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Introduction to the Research Problem

The University of Michigan's Sea Grant Program is designed
to study the dynamic process of water resource management in the
Upper Great Lakes region. To accomplish this, the natural pro-
cesses of chemical, biological, and physical renewal are modeled
in an effort to represent accurately the environmental field with-
in which man lives and works. Human effects on this system are
represented by models of efforts to manage water resources polit-
ically and to control water use. Yet to date there has been lit-
tle effort to understand the effect of water quality considerations
on decision making in industry, perhaps the largest single com-
ponent in the syst: em responsible for water pollution.

Ideally, the output of a study of the relationship between
industries and their water requirements would be a mathematical
model of the net impact of industry trends on the use of an area's
water resources. The financial constraints of the Sea Grant Pro-
gram do not allow the implementation of such a model-building
exercise. However, the question remains: to what extent can the
future demand for water resources forecasted on a trend basis! be
altered b additional in ormation in uts from ex erts artici at-
in in such ro raxns as the Universit o Michi an s Sea Grant

ro ram2 I our current research can etermine to what extent
cient ic information upon which businessmen can base their

decisions is available and what scientific information businessmen
perceive that they need, then providing such information may in-
crease the amount of consideration given by industry to water
quality.

Current. Research on Pollution Control

Many of the research studies to date on the quality of earth
resources have originated as reviews of successful community re-
source management programs or as treatises on the engineering re-
quirements for pollution detection and control.

Technical re uirements for llution
detection and control

Of the books and articles on pollution abatement, most have
been justifiably concerned with defining exactly what levels of
the various effluents constitute pollution and with devising means
of tracing the effluent to the polluter. Modern Manufacturing
 formerly reactor magazine! devotes an entire section of its



1publication to pollution detection and control devices. Con-
ferences and seminars on technical progress toward meeting pol-
lution standards have also resulted in reports and technical
bulletins on progress within specific industries or geographic
areas. Typically, these books cover economic considerations
only from the standpoint of the initial trade-offs between the
cost and the effectiveness of particular devices designed for
pollution abatement. They place little emphasis on the other al-
ternatives considered while making the decision which the firm
undertook when planning for resource conservation.

Communit resource mana ement
~ ~ ~ I I

Sigurd Grava, in Urban Plannin As acts of Water Pollution
Control, has developed a an oo or commun ty leaders to fol3.ow
WWWen~ey COnaider inStitu!ing a COmmunity aCtiOn prOgram tO
police industry po3.luters. Although he thoroughly discusses
the alternative enforcement methods and their effects on industry
action to meet minimum water quality standards, he does not con-
sider industry-initiated activity or the information that industry
officia3.s need in order to reach an educated decision on long-
range company plans. Instead, his book is a guide for the in-
experienced community leader who finds himself without an adequate
political strategy to marshall resources against polluting in-
dustry groups. The lessons in strategy make useful reading for
the industry executive, but they certainly contribute little of
value f' or application within the company's internal organization-
al structure,

1
See, for example, "Industrial Pollution Control: A Monthly

Section," ed. by Herbert F. Lund, Modern Manufacturin , Dune 1968,
pp. 183-200.

2
Typical of the writing done in this area are Lawrence Crockett

and Ralph A. Berets, eds. proceedin s: Mich. water and Air pol-
lution Standards  Ann Arbor: In ustr al Development Divxszon,

and Economic Im act, of Air Pollution Controls on Gra Iron Foun-
d n r 4

Control Admrnistration, Environmental Health Service, Public
Health Service, U.S. Department of Health, Education, and Welfare,
November, 1970.!

3
Sigurd Grava, Urban Plannin As ects of Water Pollution Con-

trol  New York: Co3.umbia Universj.ty Press, 1969!.



Similarly, George Hagevi!c's frequently referenced study of
the decision-making processes which are reflected in selected
cities' water management experience emphasizes the decision-
making processes app!led to civic management rather than to in-
dustrial management. Hagevik's was the fi.rst work, however,
to trace the decision processes of pollution control in any
sphere and to relate those processes to theoretical models of
decision behavior. He concluded that a novel approach was re-
quired to pressure existing industry into compliance with mini-
mum standards. He broadly described the technical information
requirements of the community group to assure that the restraints
could be legally enforced, and he defined the state of informa-
tion of the negotiating parties as imperfect. Yet he assumed,
like others, that the corporate body is essentially a reactor
and not an actor. He did not acknowledge the possibility that a
corporation, given adequate information on harmful activities
and on alternative remedies, would undertake independent control.

The Conference Board stud

The first study to consider the firm as an actor in the
field of pollution control was conducted on an international
sample of North American firms by the Conference Board  formerly
the National Zndustrial Conference Board! . The activities in-
itiated by 89 companies in pollution-prone industries were re-
viewed under four principal categories: pollution control organ-
ization, the executive and his responsibilities, pollution con-
trol policy, and future organization plans.

Pollution control or anization. The Conference Board found
that a ou a o t e 9 companies reporting independent ac-
tivity in this area had set up a special pollution control unit
which they designated "environmental quality," "air and water
pollution control," or "air and water conservation" units. Com-
panies which did not identify special units assigned the respon-
sibility for pollution control activities to other functional
units. Manufacturing and engineering were the most likely units
to assume control of pollution abatement activities. A few com-
panies assigned the function to research and to other miscel-
laneous areas, but such unusual arrangements were genera,lly ex-
plained by technical problems unique to the industry.

Hagevik, George H. Decision Nakin in Air pollution Control:
A Review of Theor and Practice wit Em hasis on Selected L.A.
N.Y. Cit Hang ement Ex eriences. Praeger Special Studies
Economic and Social Development. N.Y.: praeger Publishers, Inc.1970.

"Highlights for the Executive," Cor orate or anization for
Pollution Control, Conference Board Report, No. gp7  New York.
The Conference Board, Enc., 1970!.



The pollution control. unit reported to different levels
of supervision. The supervisor was most often a staff special-
ist,, either a manager or director of a functional area, but
frequently he reported to a line vice-president, and in a few
cases he reported to the president. Since pollution control
activities were so closely wedded to other controls within the
production of the finn, it is understandable that they were
assigned primarily staff status.

The executive and his res onsibilities. The Conference
Board compare pos tron gu es an ob escriptions of the ex-
ecutives Xn charge of pollution control to determine the duties
assigned to them by their various companies. The Board found
that most companies preferred to include the broader area of
environmental quality in the executive's duties. Thus, noise
reduction, solid waste disposal, beautification, and product
safety were also assigned to the department in order to consoli-
date efforts to improve the environment.

Position guides called for the ideal executive to be compe-
tent in both "technical and administrative matters" as well as
to be able "to communicate effectively with corporate and operat-
ing management."7 His duties most frequently included:

l. Coordinating divisional engineering and technical
activities.

2. Coordinating and reporting on overall corporate programs.

3. Representing the company before governmental agencies
and at legislative hearings.

4. Developing pollution control objectives and policy.

5. Handling relations with trade associations and with
technical and other groups.

Pollut,ion control olic . The conference Board found that,
contrary to popu ar open on, many corporations considered pol-
lution control a necessary part of the cost of doing business
and that they recognized a social responsibility to initiate con-
trols to preserve the community in which they do business. However>

Xbid-

Xbid.

8
Xbid.



a number of companies, in stating. their position on environ-
mental quality, called attention to the need for "realistic"
and "economicall feasible stan ards and called for consider-
ation of local and re ional env ronmental ualit standards
rather than uni orm ederal stan ards, which they felt might
be unnecessarily str ngent n some instances. Establishment
of equitable standards, in the opinion of some executives, re-
quires continuing communjcation and close cooperation between
industry and goverrunent.

The polluti.on control executive did more than simp3.y imple-
ment policies handed down from the higher echelons of management.
There was considerable evidence that he helps to formulate policy
as well. His recommendations are often accepted for implemen-
tation without revision.

Future organizational lans. Participation in policy forrn-
ulation imp ies t at t e ecisions of the pollution-control ex-
ecutive affect the company more fundamentally than was first
supposed. The Conference Board reviewed only the plans of com-
pany officials to enlarge their pollution control activity as a
department within the company. Although most companies envision
this function as an area of increasing emphasis at the corporate
level, none was asked to comment on the effectiveness of the
department, its influence of the department of corporate plan-
ning activities, or the ability of the pollution control execu-
tive to effect. company change.

The Wal3. Street Journal Stud

Another study was conducted in June 1971 by the Market Re-
search Department of the Wall Street Journal on a sample of 3,076
of the Journal's subscribers companiey0and businessmen! who were
actively involved in pollution control. The study was designed
to get answers from businessmen about their companies' activities
in pollution control, projected needs for equipment and services,
and attitudes towards the implernentat.ion of pollution contro3.s.

Com an or anization and anti- llution efforts. one-third
of the compan es reported, that primary responsibi ity for pol-
lution control rested at the corporate level, and almost half
said that po3.lution control was handled at the plant level. There
was a particular individual specifically in charge of pollution
control activities in about one-third of the companies surveyed.

10 Erdos and Morgan i Inc-, A Nationwide Surve of Environmental
Protection, Sponsored by the Wall Street Journal  N.Y.: Dow Jones
6 Company, Inc., 1972! ~
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Generally, his major activities in this connection were:

Following new industrial developments.

Suggesting new procedures or improvements.

3, Coordinating engineering and technical efforts.

4. Keeping top management informed of the company'8
progress in the field.

Although the respondents were asked to indicate how many years
of experience in the company this individual had, the survey
did not probe the effectiveness of such a position or its in-
fluence and actual impact on the companies' pollution control
efforts.

The main environmental problems reported by companies were
air purification, water purification, and solid wa.ste disposal.
Mentioned most often as a source of help in solving environmen-
tal problems were manufacturers of specialized equipment. In-
CreaSed eXpenditureS fOr pOllutiOn COntrol Over the next three
years were forecast by about two-thirds of the respondents, and
almost half of the companies reported participation in joint anti-
pollution efforts with community or industry groups.

Anti ollution roducts and services. One-fourth of the com-
panies on the Wall Street Journal survey said they provided pol-
lution control dev ces and serv ces to others. Twenty percent
of this number provided such products to reduce water pollution.
These products and services were offered to industry, government,
and the general public.

ttitudes toward environmental rotection. The Wall Street
Journal study also found that a majority of respondents were of
the oprnion that government should play a major role in environ-
mental protection and that the federal government should initiate,
establish, and enforce standards for pollution control.

Many respondents held that industry and consumers should
bear the cost of the pollution control programs. A large major-
ity were very much concerned about pollution and, as members of
the community, felt an obligation to share in the cost of improve-
ments through the payment of higher taxes. Almost half of the
respondents projected the length of time necessary to reach a
desirable level of effluent control as five years or more.

Although it was reported that a great majority of respond-
ents read books and articles on the subject of pollution control
and that a few were members of groups on environment, the survey



did not inquire about. the types and sources of information on
pollution control that were used in industry and how useful they
were to executives, either to those in charge of pollution con-
trol activities or to those simply concerned with environmental
improvements.

The McGraw-Hill stud

A study released in May 1973 by McGraw-Hill showed that
American business planned to spend $6.2 billion in 1973 to con-
trol air and water pollution, 38 percent more than in 1972 and
nearly double the 1971 figure. But this was hardly enough ex-
penditure to keep pace with increasingly stringent federal reg-
ulations. The study reported that companies estimated the spend-
ing necessary to meet 1973 standards at $22.3 billion. However,
9 of the 26 industries surveyed expected to spend less on pol-
lution control in 1976 than in 1973, because the "catch-up"
phase would then be over. The survey also showed that, although
industry was spending more to curb air pollution  $3.6 billion!
than to curb water pollution  $2.6 billion!, for the first time,
spending for water pollution control was rising faster than
spending for air--a fact which "may reflect industry's reaction
to the stiff 1972 Federal Water Pollution Control Act passed in
November 1972." The survey concluded that "pollution control
represents a major cost of doing business in the U.s." and that
"Amer pan business is clearly committed to ecological improve-
ment.

The Michi an Sea Grant Stud

Environmental Decision-Making Ob'ectives

Current research sponsored by the Michigan Sea Grant
Program has three objectives: 1! to identify the organizational
structure designed to implement pollution control within
Michigan firms; 2! to monitor the decision makers' attitudes
and predispositions toward water pollution control; and 3! to
evaluate the sources of information on which executives base
their decisions. To achieve these objectives, it is important
to identify those sources of information which influence
decisions on water-quality concerns within the firm.

The attitudes and commitment of the chief executives may
correspond directly to the amount and source of the information
he uses; however, the chief executive may not be solely responsible

ll
Economics Dept. of McGraw-Hill publications Co., reported in

Business Week, May 19, 1973, p. 7.



for his comp y's decisions on water quality. It is expected
that the responsibility to make decisions about effluent emxs
sion control will be somewhat diffused throughout the organiza-
tion. The extent of this diffusion will depend upon the commit-
ment of the entire firm to pollution control, as reflected by
the naker of participants in the decision process and by the
firm's overall financial expenditures for pollution control. It
is expected that the greater the diffusion and the firm's finan-
cial commitment, the less will be the infl~pnce of the chief
executive' m attitudes and predispositions.

Ins trument deve lo ent

The current survey adopts three
on which the Conference Board ques-of th

tionnaire was based:

l. Does your company have a unit, section, department, or divi-
sion with specific responsibility for pollution control?

If so, how long ago was this section established?
sWhat is the size of this section?
eWhat is the title of the person in charge?
~ What is his professional background?
~ What are his major pollution control activities?
+What pexcentage of his time per month is spent on pollution

control activities?

2. Are there persons other than the pollution-control officer
who participate in pollution-control activities?

3. Do you anticipate any change[3in your present organizational
structure f or pollution control?

As in the Conference Board survey, the questionnaire in the
current research  see Appendix! was sent to companies pr'imarily
in pollution-prone industries, such as chemicals, electric util-
ities, food products, paper, petroleum, primary metals, rubber
and plastics, and transportation equipment.l4 Additional compar-
isons are xnade on such characteristics as products, main environ-
mental problems and employment size.

12Richard E. O' Brien, A Stud of the Information-Gatherin
Techni ues of the Small Bus nessman {Manufacturin !, prepared
un er t. e Management Researc program o the Sma l Business Ad-
ministration by 'the Missoux'i Division of Commerce and Industrial
Development,  Jefferson City, Mo., 1964!, p. 14 '

13The Conference Board, Inc.< Corporate Organization for Pol-
lution Control, p. 2.

14 ibid- i pp. 2-3 ~



Com an riorities and commitments. The questionnarie i".�
cludes questions designed to dent y management priorities
attached to pollution control and to collect data on the company's
expected financial commitment to pollution abatement. The follow-
ing questions are among those used to measure the company's com-
mitment:

1. How much lead tisane will be required for your company to in-
stall controls or change its process to reduce pollution2

2. How effective will such changes be in removing the harmful
effects of the effluent?

3. What will it cost to reach the level of effectiveness indi-
cated above?

Some of these questions were combined through the use of a
simple additive model with equal weights to provide an index of
the importance of control to any given company. The index is
useful as a composite variable, since it allows development of
a single measure to compare companies efficiently.

Attitudes and sources of information. The corporate execu-
t.ives are asked for their op n ons on eleven statements related
to water-quaLity considerations. A number of these statements
were replicates of statements presented to citizens and legis-
ators in other questionnaires. Comparisons will be made in the
ext where such data are available.

The executives are also asked to identify the types of in-
formation they use to make water-quality decisions and to indicate
how easy or difficult such information is to obtain. Xn addition,
the executives are asked how much information they obtain from
each of fourteen different sources and how useful that informa-
tion is.

The responses to these questions provide the Sea Grant Pro-
gram with data on the specific levels of industry personnel who
use water resources information to direct industry growth and
development and they describe the dispersion of information on
water quality through the company. This behavioral process can
then be used as a tool for estimating the effect of water-quality
informatjon on the industrial sector of the Michigan economy and
for helping Sea Grant personnel meet the scientific needs of the
business community.

Sam lin rocedures

From among the firms located in Western Michigan which are
active in polluting industries  chemicals, electric utilities,
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food products, paper, petroleum, -primary metals, rubber, and
plastics!, 456 firms were selected randomly' Questionnaires
were sent once to all the 456, and a second time to those which
had not replied. The final sample consists of l53 firms, rep-
resenting one-third of the total polled.

In an effort to determine whether the composition of re-
spondents is a biased portion of the original sample, two basic
characteristics of nonresponding companies have compared with
responding companies: the number of employees and the type of
product manufactured. Non-responding companies tend to be
smaller than responding companies, though the general distribu-
tion listed in Table l by size classes is similar.

When the companies are categorized by the type of product
manufactured, as they are in Table 2, very few differences be-
tween responding companies and nonresponding companies are evi-
dent.

Air pollution is the most often mentioned environmental
problem �4.2 percent of the responding companies!. Chemical
pollution of water �0.8 percent! and noise pollution  l6.7 per-
cent! are the next most often mentioned types of pollution.

Top-level executives  chairman, president, owner, or vice-
president! comprise 75.5 percent of all respondents. Most re-
spondents are presidents of their compnaies �9.4 percent!.
Othex executives likely to respond are vice presidents  9.1 per-
cent! and general or division managers  8.4 percent! Quality-
control or technical directors represent a minority of 2.l per-
cent..

Most of the pollution control officers have the title of
operations manager �l.6 percent!. Administrative managers
 l8.9 percent! and presidents or owners �7.1 percent! are also
frequently respon8ible for pollution control. lt is interest-
ing to note that no company delegates responsibility for pol-
lution contxol to the head of the maintenance department. The
professional background of the typical executive in charge of
pollution control is in engineering �6.3 percent! .

Limitations of the surve

As mentioned in the description of the sample, a large
number of firms did not answer the questionnaire. Considering
the conflicting aspects of water pollution control matters, a
sparse response is not surprising. It may have biased the survey
in ways other than those investigated here. For example, the
companies which did not choose to answer may be significantly
more or less responsible for pollution than responding companies.



Table 1

Percentage of
Nonres ondents

Percentage of
Res ondents

Number of

Em lo ees

67. 7 80. 0

6.015. 0

6. 0 2. 8

3. 23. 8

8. 07. 5

100. 0 100. 0

Table 2

Percentage of
Non re s ondents

Percentage of
Re s ondents

Type of Product

22. 8

24, 3

Fabricated metal pr oducts

Machine ry, except ele ctrical

Primary metal industries

Chemical and allied products

Rubber and plastic products

Stone, clay, and glass products

Othe r indust ri e s

22. 5

19. 0

15. 212. 0

16. 212. 0

6.68. 5

5. 08. 5

9. 917. 5

100. 0Total 100. 0

100 or less

101-200

201-300

301-400

Over 400

Total

DISTRIBUTION OF SAMPLE COMPANIES
BY EMPLOYEE SIZE CLASS

DISTRIBUTION OF SAMPLE COMPANIES BY
TYPE OF PRODUCT
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Companies releasing loQ levels of pollutants may not have
the information necessary to complete the questionnarie, while
companies releasing high levels of pollutants may be concerned
about reporting detrimental information. Although the letter
sent with the questionnaire specifically said that the
Michigan Sea Grant program does not engage in litigation
and that under no circumstances would data be reported by com-
pany name, a number of companies may have been suspicious about
revealing their commitment and concern for pollution control.

The fact that many respondents did not answer several spe-
cific questions is a further limitation of the survey. Again,
perhaps some companies did not want to commit themselves, espec-
ially on such matters as the lead time necessary to install con-
trols and the cost necessary to reach a certain level of effect-
iveness. This would seem to be a reasonable explanation, since
the respondents were more inclined to answer questions on their
companies' organizational structure and on the types and sources
of information they use than to answer questions requiring cost
or efficiency !udgments.

Measures used

In these findings the data obtained, from sampling was
tested using a cross-classification procedure which compares
the cell frequency of the table with the distribution of each
of the two variables examined in the table to test whether or
not the variables are associated uniquely. If the variables are
associated in an unusual way, the chi-square statistic  a measure
of the difference between the actual frequency in a. cell versus
its expected frequency! becomes quite large with respect to the
degrees of freedom in the table  the number of rows minus 1
times the number of columns minus L!. The probability of this
particular table occurring is given by the significance level
of the chi-square statistic. When the probability  p! of the
particular table occurring falls below ten percent �.10!, the
association between the two variables is said to be significant.

Results of the Sea Grant Stud

When asked how much lead time will be required to install
controls or change processes to reduce pollution, most companies
 81.5 percent! say they will require less than 2 years, The
average lead time indicated is l.78 years. However, one-third
of the respondents did not answer this question. Similar confi-
dence is expressed about the effectiveness of the changes and
about the cost necessary to reach the expected level of effective-
ness. Although 40 percent of the respondents did not answer
these questioners 62 percent of those who did answer believe that
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the changes will be more than 90 percent effective and as many
as 60.5 percent. of the respondents to the question feel that
the cost of such changes will be less than $50,000-

Com an or anization for ollution control

The person in charge of pollution control in most firms
is described as an operations manager. The second most-men-
tioned ti.tie is administrative manager; only 5 percent of the
companies surveyed use the title of environmental manager. More-
over, 34 percent of the respondents say they do not have a
person specifically responsible for pollution control, and 13
percent say that such responsibilit.ies are in the hands of the
president or the owner.

As noted in 36 percent of the companies, the person in
charge of pollution control has a professional background in
engineering. Scientific backgrounds are also frequently men-
tioned. It is interesting to note that as many as 13 percent
of the respondents mehtion "practical experience" as the back-
ground of the pollution control officer. Two-thirds of the
companies identified the pollution control officer's major ac~
tivities as "responsibility for implementation of policies re-
garding pollution." On the other hand, very few companies
mention important activities--such as developing company policy
on pollution control, proposing action to meet standards, par-
ticipating in product planning and research, handling response
to litigation, and responding to consumer pressures--as specific
responsibilities of the pollution control officer,

The pollution control officer is rarely in charge of every-
thing in the company's operations that is related to pollution
control. In fact, very few companies report that the pollution
control officer spends over half his time on pollution control
activities, and very few assign him more than four duties.
 Only 30 percent. of the companies having a person responsible
for pollution control report that he spends more than 15 percent
of his time of pollution control activities.!

Only l2 percent of the companies report having separate
pollution control units, and only 5 percent of the respondents
anticipate changes in their present organizational structure
for pollution control efforts  Table 3!. It was generally found
that the higher the title of the respondent the less the company
organized for pollution control, as evidenced by the fact that
higher-level executives report fewer separate sections or de-
partments with specific responsibility for pollution control
than do lower-level executives. Although the letter sent to
chief executives requested that the questionnaire be answered
by them and not passed to other company executives, it. is more
likely that the chief executives of those companies organized.
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for pollution control would have passed the questionnarie to
those in charge of pollution control or to their immediate
supervisors.

As a matter of fact, in most cases the level of the re-
spondent and the level of the person reported as being respon-
sible for pollution control are very close  Table 3! . Moreover,
lower-level respondents reported a greater percentage of time
spent by pollution officers on pollution control than did higher-
level respondents. Among companies with separate pollution
control sections, the sections reported on by lower-level ex-
ecutives, have more personnel than do the sections reported on
by higher-level executives. The responses suggests that firms
whose pollution control sections are more established tend to
delegate the responsibility of reporting to a lower-3.evel ex-
ecutive. Although most respondents say they do not expect any
changes in the present organizationa3. structure for pollution
control in their companies, more lower-level respondents than
higher-level respondents expect such changes.

Higher-3.evel executives generally tend to sound more op-
timistic about the future success of pollution control efforts
yhan do lower-level executives  Table 1! . Though the relation-
ship was not significant, when it was asked how much lead time
will be required for the company to install controls or to change
its process to reduce pollution, the higher the level of the re-
spondent, the shorter his estimates. The higher-level executives'
responses are also more confident about the effectiveness of
controls. As the level of the respondent.'s title declines, the
percentage of effectiveness of his forecast changes diminishes.
Moreover, lower-level respondents' estimates of the cost neces-
sary to reach the level of effectiveness are higher thah the
estimates of higher-level executives.

Chemical manufacturers and heavy manufacturers were likely
to delegate responsibility for pollution control to lower ranks
 operational!, to have more people at lower levels involved in
this activity and to spend a larger proportion of their time
on it than do other manufacturers  Table 1! . Heavy manufacturers
report that their main environmental problem is not chemical
pollution of water but air pollution. Chemical manufacturers
report having more separate units with specific responsibility'
for pollution control than other manufacturers, and they have
had these units for a longer period of time.

Companies which report that chemical pollution of water is
their main environmental problem spend much more time than
other polluters on pollution control activities  Table 3! . They
hlso are more likely to have separate pollution control units
and have had these units for a longer time. Companies which
report that thermal pollution of water is their main environmental
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problem, however, express greater concern for pollution than
other manufacturers and expect more changes in their organiza-
tional structure to accommodate pollution control activities.

Mana ement attitudes toward ollution control

When asked to give their opinions on a number of statements
related to water quality considerations, respondents show a
great concern about pollution, much greater than their companies'
involvement would indicate  Table 4!, Very few respondents  8.4
percent! agree that talk about pollution is a big waste of time,
and a majority  86.6 percent! express the view that water quality
will become more of a problem. Obviously, the executives who
responded are likely to be concerned about pollution and water
quality. However, the lower-level executives generally voiced
more concern than the higher-level executives: a larger pro-
portion of lower-level respondents say they disagree with the
statement that all the talk about pollution is a waste of time
and agree that water quality will continue to become more of a
problem. Companies that report thermal pollution of water dis-
agree much more strongly than other polluters do with the state-
ment that talk about pollution is a waste of time. They also
agree more strongly that water quality will become more of a
problem and that we are all responsible for pollution.

A large proportion of executives  93 percent! agrees or
strongly agrees that we are all  the public at large! responsible
for pollution  Table 4!. Lower-level executives also agree more
strongly than higher-level executives do that we are all respon-
sible for pollution. Significantly fewer respondents �4.1 per-
cent! feel that big business is the real cause of pollution in
this country. Higher-level executives are less likely than
other executives to feel that big business is the real cause
of pollution in this country, although few executives of any
level agree with this statement. Of all the types of manufac-
turers represented in the sample, software manufacturers are
least likely to feel that big business is the real cause of pol-
lution.

Significantly more executives �5.5 percent of the respon-
dents! agree rather than disagree that business should alter
products within the production process if the end use of such
products is harmful to the environment  Table 4!. Companies
with thermal or chemical pollution problems agree more strongly
that harmful products should be altered; companies with noise
pollution problems do not agree as strongly.

Regardless of their position in the firm, a majority of
the respondents �1.2 percent! disagrees with the statement that
industry should set regulations for water pollution control and
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agrees that these regulations should be set by the government
 Table 4!. Of all the manufacturers sampled, heavy manufactur-
ers disagree most strongly that industry should set pollution
control regulations. Food manufacturers are likely to agree
or disagree in equal proportions with this statement.

On the other hand, 78 percent. of the respondents agree or
strongly agree that the government should set these regulations
 Table 4!, with thermal polluters favoring government regulations
the most and noise polluters favoring them the least. Heavy
manufacturers also support government regulations for pollution
control more strongly than do other types of manufacturers.

Nore than other manufacturers do, food manufacturers seem
to favor the allocation of the cost of enforcement by the harm-
fulness of the effluent discharged  Table 4!. Thermal polluters
also strongly favor the allocation of enforcement cost by the
harmfulness of effluent, whereas, a substantial number of air
polluters do not favor this basis for allocation. However, few
respondents �0 percent! are ready to accept covering the cost
of enforcement by a tax on the product.

In general, respondents do not express very strong feelings
about the alternatives of closing a plant because of excessive
pollution. Host have moderate views on this subject, but they
disagree with the general idea that the government should close
any plant that degrades the environment. Thermal polluters, who
strongly favor the idea, are an exception, and food manufacturers
are stronger opponents of the idea than are other types of manu-
facturers.

Z,ower-level executives do not agree as much as high-level
executives do with the idea that no one should pollute the
environment even if he pays for it  Table 4!. Of all the types
of polluters, air polluters most strongly support this idea,
and among the types of manufacturers, food manufacturers and
heavy manufacturers agree most strongly. Although most of the
chemical manufacturers agree with the statement, a substantial
proportion of them do not.

Information resources on ollution

This section analyzes how easy or difficult it is for the
respondents to obtain different types of information about water
pollution and whether they need the information. It also reviews
potential sources of pollution control information to determine
how much information is obtained from each source and how use-
ful that information is.
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Im ortance and availabilit of different, t es of information.
Information on legal requ rements s considered to be important
by most  over 90 percent! of the respondents; and a majority of
the respondents reports that this type of information is. never-
theless, hard to find. Information on community activities is
needed by an even greater proportion of executives  93 percent!,
and most of them report that this type of information is avail-
able and generally easy to find. Information on legislative
activities is also ranked as important by 93,8 percent of the
respondents, but the majority says it. is somewhat difficult to
find.

The proportion of respondents who feel that biochemical
data are needed  80 percent! is not as high as the proportion
who feel that the first three types of information are needed,
and only 5 percent of the respondents say such data are easy
to find. In the case of water-flow and sedimentation data, an
even lower percentage �3.4 percent! of executives finds that
Ithey are needed, and fewer thah 8 percent of them report that
such data are easy to find. Water regeneration data are felt
to be needed by 75 percent of the respondents, but only 5 per-
cent say these data are easy to find.

Respondents attached more importance to installation en-
gineering data: 86 percent of them say this information is
needed, and only 9 percent report the information easy to find.
Even more respondents  88.4 percent! feel that production-
method information is needed. This type of information is re-
ported to be a little easier to findy about l8 percent of the
respondents say it is easy or very easy to find. Information
on suppliers of pollution control devices is also rated as
needed by a large majority of respondents  89 percent!, and
a majority of them report that this type of information is
easy to find. Although 90 percent of the respondents feel that
cost and tax requirements information is needed, a small pro-
portion of them  9.5 percent! say that it is easy or very easy
to find. Finally, information on the effectiveness of controls
is felt to be needed by a large number of respondents  91.2
percent! but is reported to be very difficult to find. Only
6 percent. of the respondents say it is easy or very easy to
find.

Water regeneration data, installation engineering data,
cost and tax requirements, and the identification of suppliers
of pollution control devices were the only types of information
that all levels of respondents did not report to be uniformly
easy or difficult to find  Table 5! . Higher-level executives
consider information on legal requirements, community activities,
legislative activities, and effectiveness of controls generally
easy to find or at least available. The lower the level of the
reporting officer, the more difficulty he reports in finding
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this information. On the other hand, the higher the level
of the reporting officer, the more difficulty he report.s in
finding biochemical data, water-flow and sedimentation data,
water regeneration data, installation engineering data, and in-
formation production methods, on suppliers of pollution control
devices, and on cost and tax requirements.

Regardless of the type of industry in which they were
engaged, respondents reported all types of information uniform-
ly easy or difficult to find, except information on legislative
activities  Table 5!. In general, of all manufacturers, soft-
ware manufacturers have the hardest time finding information.
Except for water regeneration and installation engineering data,
they report all categories of information hard to find. Al-
though food manufacturers also report more difficulty than
others in finding data on water flow and sedimentation, water
regeneration, and installation engineering, and information on
cost and tax requirements and effectiveness of controls, they
consider that information on suppliers of pollution control
devices is fairly easy to find.. Other manufacturers, except
for chemical manufacturers, consider this type of information
hard to find. Chemical manufacturers report that information
on legislative activities is hard to find and installation en
gineering data are easier for them to get than they are for other
industries. Heavy manufacturers consider information on legal
requirements and biochemical data easy to find.

The identification of suppliers of pollution control devices,
cost and tax requirements, and information on the effectiveness
of controls were the only three types of information which tended
to be easier or harder to find depending upon the environmental
problems facing the respondents  Table 5!. A significant number
of these manufacturers, although not the majority, say that they
do not need water regeneration data. Remarkably, only food manu-
facturers are unanimous in saying that they need all the types
of information listed, with the exception of one respondent, who
says he does not need water regeneration data, but. does need all
the other information.

Thermal polluters generally consider it easy to get infor-
mation on water pollution  Table 5! . Forty percent of them say
they do not need water-flow and sedimentation data or water re-
generation data. Noise polluters report having difficulty find-
ing information on legal requirements, while air polluters con-
sider it hard to find the following data: biochemical, water
flow and sedimentation, and water regeneration; and very hard
to find information on the effectiveness of controls- On the
other hand, they say that finding information on community ac-
tivities is relatively easy. The companies which report that
their main problem is chemical pollution of the water feel that
it is difficult to find biochemical data and information on cost
and tax requirements and effectiveness of controls, but these
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companies consider it easy to find information on suppliers of
pollution control devices.

Xm ortance and usefulness of different sources of information.
The respondents rated a n er o d erent nformation sources
according to how much information on water pollution they have
received from these sources and how useful this information is.
Few respondents say they get information from Chambers of Commerce
or other business groups or from their professional associations.
As many as 30 percent do not get any information at all from pro-
fessional associations. Very few respondents say they get infor-
mation on water pollution from business colleagues or from con-
servation groups. Significantly few get information from the
Mater Resources Commission or other state agencies, from pro-
fessionals in the field of environment, or from their own staffs'

Ln addition, significantly few respondents get, information
from the Evnironmental Protection Agency or from other federal
agencies, and almost half say they never get any information
from this source. A large majority of the respondents  82.3 per-
cent! say they do not get any information from the governor' s
office, and almost none of the respondents use legal experts
r labor unions as a source of information on water pollution.
er 97 percent of them do not get any information at all fr~

labor unions. Almost 60 percent of the respondents say they
never tap scientific researchers as a source of information.

Significantly few executives find information obtained from
their business colleagues to be useful. Most of the respondents
also indicate that information from professional associations,
legal experts, the Environmental Protection Agency, and other
federal agencies is not very useful. Very few of the respond-
ents who say they receive information from scientific researchers,
conservation groups, and Chambers of Commerce or other business
groups have found that information useful. Of all the respond-
ents, 48.3 percent say that information from labor unions about
pollution is not useful; another 48.3 percent. do not express any
opinion at all on the usefulness of this information. Half of
the respondents do not express any opinion on the usefulness of
information from the Governor's office, but most of those who
do express an opinion �7 percent! say it is not all useful.
Responses indicate that information obtained from the Water
Resources Commission or other state agencies and from the com-
pany staff is not significantly useful.

On the other hand, a significant number of respondents use
their trade associations and trade publications as sources of
information on water pollution, only 14 percent, saying that they
do not get any information at all from this source. Only 10.5
percent of the sample report that this information is not useful
at all, and a majority finds it very useful. Most executives
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also get at least some information on water pollution from the
mass media; however, their responses indicate that they do not
find this source significantly useful. Few executives feel that
the mass media are a very useful source of information on water
pollution, and as many as 26 percent say the media are not useful.

When asked to name the most useful sources of information
on water pollution with which they have contact, 35 percent of
the respondents say they have contact with no useful sources.
Those who did not contact the particular information sources
mentioned and receive information in return were not included
in this analysis. The source of information that is mentioned
most often is the mass media �6 percent of those who answered.!
Trade associations and trade publications and the Water Resources
Commission or other state agencies are also mentioned more often
than other sources �6.5 percent and 15.3 percent!. Legal experts,
labor unions, and the Environmental Protection Agency are not
mentioned at all as most useful sources of information on water
pollution.

Higher-level and lower-level executives rated somewhat
different sources of information on water pollution as most use-
ful  Table 6! . Lower-level executives mention the Water Resources
Commission and other state agencies more often than higher-level
respondents do. They also mention trade associations and pub-
lications more often. Although professionals in the field of en-
vironment are not often mentioned as a useful source of infor-
mation on water pollution, the respondents who do mention them
are from the lower levels of administration, principally plant
managers.

Higher-level respondents, especially company owners, mention
the mass media more ofte~ than lower-level respondents do  Table
6! . Only higher-level respondents mention their staffs as the
most useful. source of information on water pollution. Although
not frequently considered as a useful source of information on
water pollut,ion, business col1.eagues are mentioned more often
by a higher-level of executives than by lower-level executives.
Although very few respondents use information from both the Gov-
ernor's office and from Chambers of Commerce and find it useful,
all who do are higher-level executives' The five respondents
who indicate that no source of information on water pollution
is worth mentioning as most useful are all higher-level execu-
tives.

Respondents also differed by industry group when asked to
name one or two of the most useful sources of information on
water pollution that they have employed  Tables 6 and 7! . Soft-
ware manufacturers are more likely than other manufacturers to
draw on and find useful information from conservation groups,
trade associations, and the m'ass media, but they are less likley
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to use inf'orrnation from Chambers of Commerce, scientific re-
searchers, and their staffs. Software manufacturers also rnen-
tion trade associations and the mass media more than the other
industries do, and they are the only respondents to mention pro-
fessional associations as most useful sources of information.
Food manufacturers are more likely than many other manufacturers
to get information from the Water Resources Commission and from
trade associations and to find it useful, and they are less like-
ly than others to get information from conservation groups or
to find information from Chambers of Commerce useful. Host of
those who mention scientific researchers as useful sources of
information are food manufacturers. Chemical manufacturers and
heavy manufacturers are a little more likely than are the other
industry groups to get such information from the Environmental
Protection Agency and to find it useful. Heavy manufacturers
are the only ones to use information from labor unions, while
chemical manufacturers are the only ones to find legal experts
useful as a source of information on water pollution. They were
also more likely than others to use their own staffs and to find
them useful sources of information. Finally, the mass media are
not used very much by chemical manufacturers and are generally'
not considered a useful source of water pollution information by
either food or chemical manufacturers.

In rating the different sources of information on pollution
control, the respondents give different. ratings according to the
major environmental problem of their particular company  Tables
6 and 7!. Thermal polluters say that they do not get any infor-
mation from the Environmental Protection Agency, the Governor' s
office, scientific researchers, or professionals in the field of
environment. They also consider information from these sources
to be of little use. They use very little information from trade
associations and publications, but are more likely than other
polluters to get information from Chambers of Commerce, legal
experts, the mass media, and business colleagues. Chemical
polluters are more likely to get information from the Water
Resources Commission and from their staffs and to find it useful.
Air polluters use trade associations as a source of information
and noise polluters are a little more likely than other polluters
to get information from conservation groups.

Cross-tabulation of the choice of information sources and
their usefulness. In general, the more r.n ormation respondents
get rom each of the different information sources listed, the
more useful they report this information to be. However, there
tends to be a saturation point for information from the mass
media, in particular. After quite a bit of information is re-
ceived from the mass media, the information is generally rated
not very useful.
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Differentiation of Res onses b the Level of
the Res ondent s 0 tmxsrn

Creatin the index of o timism

Responses to three questions were combined to create an
index of the respondents' optimism about the successful imple-
mentation of pollution controls, These questions are:

~ How much lead time will be required for your company
to install controls or to change its process to reduce
pollution?  Question 5!

~ How effective will these changes be in removing the harm-
ful effects of the effluent?  Question 6!

~ What will it cost to reach the level of effectiveness
indicated above'7  Question 7!

The sum of the coded answers to questions 5, 6, and 7 formed
an i.ndex indicating optimism or pessimism on the part of the
respondent. The higher the code  the highest total was ll!, the
more pessimistic the respondent. For analysis, the index was re-
duced to four groups as nearly equal in size as possible, using
the following key:

2.
3.-4
5-6
7-ll

Opt irni sm1
2

3
4 Pes sirnisrn

The number of respondents in the second group is largest �4.2
percent! and that in the fourth group is lowest �8.4 percent!,
indicating some degree of optimism in the sample. It should be
noted that more than half the respondents did not answer these

The answers to question 5 were coded from 1 to 4, with a low
code meaning that a short time would be required to install con-
trols or change the production process to reduce pollution. The
answers to question 7 were coded from l to 6, with the low code
representing a low expected cost of reaching the stated level
of effectiveness. Question 6 was initially coded in terms of
the percentage of effectiveness of effluent control. It was
then recoded into 10 equal percentage categories, and the direc-
tion of the scale was reversed to allow the responses to corres-
pond both in direction and relative size to the responses for
questions 5 and 7. Thus, for all three component. variables, the
low codes represent an optimistic view of successful implementation
of pollution controls, while the higher codes represent progres-
sively pessimistic views of the success of implementing pollution
controls.
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questions and were deleted from the, analysis, a fact which
alone may account for the apparent bias toward optimism among
the respondents.

Results of cross-tabulations

Attitudes toward llution. Among the most optimistic re-
spondents, on y percent strongly disagree with the statement
that industry should set regulations for water pollution control,
whereas 86 percent of the most pessimistic respondents strongly
disagree with it  Table 8!. Along the same line, pessimistic
respondents are more likely than optimistic ones to agree that
government should set regulations for water pollution, and they
are more likely than optimistic respondents to disagree strongly
with the proposal that the cost of enforecment be covered by a
tax on the product. The more optimistic the respondents' scores
on the index are, the more likely they are to agree strongly
that the cost of enforcement should be allocated by the harm-
fulness of the effluent discharged. The more pessimistic their
scores, the more likely they are to disagree with the proposition
that government should close any plant which degrades the environ-
ment. The attitudes of the company officials on these questions,
then, tend to reflect their general opinions of their company's
ability to respond quickly, effectively, and cheaply to the
problem of pollution control.

Optimistic respondents are also a little more likely than
pessimistic respondents to disagree strongly that talk about pol-
lution is a waste of time, while pessimistic respondents are a
little more likely than optimistic respondents to disagree strong-
ly with the assertion that big business is the real cause of
pollution in this country  Table 8!. However, the relationships
of these factors are not statistically significant.

Availabilit of different t es of information. Optimistic
respon ents are generally more l e y t an pease stic respon-
dents to consider such information as legal requirements and water-
flow and sedimentation data easy to find  Table 9!, while they
are more likely than pessimistic respondents to consider infor-
mation such as installation-engineering data, production-method
information, information on suppliers of pollution control devices
and on cost and tax requirements hard to find. Optimistic re-
spondents generally agree more than pessimistic respondents do
that information on water pollution, except for information on
community and legislative activities, is needed.

Usefulness of different sources of information. Respondents
who are pesszmxstxc about their company s abxlxty to install
pollution controls quickly, efficiently, and cheaply are much
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more likely than are optimistic respondents to get a lot of
information from the Water Resources Commission and other state
agencies and to find it very useful  Tables 10 and ll!. Also
the more pessimistic the respondents are, the more they tend
to get information from professional associations, from business
colleagues, and from their staffs. On the other hand, pessimis-
tic respondents are less likely than optimistic respondents to
consider information from the Environmental Protection Agency
useful. Pessimistic respondents are also less likely to get
information from the mass media than optimistic respondents, but
find it more useful than optimistic respondents do.

Differentiation of Res onses b Level of the Com anies'
Or an zatxonal Commitment to Pollution Control

Creatin the index of commitment

Responses to the following two questions were combined
to create a new variable indicating the level of organizational
commitment on the part of a responding company:

~ How long ago was a section with specific responsibility
for pollution control established?  Question 14!

~ What is the size of this section?  Question 15!

Answers to these questions  coded 0 to 6 and 0 to 5! were added
together, and nonrespondents were deleted from the analysis.
The lower codes indicated little commitment of personnel and
organizational resources to pollution control.

Before further analysis the respondents were divided into
three groups, as nearly equal as possible, using the following
key:

Sum of coded res onses Recoded level of connnitment

0 = 1
1-3 2
4-9 3

  low!

 high!

Optimistic respondents tend to get more information from
the governor's office and are a little more likely to find it
useful  Tables 10 and ll!. They also tend to find information
from trade associations and scientific researchers more useful
than do pessimistic respondents. Although optimistic respondents
generally get a little more information from conservation groups
than do pessimistic respondents, they also tend to find it less
useful.
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The largest number of firms fall wn the first third �5.7 per-
cent!, indicating little comrnitrnent of the part of most com-
panies. Again, it is interesting to note that more than half
the respondents did not answer these questions and were deleted
from the analysis. This fact may suggest that commitment of
company resources is even less than the low level of commitment
noted.

Results of cross-tabulations

Attitudes toward ollution. Respondents who indicate no
commitment o company personnel to pollution control are less
likely than other respondents to disagree strongly that talk
about pollution is a waste of time  Table 8!. They are also a
little less likely to agree that water quality will continue to
become more of a problem. Respondents who indicate a high com-
mitment on the part of their companies are more likely to dis-
agree strongly with the statement that big business is the real
cause of pollution in this country. They are also more likely
to agree that business should alter products if the end use of
such products is harmful to the environment, and that government
should set regulations for water poll.ution control. On the other
hand, they disagree more strongly with the idea that governmen't
should close any plant which degrades the environment. It is
interesting to note that respondents who indicate no commitment
on the part of their companies agree more strongly than the
others that no one should be allowed. to pollute the air or water,
even if he pays for it.

Availabilit of different t es of information, Respondents
who indicate no commitment on the part o their companies are
more likely than others to have a hard time finding information
on legal requirements, cornrnunity activities, water sedimentation
data, water regeneration data, installation engineering data,
and cost and tax requirements  Table 9!. As might be expected,
they are also more likely to feel that they do not need these
types of information.

Usefulness of different sources of information. Respondents
who indicate that their companies have cormnitte no personnel
to pollution control are less likely than others to get infor-
mation from the Environmental Protection Agency and to find
that information useful  Tables 10 and ll!. The more committed
a company is to pollution control, the more information its
management gets from the Water Resources Commission and other
state agencies, business colleagues, and the company staff, and.
the more useful it considers this information to be. Informa-
tion from trade associations is generally considered more useful
by respondents who indicate high connnitment in their firm, and
these respondents also report that they get more information
from professional a*sociationk and legal experts and find it



useful. On the other hand, the more committed a company is
to pollution control, the less information it gets from conser-
vation groups and mass media, and the less useful it considers
this information to be.

Hi hli hts of the Surve Results

The survey of Michigan company executives reveals surprising
confiden0e in the ability of industry to control and evenually
stop pollution in a minimum of time, with a maximum of effective-
ness, and for a minimum cost. Most respondents say that the
lead time required to install controls to reduce pollution is
less than two years. In contrast, the Wall Street Journal sur-
vey respondents considered five years necessary to reach a
desirable level of pollution control. Sixty-two percent of our
respondents believe that the effectiveness of such controls will
be over 90 percent, and as many as 60 percent feel that the cost
of reaching this level of effectiveness will be less than $50,000.
This last finding is particularly interesting, despite the fact
that 40 percent of the respondents do not give any estimate at
all, because it. is commonly believed that, to be on the conser-
vative side, company executives tend to overestimate or exagger-
ate the financial impact that pollution control regulations will
have on business. Most respondents in our survey express much
concern for water pollution problems; in fact, this concern
is much greater than their companies' involvement and commit-
ment of personnel indicate it would be.

Or anizational structure

More than a third of the executives surveyed say that no
one person in their company has a specific responsibility for
pollution control. When such a post does exist, the person who
holds it has the title of operations manager  only 5 percent
of the companies call him environmental manager!.

The background of the person responsible for pollution
control is most likely to be engineering, and in Michigan firms
his major pollution control activities appear to be more limited
than was found to be the case in either the Conference Board
or the Wall Street Journal national studies. Most of our re-

spondents mention they have responsibility for the implementation
of policies regarding pollution, but few mention planning and
control responsibilities or even handling response to litigation.
This response seems to indicate that, in most Michiga~ companies,
decisions and planning about pollution control, along with re-
lations with outsiders  government and public!, are still con-
sidered a top-management function and are therefore most likely
to be assumed by the president of the company or chairman of
the board. Moreover, very few Michigan companies report that
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the pollution control officer spends more than 15 percent of
his time on pollution control activities. Separate pollution
control units are not common; only 12 percent of the companies
report having one. Furthermore, only 5 percent of the respon-
dents anticipate changes in their company's present organiza-
tional structure, which indicates that the number of companies
with separate units is not likely to increase much in the near
future.

The higher the title of the respondent, the less his re-
port shows the company to be organized for pollution control.
Higher-level executives report fewer separate pollution control
sections and anticipate fewer changes in the organizational
structure of their companies than do lower-level respondents.

Michigan chemical manufacturers and heavy manufacturers
delegate responsibility for pollution control to lower ranks
and have more people involved at the operational level. Chem-
ical firms also report more separate units identifying personnel
with specific responsibility for pollution control activities,

Companies which report that chemical pollution of water
is their main environmental problem spend more time on pollution
control than companies with other environmental problems, Those
companies which report thermal pollution of water as their main
environmental problem anticipate more changes in organizational
structure to accommodate pollution control activities than corn-
panies facing other pollution problems.

Com an attitudes riorities and commitments

Only a minority of respondents from Michigan firms  8.4 per-
cent! agree that talk about pollution is a waste of time and most
believe that water quali.ty will become more of a problem in the
future. This response confirms the findings by the Conference
Board and the Wall Street Journal that most company executives
are clearly aware o an concerned about ecological problems.
A large majority agrees that we are all responsible for pollution
and disagrees that big business is the real cause of pollution
in this country. Sixty-one percent of the respondents disagree
with the idea that industry should set regulations for pollution
control, and 78 percent agree that government should be respon-
sible for setting these regulations.

Within Michigan companies, lower-level executives are
generally more concerned about water quality than are higher-
level executives. Higher-level executives tend to be more op-
timistic about the future success of pollution control efforts;
the higher the level of the respondent, the shorter the estimate
of the time required to install controls. Lower-level respond-
ents anticipate a larger expenditQre for pollution control de-
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vices and do not expect a very high level of effectiveness.

Very few lower-level executives agree with the statement
that. government should close any plant which degrades the environ-
ment, perhaps because of their concern for job security and
their close ties with labor unions. This is consistent with
the fact that lower-level executives are less likely than higher-
level executives to feel that no one should be allowed to pol-
lute the air or water even if he pays for it.

Software manufacturers are the most likely to disagree
strongly that big business is the real cause of pollution in
the United States. Heavy manufacturers are strong supporters
of government regulations on water quality; and food manufactur-
ers seem to favor, more than do other manufacturers, the allo-
cation of the cost of enforcement by the harmfulness of effluent
discharged. Pood and heavy manufacturers most strongly agree
that no one should be allowed to pollute the air or water, even
if he pays for it.

Nichigan companies which report that thermal pollution of
water is their main environmental problem tend to express great-
er concern over pollution. They are also more in favor of govern-
ment regulation of pollution than companies with other pollution
problems. The category least in favor of such regulations is
that of noise polluters. Air polluters strongly support the
idea that no one should be allowed to pollute the air or water,
even if he pays for it. It is interesting to note that re-
spondents who indicate that their company has not committed
personnel resources to pollution control agree more strongly
than others with the proposition that no one should be allowed
to pollute the air or water, even if he pays for it.

T es and sources of information on ollution control

Although the respondents indicate that all the types of in-
formation listed in the questionnarie are needed, those types
which are said to be needed most are information on legal re-
quirements, community activities, legislative activities, cost
and tax requirements, and the effectiveness of controls. The
different types of information are not said to be equally avail-
able, however, and very few types are reported to be easy to
find. Only information on community activities, on production
methods, and on suppliers of pollution control devices is con-
sidered easy to obtain.

The most useful sources of information appear to be trade
associations and publications, the mass media, and the Water
Resources Commission or other state agencies. Three sources
not mentioned at. all as being useful are: legal experts, labor



uniOnS and the EnVirOnmental ProteCtiOn AgenCy. FOrty perCent
of the respondents did not mention any source as most useful,
however, leaving only 60 percent who found particular sources
of information useful at all.

No respondents are very enthusiastic about any specific
source of information. Host executives get at least some infor-
mation from the mass media, for example, but few of them say that
this source is very useful. The only source that respondents
find generally useful is trade associations and publications,
suggesting that most external sources of information on pollution
control available to companies are either ignored or considered
not useful by most executives. Internal information from their
own staffs is not sought either, and very few respondents report
using it.

Higher-level respondents tend to have more difficulty than
lower-level respondents in finding technical data � such as bio-
chemical information or information on water flow, water re-
generation, or production method--and cost, and tax data. On
the other hand, higher-level executives find it easier to get
information on legal requirements, community and legislative
activities, and the effectiveness of controls. Lower-level
respondents favor the Water Resources Commission and trade as-
sociations as useful sources of information, whereas higher-
level respondents tend to prefer the mass media, business col-
legues, and Chambers of Commerce. These preferences might be
explained by the fact that when respondents are lower-level
executives, they are more likely to be specifically in charge
of pollution control activities and, therefore, to have contact
with specialized sources of information. This observation is
reinforced by the fact that higher-level executives are the only
respondents who mention their own staffs as useful sources of
information on pollution problems.

Software manufacturers have the most difficult time finding
information on pollution control. Chemical manufacturers and
food manufacturers are the only ones who consider information
on suppliers of pollution control devices easy to find. Only
food manufacturers consider  almost unanimously! that they need
all types of information listed. Food manufacturers seem to
use the Water Resources Commission as a source of information
more than the other manufacturers do. Chemical and heavy manu-
facturers are a little more likely to get information from the
Environmental Protection Agency and to find this information
useful. Heavy manufacturers, who also have more people at the
operational level in charge of pollution control, are more likely
than other firms to use information from labor unions.

Thermal polluters say that they do not get any information
from the Environmental Protection Agency, the Governor's office,
scientific researchers, and professionals in environment. They



tend to prefer Chambers of Commerce and legal experts, while
chemical polluters tend to favor the Water Resources Corrnnission.
Air polluters get most of their information from trade associa>
tions, and noise polluters get the most information from con-
servation groups.

Thermal polluters generally consider information on water
pollution easy to find. Chemical polluters feel that it is dif-
ficult to find biochemical data and information on costs, tax
requirements, and the effectiveness of controls. It was gener-
ally found that the more a respondent used any specific source
of information, the easier it was for him to get most types
of information. Respondents who had general difficulty in find-
ing needed information tended to rate sources of information
as useless, although this is not true for the ratings of all
sources of information. In particular, information from con-
servation groups and from the mass media is judged more useful
when most of the listed types of information become harder to
find, suggesting that the mass media and conservation groups
are the ultimate sources of information to which executives
refer when it is too hard to find specific information. However,
complete production method information is not available through
the mass media.

The more personnel a company commits to pollution control~
the more information i.ts management gets from the staff and the
more useful the management considers thi4 source to be. Not
surprisingly, the more information respondents get from a par-
ticular source, the more useful they report both the information
and the source to be.

Conclusions and Recommendations for Future Research

This study has helped to identify the attitudes, predis-
positions, and degree of commitment on the part of Michigan firms
and their decision makers working on problems of pollution con-
trol. It has also revealed some important aspects of business
opinion on what pollution control should be. Finally, it has
helped to evaluate the different sources of information which
have an impact on decision makers in the firms, in an effort to
provide the Sea Grant Program with specific recommendations for
improving both the quality and supply of the information on
water quality which is needed by industrial firms.

The data gained from the basic research has yielded infor-
mation useful in developing active strategy for dealing with pol-
lution control problems. The information on the executives'
attitudes and predispositions, their informational aidsi
their willingness to establish a formal organizational structure
have helped to describe factors which influence environmental
decision making in the firm.
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Further research on the avaiXability and the content of
the sources of information on pollution control would help to
identify the real informational needs of the business community.
Xn particular, it would be interesting to investigate why impor-
tant sources of information on pollution control, such as the
Environmental Protection Agency and professionals in the field
of environment, are not widely used or found useful. Research
should focus on the ways these sources can he improved--circu-
lation, content> etc.--so that they are appealing to companies
and helpful to them in the formulation of policies on pollution
control. Such a study would help to improve the appropriate
vehicles for the transfer of environmental technology and infor-
mation from specialized sources, such as Sea Grant researchers,
to industrial decision makers.
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UWIVI.RS1 rV Or-' Mlnltcwe SURVL:V

Environmental l»forination Use
i» industrial Decision Mahing

1, Wliat is your title"

2. Wliat product does your company ma»ufacturc"

3, Recognizing that every company has its enviro»nte»tal problems, wliiit is tlie main co»ccr»
of your con>paiiy?

1! air pollutio»
2! noise pollution
3! tliermal pollution of water
4! chen>ical pollution ot water
5! other: please specify

4. What type of effluent resulting from yoiir productio» process do you feel will seriously
affect water quality i» the near future?

5. !low mucli lead time will be required for your company to i»stall controls or charge its
process to reduce pollution?

1! less tha» I year
2! 1-2 years
3! 2-3 years
4! over 3 years

6. After such changes are inade how effective will they be i» removi»g tl;e liarrnful effertsof
thc effluent?

Percent

0 10 20 30 40 50 60 70 80 90 100

7. What wiH it cost to reach the level of effectiveness indicated above?

l! less than $50,000
2! $50,001 to $500,000
3! $500,001 to $1,000,000
4! $1,GOO,OO! to $2 50G OGG
5! $2,500,001 to $5,000,000
6! over $5,0OG,OOG

8. What is the title of the person who lias been delegated tlie respo»sibility for pollution
control?
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I:21,22 9. %liat is his professional backgrou»d>

I:23
I:24
I;25

I:32,33

I;34,35 12. Who else participated in these activities?  Titles on]y!
I:36,37
I:38,39
I:40,4 I

2! No1! YesI:42

I4, How loiig ago was this sectioii established?

1:43

15. Wiiat is tl>e size of ti>is section?

I:44

�2!

I:26
I:27
I:28
I:29
I:30
I:3l

IO. Wliat are his n>ajor pollution control activities".

a! Development of company policy on pollution control
b! linplernentation of policies regarding pollution
c! Proposing action to neet current water quality stan-

dards
d! Participating in product planning aiid research
e! Handling the firm's response to litigation
f! Kespo»di»g to consumer pressures
g! Community and regional public relatiojis
li! Gover»mental agency relations
i! Other: please specify

I I. What per cent of his time per rnontli is spent on pollution coiitrol activities?

Percent

0 IO 20 30 40 50 60 70 80 90 loo

I3. Does your company liave a separate unit, section, or department with specific respo»si-
bility for pollution control?

0! No sucli section
I ! Less titan I year ago
2! 1-2 years ago
3! 2-3 years ago
4! 3-4 years ago
5! 4-5 years ago
6! Over 5 years ago

0 persons
1 person
2 people
3 people
4 people
5 or more people



16. Do you anticipate a»y cha»ges in your prese»t org;»>izational structure for pollution con-
trol, e.g., the lliri»g or tral3sfer of pcrso»nel into this section.

2! NoI! Yes

17. please circle the answer which best expresses your opinion on each ite»i.

Strongly
Agree

l 2 3 4

b. Water quality will continue to
become r»ore of a problem.

c, We are all rcspo»sible for pollu-
tion.

f. Industry should set regulations
for water pollution control.

g, Governme»t should set regula-
tions for water pollution control.

a. All this talk about pollution is a
big waste of time,

d. Big busi»css is the real cause of
pollutio» in this country.

e. Business should alter products
within the production process if
their end use if harmful to the

environment.

h. The cost of enforcement should
be covered by a tax on the pro-
duct.

i. The cost of enforcement should
be allocated by harmfulness of
effluent discharged,

j. The government should close any
plant which degrades the environ-
ment,

k. No one should be allowed to pol-
lute the air or water, even if they
pay for it.
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Strongly No
Disagree Disagree Opinion Agree

PLEASE BE SURE TO NARK PAGES 4 AND 5
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lg. Please circle the answer wliicli iiidicates how easy or difficult it is for you to obtain each of
the following types of information.

t:57

t:58

t:59

t:60

e, Water flow and sedimentation
data

t:6]
1 2

1 2

1 2

1 2

t:62

t:63

I;64

i. Inf'orrnation on suppliers of
pollution control devices

I:65

j. Cost and tax requirements

k, Effectiveness of controls

t:66

t:67

19. Please name one or two of the most useful sources of information on water pollution that
you have had contact with  magazines, ageiicies, research or consulting groups, etc.!. Please
be specific.

1:68,69

I;70,71

a. Legal requirements

b. Community activities

c, Legislative activities

d. Biochemical data

f. Water regeneration data

g. Installation engineering data

h. Production method information

Very
Easy

to
Find

1

Easy
to

Find
2

Hard
to

Available Find
3 4

3 4

3 4

3 4

Very
Hard

to Not
Find heeded

5 x
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