionmaker must follow through as best he
can, A "pragmatic" approach that 1is consistent with the general
spirit of the economic models will be described in the next
chapter, Such a crude, approximate, but practicable method
will be the basis for the analysis to be developed later in this
dissertation, But caution remains in order: The interactions

discussed above still constitute a limiting factor on the analysis.

Definitional problems.--Although a definition for

environmental disruption was put forth in Chapter I, it was
intended to be a tentative, working description. In particular,
that definition contained at least three phrases which themselves
require further definition. Two of these, "stress" and "stable
ecological system"” can be taken to be technical terms properly
left within the realm of the physical scientist.18 :For present
purposes, the reader's intuitive understanding of these phrases
should be adequate: in this analysis they will be considered

to be "primitive terms,” However, the phrase "deleterious

effects on humans” 1s one that a social scientist cannot avoid

18Many physical scientists no doubt would consider all
ecological systems to be constantly in flux, moving towards a
new equilibrium in response to stress, but experlencing a new
stress before any equilibrium can be attained. This writer, while
acknowledging the importance of these physical science consid-
erations to the study of environmental disruption, feels that they
go beyond the scope of this paper. Again, an appeal is made to
the intuition of the reader,
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cannot avold inspecting. What 1s meant by an effect that is
deleterious? Whose values should be applied in deciding
whether a particular effect should be considered to be deleterious?
While no precise answers to such questionsare possible, it may
be observed that two sorts of decisions must be made, The first
is a "technical" decision as exemplified by a physician
determing that smog is injurious to human health, The second
sort of decision 1s inherently subjective in that it depends
upon the perceptions and values of individuals, What one
person may consider deleterious, another might consider harmless
or even beneficlal, As a result, it is impossible to identify
all pollution problemss 1in a sense whether a particular
occurrence can be considered to be a form of environmental
disruption depends upon the collective tastes of society at any
point in time, Certain environmental changes, which are taking
place today but are not considered to be disruptive, may be
viewed as definitely harmful at some future date, These
considerations, relevant to most economic analysis, are of
particular concern with respect to environmental disruption

and its abatement, for the analysis of this subject must be
dynamic and long-range, The set of all forms of recognized

disruption will not remain unchanged over time,

Distribution of income,--As is quite often true in

economic analyses, models of environmental disruption, such
as those presented in Chapter III, take the currently-existing

distribution of income to be given., Since there 1s no
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objective way to determine the "optimal” distribution of
income, there is little cause to believe that the present
distribution 1s at all "optimal," Under an alternative
distribution of income, several variables in the models,
particularly the set of "prices" reflecting society's collective
preferences, could conceivably assume values that are drastically
different from those under the existing distribution, Accordingly,
the appropriate abatement strateglies and standards might also be
far different, These considerations indicate a crucial need to
perfrom some type of sensitivity analysis on the economic models
in order to identify control strategies which would remain
nearly optimal under various distributions of income,

As mentioned previously, the national distribution of
income is one of the public finance functions that interacts
with environmental decisionmaking, At this point, an example
of the impact of such an interaction will be presented.19
Referring to the graph appearing on page 50, the curve
representing the marginal disutility to soclety from environmental
disruption 1s based upon, among many other things, the size of the
“social scaling factors" in existence at any point in time,
These factors in turn, presumably depend upon the distribution
of income @nd wealth) among members of soclety, For the moment

assume that there are but two control strategies possible:

19This example is based on a portion of a presentation

made by Professor Colin Wright at a colloquium held at
Michigan State University in 1971,
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(1) Impose an ad valorem tax equal to MH on the
manufacturer.

(2) Provide en ad valorem subsidy equal to MHy to the
manufacturer for abating his disruption. Finance
the subsidy by a general increase in personal
income taxes,

While either of the above approaches would appear to
induce the manufacturer to point a*. that "point" will move
about because the position of the MH curve will change as the
distribution of income changes., Under plan (1), income will

be redistributed from the manufacturer to individuals, Under

plan (2), income will be redistributed among individuals,

since no person is likely to be taxed to the exact amount of
his gain in utility from disruption control. Point a* 1s

therefore a "moving target,"

Transaction costs.,--Similar to the case of income

distribution, the importance of transaction costs to
environmental decision-making is typlically assumed away in the
economic models presented earlier. As pointed out by
Dolan, transaction costs may in fact be highly significant in
the abatement of environmental disruption.zo These costs may
be particularly large in the case of non-governmental, group
action, such as action by consumer groups. Furthermore, 1n all

cases of governmentally-supervised abatement, the administrative

costs of formulating regulations and checking on compliance

2OEdwln G. Dolan, Tanstanfl#; The Economic Strategy
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are probably sizeable. As a recult of the existence of these
transaction costs, the graph presented on page 50 should be

redrawn as follows:

$ MB

MB* MH

|
A ! Marginal cost of
| administration

1

The MB' curve is the sum of the marginal private cost
of control (to the firm) plus the marginal cost of administration
(to the government). The point a' represents an optimum for the
existing structure of administrati&e costs. While the graph
above depicts a constant marginal cost of administration, a
variable marginal cost might be more realistic. However, the
graph would not look much different for this latter case, and

the general conclusions from the analysis would be unchanged.

Shifts in tastes.--A third factor which is "held

constant" in the economic models is the set of individuals'
tastes or preferences. 1In fact, tastes frequently do change

and often by a considerable degree. The optimal solution

for Environmental Crisis (New York: Holt, Rinehart and
Winston, 1971).
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could potentially shift drastically as a result., These shifts
in personal tastes fall into two categories, First, such shifts
may be related to specific economic variables; the possibility
of changes in the distribution of income inducing shifts in
tastes was alluded to in the preceding section. Similar shifts
may be occasioned by a change in the structure of prices, These
"economically-induced"” shifts can be subsumed under the general
problem of interactions among enviroﬁmental and other economic
goals,

A second group of shifts in tastes result from changes
in "non-economic" factors., For instance, individuals may
become increasingly alarmed over medical studles documenting
the effects of alr pollution on human health, Thus they demand
cleaner alr., While such shifts are considered to be "autonomous"
from the standpoint of a particular economic model, they must be
considered as an important "endogenous" variable within the

decisionmaker's decision model,

Social Constraints

Another group of constralnts are those
which follow from values generally held by soclety's members.,
Obviously, a decisionmaker may find certailn alternatives morally
or ethically infeasible because their implementation would run
counter to strong social attitudes. The first three social
constraints are often mentioned in the public finance
literature., First applied to taxation, these ideas have also

been extended to the analysis of government expenditures. Note,
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however, that they represent a "normative" (what should be)
rather than a "positive" (what actually exists) economic
viewpoint, Accordingly, these concepts are usually taken to be

"given" in publ;c finance analysis.

Horizontal equity.--Persons in the same general

circumstances should be treated equally by the law (or by
government in general). A typical example of the doctrine would
be a condition wherein persons earning the same amount of income,
regardless of its source, would pay the same amount of federal
income taxes, In the case of environmental disruption, this
concept would be manifest in a situation where all polluters

of a glven sort would be subject to the same regulatory stan-

dards. 21

Vertical equity.--The costs of financing government

activities (and the benefits received from those activities)
should be shared by citizens according to their ability to pay
(or their need to receive). For example, the federal income

tax rate Increases as the amount of income an individual earns

2lNote that there 1s considerable ambiguity in the
application of any of these concepts. For example, suppose that
there are two manufacturing plants emitting sulfur dioxide, The
plants produce different products and have vastly differing
production processes, As a result of this varying technology,
it costs one plant twice as much to cut SO, emission as it costs
the other plant. Assume that each plant is emitting SO, at the
same rate, Does horizontal equity dictate that each reauce its
SO, emission by the same percent? Or does this doctrine mean
that each plant should spend the same amount on SO2 emission

abatement?
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rises, Although the general principle is widely accepted, the
degree of progressivity which exists or should exist is a hotly-
contested soclo-political issue, 1In terms of environmental
disruption, this doctrine may be restated as follows: the
burden of abatement should be distributed among members of

soclety according to each individual's ability to pay.

Ialssez faire,--Unnecessary éovernmental intervention

in the lives of 1individuals and in the business sphere should

be avoided, Some public finance experts dislike this term, but
virtually all agree that some activities belong in the;pr1Vate
sector and some must be handled by government. The proper
relative sizes of the public and private sectors are continually

debated in the literature, however.22

Consumerism,--While the concepts mentioned above are

often mentioned in public finance literature, two additional
social constraints seem worth discussing., The first of these
is popularly termed consumerism, The cenﬁral notion here is
that individual consumers are often at the mercy of large
business corporations and need collective or governmental
action on their behalf. Consumer activism appears to be a

growing and secular trend in our soclety. Galbraith among

22Long a cliche among political conservatives, lalssez
failre has been re-espoused by political liberals (and
radicalst) as well during the past several years.
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others, discusses "countervalling power" of large organizations
representing different interests in the economy.23 The
doctrine of consumerism certainly is consistent with, if not

fundamental to, our '"new industrial state."

Political Constraints

This final group of constraints bearing upon environmental
decisionmaking includes those inhibitions to implementing
policies which are inherent in the operations of our political
institutions., Although these have generally been recognized
by public finance experts, these constraints are quite distinct

from those mentioned above,

Election pressures,--Grouped under this urbrella-like

heading are all of the factors welghing on a legislator which
lead him to make decisions which are not consistent with, for
example, a well-developed economic model for the abatement of
environmental disruption., Legislators generally are concerned
with potential voter support or may face a manifest need to
serve the best 1nterésts of their own constituents rather than
those of society as a whole, In the case-:of environmental

disruption, as in the case of many other public concerns, such

a restrictive viewpoint can lead to poor decision-making,

23Countervailing power is a concept that pervades
many of the writings of John Kenneth Galbraith. See, for
instance, The New Industrial State (Second Edition; Boston:
Houghton Mifflin, 1971).
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Legislators often become fully cognizant only of the view of
large special interest groups that can support concerted
lobbying efforts. Finally, as election day approaches, votes
designed to win the electorate’'s immediate favor become
widespread. For example, social security (OASDHI) benefits
are increased with astounding regularity prior to U. S.
Congressional elections. The cumulative impact of all these
"election pressures" 1s to constrain the alternatives within

a range of political acceptability,

Cumbersome legislative and judiciél processes,--The

length of time and amount of effort required for passage of an
important but controversial bill in the U, S. €Congress or in a
state legislature are substantial. Furthermore, the congressional
budget process has two large shortcomings. One, the process is
fragmented in that "each revenue and expenditure item is
considered separately without regard to its impact on overall
totals in the budget and therefore on the economy.“zu Two, the
lateness with which Congress typically makes budgetary decisions
often precludes it from making meaningful modificatons to the
budget .2

The pace of the judicial process can also be exceedingly

2I‘Belrry M. Blackman, Edward M. Gramlich, and Robert W,
Hartman, Setting Natlonal Priorities: The 1%%5 Budget
(Washington: The Brookings Institution, 197%), p. 204,

251b1d., pp. 264-65.
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slow in many instances, It may take years before a final
decision is reached concerning abatement enforcement, consti-
tutionality of laws, government authority, or legal liability.
The current case involving the taconite tmilings being
discharged into Lake Superior by the plant of Reserve Mining
is Jjust one example, While it has been alleged that the
tallings contain particles that could cause cancer, legad
action has dragged on, causing great uncertainty for all
parties concerned.26 Although, such slow deliberation may be
a beneficlial aspect of our legal system, it is certainly a

complication for environmental decisionmakers,

Infeasibility of ordering all of society's goals,--This

final political constraint 1is, in many ways, an outgrowth of all
other inhibitions to affecting "optimal" environmental control
policy. However, since it bears so heavily on governmental
decisionmaking, this difficulty requires speclal emphasis,
Fundamentally, the problem is twofold., In order to rank all

of soclety's goals, each goal must be articulated. Then, some
method of comparing the various goals must be established,
Nelther of these tasks 1s very likely to be accomplished. Hence,
optimal solutions, in the unconstrained sense, can be achieved

only by change and their presence cannot be identified. This

conclusion is neither unusual nor surprising. What may be more

26."Furor Over a Plant on Lake Superior Is Warning to
Industry," Wall Street Journal, August 26, 1974, p. 1,
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exasperating is the fact that, due to all of the interrelations
and uncertainities present in situations calling for "social"

decisionmaking, constrained optima are virtually impossible to

spot as well., For example, assume that a local government
receives a $10,000 federal grant subject to the provision that
1t must be used to hire (1) an additional policeman (2) an
additional teacher, or (3) an additional pollution control
device for the city incinerator. No objective method is likely
to be availlable for measuring the relative soclal benefits from
each of these projects, assuming all three are needed, Because

such decislons are thus often highly subjective, there is no

real way to determine whether they are optimal.

Using Economic Models: A Reassessment

After considering all of the economic, social, and
political constraints discussed above, a nmatural question 1is
whether any model can really be useful for economic analysis.
The answer would seem to be a cautious "yes.," For the economic
models presented at the beginning of this chapter do provide a
framework for thinking about environmental decisions. Such
decisions seem inherently economic since beneflts and costs are
generally translated into dollar amounts in order that the net
social benefit of an environmental proposal may be calculated.,
By providing a basls for predicting the efficiency and
effectiveness of alternate strategies for attaining environmental

quality and by furnishing a means of evaluating indlvidual costs
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and benefits, the economic models represent an indispensable
part of governmental decisionmaking. Yet, the decislonmaker
magt constantly remember the various constraints that serve
to restrict the options available to him,

This material concerning economic models and their
related constraints has served to describe, in a general way,
the nature of the environmental decislons made by government
agencles, In the next chapter, a closer look will be taken at
benefit-cost analysis which is the essential method by which
such agencies may choose from alternative environmental proposals.
Afterward, a specification will be made of the informational
inputs required for benefit-cost analysis and the applications

of the economic models presented above,
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Appendix: A Sample Input-Output System27

Suppose there is a simple economy which is divided as

follows:

Input Sectors Output Sectors

) Agriculture (1) Agriculture

) Manufacturing (2) Manufacturing

) Pollution (3) Pollution Abatement
) Labor (4) Households

TN PN NN
Ewhe

Suppose further that the list of final demands by house-
holds include y; units of the agricultural product (call 1t
"wheat"), ¥y, units of the manufacturing product (call it "cloth"),
and y3 units of pollution. While ¥y, and yp, may be viewed as
quantities desired by households, y3 must be interpreted as
the amount of pollution tolerated by households.28 Finally,

there is a set of "technical coefficients" for this economy

Wwhich is displayed in the following table:

Into: Pollution
From Agriculture Manufacturing Abatement
Agriculture ajq ajo a3
Manufacturing as1 aso az3
Pollution 231 a3 833
Labor 1, 12 13.

27This example 1s based primarily on Leontief, op. cit.

281114., p. 267.
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Under these circumstances, the total production of wheat
(xl) equals the sum of the qugntity of wheat delivered to house-
holds plus the quantities of wheat used as inputs in the agri-
culture, manufacturing, and pollution-abatement industries.
This relationship may be written as

(2) X) = Y1 4+ 811X 4 281p%p + 273Xy

A similar equation may be written for the total production of
cloths

(b) Xp = ¥p + 821X1 4 85X, + a23x3

The quantity of pollution "delivered" to households (x3) equals
the sum of the quantities emitted by the agriculture and manu-
facturing industries (these are called "inputs" of pollution

in this model) less the amount of pollution eliminated by the
pollution-abatement industry. Realizing that y3 (the amount of
pollution eliminated) has a negative value, this relationship
may be written as

(ec) X3 =Yg 4 831X + 855X,

Equations (a), (b), and (c) may be presented in the fol-
lowing matrix forms

(d) X=Y+AX

X1 ¥ a11 212 813
where X = X, | Y = Yo o and A = 851 855 323 « In order
p 4 a a a
3 Y3 31 %32 733

to solve equation (d) for X, similar terms may be combined and
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then factored to give:

(I -A)X =YX

where I 1s the identity matrix. If the matrix (I - A) is non-
singular, this solution may be written:

(e) X = (I- A)'lx

The total employment in the economy (n) may be calculated
as the sum of the amounts of employment in each sector, or:

This employment equation has the following matrix form:

(f) n = L'X

11
where L = |12 [« Finally, prices for all goods in the economy
13
may be calculated., The unit price of each product equals the
sum of the costs of the required inputs. 1In particular, the
price of wheat (pl) may be calculated as follows:

(=) pl = allpl + a21p2 + Wll

Wwhere w is the wage rate. Note that in this economy producers

do not eliminate any of the pollution which they cause. Hence,
pollution costs do not enter into the price equations for their
products. Equation (g) and a similar equation for the price of
cloth may be combined in the following matrix equation:
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p 811 a ‘ 11

where P1 = 1 ’ Al = 12 , and Ly = « By solvirg
P, 821 8z 1z

for Pl' this equation may be rewritten:

(h) P, = (I- Ai)-lel

P3, the price for the abatement of one unit of pollution, may

be found by evaluating the expression:

(1) p3 = a31p1 + 332p2

As indicated in the body of the chapter, this simple
Leontief system may be extended to include partial abatement

of pollution by the productive industries themselves.



IV. GOVERNMENTAL DECISIONMAKING:
A THEORETICAL CONSTRUCT

This chapter serves a dual purposes (1) to develop a
conceptual description of the way government agencles make
environmental decisions and (2) to delineate the kinds of infor-
mation such agencles need in order to promulgate environmental
standards, This material 1is closely related to the economic
models discussed in the last chapter, both because those models
are applicable in many ways to governmental decisions and because
informational needs may be specified, in part, by reference to
the models, The investigation of the nature of governmental
decisions will be concluded in the next chapter with a look at
the actual workings of a regional environmental control agency.
In the concluding chapters of the dissertation, these two views--
conceptual and empirical--of government decisionmaking will be

used to specify the kinds of information accountamts might

supply to government decisionmakers and to describe the scope

of the accounting function within government agencies,

The Selection of Public Programs

In order to develop this conceptual framework most
clearly, the existence of a single government decisionmaker

1s postulated, This arbitrary and admittedly unrealistic

76
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assumption will be lifted shortly, but it is useful at least
initially. Now, if this decisionmaker wishes to reach an

optimal decision {(and to recognize its existencel), he must either
conslider all potential public programs or else employ an
efficient search algorithm.1 An alternate and equivalent
formulation of this necessary conditlon.ls that the appropriate
social discount rate, that is, the rate of interest at which
future costs and benefits from the project are discounted back

to the present, must be precisely determined, That these two
formulations are indeed equivalent requires some proof and
explanation, The connecting link between the two is the economic
notion of "opportunity cost,"? For instance, the opportunity
cost of accepting project A and thus rejecting project B is the
net present value of project B foregone, Thus; the opportunity
cost of accepting the optimal public project 1s the net present
value of the second-best public project and the appropriate
soclial discount rate for the evaluation of the optimal project

is the rate of return foregone.3

1An example of an efficlient search algorithm is the
simplex method of obtaining a solution to a linear programming
problem, Such algorithms have been formulated for but a small

subset of all optimization problems,

2This argument 1s based largely upon William J, Baumol,
“Oon the Discount Rate for Public Projects,” in Subcommittee on
Economy in Government of the Joint Economic Committee, The
Analysis and Evaluation of Public Expenditures: The PPB System,
Volume I (Washlington: U.S. Government Printing Office, 19%95,
pp. 490-91, Baumol's analysis actually applies to the selection
of a public project as opposed to a private one. However, the
extension of the analysis to the selection of one among many
possible and competing public projects 1s stralghtforward.

3Thls analysis assumes that there is always the potential
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Regardless of which formulation the decisionmaker
utilizes, the soclal benefits and soclial costs of each potential
program must be first identified and then evaluated. The
evaluation process consists of two distinct phases., First, the
benefit (or cost) must be measured in units which are "natural"
in the sense that they relate to an observable characteristic.
For instance, a benefit of an electrostatic precipitator
installed in the smokestack of a municipal incinerator might
be a thinning of the smoke emitted from the stack. Such an
improvement could be measured in pounds of particulates per
cubic foot of ailr., Of course, such a measure becomes
operational only when it 1s translated into some common unit
applicable to all benefits and costs, Thus the second phase
of measurement consists of translating the "natural" measurement
into an artificial one, generally dollars, which may be used

directly in the evaluation process.

Evaluation methods,~--The methodology of benefit-cost

analysis has been applied to the selection of public projects.,
This technique is formally identical to the net present value
technique used for business capital budgeting., However, while
businesses can often consider relatively concrete revenues,
public decisionmakers must usually contend with benefits that
are often intangible, ambiguous, or indefinite. Since the

technique is discussed with varying degrees of sophistication

“public project" of reducing taxes, that 1s, leaving funds in
the private sector rather than using them for public purposes.
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in all public finance textbooks, the discussion below will
stress the conceptual bases of the benefit-cost model as
they affect decisionmaking.

For the purposes at hand, suppose there is a public
project for which all the costs and beneflts will occur
immediately. Let X, denote the dollar amount of the ith cost
or benefit, subject to the convention that positive and
negative numbers shall represent benefits and costs
réspectively. The net social benefit, in dollars, of the project

may be expressed as

B=23 Xy (1)

Underlying each Xi' however, 18 a "natural" quantity and
a "soclal scaling factor." The latter refers to one member of
a set of weights (or "shadow" prices) reflecting society's
preferences among all social benefits and costs. This factor
1s needed to map "natural" quantities into dollar amounts which
can then be added together. Letting q4 and fi respectively
stand for the "natural" quantity and the "social scaling factor"

th

for the 1 cost or benefit, equation (1) may be rewritten as

n
B = ghl a,f, (2)

For most social projects, benefits and costs will stretch
over several time periods. All future benefits and costs must
be discounted back to the present using a soclal discount
rate, Above it was stated that for any specific decision the

appropriate rate to use might be the return on the second-best
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project, Such a rate could not be determined until all
potential projects were evaluated, Therefore, in this

statement of the benefit-cost model, the social discount rate
will be interpreted to be the "minimally acceptable" rate

for public projects, however determined, and it will be
represented by the symbol "r", In a more general reformulation,

the net social benefit of a soclal project may be expressed as:

ft ‘Sn
B = f
3=0[ ~1=1 11,3 71,9 (3)

(141)9
where Q4 3 refers to the "natural” quantity of the 1th
’ benefit or cost occuring at the end of time
period jJ,
f is the "soclial scaling factor,"”
r i1s the soclal discount rate, and
t is the end of the planning horizon

Complications due to uncertainty.,--The benefit-cost

model must be further modified in order to explicitly consider
the large uncertainties which pervade decisionmaking in the
public sector., In particular, the "natural" quantities (qi,j)
are often measurable only by crude approximation. Even the
existence of certain costs and benefits 1s'open to conjecture,
Typilcally, qi,j is a random variable which may assume a range of
values, Less obviously, perhaps, the "soclal scaling factors,"

that 1s the f are also uncertain, Surely, these weights are

1,5
functions of several variables including soclety's income and
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its distribution, tastes, the quantity of ;he cost or benefit
in question (ql.J)’ the point in time when the cost or benefit
wlll be received, and many others. Even this brief 1list of
possible arguments for the "social scaling factor" function
demonstrates that the fi,j are also random variables and that
they are independent neither of one another nor/of the qi,J'
The values of these scaling factors will assuredly shift with
changes in soclety's tastes and, moreover, with the discovery
or articulation of new social problems, Conceptually, the

benefit-cost model must incorporate the notion of mathematical

expectation, Thus, equation (3) should be rewritten as

B -_-§§=O g

, (14r)9
— —

n

1=1 (&)

where E(argument) denotes the expected value of the argument,
Equation (4) will be referred to as the "general form

of the benefit-cost model,"

Some observations,--Upon considering the "general form,"

some interesting and relevant implications appear, If, for
example, one cost of a public project is total annihilation of
the human race--presumably an infinitely large cost--the present
value of that cost will also be infinitely large so long as the
date of the catastrophe is not infinitely far into the future,
Moreover, so long as the chance of such an occurrence 1is finite,
its expected value 1s also infinitely large. Now, many public

projects, including those in the area of scientific research,
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pollution control, and defense, probably carry potential costs
or benefits that are infinitely large. As a practical matter,
such benefits or costs have an extremely small, albeit finite,
probability of occurrence and are disregarded, This "infinlty
conundrun, " however, demonstrates that the benefit-cost model
may not always lead to an unambiguous conclusion. A warning
light has appeared: the model must be applied cautiously!
Another implication of the model, and one having greater
moment, 1s the unlikelihood of solving for the net social
benefit using analytical methods. The model Dbrings together
functions of random variables that are mutually dependent., An
analytical solution to the general form is bayond the
capabilities of today's mathematics and may be loglcally
impossible, However, the technigue of simulation remains, at

least in theory, a promising alternative,

Adding realism: a multiplicity of decisionmakers.--The

first assumption stated for the model developed above was the
existence of but one decisionmaker, Actually, many governmental
agencies have responsibilities for decisionmaking concerning
social problems such as environmental disruption, First,
multiple levels of government are involved. Typically, these
levels are threes federal, state, and local, At times, however,
international units and intermediary units (i.e., between federal
and state governments or between state and local governments)
become involved., An important goal, implicit in much of the

recent literature in public finance, is to obtain congruence



83

between the scope of a public problem or issue and the span

of authority of the government unit responsible for the

related decilsionmaking.LL From one viewpoint, this goal seems
rather obvious, Consider the problem of water quality.
Obviously, a single local government cannot be expected to

make the proper decision, from the standpoint of society as a
whole, when the river running through the town has its
headwaters two hundred miles upstream, its mouth a similar
distance downstream, and its banks heavily populated throughout.
The opposite viewpoint, considering a rather local problem, is
also relevant, Musgrave and Polinsky cite the need for
"diversity"” and efficiency as reasons for charging the handling
of such a problem to the local government.5 Thus, the

geographical scope of the benefits and costs of a particular

uFor example: Harvey E, Brager, "Some Fiscal Implications
of Metropolitanism," Governmental, Fiscal, Guthrie S, Birkhead (Ed.,)
(Syracuse, New York:s Maxwell Graduate School of Citizenship
and Public Affairs, 1962), pp. 61-82,

Research and Policy Committee, A Fiscal Program for a
Balanced Federalism (New York: Committee for Econonic
Development, 1967).

Joseph A, Pechman, "“Fiscal Federalism for the 1970's,"
National Tax Journal, Vol, 24, No., 3 (September 1971), pp. 281-90,.

The clearest statement of this doctrine seems to be
contained in Richard A. Musgrave and A, Mitchell Polinsky,
"Revenue Sharing--A Critical View," Financing State and Local
Governments (Boston: Federal Reserve Bank of Boston, 1970),
especlally pages 17-19, This principle 1s essentially what those
authors term "equivalence" and “correction for spillovers,"

5

_O_E. c_i_;t_o. PPe 17-18!
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public program must be examined, and in the corresponding
level of government must reside the appropriate decisionmaking
authority.

Not only must the different levels of government be
considered as potential decisionmakers, the possibility that
more than one agency at a given level may become involved must
be examined. The existence of such "parallel" agencies signals
the need for a systems approach: in this setting, the same
mission (or parts thereof) is performed by several agencies, but
the agencles and thelr programs are often not organized along
lines of missions.6 Referring again to water quality as an
example, there may be several local agencles; including a water
board, a health department and a recreation department; having
some authority. This situation often leads to fragmented
decisionmaking unless the specific tasks to be performed can be
specified and coordinated. To a large degree, the parallel
agencies complication represents an adminlstrative problem,

One way--perhaps the best way--to solve it is to reorganize
agencies along mission~oriented lines., This method was followed
in setting up the Federal Environmental Protection Agency and

similar environmental authorities in state governments,

A Pragmatic Approach to the Selection

of Public Projects

The limitations and implications, discussed above, of the

6C. West Churchmen, The Systems Approach (New York: Dell
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general form of the benefit-cost model demonstrate a clear need
for a simplified decision strategy. Government decisionmakers
must use a modified approach which, while remaining reasonably
consistent with the general form, can be readily understood both
by government officials and the public., In this section, a
pragmatic approach to the formulation of decision strategies
will be presented. This method will not consider the problem
of multiple government agencies, Hopefully, the principles
mentioned in the previous sectlion--specifically congruence
between a problem's scope and a government agency's span of
authority and the use of a "systems approach"--will become

more widely applied.

A basic decision criterion.--It is proposed here that the

following, simplified rule be used to make decisions concerning
soclal projects: accept only those projects whose social
benefits "substantially" outweigh theilr soclal costs. This rule,
although obviously simplistic, 1s nonetheless nontrivial; for it
implies that the social benefits and the costs be first identified
and then evaluated using some selected social discount rate, in
order to determine whether the project has a sizeable "net

social benefit.," Since it seems likely that many potential
public projects would qualify under this rule, why accept any
others?

The soclal discount rate to be employed could also be

Publishing €Gompany, 1968), particularly Chapter 3,
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chosen in a pragmatic manner, One approach might be to use,
rather simply and arbitrarily, the interest rate on high-
grade government or corporate debt instruments with a maturity
approximating the life of the project being studied., Selecting
the appropriate social discount rate in such a fashion virtually
ignores an 1ssue that has been often discussed but largely

7

unresolved in the public finance literature, However, the
resolution of this specific difficulty merits but second
prlority in comparison with the need to identify, quantify, and
evaluate social benefits and social costs,

In certailn cases this basic rule can be applied rather

easily. There are some projects for which at least one of the

following conditions holds:

(1) Nearly all of the social costs may be estimated,
(2) Nearly all of the social benefits may be estimated,
(3) Both (1) and (2) hold,

For projects falling into class (3), benefit-costs
comparisons are stralghtforward. Moreover, for some projects
in classes (1) and (2) crude comparisons may be sufficient. As
an illustration, consider a project which has a total present'
value for its social benefits of $100,000, With benefits thus
quantified it might be obvious that the present value of the
project's social costs could be nowhere nearly as large (or,

conversely, nowhere nearly as small). This same method might

7See, for example, Baumol, op. cit.
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be useful if the social costs but not the benefits can be

quantified.

Thornier situations.--Although the technique of "crude

comparisons” outlined above may often be applicable, certain
situatlions do not lend themselves to such a simple approach,

For many potential public projects neither the social costs nor
the social benefits can be estimated with a reasonable degree

of accuracy. In these cases, it is very probable that significant
soclal benefits accrue to a project that is flexible in terms

of its size, 1ts ease and frugality of abandonment (bail-out),

or its ready convertibility into a new project. Such
flexibllities would allow the government agency to begin a project,
evaluate it in midstream, and decide whether to continue according
to original plans or to modify the program,

Another formidable situation occurs if rough comparisons
fall to lead to a definite decision, In other words, it may be
true for some potential projects that either the social benefits
or the soclal costs may be estimated, yet it may not be clear that
the unmeasured factor greatly exceeds or falls short of the
estimated factor., The situation 1is, accordingly, indeterminate,

A useful procedure to follow in this case might be to study
the proposed project further, if such research is not
inordinately costly., Perhaps some sort of decision rule could
be established where further study would be ordered if it
could be obtained at a cost not exceeding a certain percentage

of the project's total estimated social benefits or costs,
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If the cost of further study does not appear to be reasonable,
due to either its expected cost or its probable ineffectiveness,

then the proposed public project should not receive high

priority.

Dynamic Aspects of Environmentai

Disruption Control

Once regulations have been established to control a
certain form of disruption, the role of the policy-setter
(government agency) becomes one of re-evaluating the standards
in order to cope with changed conditions. For certain regula-
tions, this review may be required only periodically, perhaps
even at intervals ranging up to several years. For other
regulations, the re-evaluation process must be virtually
continuous, This section will focus on planning for changes in
standards: how can the government agency determine when a change
is necessary and how might the re-evaluation function be in-

incorporated into legislation which establishes an original

standard?

When should standards be modified?--Under the

theoretical model developed earlier in this chapter, an abatement
standard for a given type of environmental disruption 1s based
upon a set of variables, (In a less specific manner, actual
regulations are determined with regard to a set of existing
conditions.) If the values assumed by these variables change,

the appropriate level or form of the standard may change as well.
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One class of varilables which may assume new values over time
comprises physical conditions., For example, there may be a
change in the ambient amount of a specific sort of disruption,
perhaps due to the implementation of controls. In some cases,
the existing level of control may actually be too restrictive;
resulting in the attainment of a standard but at too great a
cost, With all of the uncertainties involved in its setting,
it 1s unreallstic to assume that the initial standard will be
exactly on target: 1t seems safe to say that, more often than
not, the standard will be either too restrictive or too lax.

A second potential cause for a change in the amount of
disruption could be either growth or contraction of the
underlying activities or a change in their form., Such changes
may themselves be secondary effects of the standard. For instance,
a pollution standard requiring a type of filter network for
cooling-water leaving a steél plant might cause the firm to
curtall production due to higher costs or to change its production
process to avoid the need for control. If‘is also possible that
the demand for the firm's product or a change in the product
may have come about for reasons not related to pollution control.

Changes in the amounts of other forms of environmental

disruption may have impact on the appropriate standard for a

particular form. For example, a sharp reduction in hydrocarbons
emitted from automotive exhausts might call for either a
loosening or a tightening of the standard for emissions of

nitric oxides, One reason for this might be that health problems

are related to the discharge of both pollutants together, While
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this is merely an illustration, interrelationships among many
forms of disruption have been studlied. Another similar change
might be the identification of a new form of disruption, causing
the decisionmaker to rethink his approach to controlling the
forms identified previously.

Values for variables other than physical conditions
might change as well, Soclety's tastes do not remain constant
over time and, hence, the "soclal scaling factors" do not
remain constant., In addition, the appropriate social discount
rate very likely changes., Since public projects vary in their
time-patterns of benefits and costs, a rate change could
significantly alter the conclusions of the decisionmaker,
Finally, the amount of knowledge concerning the effects of various
types of environmental disruption grows over time, Opinions
and conclusions that seemed correct when a standard was first
promulgated may be refuted by experience or later research,

For all the reasons mentioned above, standards should be
considered to be subject to modification at rather frequent

1ntervals.8

Legislating the re-evaluation process.--Since many changes

in standards may be called for, it seems appropriate that

8A countervalling consideration 1s, of course, the
disruption to the production process caused by frequent changes
in the standards. Therefore, the specific type of change made
to a standard should be carefully considered., This toplc seems
beyond the scope of this paper except to note that here is an
additional incentive to provide standards that are flexible
in the sense discussed in the paragraph headed "Thornier

situations” on page 87 .
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certain planning provislions be incorporated into any legislation
setting forth environmental disruption abatement regulations.
Ahigh official of the Environmental Protection Agency once
expressed his view that a hoped-for result of standards severely
regulating automobile traffic in several major downtown areas
was to motivate the Congress to reconsider its goals for
control of automobile emlssions.9 The need for continuing planning
and reassessment was also recognized by Congress itself when it
delegated to the EPA the authority to postpone for one year the
effective date of stricter automotive emission.lo However,
the planning function could be specified much more clearly in
legislation, Laws could contain deadlines for establishing
revised standards which would require either the EPA or the
Congress to take a new look at the situation after initial
regulations had been in effect for a specific period.

It may also be possible to set standards that are
"dynamic" in the sense that the level of control they require
1s based upon observable variables, This technique would seem
to be possible under two different circumstances, First, the
method of control may be flexible and amenable to "fine tuning."
An example of this situation would be the use of coal to generate
electricity. The standard could be established in such a way

as to require the average sulfur content of the fuel to be varied.

9 wEPA Softens Plans for Gasoline Rationing in Cities,
but Keeps Other Transport Rules," Wall Street Journal, October

16, 1973, p. 3.

10Such a provision was included in the 1970 Clean Air
Amendnents.
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Accordingly, during certain perilods--perhaps based on weather
conditions--low-sulfur (and thus expensive) coal would be
used, At other times high-sulfur coal, obtainable at a lower
price, would be burned. A continuous range of sulfur content
and cost could be utilized,

The other situation that would allow the use of dynamic
standards occurs when there is a definite, secular trend in the
observable variable., Both the government agency and private
firms would therefore be able to estimate the required future
level of control with reasonable accuracy. It must be stressed
that the use of flexible, dynamic standards in either of these
situations would be predicated upon the'development of environ-
mental information systems that would, with an appropriate
degree of reliability, furnish decisionmakers with timely

and adequate information.

Information Required for Economic Analysis

As part of thelir policy-setting activities, federal
agencles must study the impact of disruption and its control
on the national economy and on individual industries. Agencies
within state and local governments perform similar analyses,
albeit with reference to a limited geographical region.,
Moreover, these agencies must also consider the environmentally-
related activities of single firms. The information needed
for such economic studies will be specified by reference to the
theoretical models discussed in the previous chapter as well

as the benefit-cost approach described above, In Chapter IX,
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accounting data as inputs to such studies, as well as potential

solutions to those problems, will be investigated.
The theoretical models described in Chapter III may
be classified as micro-economic, pertaining to individual firms
and industries; macro-economic, pertalning to the national
economy; or inter-sectoral (input-output), pertaining to the
interrelationships among the various producing and consuming
gectors of the economy. All of these models require various
data concerning the damages done by environmental disruption
as well as the costs of disruption control. At this point,
the types of costs falling into either category, as well as
the problems inherent in their evaluation, will be discussed.
Ridker suggests a three-way classification scheme for
the costs incurred by an individual (or firm) that encounters
disruption.11 One, the individual may incur costs in the
avoidance of disruption. For lnstance, 1ln response to polluted
air in his metropolitan area, a person may move to a new
neighborhood or may travel further to find pristine surroundings
for his summer camping trip. Two, the individual may incur
costs in enduring disruption., Examples of such costs, in the
air pollution setting described above, might include more-frequent
painting of the person's home, increased frequency and severity

of respiratory illnesses, installing alir-conditioning, and such

11Ronald G. Ridker, "Strategles for Measuring the Cost

of Ailr Pollution,” The Economics of Air Pollution, A Symposium,
edited by Harold Wolozin (New York: W. W. Norton and Company,
1966), p. 93.
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"psychlc" costs as "letting the walls get dirtier."12 Three,

the individual may incur costs in attempting to abate
disruption, most commonly by undertaking some type of
"political” action.

These three kinds of costs related to damage from
disruption enter into the micro-economic model in the
construction of the marginal-harm curves shown graphically
on page 48 (MHq) and on page 50 (MHa)' Without evaluating
such costs, at least implicitly, the amounts of production
and disruption that should be permitted cannot be specified.
Under the macro-economic, "disproduct" approach, the grand total
of these damage costs must be calculated and subtracted out
in the determination of "net economlic welfare" or some such
measure, Lastly, these costs must be studied as part of the
input-output approaches in order to compute the "value" of
disruption "delivered" to final consumers.13

Estimates of damage costs may be developed by three
conceptually-distinct methodologies.lh First, the direct costs
of pollution damage, exclusive of the costs incurred by
individuals and firms in making adjustments to reduce the impact
of disruption on themselves, may be measured. Second, the

costs, incurred by individuals, falling into each of the three

121114., p. 95.

3Wasslly Leontief, "Environmental Repercussions and
the Economic Structures An Input-Output Approach," The Review
of Economics and Statistics, LII, No. 3 (August 1970), p. 267.

14

Rldker. ODe« Clt.. Po 890
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categorlies described earlier may be ascertained, Third, the
complete impact of disruption on the economy may be evaluated.
Ridker considers thils third approach, the taking "into account
(or) socilal interactions, the effects of one person's actions
upon another,” to be "the only completely adequate way to
measure the social losses involved in additional levels of
pollution. . nl5

Regardless of which methodology or combination of
methodologies are employed to evaluate damage costs, numerous
practical difficulties are encountered. Ridker provides
descriptions of many such problems in the presentation of
several studles of the costs of air pollutlon.16 Moreover,
since the specific nature of damage costs incurred véries
greatly among individuals and among disruption forms, it does
not seem possible to draw useful generalizations about the
techniques used to quantify such costs in physical terms and
then to evaluate them, beyond presenting an overall model such
as the one included in this chapter,

While many of the measurement perplexities related to
damage costs pertain to abatement costs as well, some types
of the latter may be handled in a straightforward fashion.,
Such items as the caplital and operating costs of abatement
devices are simply more concrete and easier to handle than are

most damage costs. Often times, these control costs can be

Itid., p. 95.

6Bonald G. Ridker, Economic Costs of Air Pollution
(New Yorks Prager, 1966),

15
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obtained from engineering estimates if not from market prices
and actual past experiences of firms, However, complicatlons
do arise in trying to specify the relatlionship between total
damage and abatement costs and varying levels of production
and disruption, It 1s at this stage that a need arises for
an understanding and quantitative formulation of production
functlons for firms., In economic terms. such a function shows
the relationship between inputs of land, labor, and capital
and the output of a firm., Knowledge of these functions is an
explicit prerequisite to applylng either the microeconomic or
the inter-sectoral models: the production function for an
industry underlies the construction of its supply curve as
well as its technological coefficient for input-output analysis,
At the level of the individual firm, such a function is based
upon the costs of production. Production costs also comprise
one of the building blocks underlying macroeconomic models,

Transactlion and administrative costs related to control
of disruption are quite often sizeable, Such costs range from
the expenses incurred in operating regulatory agencies to the
costs shouldered by individual residents in trying to bring
soclal pressure to bear against a local polluter,

In short, the data needed by government agencies for
economic analyses, under any of the three general approaches
outlined in Chapter I1II, as well as for specific benefit-cost
calculations, include the costs of harm from disruption,
abatement costs, production functions or cost curves, and

transaction and administrative costs, In the next chapter,
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the workings of an actual pollution control agency will be
described., Then, 1n'Chapter IX, it will be possible to combine
these two viewpoints, conceptual and empirical, in order to

draw conclusions about (1) the feasible and reasonable role for
the accounting function within government agencies and (2) the
possible ways in which the accounting function, within government
agenclies and within individual firms as well, might provide some
of the informational inputs for economic studies, Also at that
time, the problems economists typlcally encounter in the
utilization of accounting data, and poténtial solutions to

those problems, will be discussed.



V. GOVERNMENTAL DECISIONMAKING: AN EMPIRICAL STUDY

A conceptual structure concerning governmental
decislions about environmental control was developed in the
previous chapter and was based upon the economic considerations
examined in Chapter III., Since both of those chapters
described difficulties that are inherent in making operational
and specific decision methodology, some empirical study of
the actual activities of a government agency can add useful
insights., While the case study to be presented below cannot
serve as a proof of any general propositions, it can provide
an illustration of the'relationships between theory and
practice, thus indicating the potential fruitfulness of the
conceptual framework as well as the level of sophistication of
real-world decisionmaking,

The specific agency to be analyzed is the Air Pollution
Control Division of the Wayne County (Michigan) Department of
Health. The analysis will be divided into several major sectlions,
the first of which will examine the history of the Division
and the development of its dutles. The next three sectlons
will comprise a discussion of the activities of the Division at
the present time, an in-depth study of the regulation of one
specific pollutant, and a consideration of a management information
system for the Division, The final section will compare this

real situation to the theoretical construct presented previously.
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The Development of the Division and Its Duties

Early history.=--0On June 7, 1887, the Common Council

of thg City of Detroit adopted an ordinance prohibiting, as a
public nuisance, the emission of black or dense grey smoke
from smokestacks.1 To enforce the provision of the ordinance,
the Smoke Abatement Bureau was created., That agency was the
direct predecessor of today's Division. The original agency
was later shifted around several times within the organizational
structure of city government, but retained the same basic
functions into the early 1960's, At that time, there was also
a small air pollution unit within the Wayne County Board of
Health and a similar agency within the Michigan Department of
Health, However, the State agency was of little significance,

particularly to Wayne County,

Impact of the Federal Air Quality Act.--In 1967,

Congress passed broad amendments to the Clean Alir Act. As
mentioned in Chapter 1II, that legislation contained mechanisms
for cooperation between the Federal government and the states
in order to promulgate standards and enforcement plans for

"air quality reglons."2 An important part of this program was

1The history of the Division was related by its
Publicist, Mr. Howard Murray, in a personal interview held
during October, 1973.

2See page 31.
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the provision of Federal funding for local abatement agencies,
In late 1968, the Wayne County Board of Commissioners combined
the existing city and county agencies into the Air Pollution
Control Division.3 Initially, funds for the agency were derived
from three sources: (1) Federal grants, (2) State grants (the
ratio of Federal aid to State aid was 3 to 2), and (3) revenue
generated locally from permit and inspection fees, The State

of Michigan subsequently adopted legislation providing for
State-assessed survelllance fees and the return of a proportion
of them to the local regulating agency, if any.u In addition,
the local assessment of any fees was prohibited, Federal funds
continue to be secured by making an annual, formal grant
application., While this procedure, in effect, requires the
Division to adopt certain aspects of program budgeting, the
Division remains essentially on a conventional "line-item"
budget for operating purposes, Budgetary procedures will be
analyzed in some detall in the section of this chapter concerning
the development of a computerized 1nformation'system for the

Division,

Relationship to Michigan's state agency.--The Michigan

Air Pollution Control Commission, a unit within the Michigan
Department of Natural Resources, has direct jurisdiction over
alr pollution in all geographical subdivisions of the state that
do not have a local control authority. At the present time,

several local agencies exist., Of these, the Wayne County

- "This was house Bill 4260,
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Division has by far the largest staff, even outnumbering
State Commission.

The Division has no specific, functional reporting
obligation to the State Commission, although the recently
adopted pass-through of State imposed surveillance fees based
upon the Divislion's costs of operation appear to impose a need
for some type of budgetary reporting, Conversely, although
the State Commission requires each potentially-polluting
establishment to file an annual Reporting Form, this information
1s not now forwarded to the D1v1s10n5

Without exception, the regulations in effect in wayne
County are at least as stringent as those adopted at the State
level., As a result, there 1s no conflict between the overall
responsibllity of State government for air quality within
Michigan and the operations of the Division within Wayne

County.

Relationship to the EPA,~--The Federal Environmental

Protection Agency (EPA) was established subsequent to the
passage of the 1970 amendments to the Clean Air Act.6 Among
its many responsibilities, this agency was charged with the

establishment of air quality standards for six categories of

5This *Michigan Air Pollution Reporting Form" 1is
reproduced in the Appendix to this chapter.

6See p. 32 above.



102
pollutants:

(1) Particulate matter

(2) Carbon monoxide

(3) Photochemical oxidation (smog)
(4) Sulfur oxides

(5) Nitric oxides

(6) Hydrocarbons

Under the 1970 Clean Alr Amendments, the States were
required to meet the primary National Ambient Air Quality
Standards by 1975 and the secondary Standards by the following
year. Primary standards are those needed to protect human
health; secondary standards protect vegetation; materials,
and aesthetics. The standards comprise both annual averages
and extreme values to be exceeded no more than once a year,
Accor&ingly, each State was to submit, to the EPA in 1971,
an implementation plan covering (1) specific emission standards
to be imposed, (2) techniques to be used for air monitoring,
and (3) such organizational details as personnel, equipment,
and financlng.

Upon review by the EPA, Michigan's implementation
plan was held to be deficient in certain ways. First, no
specific procedure had been developed to furnish to the
public information contained in the "emissions inventory."
Next, the emissions standards that had been specified for
sulfur dioxide and for nitric oxides were deemed to be

inadequate. Finally, the wording of the procedures to be followed
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in establishing and operating the permit system had not
contained a specific link to the natlional air quality standards.
All of these deficlilencies were subsequently eliminated.

The Division has a continuing relationship with the
EPA in that the Division's annual request for federal funds

is evaluated by that agency.

The Activities of the Division Today

The Division 1s now well into the process of making
the implementation plan operational. The types of air pollution
problems receiving the most attention in Wayne County are
particulate matter and sulfur oxides. This emphasis 1is consistent
with the prioritlies specified by the EPA: the two pollution
forms just mentioned were rated "priority one” and the remaining
four forms were rated "priority three". According to the EPA,
"priority one" refers to a pollutant that has a monitored level
clearly exceeding the national standards, and hence requiring

7

intense abatement efforts., "Priority three" refers to a
pollutant that has a level safely within the standards.8

With the exclusion of motor vehicles, which are covered
by specific federal regulations, there are some fourteen or

fifteen thousand individual, potential sources of air pollution

within wayne County.9 Most of these are now controlled to an

7Env1ronmenta1 Quality-1973, p. 274.

8Ibid.. "Priority two" refers to a pollutant that has a
level which approximates the standard.

9 The Civision, through the Wayne Country Public Health
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acceptable degree, Abatement has been achieved through a wide
array of methods which, however, may be generally categorized
as (1) control devices, (2) fuel changes (e.g., Substitution
of relatively low-sulfur fuel oil for high-sulfur coal), or
(3) curtailments of activities. Indeed, the likely methods of
abatement for particular forms of pollution were, at times,
explicitly considered in the setting of standards, and standards
that might have necessitated unbearably high costs were
rejected, Characteristic of this approach to control is the
wide difference between the maximum allowable particulate-
emission-rate for jobbing foundries and that for, say, steel
manufacturers.lo

While this general topic of standard-setting and similar
decisionmaking will be considered presently in the context of
a speciflic case history pertailning to the abatement of sulfur
dioxide emissions, the remainder of this section will deal with
the Division's actions to achieve compllance with standards and

to enforce its regulations,

Statutory Authority: An @verview

The dutiles and powers of the Division rest upon both

Director, does have the residual power to curtaill the operation
use of motror vehicles as well as the operation of any other
pollution source in the event of an "alr pollution alert." Wayne
County Air Pollution Control Regulation, Section 2,2A: "imergency
Powers of the Public Health Director."

101p1d., Section 6.2.
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County and State statutes and administrative procedures, The
following paragraphs will outline these sources of authority,

beginning with those provided on the County level,

Permit system.--This 1s the basic regulatory device for

all new or modified sources of potential pollution; it will be

discussed at some length after this overview 1is concluded.11

Emergency powers of the public health director.--If he has

evidence that sny source or group of sources of ailr pollution
represents a serious and imminent threat to human health, the
Public Health Director has the authority to order the activity
ceased or modified.12 Furthermore, the Director is empowered

to seek a restraining injunction against any person who fails to
comply with such orders, As a means of implementing these
"emergency powers" in a coherent and effective manner, the
Civision has developed a set of contingency plans outlining what

special procedures should be activated depending upon the

seriousness of the pollution conditions at'hand;

Emission of visible contaminants.--This regulation is,

in effect, a modern, scientifically-precise formulation of the
original anti-smoke ordinance that led to the creation of the

city agency which eventually became the Divisionl3,

General powers.--Three sections of the Wayne County Air

lllbido. Article IV
12Ibid., Section 2.2A

1
BIbldo' Section 601
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Pollution Control Regulation, Taken together, imply a broad base

for the authority of the Division.lu Outlawed is any air pollution
that 1s injurious to human health, comfort, or safety; damaging
to property or business; or causing the national primary or
secondary standards to be exceeded in Wayne County. Furthermore,
any action which has as its only function the concealment or
dilution of emissions without any overall reduction thereof is

likewise banned,

Violation notices.--A specific procedure is provided for

situations where the emissions from a source violate the county
regulations.15 After the violation notice has been issued, the
person cited has thirty days in which to provide information
refuting the alleged affense., Subsequently, the violation
notice is either affirmed or withdrawn, If affirmed, the person
or firm cited may request an emissions test, leading to either
the substantiation or voiding bf the violation notice, If three
or more violations have been affirmed with respect to a single
source during any twelve-month period, the Division may initiate

1
action to seal (shut down) that source., 6

Emissions testing.--Specific authority is given to the

Livision to conduct tests of the emissions from any source.

Furthermore, the operator of a source is required to provide

gection 6.5: "General Prohibition," Section 6.7:
"Circumvention,” and Section 6.9: "Compliance with National
Amblent Air Quality Standards,"

1
5Ibld.. Article VII: "Procedural Hequirements,"

161p1d,., ArticleKI: “Sealing."
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the required points of access to permit technically-adequate

samples to be taken.

State legislation.--While broad statutory authority is

availlable under Wayne County regulations, the main thrust of
enforcement thereunder comes in the form of criminal actions,

The penalty for violation is a one-hundred-dollar fine or a

jall sentence of ninety days.17 While some provision 1is made

in the County Regulation for injunctive proceedings of a civil
nature,18 a specific mechanism for the bringing of civil lawsuits
by the Division (or by any legal entity for that matter) is

provided in the Michigan Environmental Protection Act of 1970.19

Controlling New Sources

With the above catalog of the Division's statutory
authority serving as a frame of reference, the discussion will
now turn to the actual ways in which the Division has managed
to obtain compliance with its regulations. The "permit system,"
applicable to all new or modified sources will be treated first.zo

This approach pertains to the construction, installation,
or alteration of almost any potential source of ailr pollution.,

There are, however, two general groups of sources that are not

covered by this regulation. The first excepted group, comprising

17Ibld., Section 14,1: "Penalties,"

181b1d.. Section 14,3,

19p. A, 1970, No. 127.

20 Ibid Article IV Install
=== cle 1 "Installation Perm
Certification of Operation." rmit and
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all transportation equipment and all internal combustion engines,
i1s subject instead to specific, federal standards and enforcement
procedures, As mentioned previously, the Division does retain
certaln emergency and residual control over such sources,
The second group not included under the permit system consists
of many diverse kinds of minor sources.21

For all covered sources, the procedure begins with an
application for an "installation permit.22 Information furnished
in support of this application must include the technical
specifications for the equipment or process and must be
sufficient to demonstrate that the equipment or process will
be operated within the emissions 1limits for air pollutants. The
Division must evaluate the application and provide a timely
(within thirty days) approval or rejection of it. This evaluation
1s performed by the Engineering Section of the Division. The
technical plans and calculations are checked and, in many cases,
staff members work with personnel from the applicant firm to modify
plans in order to meet standards.

Once the installation has been completed, a final
inspection 1s made by the Engineering Section, often in

consultation with the Technical Services (emissions monitoring)

and Enforcement (field inspection) Sections., Tests of the actual

21Ibid., Section 4,7: "Exemptions from the Permit System,"”

22There are actually two types of installation permits,
industrial and commercial. However, this distinction is
apparently only administrative; there 1s no mention of these two
types in the actual Regulation,
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emissions from the installed device may be ordered if the
Division has reason to believe that such emissions may be
excessive, Only after the inspection has been concluded favorably
1s a Certificate of Operation issued and actual operation allowed
to commence,

According to the County Regulation, reinspections to
renew the Certificate of Operation may be required by the
Division, at intervals no more frequent than annually.23 It

is the Division's current policy, however, to inspect each source

yearlye.

Controlling Existing Sources

The control of excessive emissions from new sources 1is
considerably facilitated by the permit system, With an existing
source, however, a necessary prerequisite to control is the
awareness that a problem exists. There are four ways in which
the Division may become informed of a condition requiring
attention: (1) a citizen may lodge a complaint with the Division;
(2) an inspector from the Enforcement Section may happen to
observe something that arouses his interest; (3) a problem,
potential or actual, may be uncovered during the process of
preparing a general "emissions inventory;" or (4) the problem may
be recognized during an inspection relating to an Installation

Permit or a Certificate of Operation.

231v1d., Section 4.10.
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Once the problem has been noted, the Division attempts
to have the person or firm responsible correct it. 1In situations
where voluntary agreement is not forthcoming, the Division will
bring sult under the Michigan Environmental Protection Act,
with the intention of obtaining a "consent judgement.," This
method has been quite successful as illustrated by the recent
agreement by the Ford Motor Corporation to an abatement plan for

24
its Rouge Plant,

Regulating Sulfur Oxides Emissions:

A Case History

While the activities of the Division were outlined in
the paragraphs above, no specific mention was made of how this
agency made decisions related to the abatement of ailr pollution.
Accordingly, a review will now be made of the agency's
decisionmaking concerning a particular pollutant, sulfur oxides.
The development of emission regulations will be traced from the
adoption of the underlying legislation by the U,S. Congress,
through the research and promulgation of national primary and
secondary standards by the EPA, to the actual implementation of
specific abatement 1limits by the Wayne County Dlvision. (The
next step in the chain, that of decisionmaking within an individual
firm concerning the methods it will follow in order to achieve

compliance, will be presented in Chapter VII,) The

2L’"Ford to Clean Up Rouge Plant,” Detroit Free Press,
August 2, 1973, p. 3-A.
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approaches to making decislions will be compared to the conceptual
notlions discussed in the previous chapter,

Sulfur oxldes have been selected as the pollutant to be
exanined in this analysis because, prior to the development of
the national air quality standards, thelr emission had not been
regulated in Wayne County. Hence, the Division had to decide
upon totally new regulations. However, this case history should
furnish a useful 1llustration of environmental decisionmaking by

government agencies in general.

The nature of the problem,--Sulfur oxides pose a serious

health hazard and cause the worst damage, among all forms of air

25

pollution, to plant 1life and inanimate objects., The source of

this problem 1s the combustion of fuels--primarily coal and
high-fulfur oll--largely in the generation of electric power,

26 suifur

but also in the operation of many industrial plants,
dioxide attacks the human respiratory system; sulfur trioxide,
when mixed with water, will form sulfuric acid; and, when
particulate emissions are also present, health hazards are

27

compounded.,

Approaches to the control of sulfur oxides emissions,

25
Environmental Quality-1970, p. 80,

26The total emission of sulfur oxides has been attributed
to the burning of various fuels as follows: coal, 60 percent;
0il, 14 percent; other industrial processes using sulfur, 22
percent. Ibido. Pe 630

27 1v1d., p. 68.
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other than curtallment of the underlying activity, consist of

(1) switching to a fuel with naturally-lower sulfur content,

(2) processing the fuel to remove the sulfur, or (3) removing
sulfur oxides from the stack gases. Each of these approaches,
however, poses considerable problems in its implementation, Due
to the fuel shortage that has become increasingly evident during
the past few years, the availability of low-sulfur fuel in
sufficient quantity is, at best, uncertaln.28 Processes to

remove sulfur from fuels are costly or primitive or both., Finally,
there as yet exists no large-scale process to remove sulfur oxides
from stack gases, although scrubbing systems are thought, by

some experts, to have considerable potential,

Action by the Congress.--As mentlioned in Chapter II, The

Air Quality Act of 1967 provided the basis for Federal activity
in the abatement of air pollution, other than that caused by
motor vehicles, That legislation authorized the establishment

of National Air Quality Standards. Subsequently, the Department
of Health, Education, and Welfare released information pertinent
to air quality criteria and control methods for sulfur oxides
(and other pollutants.)29 The 1970 Clean Air Amendments required

the Environmental Protection Agency to develop specific ambilent

28In response to the fuel erunch of the Winter of 1973-
1974, the Federal government provided for the temporary suspension
of environmental regulations ' in order to permit utilities to
make more extensive use of coal. "Senate Approves Pullback on
Air Pollution Standards," Detroit Free Press, June 16, 1974, p, 15-E,

29Env1ronmenta1 Quality-1970, p. 75.
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air quality standards and provided a mechanism by which the
States would submit implementation plans dealing with the

control of alr pollution at the State and local levels,

Action by the EPA,--National Ambient Air Quality Standards

were promulgated by the EPA very soon after that agency was
established in 1970, In essence, the EPA reviewed the information
published by HEW--essentially "an outline of the medical research
then on record in relating ailr quality to health effects"-- and,
taking its legislative mandate to call for eliminating all risk
to human health, the agency set primary s’candards.30 In a
similar fashlion, the agency set secondary standards designed to
protect materials and vegetation. Serious questions have since
been raised concerning the appropriateness of these standards
because they were based on research that was often tentative 1p
nature and because no real attention was devoted, by either

Congress or the EPA, to the benefit-cost comparisons.

Action by the Air Pollution Control Division,=-=As

mentioned above, no control over the emission of sulfur oxides
had existed in Wayne County prior to the establishment of national
standards by the EPA., Within the Division, a decislon was
quickly reached to adopt emissions limits for sulfur oxides

that would meet those national standards but would not surpass

30Jude Wanniskil, "How the Clean Ailr Rules Were Set,"
Wall Street Journal, May 29, 1973, p. 14,

31 1pi4.



114

them, except perhaps for a margin of error, In other words,
no attempt was made to set a goal that would make the air in
Wayne County more pristine than required by national standards.

For two general reasons, this very approach would appear
to be the most reasonable, at least for State-local agenclies
having jurisdiction in heavily-populated and industrialized
regions, First, the standards promulgated by the EPA are
widely considered to be very stringent; few, if any, large
communities would feel a great need to exceed them, Second,
the technical expertise and the ability to assimilate the
voluminous research on environmental quality 1s probably much
more avallable to the EPA than it is to State and local agencies:
"complete" benefit-cost studies pertaining to major air pollution
forms, difficult as they are for a federal agency to formulate,
are likely to prove unmanageable at the State and local level,
Agencles at these levels, for the foreseeable future at least,
are likely to limit their decisionmaking to a narrower or
"constralned" problem, that of finding an‘efficient way to meet
federal standards,

The Division proceeded to solve such a constrained problem
with respect to sulfur oxides., The first step was to survey each
source in Wayne County, collecting data about the nature of
the production process and types of fuel being used, Based upon
engineering relationships, four hundred fifty thousand tons of
sulfur oxides were estimated as being emitted annually in the
county., Since the federal standards refer to the concentration

of sulfur oxides in the alr at any given time, rather than the



115

emission rate of the pollutant, the estimate of annual emissions
was analyzed further using atmospheric dispersion models.
These models reflect how given emission rates are related to
ambient concentrations in the air at some time and location
after emission. Based on this analysis and the federal,
primary, annual standard of .03 parts of sulfur oxides per
million parts air, the Inglneering Section of the Division
determined that average emissions would have to be cut in half,.
After establishing an overall abatement target, the
Division began to formulate specific compliance standards of
two kinds: (1) limits on the sulfur content of the fuel burned
and (2) 1limits on the actual emission of sulfur compounds,
Firms may comply by meeting either kind of standa_.rd.32 From
an economic theory standpoint, this approach 1s'commendab1ex
more efficient (in terms of cost) than input standards.33
These standards were set according to'fhe types of fuel
burned (pulverized coal, other coal, light fuel oills, and heavy
fuel oils) and the types of processes 1nVO1véd (control‘electricity

or steam generation, residential and commercial space and water

32waxge County Air Pollution Control Regulation, Section
6.3: "Emission of Sulfur Compounds,"

33Edwin S. Nills, "Economic Incentives in Air-Pollution
Control," in the Economics of Air Pollution, A Symposium, edited
by Harold Wolozin (New York: W.W., Norton and Company, 19€6),
p. 44, Mills further states that "effluent charges" would be still
more efficient,
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heating, and all others), Increasingly-stringent limits were
set to become effective annually through 1976.34 In establishing
the different compliance standards, the Division considered
various characteristics of the several different types of
processes. One factor that was examined was the availability
of alternate fuels. For instance, residential furnaces that
use light fuel oils could not readily be adapted to provide the
preheating that 1is necessary for the use of heavier oils, such
as those often used by electric utilities. Similarly, different
processes often produce emisslions of somewhat different natures
and use stacks of different helghts, Jurely effluents disperse
differently from a home furnace than from the tall stack of an
electricity-generating plant, Lastly, the Division determined
what was the best avallable control practice for each category
of sulfur-oxides source,

Several information sources were tapped by the Division
in its standard-setting activities., Explicit attentlon was,
of course, paid to the applicable National Ambient Air Quality
Standards. Data from the county emissions inventory was
utilized and air-monitoring facllities were established to
ascertain the actual ambient concentrations of sulfur oxides,
Technical publications of diverse types were consulted,
Furthermore, in order to get industry's general views on abatement

and specific opinions of the feasibility of various abatement

3M4ayne County Air Pollution Control Regulation,
Section 6030
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methods, numerous discussions were held with representatives
of private firms, Public hearings were also conducted, but
Division personnel have commented that participation and

interest were slight.

Theory and practice comparede¢--Upon considering the

Division's approach to developing compliance standards for
sulfur oxides, it seems apparent that the agency in effect used
a crude and approximate form of the benefit-cost model described
in the previous chapter, Since the Division accepted the national
standards as lts own target, the analysis of benefits became
quite narrow: the only benefit for each proposed regulation
was the extent to which it would reduce emissions of sulfur
oxides, Moreover, abatement costs were not explicitly considered,
although they were implicitly "picked up” in the specification
of best available practices, Similarly, no "hard" analysis
was made of the likely costs of administration and enforcement
of alternate approaches to control, Still, the Division's
definite consilderation of different categories of sources and
alternative compliance measures (ie,, fuel sulfur content or
emission rates), as well as its use of a broad range of infor-
mational inputs did embody the "spirit" of the conceptual model
by providing a good basis for analyzing the mény factors
affecting such declsions.

Chapter IX will contailn a discussion of the scope of the
accounting function within government agencies, In particular,
the need for accountants to be involved in the design and

operation of comprehensive information systems for such agencies
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will be demonstrated by reference to a specific proposal

for building such a system for the Wayne County Air
Pollution Control Division. But first, the examination of
the nature of environmental decisionmaking must be completed.
Accordingly, the discussion will now turn to environmental
decisions made by busipess firms. The next chapter will
present a conceptual framework for such decisionmaking; it
will be followed by a case study of the environmental control

actions of an actual firm.



VI. DECISIONMAKING BY FIRMS:

A CONCEPTUAL FRAMEWORK

The preceding three chapters of this dissertation dealt
With the environmental decisions of government agencles and
included descriptions of models useful for economic analyses,

a theoretical approach to decisionmaking (benefit-cost analysis)
and an empirical look at an actual agency. Now the subject
wlll turn to the nature of decisions made by individual firms,
In a very real sense, this analysis falls within the general
structure developed in the past three chapterss: decisions,

both accomplished and anticipated, of government agenciles
comprise a large subset of the constraints facing business
managers. For this reason, both the nature of governmental
declsions and the ways in which they are reached must be
considered explicitly by decisionmakers at the firm level,

This chapter will discuss, in turn, the kinds of
decisions that must be made by firms, the informational needs
and difficulties that surround such decisionmaking, and alternate
organizational arrangements for making environmental decisions.
The next chapter will comprise a-study of how a particular firm,
an electric utility, has actually gone about deciding environ-
mental questions. The specifics of that real-life situation
will be linked to the general considerations that will already

have been discussed in thils and preceding chapters.,

A AN
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An Overview of Environmental

Decisions of Firms

In general, a firm must make decisions concerning (1)
its overall strategy toward compliance with environmental
regulations, (2) the selection of methodé to achieve compliance
in specific situations, and (3) managerial control of
environmental projects. Slnce all of these decisions are
predicated upon the firm's underlying goals, some attention
must now be given to just what the firm seeks to accomplish,
While there has been much debate on this topic, it seems
reasonable to assume that the behavior of the management of most

firms 1is at least consistent with long-run profit maximization

subject to the perpetuation of the "management group." Although
it 1s not, strictly speaking, an articulation of the actual
goals of managers, this statement can serve as a useful reference

point for discussing managerial decisionmaking,

Determining an Overall Strategy toward Compliance

If it seeks to pursue a coherent disruption-abatement
policy, a business firm must first choose the "level of
compliance"” with regulations that 1t will seek to achieve,
However, since government can force complianée to any desired
extent through specific standards, some attention must be paid

here to what are the appropriate, relative responsibilities for
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both government and corporations.

Corporate versus governmental responsibility.--As a

starting point it seems clear that government must formulate
the overall policy. The Research and Policy Committee of the
Committee for Economic Development has stated that
e o o government's basic role through the political
process is to determine the nation's goals, set the
priorities, develop the strategles, and create the
conditions for carrying out the work most effectively to
the satisfaction of the public.1
Here the term "government" seems to refer to the
national level, However, all levels and branches of government
share responsibilities for policy-setting. More specifically,
local and state governments must formulate policies that are
consistent with broader policies established at higher levels,
In order to be made operational, these government policies
must be translated into specific regulations and requirements,
Crucial conditions for effective particlpation by private firms
in the attailnment of soclal goals would seem to be that the

government promulgate standards that are both unambiguous and

1Social Responsibilities of Business Corporations (New
Yorks Committee for Economic Development, 1971), p. 51. Since
the CED is widely regarded as an organization that reflects the
broad middle of the spectrum of social-political views held by
American businessmen, this publication represents an important
statement of the contemporary attitudes wilthin the private,
producing sector. Notwithstanding the prestige of this
organization, many businessmen would express a personal point of
view that would be either more conservative or more liberal. The
"Memoranda of Comment, Reservation or Dissent," included at the
end of the CED booklet provide some insights into this diversity
of views,
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consistent with each other, and that the standards remain

relatively stable over time,

Three levels of corporate responsibllity.--The different

views of corporate soclal responsibility may be usefully

classifled into three broad categoriess strictly limited,

limited, and broad. These categories correspond in a general
way to the "concentric circles of responsibillities,” as

outlined in the CED's Social Responsibilities report, which

comprises the public's "expectations of business" for contributing

to a good society.2 The level of strictly limited responsibility

allows only for compliance with specific regulations and hence
corresponds to the "inner circle" of responsibilities that
"includes the clear-cut basic responsibilities for the efficient
execution of the economlic function--products, jobs, and

economic growth.," The level of limited social responsibility
allows for "good faith"™ in following government policy, but goes
beyond mere compliance with the letter of the law., For instance,
this level of responsibility would have a corporation avoid
stalling in the implementation of pollution control devices,

It would require a fi;m not to exploit the lengthy legislative
and judicial processes.3 This second level 18 related to (but

not coincident with) the "intermediate circle" of responsiblilities

2

3An example of such stalling might be the following:

A firm nows an environmental regulation calling for control
of emitted particulate matter will be implemented soon. The
firm tries to temporarily increase 1ts production and build up
its product inventories prior to the deadline.

Ibido. ppo 15-160
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that "encompasses responsibility to exercise the , . . soclal
function with a sensitive awareness of changing soclial values
and priorities., . " The boundary between this middle level
and that of broad corporate social responsibility 1is not at all
precise, However, the broad level would mean that the firm
takes action to lmprove social conditioms of its own +volition.
Such action is motlvated neither by existing regulations nor by
the expectation of future regulations, future damage claims, or
future benefits which would accrue to the firm. This last level
of corporate socilal responsibilitiles corresponds to the "outer
circle of responsibilities” articulated by the CED report. That
committee's comments on such broad corporate activities are of

particular importance due to the CED's widely perceived role as

a spokesman for American business in generalxu

Society is beginning to turn to corporations for help
with major social problems such as poverty and urban blight.
This 1s not so much because the public considers business
singularly responsible for creating these problems but
because it feels large corporations possess considerable
resources and skills that would make a critical difference
in solving these problems, Indeed, out of a mixture of
public frustration and respect for the perceived efficiency
of business organizations, there 1s a clear tendency to look
to corporations to take up the slack resulting from inadequate
performance of other institutions, notably government but
also education and health care in some measure, At the
same time, the Weight of informed opinion seems to be that
these tertiary areas are not the responsibility of busilness
in the first instance but that of the public sector and/or
other private institutions., Even so, there is growing support
for a .more self-consclous partnership between business,
government, and other institutions in some of these areas,
most of all in urban affairs.

uSee footnote 1, above,
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These broadened expectations of business have been
bullding up for some time, This 1s indicated by the trends
in public opinion over a number of years, and by the resultant
actions of government in responding to the public will through
an increasing variety of measures to protect consumer interests,
to elean up the environment, and to enhance equal oppor-
tunities for employment and career development in industry,
The evidence strongly suggests that these are solid and
durable trends, not momentary frustrations or fads, and that
they are 1likely to increase rather than diminish in the
future,

Public opinion trends, of course, are not the only
criterion for formulating sound business or public policy.
Yet public opinion is a basic consideration, and in demo-
cratic society it usually 1s determlinative over the long
run, as dgmonstrated throughout the history of American
business.

One way in which public opinion influences corporate

behavior 1s described elsewhere in the CED report:

There 1is increasing understanding that the corporation
1s dependent on the goodwill of society, which can sustain
or impalr its existence through public pressures or
government, And it has become clear that the essential
resources and good will of society are not naturally
forthcoming to corporations whenever needed, but must be
worked for and developed  « ¢« ¢« Thils body of understanding
i1s the baslis for the doctrine that it is in the "enlightened
self-interest" of gorporations to promote the public welfare
in a positive way,

To those who would claim that the objective of a
corporation is to serve the best interests of its stockholders
rather than the broader interests of soclety, the CED

committee counters with the following:

e o« o the widely diversified nature of business

51bid., ppe. 15 and 16. Emphasis added.
61bid., p. 27.
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ownership today alters the interest of the stockholder
as classically defined. . « « Stockholders' interests . . .
tend to ride with corporations as a group and with
investment policles which provide benefits to the
corporate sector as a whole-~in the form of improved
environmental conditions, a better labor force, and
stronger public approval of private business., That 1is,
corporations as a group--and singly as well, under
reasonable assumptlons--will earn more on their invested
capital, and stockholders will be better_off i1f these
broader investment policles are adopted.7

The scope of corporate soclal responsibility: an

evaluation,--The comments from the CED report indicate that the

business community tends to accept social responsibility to more

than a strictly limited degree, It 1s not clear, however whether

corporations in general accept a limited or a broad degree of
social responsibility. Furthermore, acceptance of general
soclial responsibility of even a broad degree does not imply that
a specific firm or the corporate community in general accepts
any more than strictly limited responsibility in a particular
area, such as minority hiring, pollution, or work safety.

Notilce, too, that given appropriate government policies

and procedures, the strictly limited and limited levels of
corporate soclal responsibility could be made to converge, In
other words, the range of corporate social responsibility needed
to meet public goals can be further limited if the government
provides a degree of retroactivity in its legislation, vigorously
pursues lawsuits for damages caused by a firm's pollution, and

encourages private lawsuits under specific statutes or under a

7Ibid., p. 30.
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"nuisance"” theory.8 ’
Finally, mention must be made of the dangers inherent

in wide acceptance of very broad corporate social responsibility.

There 1s some danger of public decisions being made in the

private producing sector: broad soclal responsibility,

carried to excess, could lead to a form of "corporate-big-

brotherness" wherein public policy 1s determined by private

firms., Moreover, the viability of oui economic system could

conceivably be threatened 1f the efforts of firms were to

become so diverted into providing for the public good. Clearly,

a balance must be struck between governmental and corporate

responsibility.

Choosing a "level of compliance."--With this discussion

of government versus corporate responsibllity serving as a
background, attention may now return to the decision that must
be made by a particular firm, If 1t chooses to accept "strictly
limited"” responsibility, the firm must further decide whether

to comply merely with existing regulations, strictly interpreted,
or with both existing regulations and anticipated, future ones
as well (although, again, the attempt would be made to comply
only with the expected ®letter of the law"). An alternative
selection would be to comply in a manner consistent with

"l1imited socilal responsibility,” that is, going beyond statutory
requirements as strictly interpreted but stopping short of taking

woluntary, " unilateral action to improve social conditlons

8A description of several sults brought under a nulsance
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without reference to any existing or anticipated legislation.
The latter approach would instead constitute compliance at the
level of "broad social responsibility.”

Numerous considerations, many of which could be highly
individualized to a particular industry or firm, are involved
in the selection of a general strategy for compliance, Perhaps
primary among these factors are the specific goals of the firm's
management, Although it was suggested above that firms tend to
act in a manner consistent with long-run profit maximization,
firms are likely to have some diversity in their actual goals,
Another consideration might be the firm's ability to forecast
future abatement regulations, Certainly, this capability or the
lack of it would heavily influence the choice whether to comply
with anticipated regulations in addition to current ones.9

Also influencing the cholce of a strategy would be the
firm's sensitivity about its public image: the more sensitive
the firm, the higher the level of overall compliance that it will

deem necessary, ceteris paribus, Concern over public image may

theory 1s contained in Steven C. Dilley, Accounting for
Externalities: Conducting a Social Audit and Preparing a Soclal
Responsibility Annual Report t for a Public Utility, unpublished
doctoral dissertation, University of Wisconsin--Madison, 1972,

9Note that a recognized inability to make accurate pre-
dictions may lead either to attempts to comply with future
regulations or to avoidance of any such attempts. For instance,
a firm may choose not to comply with future regulations simply
because it has no idea what they may be like., Conversely, a
firm may attempt "to comply” with future regulations by
expanding abatement beyond the currently-required levels, because
it cannot assess the 1likellihood of current control standards
being maintained in the futurel
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1tself stem from a wide array of causes., One of these surely

is marketing considerations, in terms of the firm's perceived
degree of dependency of 1lts sales volume on consumers' attitudes
toward the firm's abatement efforts (in conjunction with the
percelved relationship between such consumer attitudes and actual
abatement efforts by the firm). Firms in the so-called "regulated
industries” appear to have a heightened awareness of their
public image. Such an attitude may stem either from the
individual firm's feeling of responsibility because it has a
monopoly franchise to provide a necessary service to the

public or from 1ts perception that the regulatory agency holds
such an opinion. Similarly, any large, producing corporation

may have an increased sensitivity to its image because it feels
there 1s some possibility that the governmental agency overseeing
disruption-abatement will single 1t out as a "showcase" example,
All the aforementioned conslderations are closely linked with

the firm's physical location. A firm that is highly visible
because of its location in a densely-populated area or the
unusual nature of its operations (relative to its location)

would be inclined to be more concerned over its corporate

image than if it were in an "out-of-the-way" location or if 1t
were merely one of many, "similar" firms,

Other factors commonly influencing a firm's selection of
its scope of compliance would include the background of 1its
top-level managers, the composition of its board of directors,
and demographic characteristics of 1its stockholder group. In

addition, a corporation's previously-demonstrated policles in
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such other areas of "soclal concern" as onethe-job safety and
minority hiring influence its attitude toward disruption
abatements a firm may seek to compensate for a poorly-received
showing in some other area, it may wish to maintain a consistent
policy in all areas of soclal concern, or it may feel that a
well-received policy in some other area lightens its burden for

disruption-abatement,

Implications for reporting.--Upon considering the wide
range of factors underlying a corporation's selection of a
general plan for compliance with abatement regulations, it
becomes readily apparent that the ultimate motivation for such
a decision eannot be determined with much reliability or meaning
by an outside observer, Indeed, many managers would admit, with
apparent sincerity, that they cannot pin down their own motivation.
Psychological testing could, perhaps, be used to discover
whether a particular manager's decisions were predicated upon
his personal best interests, those of his firm, or an altruistic
attlitude toward corporate, social responsibility. It is quite
debatable whether the results of such tests, assuming results
could be obtained, are the stuff of which meaningful reports
could be constructed for persons needing to make decisions
concerning environmental matters, In this same vein, the
identification of an "anticipated, future regulation" is often
quite elusive, Accordingly, whether a firm is voluntarily
going beyond anticipated regulations often cannot be determined

unambiguously., Such considerations imply a need for a firm to
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disclose the environmental regulatlions affecting it, its own
goals for abatement, and 1ts efforts to attain those goais.

Such disclosure would enable statement users to make comparisons
with other firms in the same industry or locale, of a similar
size, with comparable disruption problems, or with similarly-
expressed commitments to abatement. Users could thus draw their
own conclusions concerming the appropriateness of the firm's

level of compliance,

Selecting Specific Approaches to Compliance

Fundamentally, most decisions concerning the specific
methods to be employed to achleve the accepted level of compliance
can and should be handled within a capital budgeting framework.
Since this methodology has been presentéd in éhe literature in
a highly-refined fashion, and since the net-present-value version
of capital budgeting 1s essentially equivalent to the benefit-cost
model described in Chapter IV, there is little reason to present
a specific formulation here.10 However, some of the special
considerations involved in applying capital budgeting technigues
to environmental decisionmaking should now be outlined. The
informational needs implied by these considerations will be

discussed in a subsequent section.

1OAn excellent treatment of this subject is contained in
Harold Bierman, Jr. and Seymour Smidt, The Caplital Budgeting
Decision (Third Edition; New York: The Macmillan Company, 1971).
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Since the overall decision criterion under this model
is either "profit’'maximization or "cost" minimization, the
firm must organize the factors affecting its decision into
goals and constraints. The firm's chosen level of compliance
is relevant here, for acceptance of "broad soclal responsibility"”
would seemingly imply that the firm views compliance as a "goal"
or, in a broad sense, one component of the "profit" that is to
be maximized, Conversely, rejection of such responsibility would
indicate that the firm views compliance as a "constraint": the
alternative selected must meet minimum standards for compliance.
After articulating goals and constraints, the decisionmaker
must proceed to evaluate individual costs and benefits that pertain
to the goals. Here numerous difficulties may be encountered,
such as those pertaining to the estimation of the capital and
operating costs of varlous abatement devices., Similar problems

abound in the measurement of benefits and in the specification

of certaln benefits (and intangible costs as well), Many of
these complications become particularly apparent when alternate
control methods are investigated, For example, circumstances
might require the comparison of an expensive, add-on abatement
device with a change in fuel type or with a fundamental change
in the production process., Each alternative might well imply a
different operating efficlency and scale. In such a setting,
separating-out the differential effects of various abatement
methods becomes a far-from-trivial undertaking!

The information needed for capital budgeting decisions,

and the problems that may be encountered in obtaining it, will
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be studied later in this chapter.

Managerial Planning and Control

While the need to anticipate changed conditions and to
budget availlable resources adequately is always a prerequisite
to good managerial performance, the fast-breaking and uncertain
nature of disruption abatement necessitates a special emphasis
on comprehensive planning. In particular, since environmental-
quality-control is still in its "premature"” era, a firm must
plan carefully to retain options in its approach to compliance,
Becoming overcommitted to a specific control method could
portend disaster should future circumstances vary from their
expected patterns. With all the potential sources of uncertainty--
to be detailed presently--that surround envirénmental decisions,
many firms no doubt find it cruclal to maintain flexibility.,

In order to proceed efficiently with disruption abate-
ment, firms must remain alert to impending changes. These
include changes in conditions of nature, public tastes, and,
most importantly, specific regulations. Managers must delineate
the types of information and the reporting practices needed to
develop an "early-warning-system” for imminent changes. Similarly,
managers need to review past decisions to see if the underlylgg
analyses were valid and whether the control program is working
as anticlipated. A general system of performance review is
required in order to assure the feedback, of information
concerning operating results, that is so vital to the timely

revision of the firm's analytical decision-models and abatement
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technology.

Information Needs and Problems

The past several pages examined the different kinds of
environmental decisions that firms must make., Now, attention
will be given to the types of information required by the
decisionmakers and to the problems that complicate the task of

information gathering.

Cost recoverability.--The tangible costs of disruption

control, including both capital and operating costs, are essential
considerations under capltal budgeting but they are often hard
to estimate, It must be remembered, however, that it is the
prospect for recovery of such costs through revenues rather than
the size of these costs per se that 1s of basic concern to the
manager, Thus, the question of cost recoverability breaks down
into questions concerning the size of an expenditure and the
identity of the economic unit or units who must bear its burden,

Control costs are difficult to forecast for various
reasons, Pollution abatement, to a considerable extent, depends
on technology that 1s either new or has not been tried on a large
scale, Accordingly, it is difficult to predict, with great
precision, the costs of control equipment and services. Moreover,
problems of forecasting abatement costs are complicated by many
other types of uncertainties that will be discussed below.

The question of who will actually bear the burden of

abatement costs is difficult to answer, Certainly, the effect



134

of public opinion on cost recoverabillty 1is likely to be
significant, due to the impact of public opinion on government
policies and customer loyalty. Yet, the attitudes of consumers,
regarding payment for pollution control, are hard to predict,
ILaws and administrative regulations of various govern-
mental units which do not deal primarily with environmental
quality also bear heavily on the question of cost recoverability.
For instance, the tax treatment afforded different,
and perhaps alternative, abatement costs has a considerable
impact on the true cost of such expenditures to the firm,
Rapld depreciation of abatement equipment for tax purposes
reduces the effective costé of that equipment to the firm and
this enhances the likelihood of cost recoverability., Similarly,
the relative treatment afforded capital versus‘operating
expenditures can greatly blas the selection of an abatement
method., Furthermore, the existence and "styie" of various
regulatory agencies such as state public service commissions,
the Federal Power Commission and the now-defunct Phase IV Price
Commission indirectly condition abatement decisions, A utility
rate-setting agency, for example, may be prone to accept one
type of expenditure over another for inclusion in a firm's rate
baée. Accordingly, the utility may find it necessary to reorder
its preferences mmong alternative abatement methods. Similarly,
general controls over profit margins may contribute to a
manufacturer's willingness to install control devices and may
influence his choice among methods insofar as their expense

patterns over time are different, Such alternative expense
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patterns may also become a decision criterion when the firm
feels it must consider the differential impacts of various

controls on the financlal statements and the users of then,

Avallability of funds.--The other side of the cost-

recoverablility question concerns the potential sources of the
funds to be spent., What sources are actually avalilable depends
on all of the public policies discussed previously, and on
general economic conditions and specific investor attitudes as
well, Furthermore, it does not seem reasonable to believe that
any of these factors are independent of one another or of the

many additional, general sources of uncertainty.

The problem of joint costs.--One common difficulty
inherent in any incremental analysis, and partldulérly pertinent
to environmental decisions, is the occurrence of joint costs,

To cite but one example, an automobile manufacturer has claimed
that the catalytlic converter will lead to an increase in gasoline
economy.11 Thus, counting the entire cost of the converter as

an abatement expenditure would amount to inflating artificially
the incremental cost of improved environmental quality., An éven
more difficult measurement problem arises when a firm bullds a
new plant embodying new technology for several reasons, such as

increased efficiency, worker safety, alr pollution abatement,

11pouglas Williams, "Device to Cut Car Fumes Called
Unsafe in U.S. Study, " Detroit Free Press, October 17, 1973,
p. 6"'A.
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and scenlc quality. In this setting, the optimal approach éo
decisionmaking--assuming the cost of the decision process is
immaterial--would be to compare all feasible "toal configurations
for operating activity." Obviously, such a declisionmaking
strategy would be far from costless, Still, some sort of systems
approach 1s definitely called for, due to the presence of so
many interrelated fao?ozs--costs. benefits, and constraints,
Even though it 1s probably not feasible to compare all "total
configurations,” this general frame of reference can be used to
avoid serious errors that might otherwise result from some

narrower perspective,

Effectiveness of control measures.--A key question in

reaching any decision concerning abatement techniques is whether
a given method will perform as expected, This question may be
decomposed into three inter-related segments, First, the link
between emission levels and the ambient quality of the related
environmental "sink" 1s quite imprecise. Dispersion equations
have been developed to relate a given emission rate to an ambient
concentration of pollution at some later point in time and perhaps
at a different jocation as well, However, these equations are
far from perfect, For the most part, atmospheric dispersion

is the concern of government decisionmakers: nearly all
environmental regulations are cast in terms of either emission

12
rates or input standards, not ambient quality. However, in a

12i‘hlle regulations in terms of amblient quality might
present some advantages from the standpoint of economic
efficlency, they may not be practicable in many instances,
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setting where one particular firm (or group of firms) agrees
that 1t 1s the primary source of a certain type of disruption,
it may be feasible for that firm to press for regulation in
terms of the ambient concentration of the pollutant rather than
its emission rate,

The second cause for concern over effectiveness of control
methods 1s the relative newness of abatement technology, as was
mentioned earlier, In a setting where a specific control method
1s first implemented, its operating efficiency and effectiveness
normally cannot be predicted with the precision possible in the
case of tried-and-true techniques., While much of the abatement
technology 1is quite new, a great portion represents, instead, the
application of well-tested techniques on é newly-expanded scale,
Here, too, prediction 1s difficult since the operating
characteristics of control technologies may vary significantly
with the scale of operations,

A third problem in estimating the effectiveness of control
techniques 1s the possible generation of "side effects,”" Perhaps
the most glaring examples of this difficulty have appeared in the
attempts to control automobile emissions., For example, the
techniques used in the late 1960's to reduce hydrocarbon emissions
actually worsened the problems with nitric oxides., More recently,
the esatalytic converter, heralded by some as the only viable

means for domestic automobiles to meet the stringent 1975

For example, it may be inordinately difficult for a regulating
agency to assess relative shares of gullt among many firms
in the wake of a severe smog eplsode.
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standards, has been discovered to cause emission of sulfates,
a potentlal health hazard.13 These "side effects,"” along with
the newness of abatement technology and the imprecise link
between emission rates and ambient conditions pose serious

uncertainties for the environmental decisionmaker,

Future problems are unknown __e+==At a glven point in

time, the corporate, environmental decisionmaker faces a set

of exlisting disruption forms and their corresponding standards,
actual and potential, In addition, he faces the prospect that
new forms of disruption will be identified in the future or that
the serlousness of currently-specified pollutants will be
discovered to have been inaccurately assessed, Could the
decisionmaker foresee such future considerations, he might well
make decisions that would differ greatly from those he makes
glven existing information alone, Realistically, future
"discoveries' of this sort are not amenable to predictionm.,
Accordingly, they become yet another source of uncertainty in
environmental matters.,

In general, future problems will be articulated for any of
three reasons, First, scientific research may lead to the
conclusion that a given condition constitutes a disruption
problem or that.-a particular pollutant is either more or less

dangerous than previously supposed. Second, changing tastes,

13"E?A Holds to Rules on '75 Autos Desplte Questions on
Catalyst," Wall Street Journal, November 7, 1973, p. 12,
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attitudes toward regulation, and levels of awareness among the
public may bring demands for new types or increased stringency

of disruption controls., Third, new types of activities, the
expansion of certaln types of existing activities, or changes

in physical conditions may lead to new forms of disruption or may
turn an inclidental and unimportant kind of disruption into a
full-fledged problemn,

Such consideration of the levels of control that will be
required in the future leads once again to the question of what
wi1ll be the relative emphasis on the two, basic, macro approaches
to disruption regulation: maintenance or improvement of the
amblent qualities of environmental "sinks" or, alternatively,
achlievement of a speciflied emission rate for each of many
pollutants, A wrong guess concerning the key direction of
governmental policy, combined with the capital-intensive nature
of many control strategies, could prove tremendously costly to

a business firm,

Future conditions.-~Closely linked to the question of

future regulations is the uncertainty surrounding the state of
future social, economic, and physical conditions, Future
circumstances will depend on such factors as
(1) The overall level of economic activity as well as
the characteristics and relative sizes of the
component sectors of the economy,
(2) Population size and dispersion,

(3) Land use patterns

(4) Abatement actions already undertaken, including
those related to the disruption form of concern to
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the particular firm as well as those pertaining
to all other forms.,

(5) Climatic changes

A considerable amount of uncertainty is inherent in
estimating any of the above factors. In total, these
consliderations present still another, serlous complication for

a firm that must make environmental decisions.

Reducing uncertainty.--At first glance, it may seem

that the situation facing a business manager 1s hopelessly
uncertain, However, it must be remembered that the function of
information 1s "to reduce uncertainty about the actual state of
affalrs of concern to the user.“lh Accordingly, each of the
sources of uncertainty examined above implies a need for
information., Even though the decisionmaker will never be able

to eliminate uncértainty, in general his decision will be improved
by the avallability of information that 1s as relevant and complete

as possible,

Who Makes Environmental Decisions?

The just-completed discussion of the nature of and

the information required for environmental decisionmaking by

1L’Committee to Prepare a Statement of Basic Accounting
Theory, A Statement of Basic Accounting Theory (Evanston,
Illinois: American Accounting Association, 1966), p. 8.
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firms leads naturally to a conslderation of Who within the
organization should be responsible for making what environmental
decisions, Due to its broad and long term nature, overall
strategy-setting should clearly be the task of the top-level
managers of a firm, Certainly, if environmental concerns are

at all material to a firm, this authority cannot appropriately
be delegated beyond the vice-presidential level. Indeed, for
many firms environmental questions are so important that the
board of directors or a subcommittee thereof may reasonably
become involved in strategy determination. While these decisions
should be the province of upper-echelon management, staff
asslstance on a substantial scale should not be precluded.

Once the firm's essentilal policy for coping with environ-
mental aspects of its operations has been settled, most of the
decisions related to selection of specific control methods are
of an operating nature and hence can be delegated to divisional
and plant managers., Yet, due to ramifications of disruption
and abatement which go beyond the 1limits of a single division
or plant, some type of company-wide coordination may still be
deslirable, Such coordination could be achieved by formally
charging a "line" vice-president with general responsibility
for the abatement decisionmaking of his subordinate divisions,
Alternatively, an environmental "stéff" department could be
created to handle this coordination; the head of such a department
could hold "functional" authority over plant managers in the
area of environmental decislonmaking. In most cases, 1t might

be supposed, some combination of "line" authority wielded by a
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superior manager and "functlonal" authority vested in a staff
executilve would be empioyed.15

Some general, empirical evidence concerning the role
of the environmental disruption control manager 1is avallable,
A report published by the Conference Board examines a group
of 89 firms that, by the late 1960's, had given special
organizational emphasis to pollution_control.16 In particular,
the study provides some generalizations about the location of
the pollution control executive within the firm and the scope
of his responsibilities, This manager 1s generally placed within
a manufacturing department, an engineering group, or, less
frequently, the research department. Of those firms placing this
functlion within manufacturing, two-thirds locate it in a
production-related area and one-third position it in a plant
or technical services department. When locéted within engineering,
the pollution control function may be set up as a special unit
or else fully merged with other engineering duties.

Another aspect to the structuring bf the disruption
abatement function concerns supervision., Most often, the
pollution control officer reports to a staff manager within some

functional area, typically an engineering manager but sometimes

15These various types of authority are discussed in

Charles T. Horngren, Cost Accounting, (Third Edition; Englewood
Cliffs, N, J.: Prentic-Hall, 1972), pp. 10-11,

16Richard A. Hopkinson, Corporate Organization for
Pollution Control (New York: The Conference Board, 1970).

17 1v14., pp. L-6.
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a manufacturing or technical services manager, The next-most-
commsn.supervisor is a staff vice-president of a specific,
functional area such as manufacturing, engineering, or research.
Some firms have the pollution control officer report to a group
vice-president and several others have him report to the firm's
president.18
The duties of the typical pollution control manager may
be classified as being either technical or administrative,
Technical duties include such things as the coordination of
abatement activities among the units of the firm, measurement
of disruption and abatement-effectiveness, and research into
control techniques and the design thereof. While all of these
responsibilities may be viewed as being "staff" in nature, the
pollution control manager in some firms is given certain "line"
authority as well, Examples of such authority include responsi-
bilities for program implementation, review of abatement plans
(this may be a "staff" function if the manager only sends his
recommendations to a higher-level executive), and equipment
selection, Administrative duties comprise, most commonly,
coordination of pollution-abatement with overall coﬁpany goals
and government relations, but there are many other such

1
responsibilities assigned in some firms, 9

18Ib1d., pp. 13-14,

19Ib1d|. ppo 19"214’0
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Summary

This chapter presented a conceptual description of the
environmental decisions made by business firms, Presumably,
the behavior of a firm can be explained as an attempt to
maximize proflts over the long run wﬁile perpetuating the
existence of the "management group.” In accordance with such
underlying goals, the firm must choose the "level of conpliance"”
with environmental regulations fhat it will seek to attain,
Then, using a capital-budgeting approach, the firm can proceed
to select specific methods for abating disruption, In order to
maintain managerial control over environmental projects and to
keep abreast of impending developments, the firm‘must develop
a formal planning systen, ‘

The manager faces many uncertainties in making environ-
mental decisions, However, the more relevant and complete the
information that he has available, the better hils decisions are
likely to be.

While determination of a firm's "level of compliance"
with regulations seems to be an appropriate function for its
top executives, development of speciflic abatement programs
should be delegated to divisional or plant managers., A research
study commissioned by the Conference Board provides some
generalizations about who makes environmental decisions in

practice,
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In order to provide some emplrical support for the
concepté presented above, the next chapter will investigate
the actual environmental decisionmaking of a large utility
firm, In the concluding chapters, both the conceptual notions
end the empirical findings will ® used to specify the scope of
the accounting function as it pertains to environmental

declislonmaking and reporting by firms.



VII. AN EMPIRICAL STUDY OF
CORPORATE DECISIONMAKING

The preceding chapter outlined the gemeral context
within which environmental decisions must be madg by business
managers., In this chapter, the actual environmental
decisionmaking of a specific firm will be described. The
factual content of this discussion is based primarily on "in-
depth" interviews conducted with both accounting and environmental
managers from the firm which, in order to preserve its anonymity,
will be called "Midwest Utility." It may be noted, however, that
thls firm is a large electric utility that has constructed and

operated both conventional and nuclear plants,

The plan of this chapter.-~In keeping with the gesmeral

format of the preceding chapter, this study will begin by
examining Midwest Utility's overall attitude toward disruption
abatement, Three pertinent topics will be covered: (1) those
characteristics, peculiar to utilities, that bear upon this
firm's environmental decisions; (2) the historical development
of abatement techniques by this firm; and (3) the firm's manage-
ment structure for environmental decislonmaking.

With this general context in mind, a close look will
be taken at the specific method by which Midwest Utility reaches

decisions about environmental projects. First, the basic

146
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assumptions and uncertainties voiced by managers at the firm
will be reviewed. Then, an example of the application of the
decision-model will be described. In the particular situation
in the example, Midwest Utility had to decide upon particular
ways to comply with regulations concerning sulfur oxides (and
other pollutants as well). Conceptually, then, this section
will 1ink to the discussion in Chapter V of the efforts of
government agenclies to develop emissions limits for sulfur
oxides. Next, a critique of the firm's decision-model will be
presented.

The final section of this chapter will consider the
information Midwest Utility needs for environmental decisions
and reports, The firm's accounting system, a major source for
such information, will be described in some detail, Finally,
the ways in which information needs and sources may be matched

will be investigated.

Overall Attitude toward Abatement

Special Characteristics of Electric Utilities

Before attempting to describe the environmental decision-
making of Midwest Utility, it is appropriate to examine those
general characteristics of utilities that bear upon such matters,
One reason for including these prefatory remarks is that certain
of the environmental problems confronting utilities and some of
the actions taken by utilities in response may reflect significantly

the peculiarities of these firms., To the extent that this
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relationship 1s actually present, observatlons concerning the

utility studied can be generalized only with caution.

Primary pollution problems,--In general, electric

utilities are most concerned with air pollution, particularly

the emission of sulfur oxides resulting from the burning of
fossll fuels. In many urban regions, the local electric utility
1s the largest source of the emission of sulfur oxides, due to
the use of relatively high-sulfur, eastern coal. In addition,
particulates may pose serious problems for such firms. Electric
utilities do not, in general, have significant troubles with
water pollution, with the exception of thermal pollution resulting
from the use of water for éooling purposes and its discharge into
a lake or stream. However, while public concern over thermal
pollution 1s often significant, sclentific studies have given
ambiguous results about the resulting damage to the aquatic
ecology.1 Noilse and scenlic pollution, the latter usually related
to above-ground wires, are additional environmental concerns of

electric utilities,

Physical location.--Typically, the electric utility has

its operations located either within or closely adjacent to

population centers. Administrative offices, generating plants,

1Steven C. Dilley, Accounting for Externalities:
Conducting a Social Audit and Preparing a Social Responsibility
Annual Report for a Public Utility (Unpublished doctoral
dissertation, University of Wisconsin-Madison, 1972), p. 109,
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and substations are generally in highly-visible locations, thus
keeping the firm and many of its pollution problems in the
public eye.

Regulation,--The fact that electric utilities have their

rates set by government regulators affects their environmental
declsionmaking in two general ways: cost recoverability and
public image. In general, the analysis of cost recoverability
for utilities includes some considerations that do not apply to
non-regulated firms, Since the utility is allowed to charge

rates which afford it a particular rate of return on an
appropriately-defined asset base, whether a utility can recover
the cost of a particular type of pollution control may indeed
amount to a question concerning the likelihood that the regulatory
agency Will consider that cost allowable in rate-setting, Of
course, thls line of reasoning should not be carried to excess.
Overall, the demand for electric power in the long run is not
inelastic, Henge, even With the concurrence of the regulators,

a utility may nét be able to raise its rates by a sufficient
amount to recover the control cost, due to a reduction in the
amount of electricity it ean sell at increased rates, Nonetheless,
the attitude of the regulatory commission certainly is relevant

to the environmental decisionmaking of a utility.

A second special characteristic of a utility is 1its
monopoly franchise. Utilities are keenly aware that consumers
usually have no feasible, alternative source of electrical
energy (although substitute energy forms may be available).

Be it from a beneficient attitude towards its customers, the fear
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of adverse reactions from the public or the regulators, or,

most likely, some combination of both, utilities generally
express a great deal of public spirit, In short, the managements
of utilities are especially sensitive to their firms' public
images, largei& due to the monopoly franchises held by their

firms,

Who should benefit?--For a regulated utility, the ques-

tion of precisely who should receive the benefit from and who
should pay for an environmental improvement assumes particular
importance, The typical disruption control confers benefits
upon but a portion of the general public. As an example,
consider the undergrounding of utility wires, one type of
improvement that is becoming increasingly common. Obviously,

the benefits from such a change would accrue primarily to
residents of those neighborhoods where underground wires are
installed. Now, there are at least three different ways in which
the costs of undergrounding could be covered, First, the costs,
both capital and operating, could be treated in ordinary fashion,
which would amount to spreading the cost over all customers of
the utility. Certainly, such treatment would violate horizontal
equity.

A second method to recover undergrounding costs would be
to charge eustomers in the affected neighborhoods a differential
rate, At least superficially, such an approach would appear to
be the most equitable and the most efficient, but upon closer

inspection, certain conceptual difficulties appear. Individual
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customers will not be able to select between above-ground and
underground service, while much of the cost of undergrounding
will be joint to the service of an entire group of customers,
Moreover, determination of the differential rate may not be
clear-cut, since a large portion of the costs may be of a
capital natl_zre.2 Such theoretical ambiguities as these cast
serlous doubts upon the effiéiency and equity of the
differential-rate approach,

A third possible method might be to have the local
government pay the capital costs of undergrounding. This action
would be considered a "contribution in aid of construction," and
both the cost of construction and the contribution would be
recorded, As a result, the utility would face higher property
taxes, Again the question of who will pay would arise,

Undergrounding is but one example of an abatement
expenditure that might raise the issues of who should benefit
and pay. However, the above discussion should demonstrate that,
for a utility firm, public regulation further complicates

environmental decisionmaking, which 1s undenlébly a wWide-ranging

and multi-faceted challenge for any firm,

2Here. however, one might suggest that the differential
rate be split into two parts, one relating to operating costs
and the other based on the utility's allowed rate of return
applied to the aapital costs., Problems still remain, because
individuals use varyling amounts of electricity. Yet, this
approach would make it possible to develop an overall charge
for the neighborhood.
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Early Efforts at Control

The study of Midwest Utility will begin by tracing its

development of abatement methods over a long span of time,

Motivation for control.--Many years ago, industrialists

considered the emission of smoke from a factory to be a healthy
sign of a prospering firm and econony. However, even quite early
in their histories, electric utilities realized that particulate
emissions contained in such smoke represented, in fact, wasted
energy., In the early 1920's, Midwest Utility began to investigatc
such improved combustion techniques as better stoker methods
and the use of pulverized coal. Along with the problem of
inefficlient fuel usage, electric companies faced the difficulty
of having to continually change their rate of production in step
with varying customer demand, This latter protlem, one that
continues to plague utilitles, led to the development and
implementation of automatic control devices, Midwest Utility
first began to use such devices during the 1940°'s,

Prior to the current era of pollution regulation pursuant
to the passage of the Clean Air Act of 1963 and its subsequent
amendments, this firm had eliminated the emlssion of smoke

during periods of normal operation in those of its plants that

incorporated the latest technology. However, due to the very
long life of electricity-generating plant assets, a lengthy

period typically passes from the time of development and initial



153

installation of a new method until that method becomes the
one utilized for most production. Thus, while the firm had the
technological capability to eliminate smoke emissions from
normal generations, such abatement was not in operation at all

of its plants,

Pulverized fuel.--As mentioned above, the use of

pulverized coal was one technique electric utilities turned to
in order to increase thelr generating efficliency., Unfortunately,
this fuel causes pollution woes: all of the raw fuel 1s crushed,
including some non-combustible matter, The residual material
from the combustion process, known as fly ash, gets carried along
with the stack gases. These serious particulate problems were
attacked by using electrostatic precipitators, devices that
electrically charge and trap particles which are suspended in
the stack gases., First used by Midwest Utility in the mid-1G2C's,
the early electrostatic precipitators operated with an efficiency
of about seventy to seventy-five percent., The efficiency of
these devices did not exceed seventy-five to elighty-five percent
through the 1940's, due to the inability to control operating
voltages more accurately. As the technology of electronics
became increasingly sophisticated, first vacuum tubes and then
semi-conductors vere used to control voltages., Increased
efficiency of precipitators resulted,

By the mid 1940's, the typical, new, electricity-
generating plant utilized large boilers, fired by pulverized

fuel, in conjunction with large precipitators, Late in that
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decade, mechanical dust collectors, which remove particles

suspended in fluid, began to be used jointly with the
precipitators, This entire process has been developed to the
point where 1t 1s today more than 99% effective in eliminating

particulates from the stack gases.

Administrative Arrangements for Environmental Decislonmaking

Midwest Utility created a specific post for an
environmental manager in 1968, Prior to that time, an assistant
engineering manager had been assigned the duty of overseeing the
firm's environmental efforts., However, since that individual
had been spending virtually all of his time dealing with
environmental affairs and due to the increasing importance and
complexity of such activities, the need for a full-time
environmental coordinator became readily apparent, The
environmental manager reports to the manager of planning and
research who, in turn, reports to the firm's vice-president
for operations., This last-mentioned individual reports directly
to the president (and chief executive) of Midwest Utiiity. The
person now serving as environmental manager is a chemical engineer
by training and has functioned in staff managerial positions for
almost ten years, He directly supervises three people: a
graduate engineer, who is also a lawyer; a mechanical engineer,
who previously served on the management staff of one of the
firm's largest power plants; and a clerical and secretarial

assistant., In addition, the environmental manager has availlable
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to him and has utilized general staff personnel located
throughout the firm,

As for the specific duties of the environmental manager,
Midwest Utility's own internal documents state that

"The appointment of an environmental manager rccognizes

the need to centrally coordinate all Company environmental
efforts and costs. This manager will be responcsible for
coordinating the work of all departments in the Company

which are developing and implementing plans for complying

wlth and guiding environmental regulations of all kinds,
including air, water, noise, and land use., This responsibility
wlll also involve anticipating future environmental
requirements and promoting approprriate voluntary actions

to minimize the impact on the environment resulting from

the Company operations,”

The environmental manager sees his department's essential
responsibility of coordinating the firm's environmental efforts
as comprising five steps: (1) to identify existing or potential
problems; (2) to advise senior management with regard to policie:
that would address the problems and to obtain senior management '=s
decislons; (3) to develop plans, or to see that such plans are
formulated by other departments, for the implementation of
management 's policies; (4) to assist in the evaluation of
alternative approaches towards solutions; and (5) to develop
management reporting and control systems that provide the

feedback needed to ascertain whether the plans and policies

are being carried out effectively.

Other managers with environmental responsibilitiec,--uWhil~

the overall coordination of lildwest Utility's environnental

planning and implementation 1s vested in the environmental
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manager, several other persons within the company have
responsibilities in this area., The environmental engineering
department handles scientific and technical studies related to
environmental disruption and abatement methods. i/lso, th=
manazer of each plant 1s charged with the responsibility to
see that hls plant operates in an environmentally-acceptable
fashion., 1Indeed, the firm expressly considers thz meeting of
environmental regulations and, further, its own goals in this
area as a major objective for plant managers,

Another individual having specific environmental
responsibllities is the project manager for air and water quality
control., To understand the nature of this position, ons must
realize that, for eacﬁ major project--generally a construction
projection of some type-~Mlidwest Utllity appoints a project
manager, This person may be located in various places within
the organization structure, but, wherever located, he serves
as the focus for control over the project. The project manarer
of concern here reports to the manager of general engineering and
construction who, in turn, reports to the vice president for

operations,

A Systematic Model for Decisionmaking

The general setting for the environmental decisionmaking
of Midwest Utility has been outlined in the preceding pagcs of
this chapter. Faced with specific abatement requiremcnts and

a clearly-defined internal structure for coordination of itcs
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environmental policles, the firm has developed a sysctematice
procedure for selectling among alternative approaches to control,
The Justification for the use of such a model rests upon the
firm's expressed acceptance of two basic premises, IFirst, there
1s a definite need for disruption control., OSecond, environmental
concerns loom so large that any inefficiencies in attainin~ the
“proper" level of abatement are 1likely to be extremely cienificant

in terms of the firm's 'public image" and profitability.

Uncertalnties.,--Given these two assumptions, the require-

ments for a systematic decisionmaking methodology
i1s made manifest by the large uncertainties that arz involved,
As has been pointedout several times before, these difficulties
are, for the most part, common to all firms with environmental
problems, Yet, the four considerations to be described below
vwere explicitly mentloned by the manager for planning and

3

research” of this particular firm: these types of uncertainties
apparently are considered to be the most relevant by the firm's
management. The first such difficulty is the ambiguities
contained in the environmental laws themselves, The key question
is how will the allowable levels of disruption be defined over
time? Perhaps foremost among all queries into what will be

allowed is whether regulations will be cast specifically in terms

of emissions limits or, instead, in terms of ambient quality of

Jrhe present manager of planning and research was recently
promoted from the position of manager of cnvironmental affairs,
As stated above, he supervises the current manager of
environmental affairs.,



the environmental sinks.u A related quecstion is to what

extent intermittent controls will be allowed., The point 1is,

of course, that continuous emissions 1limits are often much more
costly to achleve than are intermittent limits required to
protect ambient sink quality. For instance, during a period of
thermal inversion a utility might turn on efficiency-lovering
control devices, switch to a less-efficlient or more-costly
low-sulfur fuel, or even shut down a particular plant., Dluring
normal periods, higher levels of emissions might be tolerable,
A wWrong guess concerning what will bte allowed in the future
could be particularly costly for a utility because of the
capital-intense nature of its operations. This characteristic
forces.the lengthening of the planning horizon for environmental
decisions.

The nature and reliability of the fuel supply to be
used at a particular plant is another cauce for concern, made
even more cruclal due to the current energy situation, A key
consideration is whether the fuel supply will be available for
the lifetime of the plant,

A third source of uncertainty explicltly considered by
this utility concerns regulation of its rates: will a given
expenditure be allowed? Thils topic was discussed earlier in this

5

chapter as a basic concern of all regulated utilities,

uThls issue has been discussed previously. ISee, in
particular, pages 136 and 137.

5See pages 149 and 150.
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The last type of uncertainty to be discussed here, but
the one which appears to have provided the initial impetus for
using a systematic model, relates to the very fluid nature
of the entire environmental quality situation, Midwest Utility
finds itself in a position where it must react,quickly but

carefully to circumstances which are continually changing,

The source of the decision-model.,--The specific methodolosy

used by Midwest Utility is derived from a general approach
presented to the firm's managers at exccutive development
seminars., This company has a formal, two-level program for
management training. All new managsement personnel are required
to particlipate in a basic supervision course, which dcals
primarily wilth human relations and the meaning of enmployee
supervision within a management context. CSome time in tihis
course 1s also spent on the general topic of problem-solving,
The second level of professional development comprises the
nid-management training course, devoted larszely to providinrs

a systematic approach to decisionmaking and problen-zolvin/,
Much of this instruction is under the aegfis of lempner-Treroe
Assoclates, a management-training firm., Tndeed, the essentials
of the decisionmaking methodology employed by lMidwest Utility
are presented in a book written by Messrs. Kempner and Tregoe.6

Another point is relevant here, Wilthin recent years,

6Charles H. Kepner and Benjamin E. Trogoe, The Rational
Manager (New York: McCraw-Hill, 1965).
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Midwest Utility has been trying to include lower-level managers
in the decisionmaking process. This i1s the reason why sone
material on decisionmaking is included in the basic supervision
course mentioned above, The theory behind this approach is
that if operating managers who will eventually implement the
decision have some role in selecting the alternative to bte
followed, they will better understand the various factors
underlying the selection., As a result, these manager-imnplemen-
ters will tend to support the decision to a greater degree then
if they had been excluded from the decisionmaking process. The
hope is that all this will lead to smoother implementation of

the company's plans.

An example of decisionmaking,--lildwest Utility's method

for making environmental decisions will be described by cxanininr
one particular situation in detail., Recently, the firm was
faced wlth the need to reassess its approach to achieving
compliance with air-quallty regulations at one of its largest
electricity-generating plants. The original plan, approved by
the State air pollution regulatory agency, hed called for
converting most of the units at the plant to low-culfur

residual oil., liowever, changing conditlons within the pectrolcum
industry meant that supplies of residual oil, sufficient to meect
the needs of major generating units, could not bc concidered to
be assured over the long term., In addition, managers at MNidwest
Utility had inferred from the Federal poiicies concerning oil
imports that dependency on foreign supplies of thils fuel was not

in accord with national interests. These new circumcstances had
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convinced Midwest Utility that large segments of its generating
facilities could not rely on oil for fuel: other ways of
meeting air quality standards must once again be examined.

A second problem had become apparent at about the same
time, Because of difficulties in the scheduling of construction
of new power plants and in the face of increased customer demand
for electricity, the company's management had decided to add
additional, coal-fired generating units to its system.
Furthermore, the site that had been selected for these new
facllities was the same one for which new environmental control
methods were required. It should be noted that the decision to

build the new units was a fait accompll from the viewpoint of

the environmental manager.

After a revised approach to obtaining air-quality complinnce
at the plant in question had becn formuvlated, the environmental
manager of Midwest Utility wrote a formal position paper deseribinz
the decision. His stated purposes in prenaring this document vier:

"l, To provide a means of recording and communicating

the considerations and their evaluations that
went into the decisions. . .

"2, To provide a baslis for documentation of the

inevitable changes that will occur as ncw information

is obtaine% or obstacles are approached and
overcome, "

Description of the model,--The following analysis of the

use of Midwest Utility's systematic model for reaching decisiorns

7Quoted from the introduction to the company's internal
position paper.
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concerning air quality control within the context outlined

above 1s drawn from three sources: (1) the formal position

paper written by the firm's environmental manager, §2) interviews
with that manager and his supervisor, the manager for planning
and research, and (3) the previously-mentioned book by Flepner
and Tregoe, outlining the essentials of their methods,

Step one in the application of the model required that
the general objectives and their related measures of attainment
be formulated, In this instance, the primary goal was to meet
existing environmental regulations while allowing for the expansion
of generating plant capacity and to gain acceptance by
government officlals and the general public. A set of specific
compliance measures (in essence, legal requirements) was
delineated:

1. A maximum sulfur content for a fuel with a certain

heating capacity

2, A maximum concentration, by weight, of particulate

matter in the stack gases as well as no gisible
particulate plume from normal operations

3. A maximum concentration, in parts per million, of

nitrogen oxides in the stack gases

After the performance measures were set forth, a_number
of constraints that must be met by any plan to be implemented

9

were specified,

8The requirement of no particulate plume is actually
less restrictive than that relating to the specific concentration
of particulates,

9Kepner and Tregoe call these constraints "musts" or
requirements "that cannot be compromised.," Ibid., p. L8,
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The program must be acceptable to regulatory rimencioc
local officials, and local residents,

Reliability and operability must not be compromised
in comparison with existing power plant equipment,

The plan's cost must remain within the overall cost
forecast for the firm,

There must be an assured supply of the specific fuel
included as part of the plan or, alternatively,
there must exlist a substitute fuel having an assured
future supply and lending itself to ready use with
the planned equipment,

The third step in the use of the model comprised the

ldentification, ranking, and weighting (in terms of importance)

of the relevant costs and benefits,

1.

2,
3.

L.

5e
6.
7.
8.
9.

10

More than minimally-acceptable assurance of public
acceptance

Assurance of technological success

Flexibility: the capability to utilize, at some
future time, new or developing technology

More than minimally-acceptable assurance of the
fuel supply: utilization of "guaranteed™ fuel
resources

Operating costs

Capital costs

Reduction in generating capaclty

Preservation of scarce enerpgy reserves

Sundry problems

1OKepner and Tregoe call these factors "wants." 1bid.
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This weighting of costs and benefits was the result of
"give and take" at meeting attended by the environmental manager,
the project manager for air and water quality control, and an
operating manager from the power plant in question. These
individuals represented varying viewpoints: the operating manager
presumably was bilased in favor of getting a maximum amount of
generating capability, the project manager apparently stressed
the technical efficiency of abatement devices, and the
environmental manager readlly conceded that the ordering of theceo
items was "judgmental" and was based upon the "experience" of
cacn individual as well as his "knowledge of the situation,"”

The "wants" were assligned numbers from one through ten, with the
most important consideration being given the largest welght., Ilot
all of the integers between one and ten were used and some

"wants" may have been assigned equal weights, indicating a tie

in thelr degrees of importance, It 1is interesting to note that

the low weilght placed on sundry problems reflected the situation
that for each alternative investigated, all of the "other problems”
could be circumvented,

The final phase in the employment of the model consisted
of a two-step comparison of the alternative plans.11 Step onn
was a determination of whether each proposal came sufficiently
close to meeting the previously-enumerated constraints., ‘''hose

alternatives that failed this test were rejected. In step two,

11Analysls of "mustd' and "wants" is described in Ibid,,
Chapter 10 (pp. 173-205).
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the remalning proposals were rated, again on a onz2-to-ten scale,
with respect to their relative, anticipated performance on each
of the "wants.” These ratings picked up various underlying
factors: objective, subjective, and probabilistic, As an
exanple of the development of such ratings, the fashion in whizh
the cost factor, "reduction in generating capacity,” was handled
will be described in the following parasraph. The specific
numbers used, but not the escential approach, arc merely
11lustrative,

Four proposals met the constraints, Of thece, one hatl
an expected loss in generating capacity, attributable to nollutio-
abatement, of ten percent., The expected generating loss was baso:
upon (1) the technical characteristics of the control equipnment
to be used--a largely objective and somewhat deterministic
consideration--and (2) the anticipated way in which that equipmen®
would be used at this specific plant along with the plant's
expected level of operations--consliderations that are somewhat
subjective and stochastic. Thils plan was assigned a rating of
one for this particular cost., Another alternafive entalled an
enticipated generating loss of but two percent and was assigned
a rating of ten, The two remaining proposals had anticipated
generating losses of eight and four percent and were assigned
ratings of three and seven respectively. An overall score for
each alternative was then obtained by multiplying its rating on
each "want" by the welght of that "want" and then findin~ the
sum of these individual products,

In reviewing the scores of the various alternatives in
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order to make a selection, overall differences not exceeding
fifteen percent are considered to be insignificant. The
environmental manager explained that this is a rule-of-thumbd
advocated by Kepner and Tregoe and based upon their experience
with the actual inplementation of thelr methods by managers in
many firms. While this fifteen-percent cut-off is not nentioned
in those authors' book, it may be an idea that they consider
somewhat proprietary and thus have held it back for use solely
in thelr executive-training programs. At any rate, the percentar
difference in the scores of alternative proposals does rou;thly
relate to a level of confidence involved in stating that one
project i1s truly better than another,

The final step of the decision analysis concists of a
check for the possible "adverse consequences” that might r~ocult
from the implementation of the celected alternative, 1In the
specific situation described here, such considerations wera
formally included as the ninth cost/benefit item, "a minimun

of sundry problens,"

A critigue of the model.,--Perhaps the most strikine

aspect of Midwest Utlility's approach to making cnvironmental
decisions 1s the formalization, verbalization, and recording

of the investigation of alternatives, UWith the cavcat that a
decisionmaker must never become so carried away by a quantitative
methodology that he blindly accepts a numericsal recult without
checkins to cee whether it is reasonable and consclctent wlth hic

overall understanding of the situation, the use of such an
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approach represents a vast improvement over sheer managerial
guesswork, Even in its simplest form, the approach followed by
Midwest Utility forces managers to seek the factors influencing
thelr decisions and record them on paper--a process that, in
itself, can help the managers to clarify their thinking. 1Indeed,
to the extent that the basic 1ldeas presented by Kepner and Tregoe
(and used by Midwest Utility) represent essentlally a formal and
logical approach to decisionmaking, they cannot really be
criticized., However, the ways in which these central concepts
are applied deserve a deeper examination., In particular, it
seems appropriate to discuss first the procedure recommended

by Kepner and Tregoe and then to investigate the probity with
wWwhich Midwest Utility has utilized the approach.

With respect to the steps proposed by Kepner and Tregoe,
some ambiguity surrounds the cholce of numbers to be used as
welghts for the "wants" and as ratings, on each "want," for the
alternative proposals. While the following discussion will
refer expllicitly to numbers used as ratings for alternatives, the
same arguments apply to weights for the "wants." Two ways of
obtaining ratings are suggested by the authors. First, for a
given "want," the worst-performing alternative may be assigned
a rating of one, Each of the remaining alternatives would then
be assigned a rating indicating how many times better its
anticipated performance would be than that of the worst alternative,
The second approach requires merely that the alternatives be
ranked in order of their performance and then be assigned

numbers from an arbitrary scale, say one-to-ten. Obviously,
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the second method does not consider the degree to which each

alternative performs better or worse than each other one.
Accordingly, this approach may be considered, from a theoretical
standpoint, less desirable than the former, However, even the
first method may pose certaln conceptual problems, which center
about the interrelationships between the weights assigned to
the different "wants" and the ratings, of the alternatives, on
those "wants." For example, a firm may be very concerned with
the costs of operating abatement devices, However, if all of
the alternatives under consideration happen to entall very small
operating costs, this "want" becomes largely irrelevant to the
decision at hand. Because of such interrelationships, all weights
and ratings must be reviewed together in order to make sure that
the numbers assigned really do make sense., In essence, a common
denominator of some sort must be used in making the calculations.
Even if the logical problems addressed above are resolved
properly, certain difficulties may be encountered during the
actual implementation of the Kepner-Tregoe methodology. The
chief question is whether all relevant factors have been
articulated and considered. By disseminating information for
any "adverse consequences,” an affirmative response becomes
plausible, But further questions remain concerning how correctly
the various factors have actually been evaluated, Has the
relative importance or weight of "want" been assessed reasonably?
Has the performance or rating of each alternative on each
"want" 1tem been evaluated properly? This latter question may

be broken down into questions concerning facts and probabilities.






169

For instance, the decisionmakers at lMidwest Utility neecded
accurate engineering specifications for the different types of
abatement equipment as well as reasonable estimates of the
probable operating costs and generation reduction that would
result from each alternative they had under consideration. In
this connection, it is interesting to note that Fepner and Tregoe
(and the environmental manager at Midwest Utility) do not
specifically separate the facts and probability-judgments

underlying each rating.

An alternative formulation: benefit-cost modeling.--Upon

reflection, it becomes apparent that the decision model used by
Midwest Utility 1s closely related to the methodologies inherent
in programming models and benefit-cost analysis. Indeed, it
should be clear that the alternative-selection phase of the

model described above could easily be cast in a benefit-cost
mold, similar to that developed earlier in Chaptef IV. Instead
of assigning weights to "wants" and then rating the performance
on each "want" of each alternative, the beneflits and costs of
each alternative could be analyzed within a conventional 5enef1t-
cost framework, Whereas the assignment of numbers under the
former method is fraught with the conceptual and procedural
difficulties described above, the evaluation of costs and
benefits seems, at least superficially, to be a more straight-
forward approach., Furthermore, beneflt-cost analysils can

readlly accomodate benefits and costs that would appear in different

time periods, a capablility that 1is not part of the basic method
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described by Kepner and Tregoe, although it may be included
in some of their actual training courses,

On the other hand, perhaps the thorniest problem in
benefit-cost analysis is the measurement and evaluation of
individual costs and benefits, Kepner and Tregoe, with their
welghts and ratings, provide an alternative formulation which
seemingly clrcumvents or at least lessens this difficulty.

Yet a nagging suspliclion remains that, if benefits and costs
cannot be evaluated directly with much precision, the scores

of alternatives generated under a Kepner-Tregoe method may be
highly inaccurate and misleading. Under either approach, it is
safe to say, a sensitivity analysis should be performed to see
by how much the weights and ratings (under Kepner-Tregoe) or
the estimated amounts of benefits and costs could be varied
without changing the indicated decision,

While the two paragraphs above tend to demonstrate a

theoretical superiority of the benefit-cost formulation over

the Kepner-Tregoe approach used by Midwest Utllity, the real
test of such methods lies in the results that they produce,

lie widespread success of the Kepner-Tregoe training sesslions
would tend to indicate that their method can be readily
understood and applied by managers. Certainly their techniques,
with many special worksheets and charts to guide managers in
implementing the ideas, are highly reflned. Used with care and
with an understanding of 1its limitations, this methodology

can be a very effective aid to managerlal decisionmaking.
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A note on controlling sulfur oxides.--In Chapter V, the

effort to abate the emission of sulfur oxides was traced from

the 1n1tia1'action taken by Congress, through the promulgations
of ambient standards by the Environmental Protection Agency, to
the setting of specific fuel-input and sulfur-output limits by

a regional control agency. The above section of this chapter
211lustrated the decision-model which Midwest Utility has vsed

to achieve compliance with specific regulations for sulfur
oxides (as well as other pollutants). The general circumstances
unaer which the firm must control sulfur oxides will now be
briefly explained. Midwest Utility operates fossil=-fueled
plants within urban-industrial locales as well as in rural areas.
The firm has developed three basic strategles for the control

of sulfur oxides: (1) converting plants from coal to low-sulfur,
residual o0il; (2) using low-sulfur, western coal in place of
high-gulfur, eastern coal; and (3) building tall stacks to
improve dispersion, In addition, the firm is constructing an
Aexperimental limestone scrubbing system designed to remove

sulfur oxides from the stack gases,

Controlling the Implementation

of the Decision

Once an environmental decision has been made at Midwest
Utility, the firm's environmental manager takes steps to make

certain that he will periodically receive informatlon concerning
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whether the plan is being carried out and whether changes are
necessary. For certain environmental projects, the framework
for such feedback control is furnished by specific agreements
entered into with pollution regulators, Often, the overall
schedule called for in such agreements contains benchmarks of
progress, Which may even require the completion of specific
reports at interim dates. For a project that does not involve
such an agreement, the environmental manager sets up a schedule
and asks the manager implementing the project to report back

at specified intervals. These communications are handled largely
by memoranda, At the present time, this feedback procedure is
not automated, However, due to the complexity of many
environmental projects and regulations, the firm's environmental
manager feels computerization is a pressing need. Indeed, he
would like to have some sort of control system that would prepare
reports displaying deviation from scheduled costs or times.

While no specific steps have yet been initiated to develop

such an automated system, there does appear to be some potential
to merge such reports with the already-computerized work-order

system, This idea will be discussed more fully in Chapter IX.12

Environmental Information: Needs and Sources

With the firm's approach to environmental decisionmaking
having been outlined, thls discussion will now turn to the

kinds of environmental information needed by Midwest Utility

12See page 222.
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and the ways in which they may be obtalned.

Specific Reporting Requirements

Midwest Utility must furnish information relating to
pollution and its abatement to various governmental agencies,
Since it 1s the form of environmental disruption of most
concern to this firm, this section will examine requirements
pertaining to alr pollution as well as those relating to
environmental quality in general. HReporting requirements with
respect to other specific forms of disruption will not be
discussed.,

Two reports filed annually with the Federal Fower
Commission should be mentioned here, One of these, the Annual
Report, includes the basic financial statements together with
numerous, detailed, supporting schedules.13 The bulk of the
material must, under the FPC'S regulations, be attested to by
Midwest Utility's certified public accountant, The format of
the auditor's report required for this purpose is essentially
similar to the standard short-form report except that the auditor
must given his opinion as to whether the statements and schedules

“conform in all material respects with the accounting requirements

13Annué1 Report, Electric Utilitles and Licensees
(Classes A & B), Washington, D.C.: Federal Power Commission,
revised December 1973, (FPC form 1),
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of the Federal Power Commission. . ."14 While the schedules

in the Annual Report contain only incidental references to

environmental quality, the second report deals explicitly with
such data.15 Detalled information is required concerning fuel
consumption at each of Midwest Utllity's plants: fuel type;
amounts consumed; heat content; percentage of sulfur, ash,
moisture, and quantities procured from each supplier. For each
boiler at each plant, fuel usage, abatement device performance,
and other operating characteristics must be reported in
considerable detail., Although some financial data 1s required
in this report, most of the items represent either verbal
descriptions or physical units., The CPA does not attest to this
report., Similar information, although not quite so wide-ranging
nor so detailed, must be reported annually to Midwest Utility's
State air pollution regulatory agency and its State public service
commission,

In addition to the reports described above, Midwest Utility
must supply certain information to the Securities and Exchange
Commission, under the provisions of Securities Act Release Number
33-5386. Any potentially-material impact that compliance with
environmental standards may have on the firm's capital outlays,

income, or competitive standing must be reported., Furthermore,

M 1b14., pp. 1-11.

1551‘:eam-Electr1c: Plant Air and Water Quality Control Data.
Washington, D.C.: Federal Power Commission, revised July 1973,
(EPC form 67).
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disclosure 1is also required of any material costs that may be
attributed exclusively to compliance. 1In connection with such
transactions as the construction of a new plant, management
should provide an estimate of the portion of construction costs
that are environmental in nature, if a reasonable basis for
estimation exists,

Consldering the reports required by all three of the
governmental agenclies mentioned above, one can see that Midwest
Utility must, by laﬁ, furnish environmental information that
ranges from the very particular to the quite general and from

the strictly financial to the physical and the descriptive,

Information for Decisionmaking

The specific examples, presented earlier, that detailed
an application of Midwest Utillity's decision-model provide some
crucial insights into the needs of managers for environmental
information., Perhaps the clearest way to examine such
informational requirements would be to restate several of the
consliderations from the earlier example and, for each of these,
describe the kinds of information needed for its analysis. To
begin with, the constraint of having a program that 1s acceptable
to regulatory agencies, local officlals, and local residents
(constraint 1,) translates into a need to meet specific emissions
standards. lHere the decisionmaker needs to know the currently-
effective standards as well as the standards that are likely to

apply over the long run. The second constraint, no compromlse in
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reliablility and operability, implies a need for detailed data
pertaining to the operation of existing plants., The constraint
of not exceeding the firm's financial forecast obviously makes
mandatory the avallability of budgetary data. Finally, the
constraint dealing with the assurance of a fuel supply, contains
an implicit requirement for detalled reports on different fuel
types as well as individual suppliers.,

The nine "wants" imply needs for all of the kinds of
information just mentioned as well as detailed technical specifi-
catlions and financial estimates pertaining to the proposed
control equipment. Furthermore, to the extent that the costs
and characteristics of abatement devices already in operation
can serve as guldes to possible future results, reports on their
actual past and current performance would be highly desirable,

In addition to the relatively specific kinds of environmen-
tal declisions typified by the above-mentioned example, information
is required for more general policy-setting consilderations by
upper-level managers. Such persons must investigate current
and prospective environmental standards in order to determine
the potential impacts of such regulations on the overall activities
of the firm, Underlylng problems must be 1dent1f1ed and reckoncd
with, In particular, the ways in which pollution control will
affect the firm's profitability must be clearly understood. Such
speclal provisions as the use of county-issued development
bonds to lower the effective interest rate to the firm,
exenption from certain property taxes, and accelerated ceprcclation

may significantly influence the selection of general abatement

O oot naa -41
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strategiles as well as specific compliance measures, 3Such
considerations require information about the firm's anticipated
earnings and financlial position as well as an understanding

of tax provisions and acceptable accounting practices,

The Firm's Accounting System

The previous sections examined Midwest Utility's needs
for information for environmental decisionmaking and reporting.
At thls point, attention will be directed toward one of the
major sources-;if not the primary source--of such data, the

firm's accounting system,

Organization of the accounting function.--The financial

division of Midwest Utility is headed by an executive vice-
president who reports directly to the firm's president (and
chief executive officer). Within the financial division, there
are four sections, Two of these have duties generally
consistent with treasurership: finance and treasurer. The
treasurer's section, in turn, is broken down into the
departments of cash management, insurance, and'payroll.

The two other sections in the financial division have
primarily accounting duties. The controller's section includes
the departments of budgetary control, revenue requirements,
and financial analysis. Lastly, the accounting section, of
most importance to this discussion, comprises the departments

of accounts payable, customer accounts, tax, general accounting,

and plant accounting.
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Extent of computerization.~-Midwest Utility's accounting

system makes substantial use of computers, The impressive
physical size of the firm's computer system is perhaps best
conveyed by a listing of its hardware configuration: two
IBM/370 model 158 central processors With a total memory capacity
of 5,000K bytes, 62 magnetic disks, 21 magnetic tape drives,
9 high-speed printers, 5 card readers, and 5 card punches,
Routine data processing is completely computerized and includes
such procedures as customer billing, pé&roll. inventory, accounts
payable, general ledger, among others. Many additional functions,
which can be considered to be more analytical or decision-oriented
than routine data processing, are also implemented on the
computer system, Such functions include personnel records,
materlials and supplies ordering, emergency repalr crew
dispatching, work analyses, budgeting analyses, load flow analyses,
and several others, Financial statements are automatically
prepared by the system and include comparative information
uséful for financlal analysis.- For instance, the income
statement shows the latest month in comparison with the prevlous
month and the corresponding month of the previous year, However,
detalled explanations of the causes underlying changes between
periods cannot be obtained directly from the computerized system.,
As with all utilities, accounting for plant assets 1is
a major function at Midwest Utility. Indeed, historical,

detalled plant records were one of the earliest accounting
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applications to be automated, via electro-mechanical, punched-
card equipment, Silnce that same sort of hardware continues to
be used at the present, plant records that are processed thereon
are, strictly speaking, not computerized. Moreover, one key

portion of the plant records are not even automated; the gener-

e |

ation plant, which comprises land, buildings, and equipment used

at the primary sources of power production. Since it is this

TE T o e
-

very facet of the firm's operatlions which is of greatest relevance
to envifonmental disruption and abatement, the use of a manual
instead of a computerized records system probably has a
significant impact on the availability of information needed for
environmental decisionmaking. While the accounting managers

feel that computerization is virtually a neceszity in order to

be able to 1lsolate many environmental costs included in the plant
asset accounts, this conversion is not reéeiving much priority
within the firm. One key impediment i1s the inability to cost-
jJustify the conversion project in a concrete manner, Since the
accounting staff has not yet been able to define unambiguously
what constitutes an environmental cost and since environmental
reporting requirements have not yet been fully specified by
government regulatory agenclies and the pubiic accounting
profession, the comparative costs of generating environmental
information by manual and by computerized means cannot be set
forth. In particular, the accounting staff 1s unable to demon-
strate that computerization would clearly lead to cost reductlons,
On the other hand, a computerized system is likely to improve

the general quality of informatlion available for environmental
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decisionmaking. The capabilities to generate more-timely
information and to furnish alternative arrangements of underlying
data in order to disclose meaningful relationships among themn
appear to be important advantages of a computerized system,
albeilt ones that do not readlly lend themselves to objective
measurement, It should be noted that thls problem of specifying
and quantlfying large-intangible benefits has been observed in
the development of computerized information systems in many

firms.

Uniform system of accounts.--Under the rules of its

state's public service commisslion, Midwest Utility uses a uniform
chart of accounts developed by the National Association of
Regulatory Utility Commissloners (NARUC).17 This standarized
system is nearly identical to the one adopted by the Federal
Power Commission (FPC).18 Moreover, for certain specific
instances where the treatment under the FPC system diverges

from that under the NARUC system, the State public service
commission has specifically adopted the FPC method. As a result

Midwest Utility's chart of accounts follows quite closely the

16John Dearden, "Systems Organization and Responsibility,
in Managing Computer-Based Information Systems, ed. by John
Dearden, F, Warren McFarlan, and William M. Zani (Homewood,
I11linois: Richard D. Irwin, 1971), pp. 603-4,

17A description of this uniform system is available from
the National Association of Regulatory Utllity Commissioners,
P.O. Box 684, Washington, D.C. 20044,

18Federa1 Power Commission, Uniform System of Accounts
Prescribed for Public Utilities and Licensees (Washington, L.Z.:
U.S. Government Printing Office, 1970).

-y
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one approved by the FPC., In what follows, this standardized
system will be referred to as the "FPC accounts" or the
"FPC classifications."”

The FPC classifications comprise the basic foundation of
Midwest Utility's accounting and, as such, are reflected in the
firm's publishkd financlal statements. Of course, such statements
are summarized and adjusted for any specific reporting
standards imposed by the SEC or required in order to conform with
generally-accepted accounting principles. Internally, the FPC
accounts pose a basic problem in that Midwest Utility's organiza-
tion structure does not parallel the functional classifications
of that standardized system. The company's approach to this
inconsistency has been to subdivide the FPC accounts by sub-funztinon
and by responsibility. For instance, in the fictional account
number "673 QR 814," "673" might be the FPC code for "office
equipment,” "QR" might be the sub-category for "typewriters,"
and "814" might pertain to the "Financial Analysis Department.”
Further breakdowns are often made for the purpose of accounting
for responsibility. Indeed, this scheme of 1dentification can
be carried down to the level of an individual employee within

an administrative unit.

Data recording and accumulation: the "work order,"--With

the exception of normal operating and maintenance, which are
budgeted according to and charged directly to permanent expense
accounts, all costs incurred by the organizational units within

Midwest Utility are recorded and controlled by an elaborate
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"work order" system, The company defines work order as

An authorization, approved by the controller at the
request of a department head, to incur expenditures or to
purchase equipment or property for a specific project.
Approval of a Work Order automatically results in the
designation of an account ffg accumulation of expenditu?es
connected with the project.

Since the work order system covers such a wide range

of expenditures of Midwest Utility, a detailled inspection of
the documents and procedures that comprise the system can
furnish useful insights into the firm's overall accounting
system, Moreover, such a discussion should help delineate
the potential sources of environmental information,

Befofe examining the work order system proper, some
mention must be made of two assoclilated operating budgets. The
construction budget includes all approved projects calling for
additions to or removals of the company's plant and equipment,
By 1itself, budgetary approval constitutes authority to begin
preliminary design and scheduling for the project. An approved
work order, however, 1s required in order to obtain any equipment
or materials, The operating and maintenance budget comprises
an estimate of the company's annual costs of that nature. Normal
operating and maintenance expenditures,as mentioned above,
require no work orders; budgetary approval is sufficient for

these items, But in the case of extraordinary bperating and

maintenance costs of a material amount, an approved worll order

19Quoted from the company's instructions conccrning
work orders.
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is needed to authorize the project. In order to have 1its
work order approvgd, a project must be covered by a specific
item in either the construction budget or the operating and
maintenanée budget.

The process of establishing a work order begins with the
submission of a formal request, including an estimate of costs,
to the plant accounting department, That department must
ascertain whether 1t or the general accounting department should
1ssue the work order, As a rule, plant accounting processes
projects related eilther to items in the construction budget or
to work done for outsiders, while genecral accounting handles
projects related to items in the operating and maintenance
budget., Assuming the project falls within its jurisdiction,
the plant accounting department makes an entry in its work
order register and assigns a number to the project that 1links
the work order to the general ledger account to whicn the
projects' costs will eventually be assigned. If a further
breakdown 1s deemed desirable, the work order may be sub-divided
into jobs, each Wwith a unique identifying number.

After this preliminary processing, the plant accounting
department forwards the work order to the budgetary control
department where a check is made to see 1f the project 1s indeed
covered by an item in the budget., If there is no budgetary
authority for the project, the requesting department 1s required
to submit a budget revision that must be approved by the controller
before the work order can be processed further. Once budgetary

approval for the project has been substantliated, the work order

al
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i1s entercd in the budgetary records, information pertaining to
the specific covering budget item 1s recorded on the work order
itself, and the work order is returned to the plant accounting
department. From there, coples are sent to the requesting
department (as verification of approval) and to the stores
department (for inventory control). If the controller rejects
a work order, it is returned, along with the reasons underlying
its rejection, to plant accounting; from there the information
1s forwarded to the requesting department,

When a work order pertains to a project that the plant
accounting department determines should be handled by general
accounting, essentlally the same procedure as described in the
preceding paragraph would ensue, However, the general accounting
department would perform all of the functions assoclated with
plant accounting in the above explanation,

After approval of a work order, two additional accounting
tasks are performed. One of these is a review, by the tax depart-
ment, of the Federal income tax treatment of the planned
expenditures, Also, the budgetary control department must estimate
the amount of cash required to complete the project. Accordingly,
that department must secure, from the unit that will do the

actual work, a detalled schedule of monthly cash requirements,

Cost control through work orders.--Once the approval

procedure outlined above has bcen successfully completed, all
direct costs incurred for the project are charged to the

corresponding work order and, if used, job numbers. These costs

'IIT ‘
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are summarized and reported monthly, again according to work
order and job numbers, Indirect costs afe also charged
eventually to the work order, although in quite a different
manner, One group of overhead items, consisting mainly of
supervision, office, and other general costs, are not charged to
a construction work order until the project is completed and

the work order is about to be closed. Also, such costs are not
included in the initial estimate prepared by the requesting
department as part of the application for a work order. Accor-
dingly, these costs are excluded from consideration when actual
expenditures are compared with the estimates., For non-construction
work orders, on the other hand, these types of overhead costs
are included in the original estimates,

A second group of overhead items, pertaining to the
operating costs of service departments, are accumulated and
applied using an "apportionment account" technique, Under this
approach, costs for such a department are accumulated in a
special account, Perlodically, this apportionment account is
closed out to other accounts and work orders, essentlally
according to the extent to which each other department or project
utilized the particular service department., This procedure means
that the manager of a department utilizing a service department
cannot exercise much ocontrol over the cost incurred: the amount
apportioned to his own department depends on the efficlency of
the service department and the extent to which all other
departments call upon the service department.

Upon completion of a construction project, the amounts
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are transferred from the work order to the finished plant

records,

fatching Information Needs and Sources .

The large variety of environmental information that
Midwest Utility needs for decisionmaking and reporting implies
that many different information sources, both internal and
external to the firm, must be tapped, With respect to external
sources, the firm's managers can obtain certain information
from outside consultants with whom the company has conﬁinuing
relationships. The publlic accounting and law firms retained by
Midwest Utility are two examples, Publications should also
be consulted on a regular basis; these range from the general
and financial press, through newsletters and studles published
by varilous industry groups, to specific reporting sérvices
published in the areas of taxation, environmental statutes,
and SEC regulations, Of course, releases from government
agencies and the Financlal Accounting Standards Board (as well
as other professional accounting bodies) should be obtained and

reviewed in a timely fashlon, Often these groups will release

preliminary, discussion, or exposure drafts of proposed positions

that may provide significant lead times over the adoptions of
actual requirements, An effort should also be made, most
appropriately by engineering groups within Midwest Utility, to
keep abreast of technical developments in pollution control,

tihile the external information sources outlined above

- -

&






187

vary considerably from one another, the internal information
sources may be roughly classifled as dealing with either
operating and'budgetary data or engineering specifications.
Addressing the latter category, such information 1s usually
specific to the particular abatement methodology at hand and

is not 1likely to have too many interrelationships with data

used for other purposes at Midwest Utility. Considering this
situation from a systems design standpoint, it seems appropriate
to have the information system accompanying such data designed
quite independently of other information systems for the company.
As Dearden proposes, when an information system makes but
Incidental use of the company-wide data base, not only the
specification of users' needs but also the design for the
implementation should be controlled by the heads of the depart-

ments that willl use the information produced.20

In other words,
the processing, communicating, and storage of data pertaining to
engineering specifications should be considered separate and
distinct from the handling of operating and budgetary data
relating to environmental decisionmaking and reporting.

The majority of the environmental information required
by Midwest Utility does indeed appear to fall into the category
of operating and budgetary. In Chapter IX, a case will be made

for integrating such environmental information with the firm's

accounting system.

20Dearden, op. cit., pe 597.
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The ambigulty of environmental cost classifications,--

key point stressed repeatedly by a top accounting manager at
Midwest Utility, 1s the problem of specifylng just what consti-
tutes an environmental expenditure., Thils difficulty has two
component parts., First, the general nature of environmental
activities must be described., With respect to air and water
pollution control, a committee from the electric power industry
proposed, as a guideline, that control costs be considered those
that relate "directly to prevention, elimination or control of
pollution of the atmosphere and , . . bodies of water and would

not be incurred in basic plant operation."21

Similar conceptions
of environmental costs were voiced by accounting and environmental
managers at Midwest Utility. The only real trouble with such

a definition is that, in certain instances, it may be no simple
matter to determine whether a particular device or technique
would be required for the basic operation of the plant,

The second facet of the overall problem pertains to
measurement, not definition. Perhaps the most commonly-cited
example 1s the building of a tall smokestack to aid in the disper-
sion of effluents, Certainly, a smokestack of some size would

be required for basic plant operation, but it may be hard to

specify just what that "basic" height would be., Furthermorc,

21 committec-Accounting for Pollution Control Facilities,
"Accounting for and lieporting of Investment Costs and Operating
Expenses Relating to Air/Water Pollution Control Facilities,"” a
paper presented at the American Gas Assoclatlion-Edison Electric
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a taller stack requires stronger foundations and such
modifications may be included in the basic design of the entire
building. The goal here is to calculate the incremental costs
of pollution control, that 1s, the difference between the costs
incurred in building and operating a plant with a tall stack
and the costs that would have been incurred had no tall stack
been included. Yet, the need to build a tall stack may have
influenced declsions concerning the new plant in so many ways
that no stralghtforward comparison is possible, “ithout the
requirement of a tall stack, the plant might have been built at
a different location, with a greater or lesser generating
capacity, or with some other essential difference.22

The complications mentioned above, while important,
should not be overemphasized. It 1is quite plausible that in
many, if not most, instances some reasonable basis exists for
calculating the incremental cost of pollution control. The koy
point here is that the determination of such a basis requires
careful study of the specific situation at hand, Iurthermorc,
in the case of external reporting, some generally-accepted

guidelines would secm to be called for., This topic will be

Institute Accounting Conference, San Francisco, lay 1973,
P. 5¢ (Duplicated)

221t should be pointed out that since the tall stacl
merely alds the dispersion of effluents rather than reducing
their amount, some pollution regulatory agencies would not
consider the extra costs incurred with such a structure to
be abatement expenditures. Also, the Internal llevenue Service
would not consider this a pollution control facility for the
purpose of rapid amortization under the Internal Hevenuc Code
("Accounting for and Reporting of Investment Costs," p. 3).

g
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addressed in Chapter X.23

At this point in the dissertation, the nature of
environmental decisions made by government agencies and by
business firms, and the pertinent informational requirements
for making such declisions, has been investigated. Conceptual
notions and empirical evidence have both been presented., 1In
the next chabter, the third and final category of environmental
decisions--those made by individuals who use published financial

reports=-~will be analyzed.

235ee page 260,
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VIII. DECISIONMAKING BY USERS OF PUBLISHED

FINANCIAL REPORTS

“3‘

 This chapter will conclude the survey of environmen-

tal decisionmaking. While declisions made by government agen-

T I f e

cles and firms were discussed in preceding chapters, thils
chapter will concern decisions made by imdividuals (or, in
some cases, firms) who use published financial statements,
generally those included in an annual or interim report to
stockholders., Thils survey will begin with an identification
of the users of financlal statements and an overview of their
needs for accounting information. The second half of this
chapter will consider the audit function as it affects the
use made of the published statements, In particular, the
underlying needs for an audit as well as the various forms

audits may take will be delineated.

The Users and Their Needs for Information

The general toplc of users' needs for accounting in-
formation has garnered considerable interest in recent years,
Without claiming that the numerous issues pertaining to this
subject have been resolved, the discussion here will be based

upon the conclusions stated in the report of the AICPA's

191
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"Trueblood Commission."1 There are essentially two reasons
for adopting this approach. First, an adequate examination
of users' needs could concelvably comprise a research study
in itself and, as such, goes beyond the sc;pe of the present
project, Second, the "Trueblood Commlssion" carried out such
a study as part of 1ts efforts., Since that study group del-
ved into the general literature on this subject and since
the group's members included well-known accountants with
diverse backgrounds, 1t seems quite reasonable to accept

that group's conclusions as being emminently authoritative,

Indeed, in its discussion memorandum on a Conceptual Frame-

work for Accounting and Reporting, the Financial Accounting

Standards Board acknowledges the standing of the "Trueblood
Commission’s" report and concludes that further research
covering the same ground would constitute "an unjustified

duplication of effort, "2

Which users are of concermn?--The "Trueblood Commis-

sion" concluded that it 1s the function of financlal state-
ments "to serve primarily those users who have limited author-

ity, ability, or resources to obtain information and who rely

1Study Group on the Objectives of Financial Statements,
Objectives of Financial Statements (New York: American
Institute of Certified Public Accountants, 1973), p. 17.

2Financial Accounting Standards Board, Conceptual Frame-
work for Accounting and Reportings Consideration of the
Report of the Study Group on the Objectives of Financial
Statements (Stamford, Connecticut: The Board, 1974), p. 2.

-y
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on flinancial statements as their principal source of infor-
mation about a firm's economic activities."3 While these
users may be present or prospective shareholders, creditors,
or employees, each must make some sort of "investment" deci-
sion about a firm., Hence, they all have similar needs for
information. As to the degree of sophistication such users
bring to the interpretation of financial statements, the
report states that "accounting information should be presented
so that it can be understood by reasonably well-informed . . .

b Finally, it should be re-emphasized that the

users, "
"Trueblood Commission" considered primarily those users who
make economic decisions, With respect to environmental dis-
ruption, however, some users may make declsloné upon a

non-economic basis. This complication will be addressed more

fully below,

How _do the users make their decisions?--Underlying

each decislion made by an individual is a goal or set of goals.,
For some decislonmakers, goals are stated in quite broad terms,
if they are formulated at alll On the other hand, many
decisionmakers, functioning in a more formalized fashion,

have a complex goal structure that may be well-articulested.
But whether he makes 1t implicit or explicit, each decision-

naker has one goal that relates to his relative preference

3Object1ves of Financial Statements, p. 17.

“1bid., p. 60, Emphasis added.
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for assuming risks.5 Other common goals pertain to the indi-
viduel's preferred pattern of benefits and costs over time,
With these and other goals in mind, the decisionmaker
must proceed to evaluate the benefits and costs relevant to
the alternatives under consideration. If such factors were
amenable to precise and objective ldentification and measure-
ment, decislionmaking would be a trivial undertaking indeedt!
Thus a key characteristic of all decisionmaking is the uncer- ‘P

tainty about amounts and timing of costs and benefits.6

What are the characteristics of the required infor-

mation?--In A Statement of Basic Accounting Theory (ASOBAT),

a committee of the American Accounting Association commented:
"The utility of information lies In 1its abllity to reduce
uncertainty about the actual state of affairs of concern to
the user."7 Accordingly, that committee formulated four basic
standards which, taken as a whole, must be substantially ful-
filled in order for some data to be acceptable as accounting
information., The first standard, relevance, "requires that
either the information or the act of communicating it exert
influence or have the potential for exerting influence™ on
the decision at hand. Thus, such "information must be avall-

able in a form and at a time for it to be useful." The

5Ibid., p. 18.
61b1d.
7Comm1ttee to Prepare a Statement of Basic Accounting

Theory, A Statement of Basic Accounting Theory (Evanston,
Il1linois: American Accounting Association, 1966), p. 8.







195

committee concluded, moreover, that relevance has a "position
of primacy" among the four standards.8 The second standard,
Veriflability, pertains to the abllity of competent persons
to reach "essentlally similar measures or conclusions from
[ Independent examinations] of the same evidence, data, or
records."9 While veriflability i1s an important characteristic
of all accounting information, it is particularly crucial
with réspect to the use of accounting reports by third parties
and, to a significant extent, underlies the ability of an
independent auditor to render an opinion on those reports.10

The third standard for accounting information, freedom
from blas, requires that the interests of no party are favored
over those of other parties, Again, thls standard 1s of spe-
cilal importance in external reportlng.11 The fourth standard,
quantifiability, "can be considered as the association of a
number with a transaction or an activity where the numbers
assigned obey prescribed arithmetic laws or prOcedures."12
Valuation in monetary terms is thus a "speclal case of quan-
tification, " 2

In addition to the characteristics of accounting

81bid., p. 9.
9;9;g.. pPe 19,
101v1d., pp. 10-11,
111p34,, p. 11,
121b1d., pp. 11-12,
13;p;g.. p. 12,
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information itself, ASOBAT also considers the quality of the
reporting or communication process and provides five specific
guidelines, The first such gulideline, appropriateness to
expected use, "requires that reports be prepared with the
intended user's needs in mind."iu In particular, the infor-
mation needs pecullar to such specific reports as income tax
returns and reports to regulatory agencies should not be
permitted to influence the general accounting statements,
The second reporting guideline, disclosure of signi-
ficant relationships, requires that the information be pre-
sented in a manner that will allow the user to "understand
and evaluate the underlying activity generating the data,"15
This guildeline concerns three potential problems, First,

the appropriate degree of summarization must be determined:

too much summarization has the effect of burying important
details, while too little summarization may cause the reader
undue difficulty in finding the significant relationships.
Second, care must be taken in selecting the scheme or schemes

of classification to be used. For instance, if expenses are

classified in the income statement solely according to
function, natural and behavioral relationships will tend to
be obscured. Third, the specific procedure to be employed
1h aggregating the data must be chosen and reported carefully

since "many mathematical operations performed on aggregated

14
Ibid., p. 14,

151p14., p. 15.
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data yileld results different from those obtained when the

same operations are performed on the unaggregated data and

the results then aggregated in the same manner as before."16
The third guideline for communicating accounting

information, inclusion of environmental information, "requires

that the circumstances and methods” underlying the preparation

7 '.fL-‘

of the report "be disclosed if there can be any reasonable
doubt about such matters in the mind of the reciplent of the
1nformation."17 The fourth reporting guideline, uniformity
of practice, requires that "where various alternative methods
of measuring an economic activity exist, . . « the best
avallable one be used uniformly within a firm, by different
firms, and, to the extent possible, by different industrles."18
Without uniformity, 1t seems unlikely that the standard of
freedom from bias, described above, can be met., For if there
are numerous alternative methods available, the parties that
have authority over the preparation and dissemination of .
financial reports can select that method which best fits their
own purposes.19

The fifth and final reporting standard presented in
ASOBAT, conslistency of practice through time, pertains to

both measurement and reporting and "should relate to basic

16 1p14.
17 b1d., p. 16.
181p1d., p. 17.
19 1.






196

concepts reflected in accounting abstractions such as the
nature of business income as well as to the terminology and,
perhaps to a lesser extent, to the format of reports."zo

These four fundamental standards for accounting
information and five guidelines for the communication process
furmish a comprehensive description of the qualitative char-
acteristics of the Information needed by users of financial
statements, Since these considerations pertain to information
which 1s generally useful to individual decisionmakers, they
can be used as benchmarks agalnst which may be assessed the
propriety of reporting and the feasibility of auditing various
types of iInformation pertaining specifically to environmental
disruption, While such analyses wlll be presented in the
following two chapters, it seems appropriate at this point
to consider the nature of declsions statement users make

concerning environmental quality.

Environmental decisions of financial statement users,--

Users of published financlal reports may make two different
types of decisions about a firm's environmental activities,
First, such persons may desire to assess the likely impact

of disruption and its abatement on the firm's financial posi-
tion and its earnings potential, In other words, environmental
quality may be an additional factor that affects the financial

decisions traditionally made by statement users, But in

201134,, p. 18,
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addition, such users may desire to guage the appropriateness
and effectiveness of the firm's environmental policies,
Indeed, an investor may choose not to purchase the stock of

a particular firm nét because of a negative financial impact
of abatement requirements but because he does not support

the firm's particular abatement policles. The Dreyfus Third
Century Fund, a mutual fund, has pledged to invest in the
securities of firms that seek to improve environmental quality

21 Moreover,

or other factors enhancing the quality of 1life,
individuals with no economic interest, actual or potential,
in a firm may also make declisions concerning the firm's
environmental policies., Consumer advocates, political acti-
vists, or concermed citizens may take action supporting or
opposing a particular firm, In short, statement users may

make decisions about either the financial impact or the

appropriateness of a firm's environmental activities or both.

The Independent Auditor's Attest Function

In the previous section, the users of published
financlal statements and the Informatlion they require for
their decisionmaking were described, In particular, a set
of qualitative standards for accounting information and
guldelines for the reporting process were presented. Such

benchmarks serve little purpose, however, unless the readers

21"Report of the Committee on Environmental Effects
of Organization Behavior," The Accounting Review, Supplement
to Volume XLVII (1973), p. 89.
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of financial statements have some assurance that they have
been adhered to., Accordingly, users generally require
independent attestation to the financial reports, Three
different institutional forms for this audit function seen

noteworthy here; they will now be discussed.

The financial audit.--The independent auditor hes

traditionally been called upon to render his professional

and disinterested opinion concerning the credibility of a
firm's financlal statements, Simply put, the auditor seeks
to determine whether the statements conform to generally-
accepted accounting principles and thus constitute a "fair
presentation,"” More specifically, the auditor serves as a
check against "personal bias, self-interest, carelessness,

or even outright dishonesty."22 In the words of the American
Accounting Association's Committee on Basic Auditing Concepts:
"Attestation 1s a communicated statement of opinion (judgze-
ment), based upon convincing evidence, by an independent,
competent, authoritative person, concerning the degree

of correspondence in all material respects of accounting
information communicated by an entity . . « With established

criteria.”23 In developing a conceptualization of the audit

22Howard F, Stettler, Auditing Principles (Third
Edition; Englewood Cliffs, N.J.: Prentis-Hall, 1970), p. 1.

23"Report of the Committee on Basic Auditing Concepts,"”
The Accounting Review, Supplement to Volume XLVII (1972),
Pe 22,
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function, that committee identified two types of decisions a
user must make when he receives a report,
"1, The user must interpret the 1nf6rmation content to

&ain knowledge of the subject matter relevant to
his needs.,

"2, gﬂe user must evaluate (implicitly or exg%&citly)
e quality of the information received,

The committee stated that the attest function essentially
serves to ald the user in making the latter declision, since
four condltioﬁs make it difficult for the user to "satisfy
himself directly," while making it crucial that the question
be resolved.25 First, the user wlll become worried "about
the possibility of bias in information received" if he

"perceives an actual or potentilal conflict of interest between
w26

himself and the preparer/source of the information . .

Second, the greater the consequence of his decision, the more

the user desires to ascertain the quality of the information

avallable to him, Third, with the increasing complexity of

of the subject matter and the information-processing system
related to the reports he receilves, the user finds it ever
harder--if at all possible--to satisfy himself about informa-
tion quality, For with increasing complexity, both the chance

of occurrence of unintended errors as well as the expertise

241p34., p. 25. Emphasis in the original.
251114,
261p1d,, p. 26. Emphasis added.
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needed to assess information quality expand rapidly. Finally,

direct satisfaction 1s blockedby the "separation between the

user « « ¢ and the subject matter and preparer of the
1nformatlon."27 This separation mey result from lack of
physical proximity, "legal or institutional barriers to access

+ o« oy [Or by] time and cost constraints which make it

infeasible for the user to perform his own audit investigation,

The combined impact of these four conditions is that
attestation by an independent third party must be considered
to be a necessary component of the system for communicating

accounting information to financial statement users,

The operational audit.--While attestation in the con-

text of the financial audit is closely linked to the indepen-
dent accountant, the operational audit represents essentially
an outgrowth of the function long served by the internal
auditor., Operational audits "measure . . , the extent of
achlevement of organization objectives" and produce reports
"recommending improvements to increase the efficiency and
effectiveness of operations."29 With respect to audits of
governmental agencles and programs, the U.S. General Accoun-

ting Office has defined three distinct components.-C The

271bid, Emphasis added.
281p14,

29John Je. Willingham and D. R. Carmichael, Auditing
Concepts and Methods (New York: McGraw-Hill, 1971) p. o

3oStandards for Audits of Governmental Organizations,
Programs, Activities & Functions (1974 Reprint; Washington,
D.C.t U.S. Government Printing Office, 1974), p. 2.

w2
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first of these, financial and compliance, concerns the propri-
ety of the organization's financial affairs, the fairness of
its financial statements, and the extent of its compliance
With relevant laws and regulations., This element seems to
be largely similar to the financial audit function with,
perhaps, added emphasis on legal compliance, The next aspect,
economy and efficlency, deals with the entity's management
or utilization of its resources and seeks to uncover
inefficlency-causing "inadequacies in management information
systems, administrative procedures, or organizational struc-
ture."31 The third facet of the audit of governmental organi-
zatlions comprises a determination of whether the results de-
sired are indeed being obtailned, whether the specific objec-
tives promulgated by the authorizing agency are beilng met,
and whether the implementing organization has attempted to
find lower-cost methods for achieving the desired results.
These GAO standards were not intended as mere descriptions
of contemporary audilt practice, Rather, they purposely
contain "some concepts and areas of audit coverage which are
still evolving in practice but which are vital to the
accountability objectives sought in the audit of governments
and of governmental programs."32

As indicated above, internal auditors and governmen-

tal audltors often perform operational audits. GSome of these

31114,

321p14,
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individuals may have backgrounds in areas other than accounting:
operational auditing is truly interdisciplinary and often
requires legal, engineering, management, and computer sciecnce
skills as well as accounting expertise, To a limited extent,
however, CPA firms do perform some operational auditing as

part of the traditional financial audit. Typically, when an
independent auditor discovers possible inefficiency or ineffec-
tiveness in operations, he brings it to the attention of
management, although he would not mention it in his formal
report unless it has a direct and material impact on the
financlial statements. Moreover, management consultants,
whether from the management advisory services group of a CPA
firm or from other types of organizations, are often engaged
expressly to conduct some sort of operational audit., Yet,

the role of such outside consultants differs from that of the
independent auditor: the consultant renders his report to

management and has no reporting obligation to third parties,

The social audit.--During the past few years, a

number of proposals have been made that urge the conduction of
soclal audits of business firms. In one sense, these audits
would combine the general approach of operational auditing,
although limited to the "soclal responsibility" aspects of
firms' operations, with some obligation for the auditor to
report to third parties, David F. Linowes, who has authored
several articles on "soclo-economic accounting," proposes

that firms develop internally a "soclo-economic operating
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statement."33 Thils statement would provide "a tabulation of

those expenditures made voluntarily by a business aimed at

the 'improvement' of the welfare of the employees and public,
safety of the product, and/or conditions of the environment."Bu
Linowes would exclude all outlays made in order to comply
with specific provisions in the law or in union contracts,
Negative items would be shown on the statement "when a
responsible authority brings the need for social action to
the attention of management, but management does not volun-

tarily take steps to satisfy such a need, even though it 1is

of such a nature that a reasonably prudent and soclally aware

business management would have responded favorably."35

Whille admitting that decisions concerning what should appear

in the soclo-economic operating statement are quite subjective,

Linowes claims that such subjectivity underlies much of the

traditional financial statements as well, Moreover, the

author provides a set of guildelines for the identification

and classification of soclio-economic actions.36
Linowes would have a small, interdisciplinary team

of the firm's employees, headed by an accountant, prepare

the statement, An audit would then be performed by an

33David F. Linowes, "An Approach to Soclo-Economic
Accounting,"” The Conference Board Record, November 1972,

PP 58‘61 .
3th1d., p. 59. Emphasis added,

351pb1d. Emphasis is in the original,

364,
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outside, independent, interdisciplinary team headed by a
CP.A.37
A methodology similar to that of Linowes has been
proposed by Professors Dilley and Weygandt.38 Furthermore,
a "soclal responsibllity operating statement" was prepared
for an actual firm as the result of a soclal audit performed

by one of the authors.39 Dilley and Weygandt describe four

conceptual bases for the preparation of the social respon-

sibility statement., The inventory approach would provide a
listing of the firm's soclally-responsiblie actvities. However,
the authors contend that it would be difficult to establish
rules governing what should be included in such a statement

and that such listings could not easlly and meaningfully be
used as the basis of comparisons among firms.uo The program

management approach would require disclosure of the amounts

spent on each activity along with a statement of whether the

program's goals are being met, The benefit-cost approach

is similar, but would include a monetary evaluation of the
benefits from each expenditure, Yet, the formulation of

specific objectives for social responsibility programs and

371b1d., p. 61,

38Steven C. Dilley and Jerry J. Weygandt, "Measuring
Social Responsibility: An Empirical Test,”" The Journal of
Accountancy, September 1973, pp. 62-70,

Psteven C. Dilley, Accounting for Externalities:
Conducting a Social Audit and Preparing a Social Responsibility
Annual Report for a Public Utility, unpublished doctoral
dissertation, University of Wisconsin--Madison, 1972,

uoDllley and Weygandt, OD. Cito, jo) 6’4‘0
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evaluation of benefits are both difficult to achieve, Accor-
dingly, the authors recommend, as an initial step, the adop-

tion of a cost or outlay anproach under which a firm would

describe its soclizlly-responsible actlivities and state the
amounts spent on each, The authors are quick to point out,
however, that even this nethodology presents certain concep-
tual weaknesses, including the existence of alternative defi-
nitions for the cost of an activity and the fact "that high
dollar expenditures do not necessarily mean excellent
benefits, "1

Dilley specifiéally addresses the question of who
should conduct the social audit, discussing three possibilities,
First, the auditors might be a team from the management ser-

vices staff of a CPA flrm.L"2

While many MAS personnel do
have backgrounds and skills appropriate for participating in
a soclal audit and while certain CPA firms have engaged in

“thils sort of work on a consulting basis, CPA firms might not

wish to expose themselves to legal liabilities that could
ensue from social auditing, Then too, a CPA firm might fear
compromising the perceived integrity of its financial audit
of a client if it were to perform that client's social audit

as well.h3

bl1pid,, p. 64
uzDilley. OD. C_i_E.. Poe 870
431pv1d., p. 88.
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Dilley mentions the possible performancé of socilal
audits by government agencles, but he concludes that, although
such agencies might prepare industry- or region-wide reports,
they probably could not or would not audit individual firms.ub
Lastly, Dilley suggests that independent research organizations
may be a viable alternative to MAS personnel from CPA firms,
for the conducting of social audits,

In a different report, Bauer and Fenn discuss the

performance of social audits on behalf of three distinct

groups.uS First, a business may conduct a self-audit as a
basis for elther internal decisionmaking or public reporting
of soclally-relevant activities, The authors state four
possible reasons why soclal audits might be conducted for
internal purposes: (1) "satisfying the corporate conscience,"
(2) "anticipating and avoiding pressure” from the public or
from government agencies, (3) gaining understanding that will
help the firm in "solving social problems," and (4) increasing
"long-range profits."u6
Investors represent a second group that might "sanction"

social audits. However, "since the social critics are likely

to be concermed with a wider and shifting range of issues

Ly

L
5Raymond A, Bauer and Dan H. Fenn, Jr., The Corporate
Social Audit (New York: Russell Sage Foundation, 1972),
especially pages L43-79,.

Ibid., p. 89.

L€1pi4.,
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than the investment community might consider, investor audits
may not serve the entire range of interests of the social
crltics."u7 Accordingly, social audits might well be spon-
sored or conducted by a third group, public interest organi-
zations,

The three types of audits described above; financial,
operational, and soclal; may be of varying degrees of assis-
tance to users of published financial statements, Moreover,
the extent to which independent attestation is feasible with
regard to environmental reports published by firms may depend
critically upon the alternative institutional arrangements
avallable for conducting the audit, and vice versa., These
and other related considerations will be examined in Chapter
X,

The discussion, in this chapter, of the decions made
by private individuals who use published financial reports
concludes the analysis of the nature of and the information
required for environmental decisionmaking. In the next chapter,
then, the focus will shift to an investigation of the potential
scope of the accounting function, as it pertains to environ-

mental decisions,

47 1b1d., p. 45.






IX. THE ACCOUNTING FUNCTION AND

ENVIRONMENTAL INFORMATION

In these, the final two chapters of the dissertation,
the many threads that were developed in the earlier chapters
will be drawn together to form conclusions about the present
and prospective scope of the accounting function as it pertains
to environmental decisionmaking. At this point, it is useful
to recall the four issues initially raised early in Chapter I:

1. What are the natures of various environmental

decisions?

2. What general kinds of information are relevant to
these decisions?

3. What portions of this information might reasonably
be supplied through the accounting function?

4., By what means and to what extent could accountants
mather, report, and audit such information?

Answers to questlons one and two have been largely
supplied in the precceding chapters. However, questions three
and four, dealing specifically with the role of the accounting
function as it relates to environmental decisions, remain to
be resolved. Therefore, the present chapter will investigate
the accounting function within government agencies and firms.
The following chapter will deal with the possibility of cxtending
the accountant's attest function to publiched reports as well

as to special reports required by specific government agenciecs.
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Accounting Information for Governmental,

Environmental Decisionmaking

The information needed for economic studies conducted

by government agencies was described in Chapter IV.1

In this
section, the problems that economists encounter in the use of
accounting data as inputs to their models, as well as potential
solutions to those problems, will be investigated. It will
be demonstrated, in a later section of this chapter, that many
types of environment-related information which are or would be
useful to managers and users of published statements would also
be useful for economic studies by government agencies (and
independent researchers!). By resolving some of the difficulties
inherent in the accounting reports used by managers and outsiders,
many of the economist's complaints could be answered as well.
After this discussion of matters pertinent to economic
analysis, a demarcation will be made of those activities which
are consistent with the accounting function within government
agencies. That section will draw heavily upon the empirical
study, contained in Chapter V, of a regional air pollution

control agency.

Accounting information and economic analysis

of environmental quality.--Much of the data--discussed

1See pages 92-97 above.
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in Chapter IV--that is of interest to economists for their
environmental studies pertains to financial characteristics
or activities measured and recorded by accountants within
individual firms. However, the manner in which such information
is developed within the accounting function often poses
serious conceptual problems for economic analysts. Accordingly,
it is not enough merely to state the possible "topics" that
might be addressed by the accountiné function: the ways by
which conceptual deficiencies may be overcome must also be
scrutinized.

Depreciation charges enter into the economic analysis
of environmental quality in several ways, including such
considerations as the cost of using abatement equipment,
the obsolescence of manufacturing plants due to increased
stringency of environmental regulations, and the possibly
hastened lowering of real and personal property values due to
pollution damage. Some difficulty stems from the treatment of
depreciation in the Internal Revenue Code. While "book" and
"tax" treatments need not be identical, depreciation calculations
for a company's published financial statements are often affected
by such Code provisions as the assumption of unrealistically-short
service lives and accelerated depreciation methods. These
influences, along with the frequent changes in the Code, greatly

confuse the interpretation of reported depreciation charges.2

2William D. Nordhaus, "The Falling Share of Profits,"
Brookings Papers on Economic Activity, 1:1974, p. 171-73.
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Moreover, economists and accountants do not seem to agree on
the definition for depreciation. To an economist, depreciation
represents the decline in the present value of unexpired

asset services; while to an accountant, it is a periodic
allocation of the historical cost of an asset to expense over
the asset's useful service life. However, even within the
accounting profession, there is a considerable interest in
moving to a current-cost basis for the valuation of assets and
the calculation of depreciation, a change that would greatly
improve the usefulness of such data for economic analysis.

The need for current values is also important for
comparisons over time of capital and operating costs related
to fixed assets and of inventory costs. Along one dimension,
price-level adjustments would be of great assistance in
filtering out illusory changes due to inflation. Beyond this
correction, however, changes in specific prices must also be
considered if unwarranted conclusions are to be avoided
concerning such things as the differences in a firm's operating
and investment costs before and after imposition of strict
environmental regulations.

Similarly, economists must consider changes in returns
to providers of capital due to disruption abatement. While
accountants do report interest and dividend charges separately,
much more elaborate disclosure is required concerning the
nature of and the returns to individual classes of security-
holders: the capital structures and the nature of outstanding

securities of large corporations have complexities that render
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lesser disclosure inadequate. In essence, much more attention
must be paid to the structural components of the cost of

capital to a firm.

The nature of individual cost factors.--Conventionally-

prepared financial statements tend to obscure certain
interrelationships among cost factors. An understanding of
these interrelationships is crucial to economic analysis and,
thus, information tending to reveal them can well be used by
governmental decisionmakers. The behavior of costs az a firm's
volume of production or sales varies is not readily disclosed
by the conventional, published income statement, although
variable-costing statements are often prepared for management's
own use. The general availability of this later type of income
statement would greatly facilitate economic analysis, particularly
if such statements contained sufficient detail and also adequately
analyzed semi-variable costs and "discretionary" and "committed"
fixed costs.3

In much the same way, segmental reports showing the
costs of operation as well as the investment in assets for
each of the various divisions of a firm would improve the

economic usability of accounting information. The key question

3For definitions of these types of costs see Charles
T. Horngren, Cost Accounting: A Managerial Emphacis (Third
Edition; Englewood Cliffs, New Jersey: Prentice-Hall,
1972), pp. 943-53.
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here is the directness of each cost item. Costs that are not
directly-identifiable with a cpecific department or [function
within the firm must not arbitrarily be allocated. The current
efforts by the Federal Trade Commission to secure line-of-businec:o
reports have generated some controversy among accountants
as to whether such reports would be meaningful or obtainable
with reasonable effort and cost.u Once again, however,
detailed segmental reports are often prepared for internal
use within large firms.

A final facet of cost interrelationships relates to
the purpose for incurring each cost. Consider a situation
in which a plant manager is given a chauffeur-driven limousine
to get to and from work. In one sense, this coct is directly-
identifiable with the specific plant. On the other hand, the
plant could still be operated (at least in the short run) even
if its manager had to drive his own compact car to the office.
In such a situation, the limousine might really represent
an addition to the manager's salary. Moreover, the company
might need to make such perquisites available in order to secure
the services of highly-qualified managers. Still, in trying
to specify the production function for the plant it would be
handy at least to know the nature of such cost items: some
costs are more "essential" to a firm's basic operations than

are others.

u"Line of Business Reporting,” The Journal of
Accountancy, June 1974, p. 3.
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Finally, some mention should be made of the fact that
economic models tend to stress marginal costs and benefits
while business firms usually make investment decisions based
on incremental costs and revenues. Depending on the size of
the firm and the project, and also on the degree of aggregation
inherent in the economic model being employed, this distinction
may or may not be very important. But regardless of whether
any problems arise due to the use of incremental rather than
marginal analysis, accounting statements, even if they include
all of the modifications discussed in the preceding paragraphs,
do not generate performance measures for specific decisions.
In particular, even a firm that uses a discounted-cash-flow
approach to capital budgeting--the method receiving the
greatest authoritative support--to reach a specific investment
decision, will still prepare subsequent financial statements
under the conventional, accrual basis. Future income statements
will simply not reflect the considerations that went into the
capital-budgeting decision. In this setting, some supplementary,

analytical information concerning opportunity costs is required.

The Accounting Function within

Environmental-Control Agencies

The above discussion demonstrated the pertinence of
accounting data to decisions being made by government agencies
concerning economic aspects of environmental disruption and its
control. With the possible exception of the specification

of certain reporting rules by persons employed by government
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units, the accounting chores related to the gathering and
reporting of the required information are performed excluszively
by employees of individual firms. In thics section, the role

of the accounting function within government agencies will be
investigated. The empirical study of the Wayne County Air
Pollution Control Division will be used to guide this

5

examination.

Administration of regulatory agencies.--The general

description of the activities of the Division indicates that
accounting for the administrative aspects of such agencies 1is
fully in accord with the "conventional" accounting function.
Moreover, it seems likely that this type of accounting work
is now beginning to receive a good deal of priority. Many
such agencies probably find themselves in the same situation
as the Division, with most disruption sources in theilr
jurisdictions either under control or progressing along a
control program and with their regulatory machinery in
reasonably-full operation. Regulatory agencies seem to have
progressed from a period of rapid development into a phase

of stable operation, enabling them to give increased attention

to the administrative aspects of their responsiblities.

Setting environmental standards.--As mentioned briefly

above, accountants at governmental agencies should be involved

in the decsign of reporting forms to be completed and returned

5See Chapter V.
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by subordinate agencies and individual firms. Obviously,
accountants with systems experience have special skills in the
general area of forms design. Furthermore, much of the
information to be included in these reports is of a financial
character.

With respect to the analysis of the benefits and costs
relating to alternative proposed regulations, accountants
may be able to participate in a useful manner. In particular,
the study of the potential impacts of regulations on the financial
position and earning power of various types of firms is likely
to involve a considerable amount of financial statement analysis,
an activity that lies along the "boundary" between accounting
and finance. In general, benefit-cost analysis requires an
interdisciplinary approach: accountants; along with financial
analysts, economists, statisticians, engineers, and others;

can make worthwhile contributions.

Information- systems design.--If the experience of the

Wayne County Air Pollution Division is at all typical, it appears
that major responsibilities are evolving for persons associated
with the accounting function within disruption-control agencies,
pertaining to the design and operation of comprehensive
management information systems. Such a system must deal not
only with the administrative accounting for the agency but also
with information that is relevant to setting and enforcing
standards. Pooled data from firms under the agency's authority
form, to a considerable extent, the basis for the specification

of emissions limits. Moreover, in order to monitor an individual
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firm'c disruption and control actions, the agency must have

an adequate and accessible hisctorical record of the firm's

past disruption levels, commitments to abatement, and violations.
While much of the information handled in such an information
system 1s not of a financial nature, the functions of continual
data-processing and information-storage-and-retrieval are
closely analogous to those within traditional accounting systems.
Therefore, the persons who are given responsibilities for these
comprehensive information systems are likely to have backgrounds
in accounting work. A description of a proposed management
information system for the Wayne County Division is included

as Appendix A at the end of this chapter.

Grant approvals.--Another area where accountants within

government agencies may participate meaningfully is the grant
approval process. It should be noted that most of this activity
is carried out at the Federal level, within the Environmental
Protection Agency. Specifically, accountants should take part

in the review of grant applications, since budgets and other
financial reports are generally submitted in support of a request
for funds. In addition, accountants should.properly be
responsible for the running of performance audits to see whether
Federally-funded programs at State and local agencies and
demonstration projects run by government agencies or private

firms are proceeding or have been completed according to plans.
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The Accounting Function within Private Firms

The previous section of this chapter dealt with the
tasks which can appropriately be associated with the accounting
function within governmental, disruption-control agencies.

In this section, similar consideration will be given to the
scope of the accounting function within business firms, as it
pertains to the firms' environmental affairs. Many of the
issues raised Here will be linked to the discussion, in

the ensuing chapter, of the extension of the audit function

to environmental reporting. Throughout this section, references
will be made to the empirical study (Chapter VII) of Midwest
Utility, in order to establish a factual basis for the

plausibility of the conclusions presented.

The impact of environmental quality on

the financial statements.--Perhaps the most basic and

conventional role a firm's accountants can play with respect

to environmental decisionmaking is to assess the impact of
regulations and abatement activities on the firm's financial
statements. Due to the wide-ranging nature of environmental

laws combined with the considerable extent of disruption and
abatement activities of most sizable producing firms, accountants
must keep close tabs on a firm's environmental affairs if

the statements are to present fairly either the firm's financial

position or the results of its operations. Furthermore, in report:
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to different regulatory agencies--the Securities and Exchange
Commission, the Federal Power Commission, and State pollution
regulators were three examples for Midwest Utility--financial
data as well as physical measures and descriptive material

must be provided. While it is true that in very large firms
report-preparation can become a highly specialized activity,

in many businesses it is the’accounting staff that bears the
primary responsibility for filing required reports of all types.
Therefore, in submitting special reports to government agencies,
accountants must determine the financial ramifications of

the firm's environmental actions and perhaps provide non-financial

data in addition.

Managerial decisionmaking.--Since environmental affairs

are far from the only concern of a firm's mgnagement, decision-
makers must coordinate environmental policies with overall
company goals. While both quantitative and qualitative factors
must be considered, financial measures are generally used as
the common denominator. Similarly, in the making of specific
environmental decisions, accounting data are necessary inputs.
The typical abatement action involves an investment situation
calling for the use of capital budgeting. For Midwect Utility,
as is likely to be true for all firms, the majority of the
inputs required for this sort of analysis are derived from

6

historical or forecasted financial data.

6See Appendix B at the end of this chapter.
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Once an environmental decision has been made, come
sort of managerial control muct be implemented. In general,
feedback is required concerning whether the financial and
non-financial aspects of the project are progressing according
to plan. The study of Midwest Utility illustrates most
strikingly the potential contribution that could be made to
such managerial control by the accounting function. There,
as 1n most large firms, an elaborate cost accounting system
is in operation. Financial budgets and analyses of variances
from budgeted figures are regularly prepared for environmental
projects as well as for all other operating segments of the
firm. Concurrently, however, the environmental manager of
that firm establishes an independent feedback system to aid
his own control of environmental programs! Surely there
must be many ways in which these two sorts of control systems
could readily be integrated. At the very minimum, time and
percentage-of-completion measures could be added to the
financial budgets and variance reports. Within a sophisti-
cated, computerized information system, the special needs
for financial and operating control reports could be met
from a common data base with thec added advantage of improved

coordination between these two functions.

Information systems desipn.--The considerations

mentioned in the paragraphs above lead quite naturally to
an examination of the needs for and the development of
information systems for environmental decisionmaking and

reporting. In essence, a firm needs a ready and reliable
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source of data that are germane to the planning, reporting,
and controlling of its environmental affairs. At least four
reasons may be identified that tend to support the view that
the accounting staff should have major responsibilities
for the design and operation of tﬁese information systems.
First, much of the data used in such systems are monetary in
nature--the sort of data wi£h which accountants are traditionally
assoclated. Second, other types of data used in these systems,
while they are not monetary or perhaps even financial in nature,
are still handled in a manner similar to financial data. The
example, included in Appendix B at the end of this chapter,
of a proposed augmentation of the fuel inventory system for
Midwest Utility clearly supports the argument that the functions
of gathering, processing, storing, retrieving, and reporting
are essentially identical for financial and non-financial items.
A third reason for heavy involvement by accountants is
the fact that they tend, as a group, to have a substantial
amount of experience with this general kind of design work. The
The same principles that guide the design of conventional
accounting systems also underlie the structuring of a good
environmental information system. For instance, consider the

following systems design principles taken from a popular textbook.7

1. Reasonable cost

7James B. Bower, Robert E. Schlosser, and Charles
T. Zlatkovich, Financial Information Systems (Boston: Allyn
and Bacon, 1969), pp. 26-49,
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2. Internal control
a. Rellability
b. Organization structure
c. Human factors
3. Data and information flow
a. Data accumulation
b. Data processing
c. Report
L, System utility
a. Flexible, yet uniform and consistent
b, Audit trail
Each of these principles could be appropriately applied to
environmental information systems.

Finally, the likely requirement for an eventual audit
of reports generated by the environmental information system
implies a need for active involvement in the designing of the
system by persons who understand and appreciate the audit
function. Since many authorities agree that accountants will
participate in audits of environmental reports, it makes sense
to include accountants in the system design function as well.

While much of the design work pertaining to environmental
information systems is and will continue to be carried out by
persons from the management accounting staffs of corporations,
this area represents a significant market for the management
advisory services units of public accounting firms. Such
systems design work is but one example of the environmental

management engagements that one practitioner has claimed will

provide outstanding opportunities for client service.

8William G. Gaede, "Environmental Management Opportunities
for the CPA," The Journal of Accountancy, May 1974, pp. 50-54.
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Public accounting firms seem to be both willing and able

to undertake these agsignments.

Some observations about disclosure.--The contention

was made, at the beginning of this chapter, that the same
general types of environmental information that are of value
for economic analysis are also needed for decisionmaking by
business managers and by users of published reports. In order
to support this argument, some attention will now be given to
the proper bases for environmental reports directed toward
these three groups.

With regard to financial position data, all users have
an interest in the investment and depreciation costs of
abatement equipment. These items are most useful for
decisionmaking if they are based upon current rather than
historical values. (However, a substantial case can be made
for supplying historical costs to managers, as supplementary
information: historical costs enter into managerial decision-
making through income tax and investor-reaction considerations.)
Moreoever, information pertaining to the structural components
of the cost-of-capital to a firm is also desirable.

Considering next the data that concern the activities
of a firm during a period of time, that is, data in the income
statement or in the statement of changes in financial position;
all users need an understanding of the specific nature of each
material cost item. Cost behavior, in terms of cystematic
variation with changing levels of activity in both the short

and long runs, should be made clear. Similarly, disclosure
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of the segment of the firm to which each cost can be directly
traced, as well as the extent to which each item is "essential"
to the firm's productive activities, should be clearly
disclosed., Finally, information about foregone alternatives
(opportunity costs) should be included in these reports.

Each of the three groups--economic analysts, managers,
and "outside" users--has a different need for detail. However,
in addition to requiring the same essential sorts of financial
data, each group needs narrative material. Such things as
the nature of individual cost factors cannot be completely
communicated by the exclusive use of the statement format.
Furthermore, much of the specific financial data is not fully
useful unless there is_accompanying disclocure of the underlying
company goals and policies with regard to environmental
disruption and abatement.

In the next chapter, consideration will be given to
the extension of the independent auditor's attest function to
environmental reports of the sort described above as well as
to special reports, of a more narrow nature, made to government

agencies for regulatory purposes.



Appendix A: A Manarement Information System

9

for a Government Agency

The following material is an outgrowth of interviews
with several persons at the Wayne County Air Pollution Division.
This discussion is included here as an example of the systems
design work that accountants might perform within government
agencies.

Recently, within the Air Pollution Control Division,
there has been an increased emphasis on the administrative
aspects of its operations. This direction reflects two key
circumstances. First, most of the sources of air pollution
within Wayne County are now under control, and the major
problems that remain have been identified and studied. Second,
with the basic machinery for the enforcement of its regulations
in order, the Division is no longer operating in a "crash"
setting where virtually all attention must be directed towards
establishing procedures needed to meet deadlines. Accordingly,
the Division can now devote more effort to improving the
administration of its duties. One improvement that is envisioned
is a refinement of the Division's information processing and

usage, or, in other terms, the development of a modern, adequate,

9The author acknowledges a special debt to Mr. Pat
Garvey, Systems Analyst for the Division. While Mr. Garvey's
observations certainly prompted the writing of this appendix,
he 1is not responsible for any blunders that might be present.
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management information system. In this section, the
desirable features of such a system for the Division will be

identified.

Building a data base.--The complete emissions inventory

for Wayne County, containing data about each individual source,
would serve as the foundation for the data base. Of course,
this data must be accessible for a number of purposes.

Hence, a great deal of thinking must underlie the coding
patterns implemented. For instance, key factors might include
(1) type of pollutant emitted, (2) type of industrial or
commercial process, (3) physical characteristics of plant
(such as stack height), (4) ownership, (5) location, and

(6) methods of abatement in use. While illustrative, this
list is by no means exhaustive. The central consideration is
the development of a data structure within which any combination
of the key factors may be referenced explicitly.

With this emissions inventory stored "on the system,”
updates could be readily obtained from two sources. Data
would be furnished both by the individual firm and by the
Engineering Section of the Division in connection with each
application for an Installation Permit or a Certificate of
Operation. Also, data would be provided by an inspector from
the Division on the occasion of an annual inspection for the

purpose of renewing a Certificate of Operation.

Violation procescing.--The information system could

be made an integral part of the handling of violations and
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public complaints. One benefit from such integration might be
the possibility of developing or modifying a control strategy
based on the Division's experience with certain types of
violations. Such a change might be warranted under several
different circumstances. For example, violations might point
out a deficiency with respect to a specific emission 1limit

or technical method of control: actual operations might not
conform to expectations under certain conditions. In addition,
experience with violations might demonstrate the relative
administrative efficiencies of various administrative
approaches to control.

In order to improve both its efficiency and its
effectiveness in violations processing, the Division might use
its information system to prepare a "perpetual” aging analysis
of violations, containing details about each violation and
subsequent inspections by the Division's staff. This aging
analysis would fit well with the Division's present policy
of providing at least one check within twenty-four hours of
a complaint. The need for rapid checks is an obvious function
of the nature of air pollution problems; the situation is
particularly critical with respect to complaints about odors,

since odors tend to dissipate quickly.

Other featureg.--Many additional functions could be

incorporated into the management information system for the
Division; come possibilities will be discussed at this point.
One obvious application would concern actions to be taken in

the event of an "air pollution alert." There exists, for each
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source in the County, a contingency plan to be implemented

upon direction from the Division in response to an unacceptably
dangerous air pollution condition. For any specific kind and
degree of extreme air pollution, the computerized system

could be used to designate the most efficient set of contingency
plans possible. Furthermore, incremental changes in the
Division's response, that is, the tightening or relaxing of
emissions limits or curtailments of activities, could be
automatically and continuously generated in response to a
steady flow of input data concerning ambient air conditions,
emissions rates, and weather changes. Such handling of air
pollution alerts would not appear even to be possible without

a computer-based system.

Although certainly a part of the previous application,
the use of modeling and systems analysis represents an important
function unto itself. The major responsibility for such work
is carried by the Technical Services staff and considerable
use of computing, via time-sharing, is currently being made
for these purposes. However, such efforts would become more
feasible and more promising if they could be integrated with
the rest of the information system. For instance, although
a dispersion model 1s now available, it could be more
fully-utilized if it could access the data base directly and
if it could be used interactively for decisionmaking in
situations such as the air pollution alert mentioned previously.
Similarly, detailled, statistical studies of many kinds

could be much more readily obtained.
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The scheduling of annual inspections for renewals of
Certificates of Operation could be incorporated into the
computerized system. Efficient schedules‘for inspectors
could be generated and provision could be made for delaying
"non-critical” inspections during unusually-busy periods.

Air monitoring data could also be fed into the data
base to be made available to the entire system. At the
present time, the Division has thirteen "air monitoring

stations," each a trailer carrying equipment to run tests on
ambient air quality. These stations could be directly connected
to the computerized information system via telephone lines.

Two groups within the Division, Technical Services and
Engineering, are particularly interested in technical
developments concerning air monitoring and air pollution
abatement. The computerized system might thérefore include
an index to abstracts of relevant publications.

Finally, mention should be made of the possibility of
computerizing the budgetary system for the agency. Currently,
the Division uses a "line item" approach to preparing its
operating budget. However, elements of "program budgeting"
are incorporated into the formal application made annually
to the EPA in support of a Federal grant. 1In addition to
providing such budgetary analyses as variance reports, the
computerized system would facilitate the implementation of
a dual-budget system: "line item" budgets would be available
for dealings with the County and State governments, "program”

budgets would be available for applications to the EPA, and
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elements of both approaches could be utilized for internal
purposes.

The above discussion demonstrates both the need for and
the potential usefulness of an advanced, computerized, information
system for the Division. Moreover, the nature of the systems
design work that must be‘performed is such that accounting

personnel could make substantial and useful contributions.

Appendix B: Enlarging an AccountingﬁSystem'

to Include Environmental Information

The majority of the enwvitronmental information that
Midwest Utility requires for internal decisionmaking and
external reporting may be classified as being operating or

budgetary in nature.io

In this appendix, a case will be made
for integrating these sorts of information with the firm's
accounting system. While it is true that much of this information
is not of a monetary nature--some would claim that it is not
even "financial"--there are some important links to information
traditionally considered to be of an accounting character. A
pair of examples may serve to illustrate more fully these links
as well as their implications for the design of environmental
information systems.

The first example is drawn from the annual "air and

water quality report"” made by Midwest Utility to the IFederal

Power Commlission. As was stated earlier, in Chapter VII, this

10gee pages 186 and 187.
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report includes detalled data pertaining to fuel consumed

at each generating plant. One particular schedule rcquires

the data described below: :r:

1. For each month and for the year as a whole
a.Month
COAL
b. Consumption in tons
c. BTU per pound
d. Average percent sulfur
e. Average percent ash
f. Average percent moisture

7. Consumption in barrels
h. BTU per gallon
i. Average percent sulfur

j. Consumption in cubic feet
k. BTU per cubic foot

2. FYor each source of supply
COAL
b. DMine location
c. Quantity in tons
OIL
d. Supplier
e. Refinery or port of entry
f. Quantity 1in barrels
Now it should be noted that at the time a purchase or
purchase commitment is made for fuel, some manager at Midwest
Utility presumably has all of these data and others as well.
Accounting for fuel inventories requires that physical
quantities and dollar amounts be recorded. However, it would

appear to be a not-too-difficult task to incorporate the

additional characteristics listed under item 1. above into

115team—Electric Plant Air and Water Quality Control

Data, Part I--Air Quality Control Data, Schedule A--Fuel
Quality, pp. 2-3. Headings and identifying letters correspond
to those used in the actual schedule.
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such records. With regard to data pertaining to each source
of supply (item 2. above), a reasonably straightforward
extension of the accounts payable procedures should generate
such information with little ado.

The second example refers to the feedback control system
needed by the environmental manager in order to assure himself
that decisionc are being implemented properly and that no

unresolved problems have cropped up.12

Interestingly enough,
Midwest Utility's work-order system provides this very sort
of control, from a financial standpoint. Furthermore, the
work-order system is already automated! Would it not be
reasonable to extend the work-order procedures to cover the
additional types of information needed by the environmental
manager?

Inspection of other requirements for environmental
data of a budgetary or operating nature would, no doubt, lead
to similar observations concerning close links with the
conventional accounting system. When two information systems--
in this case accounting and environmental--parallel and even
overlap each other to such a considerable extent, 1t becomes
eminently reasonable to integrate them both in decign and
in operation. Without such integration, duplication of effort
and poorer communications among the various administrative

units involved become virtual certainties. In short, the

accounting cystem can indeed serve as a basic structure for the

12See pages 171 and 172 in Chapter VII and also page
222 in this chapter.
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recording and reporting of many types of environmental

information.



X. EXTENDING THE AUDIT FUNCTION TO

ENVIRONMENTAL REPORTING

This final chapter will conclude the discussion of the
potential scope of accounting for environmental-decisionmaking.
While the preceding chapter examined the roles for accountants
elther as staff members within government agencies and business
firms or as consultants to such organizatlions; the present
chapter willl focus on the function of independent accountants,
specifically CFA's, 1n helping to provide credible information
to outside users of published reports. This analysis will
commence by consldering the motives underlying audits of
environmental reports, Then, in order to furnish a concrete
basis for further discussion, recommendations will be presented
concerning the content of such reports., Next, the auditability
of such reports will be discussed f;om the standpoints of
the traditional "attest function" as well as lesser "levels of

1 Concurrently,

assurance" as recently suggested by one authority.
the manner in which such audits might be conducted will be
addressed. Finally, the alternatlive institutional arramgements

for performing these environmental audits and the ﬁature of

15. R. Carmichael, "The Assurance Function--Auditing
at the Crossroads,” The Journal of Accountancy, September 1974,
ppo 6“"720
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the required standards for reporting and auditing will be
studied.,

After this examination of the audit function has teen
completed, four general questlions raised by the material in
thls and previous chapters will be considered, In particular,
recommendations will be made concerning the ways in which

further research efforts might provide some useful answers,

Why Audit Envlrohmental Reports?

The information needs of the users of published financial
statements were discussed at some length in Chapter VIII.2
Such users must, in general, make elther or both of two
determinationss (1) the likely impact of disruption and
abatement on a firm's financial position and earnings prospects
and (2) whether the firm's environmental policies are effective
and appropriate, The same four conditions that make it difficult
for a user to evaluate the quality of conventional financilal
statements are present also with regard to environmental

3

reporting:

1, There exists an actual or potential conflict
between the interests of the user and the preparer,

2. The decision that is based, at least in part, upon
environmental reports 1s of significant consequence
to the user.,

3. The subject matter and manner of preparation of
environmental reports are complex,

2see pages 194-198,

3These considerations were detailed on pages 201-202.
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L, The user is effectively separated from both thre
preparer and the subject matter of these reports.

As a result of these circumstances, users of published
environmental reports have a definite need for some independent

assurance that the reports are credible,

Current requirements for attestation.--At the present

time, independent accountants must attest to certain kinds of
environmental information., First, they must assess the impact
of existing and planned environmental regulations on the
audited financlal statements, While the costs of pollution
control are quite significant, so are the risks assoclated
with continuing to cause disruption. Accordingly, the auditor
cannot render an opinion on the "fairness" of a firm's filnancial
statements without satisfying himself as to the adgquacy of
disclosure about environmental matters. Indeed, it has been
suggested that, for some firms, the reasonableness of the
"going concern” assumption may be properly questioned.u In
short, the CPA must consider the regulatory setting and the
firm's responses to 1it,.

The Securltles and Exchange Commission has made some

of these reporting obligations quite specific. Under the terms

uAmerican Accounting Association, "Report of the
Committee on Environmental Effects of Organizational
Behavior," The Accounting Review, Supplement to Volume XLVIII

(1973), p. 78,
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of Accounting Series Release Number 5170, in filings with the
Commission, disclosure 1s required of the material effects
that compliance with environm;ntal regulations may have on
the caplital expenditures, earnings, and competitive standing
of a firm, Furthermore, disclosure is also required of
expenditures that are material and may be traced exclusively to
compllance, If a reasonable basis for calculation exists,
estimates should be furnished of the environmental-compliance
portlion of the capital outlays for, as one example, the
congtruction of a new plant, Although these disclosure
requirements now pertain only to reports filed with the SEC,
there 1s reason to bellieve that they may soon affect corporate
reports to stockholders as well, For the SEC, early this year,
proposed new requirements which would, in effect, force much
of this information contained in the annual report on Form 10-K
to the SEC to be incorporated into the report to stockholders.5
These tentative requirements include:

1, A description of the general business activitles

of the firm, including information about different

product lines

2, A verbal summary of operations, explaining inter-
period differences in revenue and expense 1tems

3. Information pertinent to an understanding of the
firm's liquldity position and working capital
needs

L, CPA attestation to the financial statements for
the two most recent years

5Secur1ties Act Release Number 34-10591, January 10, 1974,
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Moreover, the SEC proposes that proxy statements inform the
stockholder that a copy of the entire 10-K report is available
upon request.,

While attestation to the annual financial statements
sent to stockholders and to certaln reports filed with the
SEC 1s the major way in which independent accountants help to
furnish credible information to "outsiders;" for those firms
in the "regulated industries," accountants also attest to
reports filed with such other government agencies as the
Federal Power Commisslion or the Interstate Commerce Commission,
For "power"™ utilities, the CPA must certify large portions of
the firm's annual report to the FPC, as was dlscussed in the
study of Midwest Utility.6 At the present time, however,
independent accountants do not attest to such speclalized
reports as a company's federal income tax return or a utllity's
annual report to the FPC concerning air and water quality control.7
Thus, current requirements for CPA attestation to reports filed
with government agenclies provide no clear indication of whether
the independent accountant might, at some future time, be
called upon to certify all or portions of a firm's comprehensive
report to federal or state-local environmental regulatory

agencies, should such a report actually be required, Yet, 1if

6see pages 173-174.

7FPC Form 67. See page 174.
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such reports must be audited, it seems likely that either the
CPA or staff personnel from the regulatory agencles will

perform this function,

The Content of Published Environmental Reports

Before discussing whether and how environmental reports
might be audited, 1t seems mandatory to examine the likely
scope and content that will be required for such reports, In
general, the concluslions to be presented here are based mainly
upon the previous chapters of this dissertation and the following
four significant pleces from the recent literature:

1, Dilley and Weygandt's article, "Meaguring Social

Responsibility: An Empirical Test"

2. Beams and Fertig's article, "Pollution Control
through Social Cost Conversion"9

3. Various writings of Linowes, but most specifically,
his artic}&, "The Accounting Profession and Social
Progress™

L, The report of the AAA's Committeflon Bnvironmental
Effects of Organization Behavilor

8Steven C. Dilley and Jerry J. Weygandt, "Measuring Social
Responsibilitys An Empirical Test," The Journal of Accountancy,
September 1973, pp. 62-70.

9Floyd A, Beams and Paul E, Fertig, "Pollution Control
Through Soclal Cost Conversion," The Journal of Accountancy,
November 1971, pp. 37-42,.

10David F. Linowes, "The Accounting Profession and
Social Progress," The Journal of Accountancy, July 1973, pp. 32-40,

11

Op. cit,
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Background descriptions.--Beams and Fertig recommend

that a standard industry note be included in the environmental
report of a firm, identifying "the major pollution control
problems wWithin the industry, the goals of the industry in
abating pollution, the control standards which have been

imposed and the deadlines for compliance with existing

standards + + ."12 Beams and Fertig further suggest that such
verbal notes might be prepared periodically by the staff of the
American Institute of CPAs, The inclusion of this standard
1ndustfy comment would surely help to place the environmental
activities of a particular firm into context, However, the use
of such a note might not be strailghtforward in at least two
situations, First, the operations of many conglomerate firms
are so diverse as to preclude the use of a single note for one
specific industry., Stilll, this problem is no different from the
general difficulties encountered in attempting to interpret

the financlal statements for such firms: many issues remain
unresolved in the financial reporting by conglomerates, Perhaps
line-of-business environmental reports, each with a different
industry note, might be a reasonable approach, The second
circumstance inhibiting the use of a standardized industry note

would involve an environmental report for an atypical firm, one

12Page L2,
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whose industry either isnot major or is not clearly defined,
In this instance, the best approach might be to omit an
industry note altogether,

The second part of the background description would
pertain to the environmental affalrs of the individual firm,
and would address four topics. First, general disclosures
would be made pertaining to the various disruption concerns of
the firmis thelr natures, the physical quantities emitted
of different pollutants (or other appropriate measures of
disruption), and the systematic relationships between different
disruption forms and the levels and types of the firm's
operating activities. Second, the regulations that cover the
firm's disruption activities should be described in terms of
major emissions limits or compliance standards; deadlines;
noncompliance penalties; and, 1f material, prospective or
contingent aspects of regulation.13 Third, the general goals
and specific programs of abatement for the firm should be
presented, including falrly detalled estimates of time-schedules
and costs to be incurred, Moreove;, information concerning the
firm's progress toward meeting these goals and completing
scheduled projects should be supplied., Fourth, the total and
overall impact of "material environmental effects on financial
position, earning and buslness activitles of the organization”

should be disclosed.14 As part of such disclosure the existence

13
p. 110,
14

"Report of the Committee on Environmental Effects,"

Ibid,
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of any unrecorded liabilitiez or contingencles should be

made clear.

The environmental financial summary.--The second major

part of a firm's environmental report would comorise a
statement summarizing the financial aspects of abatement.
This statement would include three sections, each keyed to
one of the three "major" financial statements: 1income, financial
position, and changes in financial position. Furthermore,
wherever appropriate, this monetary statement would refer the
reader back to the background description discussed above.

In the financial summary, environmental outlays would
be listed, in the manner implemented by Dilley and weygandt
for an actual firm, and these items would be linked to the
statement of changes in financial position.15 It should be
noted that the schedule of environmental outlays would probably
contain more detail and might be aggregated along different
classifications than the "funds" statement. Accordingly, for
each item in the environmental schedule that is not identical
to an item in the "funds" statement, parenthetical explanation
should be provided to reconcile it with the latter statement.
This same approach to reconciliation would also be anplied

to environmental information linked to the income and position

155@0 the znvironmental cection of Dilley and .eyganat's
"Statement of Funds Flow for socially kelevant Activities"
on nage 69 of their article.
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Statements.

Environmental exnenses, keyed to the income statement,
should be shown basically by major lines of business, kinds
of omerating activities, or abatement vrograms of the firm.

For each expense item, cost behavior and "degree of necessity"
should be shown. If an expense has been incurred that is not
strictly required by abatement regulations, the reasons for the
firm's "voluntary" action should be made clear. Lastly,
environmental assets and liabilities should be listed, on the
same segmental basis as used for expenses. These items would,
of course, be keyed to the position statement.

At this point, the reader should note that the recommended
environmental financial summary does not incorporate either
price-level adjustments or the use of current (as opposed to
historical) cost as the basis for the valuation of assets.
While the contention was made in the preceding chapter that
these modifications could contribute to the usefulrness of
environmental reports to "outside" usersas well as to managers
and economic analysts, it seems that the confusion which might
result from using principles in the environmental report that
differ from those incorporated into the firm's re;ular financial
statements could wcll outweish the possible tenefits to be
had.lﬁ Therefore, the uce of such techniques in published

environmental renorts 1c not recommended until such time ac

14, o
“lec paren 225-226,
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thcy are anplied to published financial stntementis. [lowever,
the author considers the potential usefulnecs of price-level
adjustments and current costs for cnvironmental deciclonmakin:
to be just one indication of the need for ;enerally-accepted

accounting principles to move in this direction.

Forecasted information.--t.0ost of the information to be

included in environmental reports of the typc described above,

as well as most of the environment-related information currently
required by government agencies and generally-accepted accounting
principles, 1s essentially hictorical. However, somc forecasted
information is required. Ectimatesofmaterial, anticipated
control costs must be provided under SeC disclosure provisions
and nrobably under GAAP as well. IFurthermore, the background
descriptions within the proposed environmental reports certainly
would contain some information on a projected basis. Then too,
future circumstances often tend to affect the historical finuncinl
statements: as one example, abatement regulations may have the
effect of hastenin~s the obsolescence of a manufacturing plant,
leading to a reduction in its expected useful 1life and increased
current depreciation charges.

#hile some projected information might thus be incluaded
in statements that are fundamcntally hictorical, it does mecm
plausible that comprehensive forecasts could be useful to all
parties concerned with environmental decisionmakins. Such
forecacts could contain the came corts of information ac would
the environmental financial swmary described above, zlbelt on

a projected, rather than historical, basis. While some welighity
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igsues remain to be resolved, the notion of corporations wmakin.-
financial forccasts available to outciders seewms to be garnerin:
support. There 1s even some feeling within the nublic
accounting profession that independent auditors could provide

17 ..

some "assurance" with regard to forecasts. 11 accountants do
begin to be associated with financial forccasts and if, as will
soon be argued, they can extend their audit function to environmeri-
tal financial summaries; there would be little reason to doubt

that they might audit environmental forecasts as well.

The Auditability of Environmental Reports

The question may now be raised concerning the extent to
which environmental reports of business firms, prepared along
the guidelines proposed above, would be amenable to audits by
independent accountants. while Dilley's research lends come
tentative, empirical support to the idea that accountants might
attest to these reports, much more "field work"™ remains to bve

done.18

In this study, however, an a prioril attack will be
employed: the form and cubstance of the environmental renort

will be compared with the general principles decceribed in

17,

D. R. Carmichacl, "rinanclal rorccasto--tne rotential
role of Independent CrAs,"™ The Journal of Accountuancy, .eptember
1974, vnp. BL-EF,

15,

steven L. Dilley, Accounting, for wxternalities:
Conductin . a Socinl Audit and Preparings a social kesponsibility
Arnunl Repnrt for a lublic Utility, unpublicned doctoral
discertatio.:, University of lilcconsin--tadicon, 1072,
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A Statement of Pasic Accountin~ Theory, while consideration

(@}
will also be given to how the audit might actually be performed.l”

Auditing the financial summary.--3ince this section of

the environmental report contains financial data similar to thosc
that appear in the regular financial statements, 1t chould be

just as readily audited as are those statements, unless some
difficulties are introduced by choices concerning either the

data to be included or the methods of agzregation and the

amount of detail to be used. Obviously, the data in the finarcial
summary are quantifiable, while previous portions of this
dissertation indicate that they are indeed relevant to the

users' needs. lioreover, the recommended format for the financial
summary was developed with specific regard to its (1) beins
appropriate to its expected use; (2) disclosure of si~nificant
relationships, through its scheme of catersorization and
decerintion of environmental itemc; and (3) disclosure of thz
circumctances under which it ic preparcd, throuzh the incluczion
of background information. ilcnce, the only princinles, oot

forth in AZO3AT, that necd be checked for apnlicability seern

to be freedom frow ©Wias, uniformity of przctice, and consictincy.

in order to fulfill thece three v»rinciolce, enviroanentil

Finnncial cumnarics nmust be baced upon renorting ctondacds
19 A P i : e .
Cowailtieco to Dlrepare n LStatement of sasic Accounting
“hecory, A _Jtatermont of Bacic Accounting Thoory (= 1z,uon,
Tllinois: American Accountin - acsociation, 1950). Thes. princini«

were discucsed earlier, on naes 194-198,
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that provide useful definitions for various categories of

data. By reference to a comprehensive set of such standards,

the independent auditor could ascertain whether the proper

items have been included and whether appropriate aggregation
methods have been applied. If these two questions can be
answered affirmatively, and assuming that the reporting standards
are adequate, all of the principles for financial reporting
would seem to be met. The specific nature of the required

environmental reporting standards will be discussed shortly.

The "attest" approach.--In light of the above discussion,

it is quite reasonable to conclude that the independent auditor
could perform the same function--often called "attestation"--

with regard to the environmental financial summary as he performs

20

concerning the published financial statements. The financial

summary does indeed appear to possess the attributes that the

AAA's Committee on Basic Auditing Concepts deemed essential

21

for any extension of the audit function. In particular:

1. Assertions that are quantifiable and verifiable
may be deduced from evidence pertaining to the
items contained in the summary. For instance, the
existence of a pollution-abatement device and its

2OThe phrase "attect function" was popularized by

Herman Bevis in his article, "The CPA's Attest Function in
‘odern Society," The Journal of Accountancy, February 1962,
pp. 22ff.

41American Accounting Association, "Report of the
Committee on Basic Auditing Concepts,” The Accounting Review,
Supplement to Volume XLVII (1972), pp. 30-31.
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recorded cost may be verified by physical
observation and inspection of documents.
Standardized definitions could be applied to
determine whether the device is indeed pollution-
abatement equipment.

2. The data in the summary flow from the firm's
accounting information system. Principles of
internal control that apply to all accounting data
apply to this item in particular.

3. The set of environmental reporting standards would
serve as a generally-accepted basis for evaluating
the information in the summary.

In addition to these three aftributes of the subject

matter of an audit, the AAA committee also considered two

constraints related to the performance of the audit: +the

competence of the auditor and the language of his report or
opinion.22 If the auditor is qualified to conduct an examination
of and give his opinion regarding the firm's financial statements,
then he should be competent to audit its environmental financial
summary as well, since it contains the same sorts of data.
However, because of the specific nature of the subject matter

of the summary, the auditor must to some degree rely on the
technical knowledge of environmental specialists in law and
engineering. As concerns his report, the auditor would essentially
state his opinion acs to whether the summary has been prepared

in material conformity with "established environmental reporting
standards." Closer looks will be taken, later in this chapter,

at the role of technical experts and the nature of the auditor's

opinion. At thic point, however, attention must be given to the

Ibid.
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auditability of the other portion of a firm's environmental

report.

Auditing the backeround information: the

"assurance"” approach.--In contrast to the financial summary,

this part of the environmental report contains much that is
descriptive rather than quantitative. Also, certain information
about the nature of the firm's disruption problems and its

goals and programs for abatement do tend to be more subjective
than the largely-historical financial summary. Accordingly,

the independent auditor probably would not be able to render the
same sort of opinion on this section as he could on the summary.
However, as Carmichael has recently pointed out, the independent
accountant's function need not be restricted to giving either

no opinion at all or "the maximum assurance of an opinion

audit . . . ."23 Carmichael is concerned that fhe term "attest,"
as applied to the work of auditors, has developed an overly
narrow connotation of placing a "stamp of approval” on a firm's
financial statements.24 He contends that "rather than imposing
a framework analogous to [generally-accepted accounting
principles] on all forms of information, a better approach might
be to recognize that not all information can achieve the same
level of reliability and to charge the auditor with different

levels of responsibility for various types of information."25

23Carmichael, "The Assurance Function," p. 68.
241pid., p.66.

251bid., p. 68.
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In short, Carmichael proposes that accountants provide varying
"levels of assurance" for different types of information.

In order to provide some assurance concerning the
background portion of a firm's environmental report, the
independent auditor must consult with legal counsel, regulatory
agencies, outside environmental experts (with particular regard
to the disruption problems typical of firms in this industry),
and the firm's management. Further, the auditor must study
internal memoranda and board minutes to satisfy himself that
the firm has not blatantly misrepresented its disruption
problems (both existing and potential) and its abatement goals
and progress. With regard to physical measures of disruption
caused by the firm, the auditor can first check with an independent
expert--perhaps a consulting environmental engineer--to see that
the measuring device (or technique) is both appropriate and
working correctly. Then, the auditor can proceed to test,
in a manner comparable to testing financial transactions,
whether the data generated by that device have been recorded
and summarized properly. He can study the adequacy of internal
control within this segment of the firm's information system.

In his article dealing with financial forecasts,
Carmichael proposes some questions that an auditor might address
in order to provide assurances to users of the report.26 These

questions can be adapted to the independent accountant's

26Carmichael, "Financial Forecasts," p. 85.
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investigation of the environmental background description,
particularly the information included therein that pertains
to abatement goals, programs, and progress:
1. Are budgets and schedules of costs incurred to
date accurately compiled? That is, have arithmetic
and similar errors been avoided?
2. Are all the data presented consistent with each other?
3. Are the principles upon which these schedules were
prepared consistent with both generally-accepted
accounting principles and the manner of presentation
used in the firm's regular financial statements

and in its environmental financial summary?

L, TIs there adequate disclosure of the uncertainties
associated with the projections being made?

Institutional Arrangements for Performing the Audit

The general conclusion that can be drawn from the
previous section of this chapter is that environmental reports
of business firms are amenable to the audit process. Moreover,
independent accountants could attest to the financial summary
portion of such reports and provide a somewhat lesser degree
of assurance concerning the background description. In the
following paragraphs, attention will be paid to the alternative
institutional arrangements under which these audits might be

conducted.

The CPA audit.--In discussing the auditability of

environmental reports, the previous section of this chapter
considered explicitly the standpoint of the independent CPA. One

of the critical questions that arises in connection with this
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approach is the role of technical experts. While the specific
knowledge of such persons is definitely needed, it is not clear
whether their relationships to the independent auditing firm
should be that of employees or outside consultants. Use of an
outside consultant would probably require the auditor to assume
some responsibility for his work, but with the entire subject
of the auditor's legal liability currently a topic of considerable
debate, neither arrangement has a readily-demonstrable
advantage. Perhaps the approach to be followed will actually
depend upon the sheer volume of environmental audit work done
by a CPA firm. Firms engaged in substantial amounts of such
work would probably recruit or develop in-house experts. Other
firms would likely turn to consultants.

A second question germane to the CPA audit of an
environmental report concerns the actual and perceived relationship
between this audit and the conventional financial audit. If
environmental reports become required, either under SEC disclosure
rules or generally-accepted accounting principles, their being
audited would constitute a straightforward and necessary
enlargement of the financial audit. Even under these circumstances,
many CPAs would no doubt be reluctant to extend their role to
embrace the audit of the environmental report--particularly the
background description section--for fear of impairing investor
confidence in the financial audit. Certainly, the user of
published reports would be asked to distinguish between at least
two different levels of assurance. However, this degree of

sophistication is not too much to expect of users. DMoreover,
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the expanded wording of the auditor's report, with emphasis on
the different types of assurance being g£iven, may actually
serve to better convey the true meaning of the attest and
assurance functions.

If environmental reports are not specifically required,
but rather are provided voluntarily by business firms; and if
the standards for the preparation of such reports are not
as sharply defined as they would be for required reports; it is
very likely that the audit personnel of CPA firms would refrain
from becoming too closely associated with the audits of

27

environmental reports. Instead, the management services
staff of the CPA firm may "run" the audit, using the audit
staff's review of financial aspects of the environmental report
as part of the basis for an audit opinion. Here some valid
questions might arise concerning the auditor's independence
with regard to both the financial and environmental audits.
Further, the distinction between the audit and management
services functions within a CPA firm may become blurred. While
these worries are quite real and have been discussed by others,

they do not seem to be insoluble.28

27If a sufficient number of firms voluntarily prepare
environmental reports, before long reporting guidelines will
probably be establiched by either the SEC or the FASB. 1In all
likelihood, a reguirement that such reports be prepared by all
firms would soon follow.

28See Carmichael, "Financial Forecasts," p. 86. Alco
see "Report of the Committee on Environmental Effects," p. 114,
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The social audit approach.--An alternative to extending

the scope of the CPA's audit to embrace environmental reporting
would be to have a separate examination conducted along social
auditing lines. It is crucial to note, however, that the
characteristics of social auditing have not yet been specified
clearly. At one extreme, a social audit might be made of an
environmental report prepared by management; such an approach
might be little, if at all, different from the CPA audit of

a voluntary report, as described above. On the other hand, a
social audit might comprise the preparation of a report by

the social audit team with the goal of stating an opinion
concerning the firm's good-citizenship or social responsibility
pertaining to its environmental affairs. While the CPA firms
might find no serious problems in becoming involved with social
audits of the former type, they probably should avoid those of
the latter. For instead of giving his professional opinion
about the "fairness" of a firm's statements, a social auditor
in the second situation might be stating his conclusions about
the firm's actions. Such a function would be closer to the
financial analysis often furnished in investment newsletters than
it would be to financial auditing. It is hard to imagine a

CPA firm distributing its own buy, hold, and sell recommendations
for the securities of various firms, including some which it
serves as auditor! By analogy, serious doubts about the CPA's

independence would surface if, in addition to conducting
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financial audits, he became assoclated with "socilal responsibility
judgements."

While the extent of involvement by CPAs should
accordingly depend upon the specific nature of the social

audit to be conducted, accounting expertise would be required

regardless. In any soclal audit of a firm's environmental
activities, much financial data must be considered, the data-
processing system must be evaluated, and auditing techniques
must be applied. At the minimum, a trained accountant should

help supervise the audit. In all likelihood, an accountant

should be the leader of an interdisciplinary audit team, as

29

suggested by Linowes. If CPA firms do not become involved,

perhaps independent social auditing firms of some sort will

be developed.30

Whatever the structural arrangements, accountants
must participate in social audits.

One last observation may be made here concerning the
content of a social responsibility-environmental report for
a firm. Under both the Dilley-Weygandt and the Linowes

approaches, only those environmental expenditures that are not

specifically required by existing regulations would appear in

the statement. As Linowes states: "Such expenditures required

by law . . . would not be includible since they are necessary

costs of doing business."” While it is important that the "degree
29

Op. Cit., p. 38.

3OT‘nis possibility is noted, with some favor, in Dilley,
op. cit., p. 89.



258

of necessity" for each of the environmental expenditures be
disclosed--this was one of the provisions suggested earlier
for the environmental report--the omission of "required" items
might tend to convey an improper impression of the full scope
of a firm's environmental activities. Perhaps in the context
of a full "social responsibility operating statement;" covering
such social concerns as environment, employee health and
safety, product safety, minority hiring, and others; the
restriction of including only "voluntary" items 1s appropriate.
However, in constructing a comprehensive environmental report,
voluntary and required items must both be presented, although

they should be distinguished from each other.

Government auditors.--If environmental reports, submitted

by individual firms, are to be used for governmental decisionmaking
pertaining to setting and enforcing environmental regulations,
an audit may be required. One possibility is to have government
employees perform this audit. To be sure, governmental auditors
now examine government agencies, tax returns, and regulated
firms such as banks and insurance companies. However, even
though physical inspections of abatement devices and other

such checks are now and will continue to be performed by
government personnel, it is not likely that there will ever

be comprehensive government audits of the environmental reports
of firms. Dilley has pointed out that "social and political
pressures" would tend to prohibit such undertakings and that

"the job of preparing such social responsibility statements
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would probably be too large and too expensive to meet with the

n31

approval of federal and state legislators. Long before
a government agency would develop its own audit staff to perform
such an examination, 1t would be likely to require CPA

certification of the firm's environmental report.

Environmental Reporting Standards

The preceding investigation of the auditability of
environmental reports, as well as the manner in which such
audits might be conducted, leads naturally to a discussion of
standards for the preparation of these reports. Accordingly,
this section will survey the nature of the required standards
and the ways in which they might be developed. These consider-
ations apply most specifically to environmental reports audited

by CPAs.

The types of standards needed.--In order to determine

just what should appear in the background description portion

of a firm's environmental report, the independent auditor

will have to refer to specific guidelines established by some
authoritative body. Moreover, throughout the report, standardized
terminology must be used; comprehensive environmental reporting
represents an innovative concept and its terminology is both

unrefined and ambiguous.

311pi4.
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Thornier problems involve the establishment of
categories for environmental costs. A primary question to be
resolved is just what should be considered as an environmental
expenditure? 1In essence, a generally-accepted definition or
set of definitions are required. Furthermore, rules must be
formulated for the treatment of joint costs, common phenomena
in abatement programs. There does seem to be a consensus
on the theoretical superiority of the incremental cost approach,
as in calculating‘the additional expenditures associated with
building a smokestack twenty feet taller than is essential
to the "basic" operation of a new power plant, in order to
comply with environmental regulations.32 Often, however, a
"new facility may not be available without the additional
environmental control components" and thus, "the solution [ to
the joint cost problem] could well be that no allocations are

"33

appropriate. If such a condition does exist, how should it
be disclosed in the firm's environmental report? Other
reporting problems concern the circumstances under which
liabilities or contingenciles should be disclosed, whether a
pollution control cost should be treated as a product or period

cost, and whether losses related to such events as the early

retirement of a plant because of its inability to meet

32For instance, see "Report of the Committee on
Environmental Effects," p. 104. This approach was also suggested
by accounting personnel at "Midwest Utility" (see pages 188-189).

L 33"Report of the Committee on Environmental Effects,"
p. 104.
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environmental standards should be shown as operating or
extraordinary items. All of these considerations have
counterparts in the conventional financial reporting of
business firms. Once again, some authoritative body must

set the groundrules.

Who will set the standards?--Government agencies that

regulate either environmental disruption (such as the EPA

and state air quality agencies) or industries (such as the

FPC and state public service commissions) generally prescribe
certain practices to be followed in ﬁreparing reports to be
submitted to them, but they do not set public reporting
principles in general. The SEC with its broad authority,

could conceivably develop specific environmental reporting
standards. Yet, this area represents both a significant
challenge and an important opportunity for the public
accounting profession: these standards could reasonably be

set by the Financial Accounting Standards Board. Such an
arrangement would be especially beneficial because of the

large overlaps between environmental and financial reporting.
The principles underlying these two functions must be
consistent! As a procedural suggestion, this author would
encourage the AICPA to appoint a broad-based commission,
structured along the lines of the recent "Wheat" and "Trueblood”
study groups, to develop tentative principles for environmental
reports. Eventually the FASB could adopt the actual standards,

upon completing its formal proceedings.
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Once environmental reporting standards have bteen
established, the AICPA's Committee on Auditing Procedure could
set general guidelines for conducting environmental audits.
The evidence reguired, the technical competence of the auditor
and his reliance on independent environmental experts, and
the wording of tne auditor's report are perhaps the tnree

ubjiects that tnis committee would have to deal with.

)]

major

Recom~ondations for Future Resecarch Efforts

Tnis dissertation has raised certain questions that
can and chould be tested empirically. These issues will be

stated and explained briefly below.

How cun o firm's accounting cystem be modified

to provid: cnvironrcental reportc?--In an appendiz to

Chupter IX, a proposal was made for integrating Nidwect Ltility's

canvironmental information (of an operating or budgetary nzture)
Cn s . 34 c s s .

with 1ts formal accountling system. A specific 1llustration

was provided, dealing with accounting for the firm's fuel

nventory. However, trne precise manner 1n which environrmental
riformation can be integrated into the accounting cystemnm remains

to be demonstrated.  Jomcone chould actually try to do 1t!

Preparation and audit of an actual

rrnvironmental report.--Another reccearch project tnat

. (s -
7 Tee pasrcs 232-235.
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might be undertaken would comprise an attempt to prepare an
environmental report in accordance with the guidelines presented
in this chapter. Furthermore, an audit of this report could
be tried. Such an effort is likely to help specify environmental

reporting standards in addition to proving the feasibility of

reporting and auditing environmental information.

Is the information contained in the

environmental report useful?--If the reports accountants

prepare are not useful to decisionmakers, why continue to

prepare them? There is a real need to establish the usefulness

of environmental reports to economic analysts, managers, and
outside users. While this dissertation does provide conceptual
arguments supporting the proposition that environmental information
of the kinds mentioned in this and the previous chapter should

be useful, some empirical evidence must be obtained. Studies

could be set up to furnish reports to users and see whether

the users can and do employ them in making deciéions.

The broad conceptual framework developed in this
dissertation as well as the conclusions presented should,
hopefully, aid the investigation and resolution of these and
other issues. This writer is convinced that various decisionmakers
really do need environmental information and, furthermore, that
persons with backgrounds in accounting can definitely help to

make useful information available.
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