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ABSTRACT

The objective of the study was to analyze air pollu
tion policies for state governments in 1967 and 197 0. A 
major argument was that the policies differed considerably 
and reflected internal state variations along social, 
economic, and political dimensions. Pollution policies were 
identified by the comprehensiveness and stringency of air 
acts; the comprehensiveness and stringency of air agency . 
regulations; and agency total and per capita funding levels 
The years 1967 and 1970 were selected since major changes 
occurred in state-level programs, and therefore afforded the 
opportunity to evaluate the capabilities of political systems 
in periods of stress and change in a new issue-area„

Six hypotheses oriented the research. Four viewed 
policies in response to specific, identifiable factors and 
argued that pollution legislation occurred after a threshold, 
joint impetus of pollution levels, and rising per capita 
incomes, Two were more generalized and argued that the 
characteristics of the policies were affected by levels of 
urbanization and industrialization in states, and by socio
political criteria identified with them. A general systems 
model was adopted and modified to examine statistical 
relationships between independent (explanatory) and 
dependent (policy) variables. No attempt was made to



ascertain the internal dynamics and politics of the policy 
process, or to identify direct linkages within the model. 
Statistical procedures included bivariate and multivariate 
correlations and multiple regressions.

Urbanization and industrialization criteria were 
found most explanatory for the dependent variables, and more 
salient for agency funding variations than for air acts and 
agency regulations. Sociopolitical criteria had low 
explanatory power, nor were differences in population 
awareness, economic constraints, and local histories of air 
pollution control as salient as system resource differences. 
Additionally, policies were highly responsive to combina
tions of independent variables rather than to. univariate 
factors, thereby suggesting manifold explanations for con
ditions shaping pollution policies,

An important discrepancy occurred within the policy 
variables in both years, Correlations with funding criteria 
generally rose in 197 0, while those with air acts and agency 
regulations generally fell. The research concluded that 
system resources, which primarily determined the magnitude 
of state pollution problems, also set the limits on monies 
spent by control agencies and, in incremental fashion, 
accounted for variations in funding levels. Conversely, the 
drop in correlations for air acts and agency regulations was 
primarily due to the relatively new issue^area in which the 
states had to iregulate. In this instance statesThunder



xi
federal insistence and in response to a rapidly growing 
environmental movement— wrote air acts and published pollu
tion control regulations without first having the resource 
capabilities to back them sufficiently. Consequently, they 
were no longer responsive to problems and differences 
separating states, and became instead symbolic goals and 
statements of intent, rather than viable policy instruments.



CHAPTER 1

INTRODUCTION

Within the past generation the status of air pollu
tion as a public issue has risen from relative obscurity to . 
significance and controversy. Air pollution in the United 
States is linked with other environmental problems, and on 
an international level is associated with the entire range 
of potential ecological crises facing mankind. To eventually 
reduce air pollution, a basic understanding of the phenomenon 
is needed in all its aspects: origins, effects, and the ways 
in which it can be regulated. It is this final goal-— a 
better understanding of the ways, to regulate air pollution^”- 
which orients the research,

Obj ective
The objective of this study is to analyze air pollu^ 

tion laws and programs written by state governments in 1967 
and 197 0. Six hypotheses guide the research. Four are 
derived from studies pertaining to air pollution control as 
a specific governmental policy with unique policy charac-r 
teristics. Two are derived from more generalized studies 
which analyze state laws and programs in a variety of issue- 
areas. A single theme, however, underlies all six hypoth
eses: air pollution laws and programs differ considerably



among states and reflect internal variations along social, 
economic, and political dimensions. These factors, not 
physical ones (wind speeds, air inversion frequencies, 
average rainfalls, etc.), are considered more explanatory.
In effect the research argues that pollution policy differ
ences are not random but can be accounted for by variations 
within selected indicators.

To test these hypotheses, concepts and models from
systems analysis are incorporated and adapted to examine
relationships between independent (explanatory) and
dependent (policy) variables. The study asserts that
pollution control programs cannot be considered separate
from their milieu (s). Consequently, to understand the
policy-making, regulatory process, a researcher must first
identify general characteristics and features of the policy
environment, as well as delineate particular factors which
may directly influence the policy itself..1 The systemic

2concept of linkages, or interconnectiveness, between policy 
components and physical or other criteria which

1. Morton Kroll, "Hypotheses and Designs for the
Study of Public Policies in the United States," Pollution 
and Public Policy, ed. by David F. Paulsen and Robert B, 
Denhardt (New York; Dodd, Mead, 1973), p. 92.

2. Robert Boguslaw, "Systems Ideas^-For Whom and
for What?," Pollution and Public Policy,, ed, by Dayid F«

. Paulsen and Robert B« Denhardt (New York; Doddf, Meadf, 19.73)_f
pp. 60^61,



characterize air pollution problems is, therefore, critical 
to the research.

Although linkages among variables are hypothesized, 
no causal assumptions are made. The research attempts to 
identify if--and to what extent— anticipated relationships 
do exist, not whether the presence or absence of a particu
lar criterion induces an identifiable policy response.
While the hypotheses assert that pollution control policies 
are responsive to economic, political, and social varia^ 
tions within states, it is beyond the scope of this study to 
ascertain a direct, causal chain of events linking inde^ 
pendent and dependent variables. The latter analysis would 
require afi in-depth case study of individual states and 
include perceptions of legislators, majority ̂-building 
processes, drafts of bills, appropriations processes, etc. 
Instead the study’s focus is on the external dimensions and 
problems which eventually evoke the policies, and not on the 
internal dynamics and politics of the policy-making process 
itself. Linkages, therefore, are assumed indirect and 
tenuous.

A.final consideration involves the years of analysis 
1967 and 1970, in relation to the ultimate objective of the 
study«r-r-a better understanding of the ways to regulate a hr • 
pollution. These two years are selected since major changes 
occurred in pollution control programs on the state level.
By analyzing governmental policies in periods of stress and



change, particularly in new issue-areas not previously 
covered by legislation, researchers can better evaluate the 
capabilities of political systems to respond to problems.

A comparative study of this type should answer 
several questions:

1. How and why do state political systems differ in 
the ways they approach and resolve environmental 
problems?

2. Are existing governmental policies commensurate with 
the magnitudes of the problems?

3. How may governmental programs anticipate and cope 
with changes in the environment?

4. Which factors are most salient to the formulation of 
environmental policies?

5. How much control can and/or should governments have 
over these critical factors?

This study is exploratory and only a first step in 
obtaining answers to the above questions. Nevertheless, an 
analysis of previous state legislation £n air pollution 
control may help identify problems and deficiencies in the 
existing policy process and eventually assist governments ±n 
becoming more efficient and responsive when planning future 
programs and policies. In turn, the information may relate 
to other policy areas and provide additional insights re
garding behaviour in a variety of policy sub-systems.



5
The research is marked by several chapters which 

consider separate aspects of the study. Chapter 1 has two 
major sections: the first presents an overview of pollu
tion, discussing its origins and potential reduction methods. 
A second section provides the focus, and rationale for the 
research design, and introduces a public policy model to 
link independent and dependent variables. Chapter 2 
analyzes the conditions giving rise to pollution legislation 
and presents the six hypotheses incorporated within the 
model. The third chapter describes the data and method
ological procedures used to test the hypotheses, while 
Chapter 4 interprets the statistical results. A fifth and 
last chapter discusses the importance and relevance of the 
study and suggests new directions for research.

Origins of Pollution
The presence of air contaminants is not unique to

the twentieth century, nor are the ways by which men have
.

sought to regulate them. As early as 1306 the use of "sear- 
coal" in London was forbidden under penalty of death, Queen 
Elizabeth is said to have prohibited the burning of coal 
during sessions of Parliament, while a book on air pollution 
in 1661 suggested plans to move industry to the leeward side 
of London,^ Concurrently, the damages caused by pollution

3, Harold W, Kennedyf "Some Legal Ratifications oi 
Air Pollution Control and a Review of Current Control o£ 
Automotive Emissions," Arizona Law Review, X (Summer, 1968), 
2.



were also known quite early. Blackstone, for rhstance, 
describes a lead smelter whose acrid fumes were a nuisance 
and killed the corn of neighboring farmers.^

What is recently unique is the increasingly concerted
effort to define what exactly is air pollution, to trace its
origins and effects, and to reduce it with technical, legal,
and economic solutions. For the first’— its definition-'-an
admittedly all-encompassing and imprecise criterion is used
in this study: ■ :

Pollution occurs when any biological, chemical, or 
physical factors are present in the environment for 
sufficient time at concentrations that either render 
them injurious to human, animal, or plant life, or 
create conditions affecting the comfort, well-being, 
or safety of the citizenry.5

This definition provides conceptual and operational 
flexibility through its very imprecision. Although words as 
"comfort" and "well-being" are not specified and are open to 
broad interpretation, they evoke possibilities of damage, 
real or psychic, within the biosphere. A pamphlet fron) the 
National Tuberculosis and Respiratory Disease Association, 
for example, lists numerous results of polluted air: higher
medical costs, loss of livestock, increased maintenance 
costs, increased cleaning costs, increased absenteeism,

4. Ibid., p. 2.
5. F. C. Snowdon, "Defining the Problems of Air and 

Water Pollution," Instrumentation Technology, XV (May,
1968), 37.



increased food bills, lowered real estate values, reduced or
destroyed crops, and costlier equipment.^ Other results

v
would include visibility reduction, esthetic degradation,

7and psychological effects.
An additional advantage of this definition is that 

it enables a broader interpretation of air pollutants, their 
sources, and their changes over time. The contaminants and 
contaminant levels which may constitute pollution are not 
constant, nor are their emitting sources„ Moreover, the 
major physical factors affecting contaminants--wind speed 
and direction, topography, sunlight, precipitation, air 
temperature, and reaction with other pollutants^--may vary 
considerably among areas. By not precisely specifying, a 
priori, the composition and levels of air contaminants which 
"determine the presence" of pollution., one may better under
stand how the perceptions and definitions of air pollution 
may differ over time, in different societies, and in 
different regions

6. National Tuberculosis and Respiratory Disease 
Association, Air Pollution Primer (New York: National 
Tuberculosis and Respiratory Disease Association, 19.69) , 
p. 85,

7. Leslie A. Chambers, "Classification and Extent 
of Air Pollution Problems," Air Pollution, ed„ by Arthur C, 
Stern, Vol. I: Air Pollution and its Effects (New York: 
Academic Press, 1968), pp. 18-19.

8. U.S. Public Health Service, The Sources of Air 
Pollution and Their. Control (Washington, D ,C «: Government 
Printing Office, 1966), pp. 1-15.
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Regardless of the criteria used to define air 

pollution, two unequivocal statements can be made regarding • 
its presence. The first is concerned with its effects: we 
are becoming increasingly aware of the damages wrought by 
air contaminants. This evidence is most pronounced in the 
field of public health. Studies in the United States 
suggest a marked relationship between air pollution and 
morbidity and mortality rates. One statistical analysis 
revealed that a significant correlation exists between air 
pollution and the bronchitis death rate, while further 
analysis indicated association between air pollution and 
heart disease, emphysema, lung cancer, and infant mor-

Qtality. In a separate investigation of 117 United States 
cities in 1960, the authors forcefully concluded that 
"Mortality rates could be lowered and life expectancy raised 
substantially by abating air pollution „ ». , Evidence
of this nature has led the Surgeon General to observe that 
"the threat to health, in my opinion, constitutes the

9, Sanford Rose, "The Economics of Environmental 
Quality, The .Environment: A National Mission for the 
Seventies, by the Editors of Fortune (New Yorks Harper and 
Row, 19701, p, 71.

10. Lester B, Lave and Eugene P, Seskin, "Health 
and Air Pollution: The Effects of Occupational MiXf^
Swedish Journal of Economics, LXXIII (March, 1971), 94.
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primary impulse for the control Of air pollution in the 
Uniteql States.

Other damages not directly associated with personal 
health are also becoming evident. In a keynote speech Dr. 
John Middleton, Director of the (former) National Air 
Pollution Control Administration (NAPCA), made the following 
observation:

Today, this Nation is paying billions of 
dollars each year for the dubious privilege of 
living with--rather than controlling'— air pollu
tion. Air pollution soils, corrodes, and damages 
a wide variety of structures in our cities and 
towns— from the despoiling of our homes to the 
corrosion of suspension bridges that span our 
rivers. It threatens forests and homelands as 
well. It constitutes a national hazard of 
greater significance than many appreciate*-^

Other, often intangible costs, accrue from air 
contaminants. Many vegetable and flower crops can no longer 
be grown near large cities; the production of prime leaf 
tobacco has been considerably reduced in certain sections of 
the country; and, on both coasts, the vigor and vitality of

11,. U , S „ Public Health Service,. ' The Eff ects^of 
Air Pollution (Washington, D . C.: Government Printing 
Office, 1967), p. 1.

12. U. S. Environmental Protection Agency, 
"Diffusion Modeling for Air Pollution Abatement and 
Control," by John T. Middleton, Proceedings' oh Multiple- 
Source Urban Diffusion Models, ed. by Arthur C, Stern 
(Washington, D. C.: Government Printing Office, 1969),
p. 1.



13forests have diminished . Tljese costs— both material and 
psychic--rarely enter into the estimated damages and there
fore tend to deflate pollution cost figures.

In sum, although we are increasingly aware of the 
damages wrought by air contaminants, the "true" damage can 
never be fully derived for several reasons. One, of course 
is the obvious difficulty in physically measuring material 
degradation, A second is the "blurred" or "overlooked" 
effect due to multiple sources affecting material decomposi^ 
tion (for example, is decreased crop production solely due 
to air pollutants, or can they act in conjunction with 
nutrient-deficient soils, poor rains, overuse of pesticides, 
etc,?). Third, it is almost impossible to assess esthetic 
and psychic damages at any given time, nor do different
societies necessarily view these intangibles with the same

14relative or absolute priorities and welfare values.
The "total costs" of air pollution damages, then,

can never really be calculated, while estimates of economic
15effects are at best uncertain and vague, Moreover, the

13. U. S. Public Health Service, The Air Quality 
Act of 1967; A Challenge to the Scientist (Washington, D . C, 
Government Printing Office, 1968), p. 2.

14. ‘ J. H. Dales, Pollution, Property and Prices 
(Toronto: University of Toronto Press, 1968),. Chapter 4,

15. Irving Michelson and Boris Touin, "Comparatrve 
Method for Studying Costs of Air Pollution, Public: Health 
Reports, LXXXI (June, 1966), 505-506^
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accuracy of these estimates may not improve significantly 
with additional information regarding air pollution. We are 
left, therefore, with an increased awareness of the damage 
threat of air contaminants, but with an incomplete awareness 
of total damages.

A second major statement regarding air pollution 
involves its origins: the phenomenon is directly related to . 
man's increasingly urban, industrial, and technological life 
style. Excluding natural sources of pollution as dust 
storms or methane gas in swamps, this statement is more than 
"the problem of pollution is people." Mere numbers do not 
necessarily generate a pollution problem, although their 
presence definitely constitutes a component of the problem. 
More important, though, is where they are and what they are 
doing. One million nomadic herdsmen distributed evenly 
throughout Outer Mongolia may never incur air contaminant 
difficulties; one million individuals concentrated in 
eighteenth century London did. Excluding physical factors, 
the likelihood of air pollution rises with population 
density, and with the nature of their physical activities.

Numerous observations support this contention, 
particularly with reference to material damages inflicted by 
air pollutants. In the United States, pollution problems 
have been linked to two major factors: accelerated
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urbanization and technical advance. In a more specialized
sense, pollutants can be related to industrial activity and
energy conversion processes.

The vast increase in manufacturing activity and 
output and the rapidly rising conversion of 
fossil • fuels to energy has imposed an ever- 
increasing burden of waste residuals on the 
environment. In fact, the total weight of 
residuals discharged to the environment tends 
to rise pari passu with the increase in manu
facturing activity and energy conversion unless 
there are gains in the technical efficiency of 
converting inputs to useful outputs or the 
recycle of used goods is increased.̂

Data can also be used to suggest a strong linkage 
between technical advance, industrialization, and air pollu
tion, In 1966, tonnage' figures for various air pollutants 
were estimated and traced to their major sources„ These
prime sources include motor vehicles, industry, power plants,

18space heating, and refuse disposal systems, all of which 
are most numerous in highly urban areas. Additionally, 
these data suggest not only the presence of, the problem, 
but also its complexity; in an advanced society air ^ -

16, A, Levitt, "Pollution: Causes, Costs, Con
trols , Chemical and Engineering News, XLVII (June, 19691, 
34. ■ :

17. Allen V. Kneese, "Pollution and a Better 
Environment," Arizona Law Review, X (Summer, 1968), 10.

18. U.S. Public Health Service, The Sources of 
Air Pollution, pp. 5-13.
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pollution can be traced to myriad sources: vehicles, 
incinerators, power stations, lunchroom smoke, etc.^^

Although air pollution has been described and linked 
to human density and activity, no explanation has been given 
for the causes, forces, or lack of forces behind its 
existence. In brief, an understanding is needed as to why 
it occurs. To do so requires an economic interpretation,

20as air pollution is, in the ultimate, an economic problem.

Economics of Pollution 
Pollution occurs because production units find it ' 

the cheapest way to dispose of their wastes. Without 
sanctions or controls against pollution, air resources are 
considered "free goods," without economic value, and there*- 
fore available to all without cost. At some point, however, 
the continual discharge of aerial wastes imposes costs on 
others which are not included within the costs of the pro^ 
ducing unit, nor borne by it. At this point an economic 
externality is created: there is a divergence between the 
private costs of production, which enter through the 
functioning market mechanism, and the social costs imposed 
on third persons,

19, Whitney North Semour, Jr., "Cleaning Up Our 
City Air: Proposals for Combating Air Pollution Through 
Affirmative Government Action Programs," Urban Affairs 
Quarterly, III (September, 1967), 34,

20. Larry E. Ruff, "The Economic Common Sense of 
Pollution," Public Interest, XIX (Spring, 1970), 69.
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At some low level of use, an additional user of the 
resource may impose virtually no cost on others. A . 
point is reached, however, where an additional user 
will cause others to have to incur additional costs 
or suffer disutilities associated with congestion.
When this stage is reached, what economists call an 
externality or spill-over effect occurs. In other 
words, a particular user does not take into account 
the cost he imposes on others when he decides to use 
the common property resource.

Externalities by themselves do not constitute a 
pollution problem, but solely indicate the presence of 
social costs» The "problem" emerges when the harm done by . 
the disposition of waste exceeds the benefits associated 
with the practice.

In this sense pollution is viewed in relative as
well as absolute terms. Most definitions of air pollution
acknowledge the presence of contaminants injurious to health
and well-being. Whether a given level of contamination is
serious, though, is a relative concept and can be viewed
only in relation to societal perceptions of the damages and
costs associated with that level. From a social perspective,
the "ideal" level of pollution control is that achieved by
the least costly combination of available means, represents
ing the point where the costs of further reduction exceed 

22the benefits„

21, Allen V, Kneese, "Strategies for Environmental 
Management," Public Policy, XIX (Winter, 19711, 40,

22, Edwin S, Mills, "Economic Incentives in Aif 
Pollution Control," Controlling Pollution, ed. by Marshall 
I, Goldman (Englewood Cliffs, N. J.: Prentice-Hall, 1967), 
p. 101. A further explanation of this principle is given in 
the next chapter.
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Although stressing the economic nature of pollution,

the problem and its resolution nonetheless encompass
technological, political, legal, as well as economic aspects.
Moreover, pollution is not unique to particular social,
economic, or political systems. On the national level, for
example, pollution problems relate more to different
development levels, population densities, geographical
conditions, and climates than to social or political 

23criteria.

The above discussion suggests that the problems of 
air pollution are enormous, while solutions will require 
massive, coordinated efforts on local, national, and inter
national levels. In technology alone research into abate~ 
ment procedures is in the infancy stage. Projections of 
actual pollution levels in the United States are cautiously 
sanguine and dependent upon continual progress in pollution
control.

, ■
Obviously, if you project the past rates of 

pollution of our air and water into the future 
without interruption, you will conclude that we*11 
be in real trouble before too many decades. But 
federal and private concern has been aroused.

From measures already in effect, automotive 
pollution will be going down in the next few years. 
Regulations are beginning to be imposed on sta- 

• tionary sources of pollution, so I think we have 
reached a turning point. We may not be quite at

23. Erik Dahmen, "Environmental Control and 
Economic Systems," Swedish Journal of Economics, LXXIII 
(March, 1971), 67-68.
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the peak yet, but within five years I think the 
total pollution will be starting to.go down.24

These projections naturally question the control 
techniques which make abatement possible„ One method—  
voluntary abatement--is difficult within our decentralized 
market system and competitive economy. Noting American 
industry's lack of incentive in pollution control, economist 
John Wenders observes that firms do not undertake abatement 
voluntarily:

because the added costs would put them at a competi
tive disadvantage with their rivals. Dirty methods 
of production will be chosen over clean methods 
when the latter have higher private costs, While 
this may seem like irresponsible behavior, the 
individual firm has no choice in the matter. Any 
firm which adopted the clean method, or chose to 
undertake costly abatement, usually would be 
commiting economic suicide. Its competitors could 
adopt the dirty method and drive prices below the 
private costs of the clean method.25

Cost figures provided by different classes of 
industry support this statement. In a 1968 American Insti
tute of Plant Engineers (A.I.P.E.) survey, firms in food 
processing had the lowest costs for pollution control 
installations, averaging $22,000 per system. For primary 
metals the average was highest at $580,000 per system.
Other average costs included the chemical industry at

24. F . C. Olds, "Lee Du Bridge: Views, on Air Pollu
tion" (Quotation by Lee Du Bridge), Power Engineering,
LXXIV (July, 1970), 30,

25. John T. Wenders, "An Economist Looks at Pollu
tion and Abatement," Department of Economics, The University 
of Arizona, 1971. (Mimeographed.)
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$89,000; rubber and plastics at $150,000; stone, clay, and

V glass at $183, 000; and electrical machinery manufactures at
$202,000.^  These figures suggest the high costs involved
in abating air pollution, and imply added costs per unit
which may reduce the firms' competitive position should
they individually elect to reduce pollution.

These average direct costs within firms and among
industries are only half of the picture. They also must be
discussed in relation to the specific firm's problems and
to its total capital outlay, as both factors affect its
profitability and competitive position. Within a given
firm, size and age of equipment heavily influence the cost
of abatement equipment. In general, a new, larger establish-

27ment within a given industry incurs lower per unit costs. 
Similarly, equipment costs in relation to total capital 
outlay can be contrasted to firms within and among indus
tries ,

A typical foundry may have to spend more than 20 
percent extra to include the necessary pollution 
abatement equipment in its new plant, while a 
cement plant will allow 10 to 20 percent and a 
refinery less than 2 percent. Pollution control 
equipment costs may range, in extreme situations, 
from less than 1 percent to more than 17 0 percent 

. of the base plant cost.28

26. William R. Park, "Air Pollution Economics: The 
Cost of Control," Consulting Engineering, XXXII (January,
1969),58.

27. John Perry, Our Polluted World (New Yorks 
Franklin Watts, 1967), p. 175,

28, Park, "Air Pollution Economics," p, 58,
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This emphasis on industry exemplifies the diffi

culties , when, in a competitive economy, individual pro
ducers attempt to reduce air pollution through voluntary 
abatement. Moreover, the criterion of competitiveness need, 
not be assumed to explain why pollution occurs? the cost 
minimization principle (objective) is sufficient. As a 
consequence, pollution acts are committed by individuals 
as well as firms, by public as well as private enterprises. 
In sum, voluntary restraint and exhortations to firms are
likely to be overlooked, ignored, or considered impossible

29under prevailing conditions.

The failure of the unregulated private market to 
incorporate social costs provides a justifiable rationale 
for government regulation.of pollution sources, A broad, 
albeit philosophical explanation for government intervention 
is found in the writings of John Dewey, His classic, The 
Public and its Problems, stresses that all human actions 
have consequences for others. These consequences are two
fold: those which affect people directly in a transaction, 
and those which affect third parties, Dewey's distinction

29, For both the individual and the firm the 
personal benefits from voluntary abatement are small rela^ 
tive to social benefits and are less than the costs of 
abatement, thereby making it uneconomical to undertake 
unilateral action. For a discussion of public goods and 
the free rider problem, see Edwin G, Dolan,' TAiSTSTAAFL (New 
York: Holt, Rinehart and Winston, 1971), pp. '43-47.
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separates the private from the public realm, although the 
delineation is far from p e r f e c t . .

When the indirect consequences of private transac
tions are recognized and efforts made to regulate them, a 
state comes into existence which intervenes on behalf of the 
public. Presumably the state's action is beneficial; more 
important, though, is that a rationale is provided whereby 
a government acting for a public can institute legitimized 
authority to regulate indirect consequences

Hence when consequences concern a large number, a 
number so mediately involved that a person cannot 
readily prefigure how they are to be affected,‘ 
that number is constituted.a public which inter
venes. It is not merely that the combined observa^ 
tions of a number cover more ground than those of a 
single person. It is rather that the public itself, 
being unable to forecast and estimate all conse
quences, establishes certain dikes and channels so 
that actions are confined within prescribed limits, 
and insofar have moderately predictable conse
quences .31

Dewey's criteria for public and private transactions, 
and his explanation of state intervention, both relate to 
the pollution issue. Inasmuch as the act of polluting 
involves the use of a common resource, a public exists 
connected to that resource. Moreover, if legal rights to

30. John Dewey, The Public and its Problems (New 
York: Henry Holt, 1927), p. 12,

31, Ibid, Charles O. Jones also refers to 
Dewey's distinction when he discusses the nature of public 
problems facing the United States today. See An' Introduce 
tion to the Study of Public Policy (Belmbntf California: 
Belmont Publishing, 1970), Chapter 2.
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air were held by polluters, the act of polluting would still 
have indirect consequences upon third parties. In either 
instance a public would be formed and justification avail
able for government regulation.

In addition to philosophical approaches, there are
definite economic criteria which suggest that government
intervention in the pollution arena can be both rationalized
and meaningful. Under certain conditions strictly voluntary.
bilateral exchanges are exceedingly costly. One class of
these conditions is what Milton Friedman calls "neighborhood

32effects" or externalities. In the case of pollution it is 
simply not practical to assign ownership rights to air which 
can be sold to consumers on the private market. In this 
instance, then, there is a definite role and justification 
for government regulation of pollution sourcese

Other economic criteria also suggest a role for 
government. There are two classes of physical exchange 
without counterpart economic transactions, These are the 
private use of common property resources for productive 
inputs, including waste disposal, and the admission of 
inadvertent or unwanted material inputs into productive 
processes. As a consequence of these shortcomings, the 
unregulated usage of common property resources will induce

32. Milton Friedman, Capitalism and Freedom 
(Chicago: University of Chicago Press, 1962), pp. 27-30.
The other general class mentioned by Friedman is monopoly 
and similar market imperfections.
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their over-use relative to both private property and to
regulated public property. For a depletable resource this

33over-usage will lead eventually to its destruction. This 
realization, in addition to the knowledge that continual use 
of a common property resource eventually imposes social 
costs which cannot be reflected in the private market, 
indicate a perpetual failure of the market.

Focus
The previous discussion suggests that pollution can 

be regulated best by some form of governmental intervention. 
The failures of the market mechanism require a legal approach 
to the problem to account for externalities. Any study of 
this nature must therefore consider laws regulating air 
pollution. Furthermore, the laws themselves are only the 
products of legislative bodies; a comprehensive analysis 
should consider also the forces and dynamics behind their 
development.

To attempt this objective, this study is concerned
with the creation and expression of air pollution policies
among the separate American states, Four reasons underlie
this approach. First, the states recently have had a major
role in air legislation. Although municipal ordinances have

34existed since the late nineteenth century,. the more

33, Dales, Pollution, Property and Prices, p, 63,
34, J, Clarence Davies, III, The Politics of Pollux 

tion (New York: Pegasus, 1970), p. 33.
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comprehensive air laws written during the last decade have 
been by state governments. Additionally, until the 1960's 
the -bulk of air laws have dealt primarily with the public 
health aspects of pollution, and states have the constitu
tional authority to regulate on these matters. These 
advantages consequently make states a focus of interest for 
research.

Second, states are becoming increasingly better 
equipped with monetary and professional resources to both 
initiate and implement air legislation. By focusing on the 
state level, a researcher obtains a comprehensive picture of 
the efforts and abilities of air agencies« This emphasis
also helps reduce a problem associated with local air

' 3 5agencies-— many have existed primarily on paper,
Third, an emphasis on the state level grapples more 

effectively with the twin interrelationships of exposure to 
the problem and the legal authority to deal with it. Regur- 
lation of air contaminate sources is partially a "decen
tralized authority problem" requiring a knowledge of condi—

3 Gtions facing communities and polluters. States are in a

35. Until the last decade this problem also has 
existed with most state agencies.

36, This assertion is based on the necessity to 
plan and administer day^to^day programs, such as the issuance 
of permits, or zoning decisions, rather than the setting of 
national goals or emission standards, Given the numerous 
sources of air pollution, a flexible, sensitive, and effec
tive administrative system is necessary to implement federal 
laws and to adapt programs to changing conditions. See



favored position for analysis in that their awareness of
separate pollution problems and their knowledge of air
basins within their borders facilitate their ability to

37enact specific laws. Moreover, jurisdictional authority
over lesser governmental bodies provides the state with an
opportunity to enact comprehensive and/or overriding air 
i 3 8laws. '

A final consideration concerns the unit of analysis, 
The examination of state air laws is advantageous from both 
a conceptual and methodological perspective. Conceptually 
the advantage revolves around the state l's uniqueness as a 
distinct, legal entity with its own traditions and institu
tions, Interstate differences generate a diversity of laws

■
which reflect prevailing political, social, or economic 
variations. This diversity is not so great as to preclude . 
meaningful comparative analysis, for states are faced with 
similar air problems--although the magnitude of these 
problems may vary considerably. All have similarly-based 
social and economic systems, though their specific 
components vary, and all have similarly derived legal

Elizabeth H, Haskell and Victoria S. Price, State Environ
mental Management (New York: Praeger, 19731, p. xii»

37. "States Are Key in Pollution Abatement," 
Environmental Science and Technology, III (March, 1969) ,
226.

38. J. I. Bregman and Sergi Lenormand, The Pollu
tion Paradox (Washington, D . C.: Spartan Books, 1966),
p. 133.
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systems and institutions, although specific laws themselves
Vary. These differences, within broadly shared parameters,

3 9enhance concept formation.
There are also methodological advantages when using 

the state as a focal point. An examination of state air 
laws necessitates a comparative perspective. To obtain the 
most complete picture of air law similarities and differ
ences, a researcher needs to investigate the entire universe 
of air laws for his analysis unit. For a municipal or 
county investigation this project would clearly be both 
cumbersome and costly, while a federal examination would be 
primarily an historical case study. A stated-level analysis 
overcomes these problems.

Two other considerations warrant an investigation of 
state air policies. These are, respectively, the increased 
federal role in state air regulations, and the general body 
of policy literature which has used the state as the basic 
analysis unit.

Federal intervention and regulation is vital to an 
understanding of state air policies,̂ ^ Although Oregon in

3 9, These points are discussed in greater detail by 
Thomas R, Dye, Politics, Economics, and the Public (Chicago: 
Rand McNally, 1966), pp. 10-12.

40, Two authors have written extensively on the 
history and importance of federal air legislation. See 
Davies, The Politics of Pollution, Chapter 2, and Charles O. 
Jones, "Federal Air Pollution Policy-— Some Thoughts on 
Effects and Feedback," The Measurement of Policy Impact, ed.
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1952 had the first state air law with enforcement provi
sions, no significant national legislation existed until 
Congress enacted the Clean Air Act on December 17, 1963 
(P.L. 88-206) .̂"*" This bill permitted limited intervention 
in state affairs: the government could hold public hearings 
and conferences on air pollution within a state, and could 
initiate Federal Court proceedings against polluters whose 
contaminants crossed state boundaries. The act was narrow . . 
in authority, however, as the government lacked original

42jurisdiction except in cases of interstate air pollution.
It was further modified in 1965 with the addition of the 
Motor Vehicle Air Pollution Act (P.L. 89-272), which gave 
the Secretary of Health, Education and Welfare (HEW) 
authority to regulate emissions from new vehicles.

Federal influence in the air pollution field became 
dominant with the Air Quality Act of 1967 (P.L. .90^148) .
This bill permitted the government to establish regional 
airsheds, issue criteria for specific pollutants, and 
recommend control techniques. Once HEW designated the 
airshed and its criteria, the states affected were required 
to file a letter of intent, stating that within 18 0 days

by Thomas R« Dye (Proceedings of the Conference on the 
Measurement of Policy Impact, Florida State University,
1971), pp. 38-51.

41, Davies, The Politics of Pollution, p. 50.
42. Ibid., pp. 52-53,
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they would establish standards for the pollutants specified. 
Additionally, HEW would have approval power over the 
standards and could set standards itself if a state failed 
its deadline. Other provisions included a streamlined 
enforcement process and the authority for the HEW Secretary 
to seek an injunction against polluters in emergencies.^ 

Federal influence increased substantially for a 
second time with enactment of the Clean Air Amendments of 
1970 (P.L._ 91-604). Under the bill’s provisions the govern
ment took a more direct, realistic and pragmatic approach 
to improve air quality, as many elements of the 1967 amend
ments were adjudged unworkable or meaningless. Regional

44airsheds— which by March 1969 included all 50 states — were
considered pointless, although still accorded significance
in cases of interstate air problems. The 197 0 Act also
recognized the need to implement air abatement plans under
the best control technology available, rather than by
elaborate and confusing guidelines published by the govern^

45ment under the 1967 amendments.

43. Ibid., pp. 54-58,
44. "All 50 States Are Brought In on the Air 

Quality Act," Environmental Science and Technology, ITT 
(April, 1969), 299.

45. Victor H. Sussman, "A Critique: New Priorities 
in Air Pollution Control," Journal of the Air Pollution 
Control Association, XXI (April, 1971), 201-203.
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These two Acts have important differences. The
significance of the Air Quality Act lay in its reliance on 
the states for standard setting and enforcement procedures. 
Direct responsibility was placed on them to update their 
laws and to shift the focus of pollution legislation from 
the local to the state level. This dual emphasis of federal 
intervention and increased responsibility consequently 
spurred many states to enact or revise legislation and to 
commit more resources to their air programs.

In contrast to the 1967 Act, the 197 0 Act enables 
the Environmental Protection Agency (EPA) to adopt ambient 
air quality standards and to set emission standards for new 
or modified stationary pollution sources. This provision 
removes the initial standards-setting process from the 
states and places responsibility with the federal govern
ment, which in turn requires the states to submit plans 
describing their procedures to implement the standards. On 
April 30, 1971, the first stage of this process became 
effective with federal publication of air quality standards 
for six common classes of pollutants-, ̂

The role of the national government as an impetus to 
state action is critical to an understanding of state 
legislation, and it provides a series of chronological

46, "Environmental Protection Agency Sets National 
Air Quality Standards," Journal of the Air' Pollution Control 
Association, XXI (June, 1971), 352-353.
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benchmarks by which progress in state air programs can be 
measured. In 1966, for example, only thirty-three states 
had air pollution programs, and many of these were nominal. 
Nineteen state agencies had abatement responsibilities, but 
in only six were these activities more than n o m i n a l . I n  
contrast, the Council of State Governments could assert in 
1970 that:

States have become increasingly active in air 
pollution control programs; expenditures have 
increased substantially from $1.1 million in 1961 
to $9.6 million in 197 0. Six States have reached 
an annual per capita expenditure of 25 cents, 
regarded by the National Air Pollution Control 
Administration, HEW, as the minimum expenditure 
needed for state programs, and seventeen other 
States are spending as much as 10 cents per person 
per year. 8

In summary, federal air pollution policy has 
developed in several stages. National legislation has 
encouraged states to enact their own air policies and tb 
commit more resources to pollution abatement. This trend 
developed within a larger context of increased federal, 
state, and local sharing in air pollution control. The 
federal acts increasingly placed heavier legal burdens on 
the states, however, while simultaneously reducing their

47, Bernard E, Saltzman, "Air Quality Program 
Needs Uniform Test," Environmental Science :a:hd: Techhol'ogy,
II (January, 1968), 24.

48, Council of State Governments, Environmental 
Quality and State Government (Lexington, Kentucky: Council 
of State Governments, 197 0), p. 27.
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authority to set standards, This process-begun in 1963—  
came to fruition with passage of the Clean Air Amendments of 
1970. .

A final consideration for an examination of state 
air laws involves the rapidly growing body of literature 
concerned with state policy analysis. This literature has 
developed within the last two decades and represents a new 
focus in political science. Its aim is the systematic 
exploration of variables critical to the formation of public 
policy, while its techniques employ advanced theoretical • 
propositions and sophisticated methodological procedures. 
Through in-depth case studies and by comparative state 
analyses, researchers have attempted to isolate and measure' 
those factors important to the policy process, particu
larly with reference to social, economic, and political 
variables * This literature should be invaluable to a study 
which analyzes air pollution as a particular aspect of a 
staters overall policy history..

At present there is considerable disagreement in 
the discipline regarding the composition of the variables 
believed to shape policy o u t p u t s . T h i s  confusion can be 
traced generally to disagreements in three areas: the

49. John H. Fenton and Donald W. Chamberlayne,
"The Literature Dealing with the Relationships Between 
Political Processes, Socio-economic Conditions and Public 
Policies in the American States: A Bibliographic Essay," 
Polity, I (Spring, 1969),390.
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conceptualization of policy dimensions, the identification 
of the salient characteristics of political systems, and 
the methodology employed to relate independent to dependent 
variables. These differences have precluded the development 
of uniformly structured, systematic methods to investigate 
policy outputs. The very diversity of approaches, however, 
has provided not only new directions for research, but also, 
has generated some significant findings.

One of the controversies in the comparative state
and local politics literature is whether political variables
independently affect policy outputs, and if so, to what
degree and under what conditions. The literature suggests
that outputs, expressed primarily as revenue and expenditure
levels, are shaped by environmental and system resource
variables. Political system characteristics such as level
of party competition or the degree of legislative malappor^

51tionment are not believed to affect policies independently,

50, For examples of our deficiencies in these 
areas, see Herbert Jacob and Michael Lipsky, '"Outputs, 
Structure and Power: An Assessment of Changes in the Study 
of State and Local Politics," Journal of Politics, XXX (May, 
1968), 510-538.

51. See, for example, Richard E. Dawson and James 
A. Robinson, "Inter-party Competition, Economic Variables 
and Welfare Policies in the American States," Journal of 
Politics, XXV (May, 1963), 265-289; Dye, Politics, Economics, 
and the Public; and Chester B. Rogers, "Environment, System 
and Output: The Consideration of a Model,'v Social Forces, 
XLVITI (September, 1969), 72-87.



31
When policy is expressed in qualitative terms, 

current research concludes tentatively that political 
factors are important. Thus, although socioeconomifa 
variables are most explanatory for policy expressed as 
quantitative levels, political variables have explanatory 
power for policy directions. Examples of these directions 
are reformed versus unreformed municipal structures, redis- . 
tributive impacts of rewards and benefits at given revenue 
and expenditure levels, and the quality of government 
services. Moreover, for some policies, political variables 
independently account for more total variation than do 
socioeconomic variables.

In retrospect, this literature helps account for 
policy variations, although it still suffers the following 
defects: t

1, It fails to express adequately the variation of 
policy in other than expenditure and revenue terms,

' thereby neglecting to incorporate sufficiently the 
qualitative aspects of policy,

2, It incompletely considers and groups policies 
according to similar criteria and categories, but 
considers them in lump-sum fashion.

52. See Fenton and Chamberlayne, "The Literature," 
and Jacob and Lipsky, "Outputs, Structure and Power," for 
summaries of the potential roles of political variables in 
shaping policy outputs„
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3. It inadequately separates relationships among 

independent, intervening, and depencent variables, 
and fails to show whether relationships hold 
constant over time and for all units being com
pared. .

4. The variables employed insufficiently represent the 
complexities of the phenomena purportedly measured. .

In spite of these shortcomings, a focus on state air 
policies using concepts and techniques derived from the 
American state literature can be mutually beneficial. On 
the one hand, a systematic, comparative investigation of 
state air laws fills a research gap by providing information 
about the specific policies« It may also provide informal 
tion relating to more generalized state policies, and 
thereby potentially contribute to the existing literature» 

Concurrently, this research can gain substantially 
from the policy literature. The relative newness of the air 
issue and its complex, partially understood character tend 
to hinder the formulation of hypotheses regarding the 
construction of air laws. By referring to concepts, propo^ 
sitions, and observations derived from the social sciences 
with respect to air issues or other policies, the researcher 
has a conceptual and methodological starting point from 
which to advance.
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A Public-Policy Model 

Previous discussion outlined the economic analytics 
of pollution by identifying the nature of the problem. What 
is still needed is a political framework to understand how 
governmental units respond to these externalities. An 
examination of a public policy model is therefore necessary 
to understand the conditions and forces which affect 
legislative bodies. ' . •

Both the physical and economic conditions giving 
rise to pollution suggest that a general systems model can 
best analyze the presence of the problem and its attempted 
resolution through legislation. In this model public 
policy is considered a response to conditions outside the 
political system, i.e., from an external environment which 
generates political forces or inputs, The political system 
itself is comprised of interrelated processes and struct 
tures which authoritatively allocate values, or public policy 
outputs, to society as a whole. These outputs alter the 
environment through a feedback mechanism, and in the process 
of alteration generate new inputs, thereby maintaining the 
cycle,

53. David Easton is credited with the most 
extensive conceptualization of the systems model in public 
policy analysis, stemming from his article, "An Approach to 
the Analysis of Political Systems," World Politics, IX 
"(April, 1957} , 383-400.

I
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The advantages of the general systems model lie in 

its identification of economic conditions and constraints 
which shape policy; its specification of linkages between an 
external environment, political system, and political out
puts; its delineation of qualitative and quantitative 
policies, and the different factors which may shape them; and 
its ability to explain--with some degree of regularity— the 
determinants of policies on the local, state, and national 
levels. The primary disadvantage is in its ultimate appli
cation: like all empirical models it is not geared to 
normative prescriptions, but can be used only in a descrip
tive, explanatory, or predictive context. Moreover, the 
model is identified with considerable conceptual and 
methodological problems, among them the insensitivity of 
many indicators, the inability to separate independent,
intervening, and dependent variables, and the lack of

54explanatory power for many policy areas„
A systems model, nonetheless, retains its appeal

when contrasted to other policy models. In relation to
major alternatives: elitist, group theory, rationalisticr

55incrementa1ist, and institutional models, its conceptual

54, For examples of our deficiencies in these 
areas, see Jacob and Lipsky, "Outputs, Structure and 
Power," pp, 510^538,

55, For a brief, lucid description of the varieties, 
major aspects, similarities, and differences of public 
policy models, see Thomas R. Dye, Understanding Public 
Policy (Englewood, Cliffs, N. J. : Prentice-Ha11, 1972) ,
Chapter 2. The following section is intended to provide a
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advantage lies in simplified steps and assumptions.
Excluding attempts to identify linkage mechanisms and 
internal processes, or to establish causal relationships, 
the systems model simply indicates that environmental condi
tions are related to the political system and/or to policy 
outputs. In studies where the environment is conceptualized 
by system resources (notably urbanization, industrializa
tion, education, and wealth criteria), and where policies 
are viewed as expenditures for different programs,.there is
substantial evidence to suggest that such relationships do 

. 56exist, • -
There are also considerable methodological advan

tages. Systems models are amenable to quantitative compari
sons spatially and temporally, since many indicators retain 
the same dimensions and units in different contexts, This 
feature is in contrast to an elitist model, for example,
where each policy area requires that elites be re- 

57identified. Moreover, the comparative property in the 
systems model makes it ideal for multiple studies, whereas

rationale for using a systems model, and is not to be 
interpreted as a critique of policy models in general.

56. See, for example, Fenton and Chamberlayne,
"The Literature," p. 390.

57, Systems models contain their own problems in 
relation to the continual re-discovery and verification of 
assumed linkages. In a comparative setting, however, these 
difficulties are less than in alternative models.
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other models are better for case studies. Both the quanti
tative and the comparative aspects of systems models there
fore enhance their explanatory powers with reduced efforts 
of time, money, and other resources.

In sum, the focus and directions of a comparative 
state air pollution study are best served by a systems model 
analysis. The initial contention that air pollution is a 
result of economic conditions found within an urbanized, 
industrial society has a direct conceptual equivalent in the 
external environment of the systems model. Second, the 
fundamentals of the systems model— that policies are 
constrained responses to external conditions— provide a 
conceptual political framework to the economic pollution 
problem. Third, the basic operating theory behind the 
systems approach is supported by numerous studies, yet it 
does not restrict the formation of compatible or alternative 
hypotheses. Fourth, the comparative, quantitative aspects 
of the study are enhanced, since the systems model is easily 
applicable in multiple spatial and temporal contexts. These 
qualities consequently provide the researcher with a 
meaningful framework and starting point.



CHAPTER 2

THEORY AND HYPOTHESES

Chapter 1 stated that the primary reasons for air 
pollution are economic, while effective methods for control 
are necessarily political in origin. This chapter first 
outlines in greater detail the economic theory explaining 
pollution, and then presents the six hypotheses which guide 
the research.

•' < Economic Theory
A review of' economic theory is necessary for a 

better understanding of pollution as an economic problem. 
Previous discussion categorized air pollution as an external 
diseconomy which imposes social costs upon the community at 
large. Air is used as a waste-disposal medium by production 
units'which treat it as a free good; i,e,, without economic 
value. Since there are no internal market forces to compel 
users to consider external costs, air contamination can and 
does rise to socially undesired levels. External regular 
tion, then, is necessary to internalize these social costs, 

Two points warrant consideration when discussing 
private and social costs, A first is the relative differ
ences from the viewpoint of the firm and that of society.
For the firm (or any producing unit), the cost minimization

37
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objective necessitates using the atmosphere for waste dis
posal as long as the cost of such disposal is less than the 
cost of every other possible method of disposal. This 
technique, however, may be costly to society:

. . . what may be technologically wasteful might
still be economical considering the fact that not 
only social costs can be shifted with impunity, 
but, above all, that discounted private returns 
(or savings) obtainable from the prevention of the 
technological inefficiency and social costs may not 
be high enough to compensate for the necessary 
abatement measures. The fact that the resulting 
pollution of the atmosphere may cause social costs 
far in excess of the costs of their abatement is 
not, and indeed cannot, be normally expected to be 
considered in the traditional cost/benefit calcula^ 
tions of private enterprise.^

A second consideration is the relative costs and 
benefits to society that are obtained through abatement 
procedures. That is, to determine whether a given air 
standard is socially desirable, the gains made from abater 
ment must be compared to the costs incurred. To make this 
comparison both the absolute costs and the marginal costs 
of pollution control must be considered.

In Figure 1, for example, the vertical axis repre
sents total (absolute) costs and the horizontal axis repre^

2sents levels of pollution. Curve PC represents pollution

1. Karl William Kapp, "Social Costs of Business 
Enterprise," Controlling Pollution, ed. by Marshall I. 
Goldman (Englewood Cliffs, N. J.: Prentice-Hall, 1967), 
p. 187.

2, The following three graphs and their economic 
explanations are found in Ronald G. Ridker, Economic,Costs 
of Air Pollution (New York: Praeger, 1967), pp. 4-5.
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Figure 1. Relationships Between the Costs of Pollution and 
the Costs of Pollution Control

costs to society, while CC represents the costs of pollution
control. At low pollution levels PC may remain at zero or
appear to be zero, suggesting that little or no damage
occurs. At some level, k, PC assumes a positive value and 
continues to rise as pollution levels increase, eventually 
becoming vertical at intolerable levels. Conversely, CC is 
zero at point n, representing the pollution level achieved 
in the absence of governmental regulation. To decrease 
pollution, the costs of control must rise, eventually 
becoming vertical at extremely low pollution levels. Point 
q represents the common intersection of PC and CC.

Ridker notes that from a social point of view, "the 
best level at which to set the standard is when both the 
costs of pollution and the costs of control, taken together,
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3are minimum." When the values of the two individual cost

curves are summed (Figure 2) to obtain a new cost curve,
PC + CC, this minimum value is shown as R. Moreover, when
the marginal costs for PC and CC are computed (Figure 3),
their intersection R* represents the same pollution level,
and therefore the best socially-obtainable air quality
standard, as R,

The economic reality underlying the determination of.
private and social costs, however, is far more complex. Two
generalized conditions inhibit the formulation of ideal
standards. A first is that many costs and benefits from
environmental control and improvement are intangible— they
cannot be quantified adequately, particularly in terms of 

4prices. The second concerns the small possibility in
achieving the economic conditions necessary to eliminate
externalities. As Ayres and Kneese indicate:

If. waste assimilative capacity of the environment 
is scarce, the decentralized voluntary exchange 
process cannot be free of uncompensated tech
nological diseconomicies unless (1) all outputs 
are fully converted into outputs, with no unwanted 
material residuals along the way, and all final 
outputs are utterly destroyed in the process of 
consumption, or (2) property rights are so 
arranged that all relevant environmental attributes 
are in private ownership and these rights are 
exchanged in competitive markets. Neither of these

3. .Ibid,, p, 6,
4, Karl William Kapp, "Environmental Disruption: 

General Issues and Methodological Problems," Social Science 
Information, IX (August, 1970), 24,
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Figure 2. Summary Relationships of Pollution Costs and 
Pollution Control Costs
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Figure 3. Marginal Relationships of Pollution Costs and 
Pollution Control Costs
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conditions can be expected to hold in an actual . 
economy and they do not.

Economic theory therefore provides a deductive 
explanation of standards and regulations from a societal 
perspective, although it cannot determine ideal abatement 
levels in the real world,^ It also provides a better under
standing of possible conditions and forces giving rise to 
pollution legislation. Consider, for example, property 
rights and exchange concepts through a hypothetical situa
tion.

Figure 4 represents a society where property rights 
to clean air are equally owned by citizens, but are con
trolled by a Pollution Control Board (PCB) which has the 
power to tax air consumption. If no tax is levied, maximum 
pollution results since users of clean air pay no waste- 
disposal costs. A tax imposition adds an additional cost 
to the user (assume a firm), thereby making it profitable 
for him to reduce his output and lower his clean air con
sumption, Clean air usage and the tax are inversely 
related, then, as shown by the negatively-sloped demand

5. Robert U. Ayres and Allen V. Kneese, "Produc
tion, . Consumption and Externalities," American Economic 
Review, LIX (June, 1969), 283. '

6. This statement does not imply that economic 
theory in general is normatively-oriented or has a basis 
for normative decisions. It can, however, suggest ways to 
achieve given states of efficiency for different social 
policies and can describe the possible ramifications from 
those policies. For a discussion of this theme see Ruff, 
"The Economic Common Sense of Pollution," p, 73,
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Air consumption (pollution)
Figure 4. The Demand Curve for Clean Air

curve. Economically stated, the demand for cleaner air is 
a function of the marginal revenue product of air.̂

A preindustrial or moderately industrial society 
without pollution regulations is suggested by Figure 5. 
Polluters are willing to pay for air consumption at the 
rates shown by the demand curve DD'. A second curve SSr 
represents the tax rates at which suppliers will sell their 
ownership rights to the PCB. In this example SS1 always 
lies to the right of DD", indicating that at any given tax 
rate suppliers will relinquish more air than can be used by

7, The marginal revenue product is defined as the 
net addition to total revenue attributable to the addition 
of one unit of the variable productive service. It is 
beyond the scope of this study to analyze the economic 
theory underlying resource prices in competitive markets.
A general discussion is found in C. E. Ferguson, Micro- 
economic Theory (Homewood, Illinois: Richard D. Irwin, 
1966), Chapter 14.
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Air consumption (pollution)

Figure 5. Supply and Demand for Clean Air in a Pre
industrial Society

polluters. SS* and DD" never intersect, suggesting that no
oeffective demand for cleaner air exists.

As industrialization increases, however, the situa
tion may resemble the graph in Figure 6. Increased output 
causes industry to consume more air for waste disposal, 
which shifts the demand curve to the right. Concurrently, a 
related phenomenon occurs with the supply curve. Increased 
industrialization is often accompanied by rising per capita 
incomes and a re-ordering of spending priorities. As 
incomes rise clean air becomes a superior economic good. 
People will relinquish less air than before at the same

8. A real-world explanation for this phenomenon 
is that the consumer "sells" all his property rights in 
exchange for less expensive industrial goods and services.
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Air consumption (pollution)

Figure 6. Supply and Demand for Clean Air in an Industrial 
Society

price, and are willing to pay more for cleaner air as their 
incomes increase. The consequent effect over time is to 
shift the supply curve to the left.

It is the simultaneous movement of these two curves 
which produces an intersection, and hence a price, at which 
suppliers are willing to exchange ownership rights for a 
given tax rate. As industrialization progresses, the supply 
curve may shift back faster than the demand curve shifts to 
the right. Therefore, if the PCB sets the tax rate 
properly-~at the intersection of both curves— the optimal 
and actual amount for pollution may decline with economic 
growth. In effect the public can afford cleaner air by 
paying higher prices for goods and services, and is also 
more willing to do so. Since pollution control can be
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handled best through some form of governmental regulation, 
the intersection of the supply and demand curves implies 
public action to establish and support a pollution control 
program. Pollution, then, becomes a political issue.^

Hypotheses; Definition 
Previous discussion outlined the economic nature of 

air pollution and the physical conditions with which it is 
associated; described the increasing federal, state, and 
local roles in air legislation, suggested the importance 
and advantages of a state-level air pollution study; and 
presented an elementary systems model to describe legisla
tive outputs as responses to an environment external to the 
political system. A conceptual synthesis is still required 
to blend these differing streams into an integrated whole; 
to suggest a series of hypotheses which will give dimensions 
to the research and relate it to past studies. Moreover, 
the hypotheses must be methodologically sophisticated; 
capable of exact formulation yet written for potential 
verification or rejection.

To maximize these varying objectives and to retain 
continuity with past studies and existing theory, the 
primary emphasis of the research is on the expression of
•- V  x "• ^ < V v V >. <  <

9. This "demand" of the general public may not be 
overt, but may be exhibited by legislators acting on behalf 
of perceived constituent demands. More important is that 
individuals be willing to support air legislation.
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state air policies from 1967 through 1970. Within this
period pollution policies are defined as:

All statutes dealing directly with air pollution 
and enacted by state governments before 1967, and 
all legislation enacted from 1967 through 1970 
and pertaining to that period.

This definition delimits air pollution policy in 
several ways. First, it permits the researcher to view the 
most rapid period of law enaction and expansion. This 
period also enables him to view changes encouraged by 
federal intervention and regulation, but before national 
uniform standards were set in 1971. Second, it facilitatesf
an analysis of state outputs— and not outcomes which 
incorporate the interactions among actors in shaping policy 
and the ramifications from these p o l i c i e s , T h i r d ,- it 
pertains to laws during the 1967-1970 period, and not to 
standards or regulations effective at some future date.

The six hypotheses which orient the research are 
divided into two groups. Four are derived from perceived 
conditions and forces which may have influenced the expres
sion of these policies, and are partially justified with 
reference to economic, social, political, and cultural 
variables. These factors, not physical ones (wind speeds,

10, This definition is used to reduce a series of 
legislative outputs to an easily-understood concept. It is 
expanded and operationalized in the next chapter.

11, The differences between policy outputs and 
policy outcomes are discussed by Rogers, "Environment,
System and Output," pp. 72-87,



48
rainfall, air inversion frequencies,4 etc,), are considered 
more critical to an understanding of air laws. In this 
context air pollution policies are viewed as distinct 
phenomena.

The remaining two hypotheses are more generalized 
and consider air policies as a segment of a state's overall 
policy profile. Consequently, their derivation and expres
sion are related more to hypotheses in the state public 
policy literature than to air pollution as a specific 
phenomenon with unique determinants.

Both sets of hypotheses are inadequately substan
tiated although stated in a manner suitable for testing.
The primary reasons concern the lack of research conducted 
in this area and the relative inefficiency of the systems 
model in conceptualizing policy outputs. Although past 
studies are referred to in justifying these hypotheses, all 
six are based on extrapolation and inference as well as on 
a logical, deductive method.

Specific Hypotheses

Air Pollution Policy is Primarily a Threshold 
Phenomenon, The reasoning behind this hypothesis is 
economically-based. All pollution abatement activities 
involve the internalization of external social costs, The 
process of abatement therefore becomes an economic good with 
a specified price incorporated within the market mechanism.
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At low levels of affluence and pollution, an individual's 
preference ordering may give low priority to clean air, 
inasmuch as he is more concerned with the basic necessities 
of food, clothing, and shelter. Beyond minimum levels of 
pollution and affluence, the individual may give higher 
priority to cleaner air and be willing to obtain it in lieu 
of goods and services which have been offered without having 
used abatement procedures. Beyond this threshold, then, ' 
abatement can be considered a superior economic good directly 
responsive to changes in income.

Economic theory, then, posits a threshold through
the combined effects of pollution levels and real per capita
incomes. These factors may further operate to alter the
individual's rate of demand for cleaner air:

. . .  it would appear that, if anything, increases 
in per capita incomes intensify man’s wish for 
cleaner air. That is, the higher are per capita 
incomes, the more man may be willing to forego in ’ 
physical and value terms in order to achieve and 
maintain a given state of atmospheric cleanliness. 
Furthermore, once a fairly high level of per capita 
income is achieved and can reasonably be expected 
to be maintained, it is likely that the rate of 
increase in the demand for cleaner air will be 
greater than the rate of increases in per capitaincomes.

12. Thomas D. Crocker, "Some Economics of Air 
Pollution Control," Natural Resources Journal, VIII (April, 
1968), 242-243,
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To the author's knowledge there have, been no tests 
13of a threshold effect, although the interrelationships

of pollution levels, concern over pollution, and personal
income are discussed in the remaining hypotheses. It is
emphasized, though, that several linkages are assumed: air
pollution levels and affluence are associated; individuals
are aware of pollution and understand that the problem can
be reduced through political action; and the resulting policy
is in response to environmental conditions and/or public
pressures, subject to resource constraints of the state.
None of these linkages is definitive or substantiated in the 

14 ’literature. '•

Pollution Policy is Associated with Pbpulatibn 
.Awareness. This related hypothesis is also inadequately 
substantiated in the literature. It too assumes that a 
knowledge of pollution is related to policy outputs, 
although the intervening linkages are not clearly specified

13. A complete examination of threshold effects
on pollution policies would encompass all levels of govern
ment. This objective is not possible in the present study.

)14. This is a working hypothesis only and is not 
tested empirically. Since the study is concerned with 
regulations and programs written in 1967 and 197 0, it does 
not analyze previous legislation. Additionally, most 
states before 1967 did not continually monitor pollution 
levels to the degree necessary to test for a threshold.
These two factors therefore inhibit an acceptance or 
rejection of the hypothesis, although it is assumed valid 
for the research.
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nor completely understood. In this context the awareness of . 
the population incorporates the physical problem itself as 
well as socioeconomic characteristics, including factors as 
education levels, exposure to public information channels, a 
presence of stationary or moving pollution sources, and the 
existence of active, anti-pollution groups«

There are some observations and empirical findings 
which support this hypothesis. Davies notes that on the 
federal level, for example, "the willingness of the appro
priations committees to support the growth of air and water
pollution budgets is an indicator of the public and interest

• 15group support for pollution control." Additionally, he 
observes that population concern over pollution is positively 
related to the levels of pollution present and to socio
economic factors as education, occupational status, and 
income. This perception, in turn, is partially dependent 
upon an exposure to public information c hannel s , T h e s e  
observations suggest broad linkages among external environ
ments, socioeconomic characteristics, public information 
channels, and pollution policies on the national level.

There are also empirical findings to support these 
relationships. In a case study of Clarkston, Washington, 
conducted by the U. S. Public Health Service in 1965,

15, Davies, The Politics of Pollution,. p, 73,
16, Ibid,, pp. 79-80,
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investigators found greater awareness and concern over air 
pollution among higher income groups than among semi-

17skilled and un-skilled workers. In an industrial area of
West Virginia a series of interviews indicated that air
pollution did have a significant effect on general community
attitudes, although "satisfaction with living in the area
did not vary much in relation to the perceived seriousness

18of pollution in the total community . . . ." Also,
computer models and metropolitan surveys conclude that
pollutants are unequally distributed in urban areas^-with '

19lower income neighborhoods having higher concentrations, 
These studies suggest an overall awareness of pollution by 
the population and suggest interrelationships, and differs 
ences, in terms of external environments, socioeconomic 
characteristics, public concern over air pollution, and 
public dissatisfaction due to pollution levels

Although these differences exist, the directions of 
the relationships and linkages are less explicit. Crenson's 
comments regarding a 1963 St. Louis public opinion survey 
indicate that unfavorable responses to pollution varied in

17, Crocker, "Some Economics of Air Pollution 
Control," p. 242.

18, U. S. Public Health Service, Highlights of 
Selected Air Pollution Research Grants (Washington, D._ C ._; 
Government Printing Office, 1970), p. 17.

19, U, S. Council on Environmental Quality, 
Environmental' Quality: Second Annual: Report,: 1971 - 
(Washington, D, C,: Government Printing Office, 1971), 
pp. 191-196.
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relation to higher levels of suspended particles, but not to

20increased levels of sulfur dioxide. Age, however, had an
opposite effect— in similarly polluted areas persons over
forty felt less bothered than those under forty--even though
health studies have shown that older persons suffer more

2lfrom polluted air. Differences in education, annual
income, and race varied appreciably only when particle
levels were high, and even these variations failed to
establish relationships between an awareness of the problem

22and a political response in terms of policy outputs.
These incomplete associations suggest the need to

thoroughly investigate the role, direction, and importance of
awareness factors and the gap between public concern over
air pollution and the demands made by individuals and groups
for abatement. Transmission mechanisms may exist, but may
not be operative until a critical threshold of pollution and

23affluence is passed

20, Matthew A. Crenson, The Un-Politics Of Air 
Pollution (Baltimore; Johns Hopkins Press, 19711, pp, 12^14,

21, Ibid,, pp, 13^14,
22, Ibid., pp. 14-18. -

, 23. Crenson indicates that American cities before 
WW II may have contained more sulfur dioxide and airborne 
dirt than they do today, although prewar concern over 
pollution was minimal; ibid., pp. 11-12. One explanation 
for this paradox may be that the thresholds of pollution 
levels were passed in prewar cities, but not the mutual 
threshold of pollution and affluence.
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Pollution Policy is Dependent Upon State Limitations 

and/or Alternatives. This hypothesis suggests that the ways 
air policies are expressed are related to the specific 
constraints facing a state. Although the basic environment- 
response assumptions of the systems model remain, they are 
refined by suggesting that the overall composition of 
policies may be altered by specific conditions or circum
stances. A state may be disinclined to enact stringent 
industrial legislation, for example, if it fears the industry 
may move to another state; if it is important to the economy 
but is in a marginal competitive position; or if it is 
important, within a given region of the state. Under these 
conditions the actual or perceived influence of the industry 
may inhibit the enactment of comprehensive legislation

24directed against it in particular, or industry in general»
Other factors than industrial influence may be 

viewed as constraints, High rates of chronic unemployment, 
increasing debt burdens, increased welfare loads, a declining 
tax base, or large numbers of strikes may all act as 
inhibitors to policy formation. In these instances the heed 
for legislation may still be evident, particularly if a

24. An elementary environment-response hypothesis 
simply would associate increases in industrialization with 
increased legislation. The alternative/constraint refine
ment allows increased flexibility in the model, to examine 
the potential influence of industry or other forces upon the 
enactment of air policies. These variations are further 
discussed in this and ensuing chapters.
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critical pollution/affluence threshold is passed, but new 
policies are not written, or existing policies not updated, 
due to short-term conditions. These constraints and 
alternatives are therefore more likely to have a negative 
influence of policy retardation, than a positive one of

25policy-creation.
There is some support for this hypothesis, although

the evidence is not conclusive. In a 1970 article on state
governments and air pollution, Griswold comments that
"competition among the States for new tax revenues and jobs
strengthens the already strong influence of industrial
interests on state commissions and boards," implying a
linkage between the state regulatory agency and the industry
to be regulated. This opinion is also substantiated by a
1970 New York Times survey of state pollution boards, cpn*-
cluding there is an association between "weakened" pollution
legislation and the presence of polluting interests on those 

' 27boards„ Both studies imply a negative-constraint

25. It is entirely possible that the relationship is 
positive^— for example, the presence of an important industry 
generating extremely harmful toxics may prompt specific 
action against it. On the surface, however, and for general 
constraints, the relationship is hypothesized to be negative,

26. S. Smith Griswold, "The States and Air Pollu
tion, " £ta±;e_Governirient, XLIII (Summer, 1970), 147«

27. Gladwin Hill, "Polluters Have Members on Many 
Anti-Pollution Boards," New York Times, December 7, 1970, 
p. 1, The author wishes to thank Mr, Hill for his personal 
efforts in releasing his information and data sources that 
were, used in his article.
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relationship between industrial influence and laws enacted
or enforced, although neither states a causal link.

Other studies and observations of a more general
nature support the hypothesis. Davies notes that political
influence of firms does exist and is generally a function of

28their size and importance to the economy; Crenson states 
that on the urban level, "Perceived, industrial influence, 
industrial inaction and the neglect of the dirty air issue

29go together, although it is difficult to say exactly how";
and Griswold comments that already-strained budgets of
states may prohibit them from enacting air regulations more

3 0stringent than those set in Washington, implying a 
monetary inhibition. By incorporating and expanding these 
and similar arguments, a logical hypothesis is that specific 
limitations and alternatives facing states may alter or 
hinder their air policies.

Pollution Policy is Related to Local and Regional 
Abatement Efforts. This hypothesis asserts that state 
pollution legislation is related to a precedence of local 
and regional abatement activity. As presented, it is a dual 
hypothesis. On the one hand, a history of sub^stgte

28. Davies, The Politics of Pollution, p. 94.
29. Crenson, The Un-Politics of Air Pollution, pp.

,124-125.
3 0. Griswold, "The States and Air Pollution;" p.

151.
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legislation may imply that the forces responsible for air 
policies on local levels are as powerful on the state level. 
It also suggests that the conditions which prompted local 
legislation are similar or nearly so throughout the state.
In both instances a tradition of local air laws may facili
tate the enactment of comprehensive state laws to relieve 
administrative and enforcement burdens of local units. This 
tradition may also make laws more effective across jurisdic
tional boundaries.

Conversely, local air statutes may restrict compre
hensive state legislation. A strong tradition of local 
autonomy in numerous policy areas, including public health 
statutes regulating air pollution, may keep state legisla
tion decentralized or ineffective. Tradition may also reduce 
centralized policies to symbolic actions or to poorly 
coordinated, inadequately financed, and improperly enforced 
programs. An'additional complicating factor is the presence 
of local and regional rivalries, particularly for new sources 
of industry and employment. Extreme competition may restrict 
local coordination, permitting influential polluters to play 
one community against another; it may also inhibit the enacts 
ment of uniform state legislation.

The literature on local air legislation tends to 
reflect the possibility of the dual hypothesis, as well as 
its complexity. Noting the high costs of local a,it programs, 
Megonnel's observation suggests a willingness of the
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municipalities to rid themselves of a costly administrative
burden by shifting responsibility to the state level:

Air pollution control is just another headache 
faced by the municipal official; it competes for 
the tax dollar without producing appreciable 
revenue; on the surface, it would appear to dis
courage industrial development; and if the job is 
to be done effectively and comprehensibly, the 
city must expend money to implement a dynamic 
program and to control municipal facilities.31

His comments are reinforced by those of Bregman and
Lenormand, who observe the difficulties of insufficient.
intra-state jurisdictional authority to control pollutants

32which cross local political boundaries.
A desire to retain autonomy, even with high control

costs, is also possible with local air porgrams«- Citing the
history of Rhode Island as an example, Daley notes how
municipal independence can thwart the enactment and enforce^
ment of state laws:

That the municipality is, "the creature of the 
state," has been ascertained more than once in the 
nation's courts, but the enforcement of a state 
law upon a defiant or reluctant community is fre^ 
quently a delicate maneuver, to put it m i l d l y , 33

Another example is New Jersey, where the total 
number of autonomous municipalities suggests the difficulties

31, William H. Megonnel, "Air Pollution Control:
Its Impact Upon Municipalities, Industry and the Individual," 
Air Engineering, IX (July, 1967), 14.

32, Bregman and Lenormand, The Pollution Paradox,
p. 133,

\
33, Austin C. Daley, "Problems in Statewide Uniform 

Air Quality Standards," Journal of the Air Pollution Control 
Association/ XIX (February, 196 9), 78,
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in enacting uniform state laws acceptable to all:

New Jersey is divided into some 567 municipalities 
with all the land area being contained within the 
physical and political jurisdiction of one of the 
incorporated local governments. There is a very 
strong tradition for local municipal autonomy and 

• home rule. Each of the municipalities by statute 
has a local board of health which is invested with 
authority to adopt local health ordinances. The 
county level of government is weak, in contrast to 
the pattern in some other states.^4 .

Although the literature on local air programs is 
inconclusive regarding the importance of sub-state legisla
tion on state policies, it suggests that local programs may 
have a noticeable impact. Most important, these studies 
support the concept of a dual hypothesis, and at the 
minimum, suggest the hypothesis be systematically investi
gated.

General Hypotheses
The above hypotheses are derived from writings per

taining to air pollution in the United States and relate to 
observations made on the local, state, and federal levels. 
Their common denominator is that air pollution, and air 
pollution policies, can be viewed in a specific context; 
i.e., that the phenomenon has unique determinants. In 
contrast, the remaining two hypotheses are derived from the 
generalized American state public policy literature and

34, Lewis P, Goldshore and John J, Tozzi, ^The 
State's Role in the Development of Local Air Pollution 
Control Programs," Journal of the Air Pollution Control 
Association, XXI (March, ■ 1971), 115.



60
consider air legislation as a portion of a state's overall 
policy profile. A common denominator for these is the 
assumption that the factors and conditions associated with 
other policy areas are also operative in a more limited and 
specialized environmental context. Although only partial 
justification and data exist for these hypotheses, the 
assumptions and elements of the basic systems model are 
retained without modification.

System Resources are More Explanatory for Pollution
Control Expenditures than Sociopolitical Factors. This
hypothesis is stated in relative terms: if there are rela^
tionships among air agency expenditures, system resources and
sociopolitical variables, it is likely that the independent
associations between system resources and abatement
expenditures are greater than for sociopolitical factors and
abatement expenditures„ As presented, the hypothesis is
limited to an examination of state budgets, There is a
greater likelihood, however^--in terms of the pollution/
affluence threshold^^that the total expenditures of all
levels of government and the private sector are more

35responsive to system resource changes,-

35, It is difficult to obtain accurate yearly 
figures for total public and private expenditures on the 
state level. Consequently, the latter have been deleted 
from the research.
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Quantitative studies of state expenditures suggest

three general conclusions: system resource variables
(primarily urbanization, industrialization, wealth, and
education factors) are intercorrelated; state expenditures
are correlated with resources independent of social and
political variables, and political and social variables have

36little explanatory power independent of resource variables.
In terms of the systems model, then, there is evidence that . 
the environment affects the political system and:policy out
puts, while spending levels are genuine responses to system 
capabilities of states„ If state expenditures for pollution
policies are similar to those for general policy areas,

37there may be similar correlations.
To the author's knowledge there has been only one 

attempt to systematically investigate relationships among 
system resources, sociopolitical variables and air pollu*- 
tion abatement expenditures, Sacco and Leduc examined' state 
air budgets in 1963 and 1967 for possible explained

3 6, See, for example, the general conclusions 
reached by Dye, Politics, Economics, and the Public,
Chapter 11, j

37, The directions of the correlations may vary 
though, Dye found positive associations between system 
resources, and per capita expenditures on the state level 
when state and county expenditures were combined;' ibid,, 
Tables II-1 and XI-1. Ira Sharkansky found negative associa
tions between urbanization and industrialization resources 
and per capita expenditures for states considered singu
larly, i.e., without county expenditures included. See 
Spending in the American States (Chicago: Rand McNally,
1968.) .
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variations. Their findings suggest that urbanization,
industrialization, and personal income variables were
associated with state air efforts. Inter-party competition
had no association with these expenditures, although fair

38apportionment was relevant in 1963. These results tend to 
support the generalized findings from the general systems 
model when they are applied to other policy areas. More 
important, they suggest a need to investigate the expendi
ture, resource, and sociopolitical interrelationships more 

3 9intensively.

Sociopolitical Factors are More Explanatory for Air 
Acts and Regulations than System Resources. This hypothesis 
taps another dimension of policy outputs by considering the 
qualitative aspects of state laws. It is argued that the 
emphasis on levels of development and levels of outputs- 
focuses too heavily on one particular segment of a staters 
laws, and in the process, accentuates the role and importance 
of system resource variables to the relative exclusion of 
qualitative sociopolitical and cultural variables. To say

38. John F . Sacco and Edgar C. Leduc, "An Analysis 
of State Air Pollution Control Expenditures,” Journal of the 
Air Pollution Control Association, XIX (June, 1969) , 416*- 
419,

3 9, Sacco and Leduc used contingency tables for 
their analysis and restricted their examination to six 
independent variables, The present study uses different 
techniques and data,, and considers a different time period.
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that economic factors are critical determinants of spending 
and sociopolitical factors are not, is to imply that 
expenditure limits are largely determined by the resource 
constraints of a particular society. To infer that socio
political, historical, and cultural factors are irrelevant 
to all policy outputs, or even to most outputs, is to over
generalize the explanatory power of resource variables in 
relation to the wide varieties of policy. In this latter 
context, the researcher may have to delve considerably

- i
deeper into non-quantitative policies to examine whether 
they are independently responsive to sociopolitical factors, 
historical traditions, and cultural variations.

There are some American state policy studies which 
suggest that such relationships do exist. Lockard, for 
example, found correlations between inter-party competition 
and non^quantitative outputs like minimum wage laws and 
anti-discrimination statutes; Fry and Winters found that 
political variables were independently related to the net 
redistributive impact of revenues and expenditures; Walker 
identified a correlation between innovation and xrialappor̂  
tionment; and Sharkansky and Hofferbert found through factor 
analysis that the "Welfare-Education dimension of state 
policy is significantly dependent upon the Competition-- 
Turnout dimension of state politics and the Affluence
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40dimension of the state economy." These studies suggest

that social and political factors are salient for policy 
when outputs are not expressed in expenditure terms. Addi
tionally, they reinforce a previous contention that resource 
variables are powerful in accounting for output levels, 
while sociopolitical and other qualitative variables are 

' significant in accounting for policy directions. These two. 
independent variable sets, then, are necessarily comple
mentary, and for maximum policy explanation, neither should 
be chosen at the total exclusion of the other»

If relationships do exist between qualitative air 
policies and sociopolitical variables, the degrees of 
association may not be as great as those found in the more 
generalized policy studies, or the "traditional" explanatory 
factors may not be relevant at all. For example, past 
studies have considered the role, composition, and impor
tance of the voting electorate in determining the outcomes 
of many political issues. In the case of air pollution, 
however, the role of the general public is still unclear.

40, Duane Lockard, "State Party Systems and Policy 
Outputs," Political Research and Political Theory, ed. by 
Oliver Garceau (Cambridge: Harvard University Press, 1968), 
pp. 120-215; Brian R. Fry and R. F, Winters, "The Politics 
of Redistribution," American Political Science Review, LXIV 
(June, 1970), 508-522; Jack L. Walker, "The Diffusion of 
Innovations Among the American States," American Political 
Science Review, LXIII (September, 1969), 880-899; and Ira 
Sharkansky and Richard I. Hofferbert, "Dimensions of State 
Politics, Economics, and Public Policy," American Political 
Science Review, LXIII (September, 1969), 87 8,
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In addition, until recently air laws have been subject to 
controversy more within state legislatures than among voters. 
These conditions alone suggest that many variables tradi
tionally employed by political scientists--inter-party 
competition, voter participation, and voting age--may have 
little association with the ways air policies are expressed. 

Other aspects may depress political identifications. 
The process of abatement imposes socially concentrated costs 
upon polluters but only provides diffuse collective benefits 
to the general public, Because the benefits are grouped, 
they are not valuable as political assets since politicians
cannot aid a defined constituency in exchange for partisan 

41support. An additional factor may be the political arena
of the issue: since air pollution control is primarily a
regulatory activity, the issue may be removed from the more
intense political arenas which are often identified with

42distributive or redistributive policies, These idio^ 
syncretic conditions suggest that political and social

41, Crenson, The Un-Politics of Air Pollution,
p. 143, explains this phenomenon in greater detail. He also 
suggests that the politics of the air issue may be the 
reverse of other issues such as poverty programs, which haye 
specific benefits but diffuse costs. See pp. 89-91 and 125- 
141, These differences again suggest that political factors 
influencing general policy issues may not be as salient for 
air policies.

42. Theodore J. Lowi, "American Business, Public 
Policy Case Studies, and Political Theory," World Politics, 
XVI (July, 1964), 691-699.
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variables may not be as critical to the formulation of air . 
policies as they are to other generalized state policies.

In summary, economic theory suggests the impetus 
behind pollution legislation: increasing urbanization and 
industrialization, in conjunction with rising per capita 
incomes, create a "threshold effect" within which the public 
is receptive to governmental regulation and pollution 
control programs. It is the objective of the six hypoth
eses, then, to reduce the economic theory to testable state
ments in order to determine which factors and conditions are 
explanatory for the pollution policies.



CHAPTER 3

METHODOLOGY

Chapters 1 and 2 outlined the major dimensions of 
the research and indicated specific hypotheses to be 
tested, This chapter is methodological and considers how 
the variables are to be selected and interrelated within a 
research model. The material is presented in several 
sections: methodological procedures; dependent variables; 
independent variables; independent/dependent variable rela
tionships; and components of the research model. Although 
procedures to operationalize variables are discussed, 
statistical interpretations of the data are deferred to 
Chapters 4 and 5.

Methodological Procedures 
The general systems model presented in Chapter 1 

enables the systematic investigation of factors believed to 
account for variations among state air policies„ To implex 
ment it, though, two related decisions are necessary: which 
variables will be chosen, and, what statistical techniques 
will be used to examine variable interrelationships? These 
decisions are vital in reducing concepts to measurable

67
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dimensions, and for providing directions and explanations 
for current studies and for future directions in research.^

In many ways the decision to select certain variables 
and to exclude others is the most difficult. A researcher's 
first major task is to define adequately his measurement 
goals in terms of his concepts. He therefore must ensure 
that the variables ultimately selected represent the under
lying conceptual phenomena to be analyzed. This task is not 
a simple one, as the complexities of reality normally 
exceed the assumptions and elements of most research designs 
and working models. An examination of the prevailing
literature using system's models, for example, suggests the

2problem has not been overcome.
Convinced that his universe of variables is indeed 

capable of detecting meaningful variations among phenomena, a 
researcher's second task is to examine their group charac
teristics, whether independent of dependent, to ensure they 
are capable of aggregation, statistical manipulation, and 
explanation. When variables are to be compared several 
factors must be considered: the availability of the data; 
its level of quantification-^whether it is expressed in

1, The objective of the following section is to 
review briefly the procedures necessary to implement a 
research design. It is not intended to be a methodological 
critique,

2, Jacob and Lipsky, "Outputs, Structure and 
P o w e r p p .  510-538.
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ratio, interval, ordinal or nominal form; its perceived, . 
independent explanatory power; and its conceptual con
sistency in comparative settings. Variations among these 
criteria greatly influence the selection of the final 
variables and are usually instrumental in narrowing the 
range of choices available.

A final aspect of the choice of variables concerns 
their individual characteristics. In this case the emphasis 
is on the subtle variations and unique differences which 
separate one variable from another. Statistical indicators 
as the range, skewness, kurtosis, and the mean can provide 
clues to the selection or rejection of data types. Addi
tionally, problems as multiple ties, missing values, non- 
uniform weights, indeterminate functions, and high 
collinearity can subtract from their overall utility and 
potential explanatory power. At the minimum these diffi
culties give misleading information; at the maximum they 
produce totally erroneous results and can bias an entire 
research effort, It is therefore critical that the 
researcher be aware of the subtleties and special charac^ 
teristics of his data, knowing when and under what condi^ 
tions the variables can be used.

A second major decision is the choice of statistical 
techniques to investigate variable interrelationships. In 
many instances selections are influenced by previous 
methodological objectives— certain variables are chosen to
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ensure that particular tests can be conducted. In other
cases the choices are limited by the types of data available
or by the perceived explanatory power of given tests. The
former technique is more direct and indicates uniquely-
defined goals, whereas the latter two are experimental and
suggestive of exploratory research. Regardless of the
techniques used, the ultimate objective is to bbtain maximum
explanation subject to data limitations and resource
constraints.

In accord with the specific components of the
general systems model and the wording of the six hypotheses,
several statistical techniques are inherently possible on
the data, assuming both independent and dependent variables
are interval or can be considered interval in structure.
Using former studies and their comparative techniques as
guidelines, the following operations are possible:

31. Single correlations. Following Dye, and Dawson 
and Robinson,^ several single^variable correlation 
matrices are important: (a) between the environ^
mental variables and the policies; (b) between the 
intervening variables and the policies; (c) between

3, Dye, Politics, Economics, and the Public,
Chapter 2.

4, Dawson and Robinson, "Intern-party C o m p e t i t i o n , *  
pp. 265-289,
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the environmental and intervening variables; and (d) 
among the dependent variables.

2, Partial and multiple-partial correlations. Follow
ing Rogers, the research can determine whether 
different sets of variables— environmental or 
intervening— independently'account for air policy 
variations. To do so requires that the effects of 
one or more independent variables be held constant, 
a result achieved through partial correlation 
techniques,

3o Multiple regression. Following Dye,^ the research
can account for maximum policy variation by examining 
the combined effects of two or more independent 
variables. To do so requires multiple or stepwise 
 ̂regression techniques,̂

It is emphasized that these efforts are minimal to 
the research design and do not represent sufficiently the 
varieties of statistical techniques available. They do, 
however, facilitate implementation of the model and provide

5, Rogers, "Environment, System and Output," 
pp,72—87,

6, Dye, Politics, Economics, and the Public,
Chapter 5,

7, An excellent presentation of multiple regression 
techniques is in Hubert M. Blalock, Jr., Social.Statistics 
(New York: McGraw-Hill, 1972), Chapter 19,
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a common basis of comparison between this research and 
previous studies.

Dependent Variables
The previous discussion is relevant to the dependent

variables, since the identification, classification, and
interrelationships of air policies are dependent upon
several conceptual and methodological considerations. In
its conceptual aspects the research is heavily influenced

8by Wenner1s comparative water pollution study. Wenner 
outlines a basic model of the policy process, theorizing 
that the political environment creates a legal framework 
which is used by an adminstrative agency to produce enforce^ 
ment outputs. Outputs, in turn, reflect the policy impact 
the forces behind the legislation wanted to achieve. Her 
model divides the policy process into separate, measurable 
areas which closely resemble those of the general systems 
model. Their conceptual advantages, however, are in the 
enhanced descriptions of policy linkages among the different 
components,

Only three aspects of Wenner *s model ape employed as 
dependent variables in this study: legal framework,

8, Lettie M. Wenner, "Enforcement of Water Pollu
tion Control Laws," Paper presented for the 1971 Annual 
Meeting of the American Political Science Association, 
Chicago, Illinois, September 7-11, 1971, pp. 2-3.
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administrative organization, and administrative outputs.^
This selection retains the environment/input/political 
system assumptions of the Easton model, yet permits an 
analysis of variable interrelationships without examining 
feedback processes. The net effect is to refine concepts 
of dependent variables, but to leave independent/dependent 
variable associations intact.

The Legal Framework
Given the numerous state air laws that are written 

over several decades, a method is needed to dimensionalize 
pollution policies. To do so, the research must first 
identify the legal framework, which is defined as: the 
state's initial air act which includes definite administra
tive provisions to create laws for the specific regulation 
of pollution. ■

This definition achieves two objectives. It reduces 
the total number of laws to be examined by eliminating 
certain types: those which only study air pollution, for 
example, or those which contribute funds to public health 
agencies for air monitoring purposes. Additionally, the 
narrower focus facilitates a conceptual identification with

i
other components of the policy process, yet it remains 
within the initial definition of state air policies. The

9. The two remaining sections, political environ
ment and policy impact, are identical to those in the general 
systems model.
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result is a considerable savings in investigatory resources 
without a corresponding loss in overall information„

Delimiting the legal framework is a necessary first 
step, but additional problems require that further dimen
sions delimit the entire policy process. First, many state 
air acts have been amended considerably or rejected entirely 
and later replaced. Second, the primary research focus 
within the 1967-1970 period requires cut-off points to study, 
specific air policies. Third, an adequate test of the six 
hypotheses necessitates a proper time frame to give longi
tudinal perspective and to ensure comparability among the 
variables.

An initial review of pollution legislation indicated 
that the problems of time were considerable and could not be 
eliminated totally. Consequently, to minimize their 
effects, a decision was made at the outset to view air 
policies within the following parameters:

1', Provisions in a state *5 first act would be noted 
with reference to the year of enactment,

2, Yearly changes would not be included, as they were 
considered too complex to incorporate within the 
model„ .

3. Instead of yearly variations, definite comparisons 
of the air acts and administrative outputs would be 
considered in three periods:
a. At the end of 1966.



b. At the end of 1967»
Co At the end of 1970.

4. A cumulative index would be constructed to show 
changes within and among states for the periods 
mentioned above, for air acts and administrative 
outputs.

5. Administrative organization factors would be included 
only in two periods: 1967 and 1970.

As presented, these constraints still give sufficient 
dimensions to the research and permit a test of the seven 
hypotheses. Moreover, they retain the emphasis on the 
critical 1967-1970 period, yet do not exclude earlier air 
acts or administrative outputs. The history of a state is 
therefore recorded from its initial air act through 1970, 
although the dependent variable analysis is concentrated 
within the last three years.

i A second procedure involved the selectipn of 
dependent variables, beginning with the legal framework. 
Several criteria guided the final choices;

1, Individual variables had to be mutually exclusive, 
yet their sum had to represent sufficiently the 
variations among the air acts,

2, All variables had to relate directly to the six 
hypotheses and could be justified in terms of them.



76
3. Variables had to retain conceptual consistency in 

comparison to other states and through time.
4. They had to be amenable to statistical manipulation.

Using these criteria as guidelines, the research 
focused on the powers given to the air agencies that were 
created by the air acts. Specifically, two sets of powers 
were reviewed: administrative and enforcement. A working 
hypothesis was that these powers helped specify the total 
responsibilities of air agencies, although there was no 
assurance that the powers would be exercised. Additionally, 
they could be used to suggest the commitment of states to 
regulate pollution: the more specified the powers, the higher 
the motivation of the state in creating a functional air

x. 1 1 0control agency.
An examination of state air acts produced the 

following administrative and enforcement powers, subject to
the dependent variable objectives and methodological

'
criteria stated earlier. They are presented and explained 
according to the criterion used to identify the specified 
power (Figure 7) ,

It is again stressed that the powers listed in 
Figure 7 are unequivocally specified in the air statutes;

10. Wenner also conducted an analysis of state 
powers specified in water acts, "Enforcement of Water 
Pollution Control Laws," p. 7,
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Administrative Powers
State Control 
Administrative Districts 
Varying Standards 
Local Option 
Rules and Regulations 
Set-Air Quality Standards 
Set Emission Standards 
Registration/Reports 
Construction Permits 
Construction Plans

Enforcement Powers 
Variances
Inspection/Investigation
Subpoena
Orders
Enforcement Proceedings
Injunctions
Fines
Misdemeanors 
Judicial Review/Appeal 
Operating Permit 
Emergency Provisions

Figure 7, Administrative and Enforcement Powers in State 
Air Acts

there is no doubt that state air agencies are permitted to 
11exercise them. This rigorous criterion therefore permits 

a classification system to show variations among states 
within their legal frameworks. Moreover, being mutually 
exclusive and collectively exhaustive, these specified 
powers facilitate a comprehensive examination of the entire 
policy-making process,

Administrative Outputs
Dependent variables for the legal framework are 

therefore defined as administrative and enforcement powers

11, It is possible that all the states with air 
acts directly or indirectly had these powers, although they 
were not specified in statute. Nevertheless, the attempt to 
illustrate variations among air acts necessitates that only 
specified powers be included.
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of state air agencies. A related procedure is to classify
administrative outputs— which are defined as air agency
regulations covering specific categories of pollutants and

12pollutant sources. These regulations are subject to the 
stringent selection criteria for variables in general. 
Additionally, they are considered in both an absolute and a 
relative context, since they reveal the diversity of 
pollutant categories, without overlap, yet relate to the 
air acts through time.

This dual consideration produces classification 
problems, as air regulations are written in numerous ways 
and often are not directly comparable. A careful examina
tion of state outputs, though, reveals they can be viewed 
from two perspectives: the complexity of the law and its 
degree of stringency regarding the pollutant categories 
adjudicated. Complexity suggests the overall diversity of 
the law, while stringency indicates its specificity,

< The complexity of air regulations is shown by four 
groups, each independent but whose sum is sufficiently 
representative of the different ways the laws are expressed. 
These categories are;

12, The only regulations considered are those 
applicable throughout the state. Local and regional regular 
tions presented numerous conceptual and classification 
problems, and were eventually rejected from the study. 
Additionally, regulations for moving sources and polluters 
emitting radioactive wastes were omitted.
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1. A general, unspecified group, noting the presence 

of pollutants but not defining them or their 
concentrations.

2. A source listing, identifying general and specified 
sources which are directly, responsible for pollu
tion,

3. A physical/chemical group, noting pollutants by 
chemical composition or physical effects within the 
ambient air,

4. An enforcement group, indicating the regulatory 
steps taken by air agencies to control activities 
of polluters.

For the unspecified, source, and physical/chemical 
groups, three degrees of specificity are revealed. The most 
generalized is a qualitative regulation— "emissions of ' 
undesirable odors are prohibited"--for example, A step 
higher is an ambient air standard, indicating desired or 
required maximum pollutant levels within the surrounding 
air, but not specifying contaminant sources. The highest 
level is a quantitative emission standard, which designates 
maximum pollutants from specified sources, The fourth 
group--enforcement— cannot be classified by these standards, 
although individual categories can be designated by separate 
stringency levels.
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. This dual classification system for administrative 

outputs is presented in Figure 8„ It is similar to the legal 
framework system since it is designed for indexing and 
scaling purposes. Additionally, to prevent double-counting 
of outputs, each regulation is consistently assigned to the 
same category. This permits outputs to be compared to each 
other and to a "theoretical maximum" which incorporates all 
possible regulations in the four groups. A coding and 
weighting system for these categories is presented in a 
later section.

Administrative Organization
State administrative organization is the third 

section of the Wenner framework. For the research, organiza
tion variables are defined as monetary resources expended by 
states for air pollution control„ A working hypothesis is 
that air acts and administrative outputs are insufficient, 
by themselves, to implement policies. An examination of

I - ' ' .

agency resources provides a rough measure of physical and 
monetary commitments of states, although they do not indi
cate an agency's vigor in enforcing compliance, Addi
tionally, this focus provides a third,, highly comparative 
approach to the dependent variables,

13, Total expenditures and total expenditures per 
capita were most critical and used in the research.
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Group I: General and Unspecified
1. Airborne Wastes
2. Visible Emissions and/or Smoke
3. Open Burning
4. Unspecified Toxics
5. Odors
6. Storage of Solids, Liquids, and/or Gases

Group II: Sources
1. Fuel Composition
2. Incinerators
3. Waste Burning Equipment
■4. Fuel Burning Equipment
5. Specified Commercial Processes
6. Unspecified Commercial Processes

Group IV: Physical/Chemical Compositions
1. Carbon Monoxide
2. Hydrocarbons
3. Sulfur Dioxide •
4. Total Oxidants
5 « Nitrogen Oxides
6. Hydrogen Sulfide
7. Sulfuric Acid Mist
8. Specified Toxics (Primarily Halogens and Heavy 

Metals)
9. Settleable Particulates

10. Suspended Particles and Gases
11. Haze or Visibility Coefficients
12. Soiling Index

Group V: Enforcement Regulations
1 . Construction Permit
2. Construction Plans
3. Registration/Reports
4. Operating Permit

. 5. Detailed Emergency Plan

Figure 8, Classification of Administrative Outputs



Independent Variables .
An initial selection of independent variables is 

difficult for several reasons. First, the research design 
must be operationally feasible; a minimum number of 
variables must relate to the air policies, yet they must not 
become unmanageable. Second, there is an originality cri
terion; variables must represent the specialized pollution 
policy literature and the more generalized American state 
policy literature. Third, a redundancy problem exists; 
variables should account for maximum policy variation, yet 
should not exhibit high collinearity. Finally, a con
sistency problem exists; variables must use the same data 
assumptions to perform similar statistical operations, yet 
those which are less comparable but may provide supplementary 
information should not be excluded..

These selection criteria indicate the inherent
difficulties in choosing explanatory factors, They also

J - ' : ■ '
suggest a major difference between the dependent and inde^ 
pendent variables. Air policy indicators are representative 
of the maximum information obtainable from the research. 
Independent variables, however, can be chosen from a much 
larger universe, thereby necessitating a judicious selection. 

In conjunction with the research objectives a.nd 
selection criteria, independent variables are tentatively 
chosen from the major sections of the systems model. These 
sections group variables by conceptual similarities and
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suggest group interrelationships-- Additionally, variables 
within these components can be interrelated or associated 
individually with the six hypotheses. To wit:

1. Environmental Factors
a. System Resources— would include broadly-shared 

physical and economic characteristics. Variables 
would be chosen primarily from three categories: 
industrialization, population, and wealth.

b. Problems and Constraints— would include criteria 
representative of severe short-term or long-term 
impact. Variables would relate primarily to the 
financial and employment status of the state.

2. Sociopolitical
a. Social— would suggest general features of the 

population, including median age, education, 
national region, or historical traditions.

b. Political-— would suggest general political
i characteristics which differentiate states,

Variables would include legislative, gubernar- 
torial, party-competitive, and decision-making 
variations.

Since this study is exploratory and attempts to 
determine if system resources and sociopolitical criteria 
are salient to pollution policy variationsmany variables 
are initially selected. These first choices are presented
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below by categories relevant to the general systems model 
and to the hypotheses. A final selection is deferred to 
Chapter 4.

1. Awareness: Per Capita Income; Per Capita Education 
Expenses; Per Capita Expenditures for Total Natural 
Resources; Per Capita Expenditures for.Net Natural 
Resources (excludes farming); Newspaper Circulation" 
per 1000 Persons; Number of Vehicles per Square 
Mile; Number of Vehicles per 1000 Persons; Number of 
Kilowatt Hours of Energy Produced by Fuel^Burning 
Installations; Arithmetic Mean of Settleable 
Particulates in Each State's Largest City; Geometric 
Mean of Suspended Particulates in Each State ’'s 
Largest City; Number of Federally-Designated Air 
Quality Regions Totally Within a State; Number of
Federally-Designated Air Quality Regions Shared with

)

Other States; Total Federally-Designated Air
1 Quality Regions *

2, Constraints: Percentage of Working-r-time Idle (of the 
non-agricultural working force); Percentage Unem
ployed; Percentage of Total State Revenues from 
Polluting Industries; Percentage of State Revenue 
from Corporate Taxes; Per Capita Total Expenditures; 
Per Capita State Expenditures; Debt Burden Per 
Capita; Percentage of the State Budget Expended for



Welfare; Percentage of Persons Below the Poverty 
Line; Gini Income Inequality Index.
Local/Regional; Total Expenditures of Urban Areas 
for Air Pollution Control; Total Per Capita 
Expenditures of Urban Areas for Air Pollution 
Control,
Industrialization; Number of Workers in Polluting 
Industries (Paper and Allied Products; Stone, Clay 
and Glass; Primary Metals; and Chemicals and Allied 
Products); Number of Workers in Bituminous Coal and 
Lignite Mining; Number of Workers in Manufacturing; 
Number of Workers in Mining and Manufacturing; Per^ 
centage (of the non-agricultural labor force) in. 
Polluting Industries; Percentage in Mining; Per*- 
centage in Manufacturing; Percentage in Mining and 
Manufacturing; Non-agricultural,Workers as a 
Percentage of the State's Population; Manufacturing 
Income as a Percentage of Total Personal Income? 
Total Kilowatt Hours of Energy Consumption» 
Population; Total Population; Rate of Population 
Change from the Previous Five Years; Population 
Density; Per Cent Urban; Rate of Urban Change from 
the Past Ten Years; Per Cent Metropolitan; Rate of 
Metropolitan Change from Previous Five Years, 
Sociopolitical: Median Education in Years; Geo?\ 
graphical Census Region; Inter^Party Competition



Index, 1956-1970; Governor 1s Political Party;
Majority Party in House; Majority Party in Senate;
Divided Party Control or Unified Party Control;
House Malapportionment Index; Senate Malapportion
ment Index; Decision-Making Centralization Index;
Governor's Power Index; Legislative Professionalism
Index; Innovation Index; Political Culture Index,

Two points warrant consideration regarding these 
variables, A first is the problem of category overlap. 
Although variables are assigned to discrete groups for 
statistical manipulation, there is often a conceptual 
"clustering effect" which transcends categories. For 
example, the Percentage of State Revenue Derived from 
Corporate Taxes is considered a constraint, while it is also 
an industrialization criterion. Similarly, Per Capita 
Education Expenditure is both an awareness variable, and 
linked with social or industrialization variables. This 
problem is reduced by initially selecting variables believed 
to have minimum overlap. Since the groups are designed £or 
separate hypothesis testing, however, the inclusion of; oyep^ 
lapping variables does not detract £rom the utility of; these 
hypotheses.

A second and closely related difficulty concerns 
variable multicollinearity. There is a high likelihood, for 
example, that Total Population, Number of Workers in
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Manufacturing, and Net Electrical Energy Production are 
interrelated^ simply because more populated states require 
more energy and generally have more workers in all occupa
tions . This problem is anticipated but only partially 
avoidable in these type data. Although initial steps were 
taken to avoid potential collinear variables, particularly 
within groups, collinearity remains and can be reduced only 
by statistical techniques.

Independent/Dependent Variable Associations
This final section considers associations among the 

independent and dependent variables. Since statistical 
procedures are used to verify or reject the six hypotheses, 
the final variables chosen must conform to the data require^ 
ments in those procedures, All examination techniques 
previously mentioned--simple correlations, partial and 
multiple-partial correlations, and multiple regressions^'
assume the same properties: continuous, normally-distributed,

' ' 15interval-level data. This similarity requires that
selected variables be in this form originally or can be
transformed to it,

14. This problem also exists in the dependent 
variables, but not to the same extent. One of the advan
tages in choosing a large number of independent variables is 
that highly multicollinear ones can be eliminated,

15. These are ideal specifications rarely met by 
social science data. The objective, then, is to select 
variables which best fit the requirements,
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Examination of the independent variables indicates 

there are few data violations. Those in the industrializa
tion, population, constraints, and awareness groups 
generally meet the specifications. Five social and 
political variables definitely do not conform: Census 
Region, Majority Party in House, Majority Party in Senate, 
Governor's Political Party, and Divided or Unified Party 
Control. Consequently, they are eliminated from the above 
statistical techniques.

In contrast, dependent variables are mixed, 
Expenditures of air agencies initially conform to the data 
requirements or are transformed to meet them. Air acts 
and administrative outputs definitely do not conform, how^ 
ever, since the categories are all qualitative. Moreover,. 
the complexity of yearly changes in these categories, both 
within and among states, prevents a priori comparison. A 
uniformly comparative index must first be developed, then, 
before statistical techniques can be applied.

Such an index is shown below for the air acts. It 
is designed to note the year any defined power was enacted 
and indicates if it were later deleted, beginning with the 
state's initial air act and in subsequent revisions„ 
Similarly, it presents information in readable form in order 
to compare states in any year and for any provision. This

16, These transformations are discussed in 
Chapter 4. -
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objective is achieved by specifying yearly provisions in a 
series of parallel columns, while signifying the critical 
periods of the analysis with special markers (Figure 9).

A similar indexing system is available for adminis
trative outputs. It is more complex as there are four 
groups to consider, the first three which specify categories 
by qualitative regulations, ambient air standards, or emis
sion standards. The format is the same, however, as shown 
in Figure 10.

It is possible to construct a scoring system for air 
acts and administrative outputs, since all sub-categories 
are mutually exclusive. By assigning points to each sub^ 
category and then summing for a series of sub-rtotals and for 
a grand total, each state's progress can be viewed in 
designated years, or states can be compared at one point in 
time or in different periods. A simple scoring system would 
assign equal weight to each sub-category; more complex ones 
would assign varying weights according to specified 
priorities. Either system is amenable to arithmetic opera
tions and statistical manipulation.

A weighted scoring system is used for the air acts. 
Examination of them reveals considerable variation of stated 
powers, both in total number and in specified categories„
In particular, three enforcement powers ̂ variance prov^ 
sions, misdemeanor provisions, and operating permits— are 
suggestive of unusual commitments by states. A variance



State
"X"

a, 1st Act

Administrative 
Provisions 

U, 2, ... 10)
63 65

Enforcement 
Provisions (1, 2, ... 11)

63

b, 12/66 
c« 12/67

66 66 JL 67

d. 12/7 0 V

Key: Letters a, b, c, and d refer to the critical years studied; numbers 
in parentheses refer to separate powers in the air acts.

Figure 9, A Coding/Weighting System for Air Acts (Hypothetical Example)



State
"X"

a, 12/66

b, 12/67

c, 12/70

Group I 
(1, ... 6}

66

Group II 
(1, ... 6)

66

67 V

Group III (1, ... 12)
63 66

V

w

Group IV 
(1, ... 5)

66

67

r

Key: Letters a, b, and c refer to critical years studied; numbers in 
parentheses refer to separate provisions in the different groups.

Figure 10, A Coding/Weighting System for Administrative Outputs (Hypothetical 
Example)
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provision, for instance, implies possible leniency, whereas 
the latter two powers suggest an unusually-high enforcement 
commitment.

To accentuate these and other differences, the air 
acts are coded in the following manner:

1. Administrative Powers
a. All powers are assigned a value of +1.
b. If the state agency is empowered to set air

quality standards, and if this, power is
enumerated in statute, the "Set Air Quality
Standards" category is assigned an additional
value of +1.

c. If the state agency is empowered to set emis
sion standards, and if this power is enumerated
in statute, the "Set Emission Standards"'

17category is assigned an additional value of +1
2. Enforcement Powers

a, A variance provision is assigned a value of ^1, 
since this power suggests the act may not be 
uniformly enforced.

b. Misdemeanor provisions and operating permits are 
assigned values of +2, suggesting the potential 
for a high enforcement commitment.

17, These added values for air quality standards and 
emission standards separate the states from those with many 
powers, although not clearly specified in statute.
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c% A H  remaining powers are assigned a value 

of +1»

A similarly-derived system is used for administra
tive outputs. For the unspecified, source, and physical/ 
chemical groups the following rules apply:

1. Only one designation categorizes a given regulation, 
in any year. Regulations are qualitative or 
ambient or emission standards.

2. The highest designation is used in that year for 
that category.

3. Emission standards are assigned three points; 
ambient air standards two points, and qualitative 
regulations, one point, in accordance with the 
degree of stringency of the output.

For the fourth group--agency regulations^^construc^
tion permits, construction plans, and registration/reports

/ . ■

are each assigned values of +1. Operating permits and a 
detailed emergency plan are each assigned a value of +2,

This weighting system, then, transforms Wenner^s 
legal framework and administrative output categories into 
dependent variables which can be incorporated within the 
six hypotheses. Before independent and dependent variable 
relationships can be determined, however,, the general 
systems model must first be modified into an operational 
research model.



The Research Model-
A conceptual model to guide the research was 

presented in Chapter 1. Both the characteristics of the 
pollution issue and its success in other comparative studies 
suggest that a general systems model is informative in 
analyzing the quantitative and qualitative aspects of air 
pollution policies. Conceptually it consists of the follow
ing components: an external environment; inputs (demands and 
supports) from the environment to the political system; 
outputs (policies) from the political system in response to 
the inputs; and a feedback mechanism to suggest policy 
impact and the potential creation of new inputs. Policies 
are considered as dependent variables while systems 
resources and sociopolitical criteria are considered inde*- • 
pendent variables which directly or indirectly influence 
the policies.

Several changes in the basic model ajre necessary to
analyze air pollution legislation. For one, no attempt is
made to identify demands and supports, although the assumpt
tion these inputs are present and operative in the rea,l
world is retained. Instead, the model uses a direct linkage

18mechanism: as the environment changes the policies change. 
This alteration simplifies the model without changing the

18. This adaptation of Eastonrs model has been 
successfully justified and employed in empirical studies.
See Rogers, "Environment, System and Output," pp, 72-78,
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independent/dependent variable relationships. Additionally, 
the modification is in accord with a basic research objec
tive: the primary focus is on a comprehensive description of 
policy dimensions, and no attempt is made to discern 
rigorously the inner mechanics of the policy process.

A second alteration concerns the intervening vari
ables in relation to the total environment. In the Easton 
model the political system acts as a "filter" to process 
inputs. In the research version a broader concept^^the 
sociopolitical culture--is used to identify filtering 
variables. This change allows concepts as regionalism and 
historical tradition to be incorporated and studied for 
their possible independent effects, even though they are not 
considered directly as formal aspects of the environment or 
the political system. The statistical interrelationships of 
the variables remain unaltered, however, since air policies 
are still considered dependently.

A third and similar alteration concerns the environ
ment itself. It is divided into two sections to facilitate 
an explicit examination of the second hypothesis, namely, 
that air policies may be affected by state limitations and 
alternatives. In reality the problems and constraints 
facing states may themselves be reactions to environmental

19. See Crenson, The Un-Politics of Air Pollu^ 
tjon, for a fascinating insight into the forces and ~ 
conditions which depress the air issue.
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conditions, and therefore can be viewed as dependent 
variables. Conversely, they may be considered as inde
pendent variables, having a separate effect upon air 
policies. The research model allows for this latter possi
bility by considering direct linkages between the environ
ment, problems and constraints, and the air policies.

The fourth alteration concerns the absence of a 
feedback mechanism. In the research model the environment 
is considered a "given" which has not been altered sub
stantially by the air policies. This specification not only 
simplifies the model; it is also realistic, since the 
relative newness of most state air laws during 1967-197 0 
suggests their short-run effect was minimal. Additionally, 
an intensive impact study is beyond the scope of the present
research for both conceptual and methodological reasons,

20although an attempt has been made for such an analysis.
Fifth, to incorporate the Wenner delineation of 

policy components, the systems model1s "outputs" are 
trichotomized in order to identify the legal framework, 
administrative organization, and administration outputs.
This division refines the dependent variables by permitting 
an examination of relationships within the policy process

20. See Frank P.. Scioli, Jr., "Policy Impact 
Analysis; A Suggested Research Strategy," The Measurement of 
Policy Impact, ed, by Thomas R. Dye (Proceedings of the 
Conference on the Measurement of Policy Impact, Florida 
State University, 1971), pp. 52-56.
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itself, yet does not alter independent and dependent 
variable relationships.

These changes reduce the total conceptual and 
explanatory power of the original systems model. They do 
enhance its methodological aspects within a specialized 
context, however, thereby facilitating an examination of 
the hypotheses. Figure 11 presents this modified research 
model,
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Demands
Outputs
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(a) Original general systems model
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Outputs

(b) Modified research model

Figure 11, A Modified Research Model in Relation to the 
Original General Systems Model



CHAPTER 4

ANALYSIS

Chapter 3 presented a conceptual model to orient the 
research and outlined the methodological procedures necessary 
to select or create both independent and dependent variables. 
This chapter integrates both theory and method by imple
menting the different procedures and analyzing the results.

Each hypothesis is briefly reviewed and then
examined according to anticipated relationships among
variables. The actual relationships are then examined in
tabular form and analyzed in relation to both 1967 and 1970.
A final section then summarizes the results and assesses the
relative contributions of the six hypotheses in explaining
policy variations, Bivariate Pearson correlations are used
throughout the study as the basis for analysis, and yari"
ables selected for the research initially meet the data
requirements for correlation procedures or have been

1modified to meet them. Additionally, "statistically

1. A bivariate correlation coefficient measures the 
degree of association between two variables, and ranges 
between 1.00— for perfect positive association-^-to -1.00-- 
for perfect negative association. A coefficient of 0,00 
means that ho relationship exists between them. Pearson 
correlations are most commonly used in social research and 
require that data be interval in form and normally dis
tributed. All variables selected initially have been 
interval or have been converted to an interval scale as

99
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significant" relationships are identified by an asterisk (*)
at the .05 level, and by two asterisks (**) at the .01 

2level.

Dependent Variable Interrelationships 
Five, dependent variables are used in the study.^

The legal framework is identified by the summary totals of 
state air acts in 1967 and 1970 (ACTS), while administrative 
outputs are identified by the summary totals of agency 
regulations (REGULATIONS). These sums are then added for 
each state to form an. integrated variable— ACT/REG— to 
suggest the most comprehensive definition of pollution 
statutes and regulations. Additionally, since ACTS and 
REGULATIONS are both initially derived from qualitative

outlined in Chapter 3« Skewed variables have been adjusted 
to meet normally distributed data requirements by using base 
10 logarithm conversion procedures. For references 
regarding both Pearson correlations and logarithm trans
formations , respectively, see: Blalock, Social Statistics, 
pp. 376-383, and R. J. Rummel, Applied Factor Analysis 
(Evanston: Northwestern University Press, 1970), pp. 280- 
286.

2, The significance level of a correlation 
coefficient examines the possibility that the relationship, 
could have developed through chance, i.e., by a random 
occurrence. Thus a .05 significance level indicates the 
possibility of a random event at five per cent or less, 
while a .01 level indicates a one per cent possibility, or 
less. These two levels are most commonly used in exploratory 
social research to. suggest that a "meaningful" relationship 
exists between two variables. For a further reference see 
Blalock, Social Statistics, pp. 3 97-4 00.

3. All variable sources are listed in Appendix B.
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indicators, ACT/REG mathematically provides a third scale of
analysis by automatically extending the range of either,
individual scale.^

Two variables identify administrative organization:
total state expenditures for pollution control (FUNDS), and
total expenditures per capita (PCFUNDS). Although other
expenditure criteria can be derived, FUNDS and PCFUNDS
represent individual, sensitive and comprehensive indicators
of a state's willingness to support pollution control 

5agencies. Other organizational criteria like agency 
structural characteristics or ratios of research to enforce
ment personnel are considered beyond the scope of this study 
and are not included for analysis.

4. These scales and their formulation have been 
discussed in Chapter 3. For future references in this 
study, the term "qualitative variables" will refer to ACTS, 
REGULATIONS, and ACT/REG, to distinguish them from funding 
criteria.

5. Two additional variables were considered in the 
initial variable selection: the number of personnel employed 
by the state agency, and the singular*-'-!„e, , without 
matching grants— expenditures by states for pollution 
control. Correlations between personnel and total expendir* 
tures were greater than 0.9, as were correlations between 
singular and matched grants. Consequently, both personnel 
and matched grants were eliminated and helped reinforce the 
opinion that FUNDS and PCFUNDS were comprehensive indicators 
of administrative organization,

6. Information on structural and personnel characr* 
teristics was extremely difficult to obtain, sketchy and 
quickly dated as state agencies were rapidly undergoing 
internal changes from 1967 to 1970,
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The underlying hypothesis for dependent variable 

interrelationships is that the three components of air 
pollution control policies are positively correlated„ It is 
argued that states with more comprehensive acts have given 
agencies authority to develop stringent and extensive 
pollution control regulations. Concurrently, these states 
are more likely to have given their agencies— both bn a 
total and a per capita basis--sufficient funds to adequately 
maintain their larger pollution control programs. Positive 
bivariate correlation coefficients are therefore hypothesized 
in both years and are presented in Tables 1 and 2,

These tables reveal that the hypothesis is confirmed 
throughout in terms of directions of coefficients, although 
their magnitudes vary considerably within and between years, 
In 1967 all ten variable correlations are considered 
statistically significant at ,05 or higher, and in 1970 
seven are considered significant. It can be arguedr then, 
at minimum, there are positive associations among policy 
process components; states which have enacted comprehensive 
air acts also have better funded pollution control agencies 
which have written more regulations. These observations 
support the justification•of the Wenner framework and also
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Table 1. Correlations Among Dependent Variables, 1967

FUNDS PCFUNDS ACTS REGULATIONS ACT/REG
FUNDS
PCFUNDS .70** - —
ACTS .38** .32** -----

REGULATIONS .48** .50** .28* —
ACT/REG .52** .48** .82** .76**

*Statistically significant relationship at .05.
**Statistically significant relationship at .01.

Table 2. Correlations Among Dependent Variables, 197 0

. FUNDS PCFUNDS ACTS REGULATIONS ACT/REG
FUNDS
PCFUNDS
ACTS
REGULATIONS
ACT/REG

.72**

.13 .16 

.28* .28* 

.29* .31*
.11
.36** ,96**

*Statistically significant relationship at ,05.
**Statistically significant relationship at ,01,
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parallel her findings regarding water pollution control

7acts and agency programs.
Two additional observations are possible. Within 

each matrix the three highest correlations: FUNDS with 
PCFUNDS; ACTS with ACT/REG, and REGULATIONS with ACT/REG, 
are also those which are selfco11inear and therefore may

Oartificially raise the absolute value of the coefficients. 
Both monetary variables use the same numerator (FUNDS), 
while ACT/REG is a composite, additive variable. Conse
quently, these higher, relative correlations must be 
interpreted with caution and considered in relation to the 
remaining coefficients which are not selfcollinear, At 
minimum it is arguable that with one exception'— REGULATIONS 
with ACT/REG in 197 0--the autocollinear variables do repre
sent separate concepts and justifiably can be included in

• 9independent/dependent variable analyses.

7. Wenner, "Enforcement of. Water Pollution Control 
Laws," pp. 23-24, Wenner used different indicators and 
statistical procedures but reached similar conclusions 
regarding policy interrelationships.

8. The term "selfcollinear" in this context 
implies that some portion of a variable is correlated 
against the variable as a -whole, a procedure which can bias 
a statistic by artificially raising the value of a correla
tion coefficient.

9. This argument is supported by examining the 
square of the correlation coefficient, the coefficient of 
determination, which represents the amount of variation in 
one variable accounted for by variation in the other.■ The 
highest value, .96, when squared is .92, while the.second 
highest, .82, when squared is .67. It can be argued, then, 
that the selfcollinear variables are, with one exception,
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A second observation concerns changes in coeffi

cients between the two years. With two exceptions— FUNDS 
with P.CFUNDS and REGULATIONS with ACT/REG— correlations drop 
in magnitude by 1970, and three are no longer statistically 
significant. These drops indicate that policy inter
relationships— particularly between funding criteria and 
qualitative laws— are less pronounced in 1970. Hence there 
is a general trend away from an integrated policy process, 
although hypothesized positive relationships remain in both 
years. More important, there is the possibility that differ
ent independent variables are explanatory for the dependent 
variables in either year, or that the same independent 
variables relate with different magnitudes. These possi
bilities are analyzed further in the chapter,

■ ■Summary
With the exception of selfcollinear coefficients, 

the lower magnitudes of dependent variable correlations in 
197 0 invite possible explanations which cannot be thoroughly 
investigated in this study. One interpretation is simply 
that no higher associations exist among policy components on 
the state level with reference to pollution control. This 
hypothesis would argue that no pattern exists between the

not multicollinear and hence represent different concepts. 
This problem does not arise when examining independent/ 
dependent variable relationships since selfcollinear 
variables are not correlated. For a reference regarding the 
relationships between r and r^, see Blalock, Social 
Statistics, pp. 3 91-3 92.
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ways legislatures enact air statutes, and fund control 
agencies, or that relationships are minimal or coinci
dental. Using this explanation, then, only low correla
tions can be expected and any attempts to find higher 
magnitudes would be fruitless or misleading.

Another possibility is that relationships do exist 
but are not sufficiently reflected using the variables
chosen to represent different policy components. Both the

• . . ■ •

stringent criteria used to select them and the aggregative 
methods used to formulate them may obviate or neglect 
genuine policy interrelationships. In this instance a 
researcher would or should include more sensitive and 
Comprehensive indicators,.

A third possibility is that policy interrelation
ships will be best shown using multivariate analysis. This 
hypothesis would argue that bivariate correlations cannot 
adequately identify the complex interactions and associa^ 
tions of a dynamic policy-making process, particularly in 
an area as new, complex, and rapidly-changing as pollution 
control. This explanation would suggest that the researcher

10. It is possible that higher correlations among 
dependent variables would occur if the lag times between 
the enactment of air statutes, the funding of programs, and 
the writing of regulations were considered within the model. 
These periods differ among the states and hinder systematic 
investigation. Since the research considers the dependent 
variables within two periods only, lag factors among 
policy components are not included.
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not only include more sensitive and comprehensive data in 
his analysis, but also employ advanced statistical pro
cedures to investigate multivariate effects„

Although it is not the objective of this study to 
explore these alternatives, it is possible to assert that
positive relationships do exist among the dependent vari-

11ables, as initially hypothesized. More important, though, 
are the relative changes in coefficients: between 1967 and 
1970 most correlations drop in magnitude, thereby indicating 
lessened associations among policy components„ These drops 
suggest that internal variations among states in 1967 may 
have been reduced in 1970 as legislatures reacted to 
federal pressures, or that different independent variables 
may be explanatory for dependent variables between the 
years.

11, Separate tests were performed on the dependent 
variables to determine whether rank-order correlation coeffi
cients differed from Pearson coefficients. Both Spearman 
and Kendall’s Tau tests were conducted and produced results 
closely paralleling Pearson coefficients, in both sign and 
magnitudes, These results convinced the author that the 
final selection of dependent variables met Pearson data 
requirements, Additionally, complete statistical descrip^ 
tions of all independent and dependent variables were 
obtained to facilitate a final selection. For a discussion 
of rank-order correlation procedures and their relationships 
to Pearson product ̂-moment correlations, see Blalock, Socja 1 
Statistics, pp. 416-421.
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Specific Hypotheses

Hypothesis One

Pollution Policy is Associated with Population 
Awareness. This hypothesis argued that the physical 
presence of air pollution, in conjunction with certain 
socioeconomic characteristics of the population, operated 
to make groups aware of pollution problems and to spur 
legislatures to enact control programs„ Although the 
linkages were not definitely known nor specified, the 
hypothesis posited that increased awareness levels would be . 
associated with increased policy outputs. Positive correla
tions between independent and dependent variables were 
therefore expected

Five independent variables represent awareness 
criteria along several dimensions: per capita income 
(PCINCOME); per capita expenditures for education GPCEDUC); 
per capita expenditures for resource conservation
(PCRESOURCES); per capita newspaper readership (RCNEWSl;

12and per capita car density (PCCARS)„ Income and education
are considered overall indicators of awareness and concern 
and are mentioned by Davies as possible explanatory

12, Variable sources are listed in Appendix B «
The research initially selected the number of conservation 
groups in a state and the average pollution levels in the 
largest urban areas, as awareness criteriaBoth variables 
proved too unreliable and were omitted. '
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13variables. Resource conservation expenditures reflect 

existing legislative commitments to preserve the environ
ment , and newspaper readership suggests a general level of 
communication and an exposure to public information channels. 
Car densities indirectly reflect pollution levels since over 
sixty per cent of pollutants by weight are produced from 
vehicular exhaust emissions, Bivariate correlations between 
these awareness criteria and policy outputs are presented in 
Tables 3 and 4.

Several observations are possible regarding these. 
tables. The most obvious concerns the low correlations 
throughout: no coefficient is higher in absolute value than 
.52, thereby reflecting low saliency and explanatory ability 
for awareness c r i t e r i a . T h i s  condition suggests that the 
linkages between awareness factors and components of the 
policy process are either uniformly low or, that the 
variables selected are insufficiently sensitive and compre^ 
hensive,"^

13, Davies, The Politics of Pollution, pp. 7 9-80,
214, The R for the highest correlation coefficient 

is .27, implying that approximately oner-fourth of the 
dependent variable variation is explained by variations in 
the independent variable.

15, A third possibility previously discussed is 
that the dependent variables also do not sufficiently 
reflect the components of the policy process. Nevertheless, 
the dependent variables will remain as "givens" throughout 
the study.
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Table 3. Correlations Between Awareness Criteria and the 

Dependent Variables, 1967

FUNDS PCFUNDS ACTS REGULATIONS ACT/REG
PCINCOME . 24 00 1—I 00H .26* .29*
PCEDUC -.16 .04 CO i—i . 02 .10
PCRESOURCES — .24 .22 cn01 o1 — .13
PCNEWS . 21 -.03 .12 .25* .23
PCCARS -.23 . 01 .02 -.18 1 o

^Statistically significant relationship at .05.

Table 4. Correlations Between Awareness Criteria and the 
Dependent Variables, 197 0

FUNDS PCFUNDS ACTS. . . REGULATIONS . ACT/REG
PCINCOME ,21 . .20 .04 .

00or 1 o (Tt
PCEDUC -, 21 ,28* . 02 ,02 ,03
PCRESOURCES -,52** .06 oo — .02 —, 02
PCNEWS ,12 oo , 06 -.01 oo

PCCARS . -.35** 01 .16 . . . .04.... . . .08

*Statistically significant relationship at .05,
**Statistically significant relationship at ,01 .„
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Second, not all coefficients are positive as 

initially hypothesized. PCEDUC, PCRESOURCES, and PCCARS 1
have negative correlations with FUNDS in both years,

\

especially in 197 0. These inverse relationships suggest
that economies of scale may exist between funding levels and
awareness criteria. That is, as pollution problems increase,
agency budgets need not rise proportionately in order to
design and execute control programs„ Although states with
greater problems may spend more per capita for pollution
control— as suggested by the positive correlations between
PCFUNDS and awareness variables— the funding levels of
agencies may be based on criteria other than the magnitudes
of the problems themselves. This explanation, however, is
tentatively offered since the negative correlations are
generally low in magnitude and no definitive pattern exists.
Nevertheless, economies of scale in state agency budgets are
evident and can be explained in other areas of policy 

16research. In Table 4, however, it is important to note 
that the magnitudes of the inverse correlations rise in 
1970, possibly substantiating the scale economy explanation, 

A third observation concerns the relative importance 
of awareness variables for ACTS, REGULATIONS, and ACT/REG,
In contrast to funding coefficients, correlations between

16, See, for example, Ira Sharkansky, The Politics 
of Taxing and Spending (Indianapolis: Bobbs-Merrill, 1969), 
pp. 121-125.
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awareness criteria and the (formerly) qualitative policy 
components become less pronounced by 1970 and retain no 
statistical significance. Although PCINCOME and PCNEWS are 
salient and significant in 1967, their relevance is minimal 
in 1970. Other coefficients within either matrix do not 
show any clear pattern but primarily suggest that linkages 
between qualitative variables and awareness criteria are 
both mixed and insignificant. The drops in magnitude from 
1967 to 197 0, though, generally parallel those found among 
the dependent variables previously shown in Tables 1 and 2.

In summary it is observed that associations between ; 
awareness variables and policy criteria are low throughout, 
regardless of the explanations given to statistically 
significant coefficients. It can be argued that the vari
ables used insufficiently represent, both awareness criteria , 
in general and pollution criteria in particular. Nonethe
less, the independent variables underlie a broad spectrum of 
conditions in society which have been generally used to 
establish linkages between public concern over problems and 
policies enacted by legislative bodies. In this sense, and 
in relation to pollution policies as a specialized segment 
of more general policies, it is clear that public awareness 
may not influence the enactment of policies as much as 
formerly assumed, or that linkages between awareness criteria 
and policies operate more diffusely for pollution legisla
tion than for more generalized laws.
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Hypothesis Two

Pollution Policy is Dependent Upon State Limitations . 
and/or Alternatives. This hypothesis argued that the
expression of pollution policies is related to specific 
constraints facing a state. Factors as industrial influ
ence, high debt burdens, declining tax bases, and chronic 
poverty are viewed as inhibitors to policy formation by 
limiting options available to legislative bodies. Although 
linkages between constraints and policy outputs are not 
specified, it is argued that the direct or indirect influence 
of constraints will be reflected in the correlation coeffi
cients between independent and dependent variables„ Nega
tive coefficients are hypothesized: the greater the 
constraint, the less action the state has taken to enact 
pollution control programs.

Five independent variables represent constraints:
1, Corporate net income taxes as a percentage of total 
' .

state revenues (CORPTAX),
2, Percentage of the population below the federally^ 

designated 1969 poverty level (POVERTY!,
3, Total debts per capita (PCDEBTS) ..
4, Total direct state expenditures on public welfare as 

a percentage of direct expenditures for all state
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activities (WELFARE)--these data exclude inter
governmental transfers.

175. Gini index of income inequality in 1969 (GINI).

POVERTY, PCDEBTS, WELFARE, and GINI individually
distinguish chronic income and wealth conditions separating 

18states, while CORPTAX examines whether the importance of 
corporate revenue to the overall state budget retards pollu
tion control programs. Bivariate correlation matrices are 
presented in Tables 5 and 6.

These tables also show few instances of high correla
tions, although some observations are apparent« Most 
important is that the highest coefficients are opposite in 
sign to hypothesized relationships, particularly between 
CORPTAX and the dependent variables. These positive 
correlations suggest that, at minimum, states which depend 
more on corporate taxes as a source of revenue also have 
spent more for their pollution control programs and have 
more comprehensive air acts and regulations.. Moreover,

17. Another specialized variable^— "Total wages of 
employees in selected air polluting industries as a per?- 
centage of total personal income'l>-^was initially created and 
then excluded due to missing values and unreliable data. . 
Additionally, POVERTY information is for 1969 only and is 
used in both 1967 and 1970 matrices; GINI.is available only 
through census information, the last year being 1959.

18. MuIticollinearity among these variables is low; 
the highest correlation is .80 between POVERTY and GINI. 
Consequently, the independent variables do measure separate 
phenomena and constraints.
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Table 5. Correlations Between Constraints and the Dependent 

Variables, 1967

FUNDS PCFUNDS ACTS REGULATIONS ACT/REG
CORPTAX . 12 . 13 .31 .12 ' ,24*
POVERTY 0 H1 -.17 — .12 — .16 1 H 00

PCDEBTS . 27* . 24* .13 .19 .16
WELFARE ,19 —. 03 — .03 -.05 01

GINI —, 12 -.23 -.09 -.22 . <3*H1

*Statistically significant relationship at „05.

Table 6. Correlations Between 
Variables, 197 0

Constraints and the Dependent

FUNDS PCFUNDS ACTS REGULATIONS. . ACT/REG
CORPTAX .44** .27* .14 .25* .27*
POVERTY — .09 .. 13 -.03 ,05 ,04
PCDEBTS .29* .39** -,14 — ,.04 — .08
WELFARE .24* ,06 — .20 -,14 — ,.19
GINI —. 13 -.31* .06 -.07 -.05

*Statistically significant relationship at .05.
**Statistically significant relationship at .01.
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these coefficients generally increase in magnitude by 1970,
suggesting that the relationships are strengthened. If
corporate influence does constrain state pollution control
programs, both independent and dependent variables are
insufficiently sensitive to recordXthat influence. Another
possibility is that corporate influence manifests on an
urban or regional level, or in the non-enforcement of exist- 

19ing laws. With reference to the actual writing of acfs and 
regulations and the funding of programs, however, the 
revenue contributions of corporations clearly does not

20constrain legislatures and pollution control agencies.
Other positive coefficients include PCDEBTS and 

WELFARE with FUNDS and PCFUNDS in 1967 and 1970. An 
explanation for these relationships is that while both 
independent variables are definitely constraints in terms 
of limiting state .alternatives, they are also underlying 
characteristics of highly industrialized and urbanized

21states, which have greater needs for pollution control,

19, Both possibilities are cited by Crenson, The 
Un-Politics of Air Pollution, pp. 160-165, Additionally, 
see the discussion by Hill regarding corporate influence on 
pollution control boards and "weakened" legislation, 
"Polluters Have Members on Many Anti-Pollution Boards," p. 1.

20, A similar conclusion is reached by Wenner in 
her analysis of water pollution control, "Enforcement of 
Wafer Pollution Control Laws," pp. 37-38.

21, This statement is based on significantly 
positive correlation coefficients between these independent 
variables and other measures of urbanization and indus
trialization.
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Additionally, these coefficients can be contrasted to the
relationships between the funding of programs, and POVERTY
and GINI in both years. In this latter case both increased
poverty levels and income inequality are identified with

2 2rural, less industrialized states, and both these
variables uphold the hypothesized negative correlations
with FUNDS and PCFUNDS. The role of constraints, therefore,
is closely identified with urbanization and industrialization
levels and cannot be considered independent of these 

23criteria. •
A third observation concerns the relationships 

between the constraints and the qualitative variables:
ACTS, REGULATIONS, and ACT/REG, Although no coefficients 
but those involving CORPTAX are statistically significant, 
most are negative and suggest that the presence of 
constraints may be inversely related to the comprehensive
ness of air acts and agency regulations. GINI and POVERTY 
both drop in magnitude in 1970 when correlated against the 
qualitative variables', while PCDEBT does not drop uniformly 
although all coefficients are negative. These inverse 
correlations would suggest that the constraint hypothesis 
may be valid in some instances involving the air acts and

22. Both POVERTY and GINI have significantly nega
tive correlations with many urbanization and industrializa
tion indices.

23, This assertion will be substantiated in later 
hypotheses and statistical procedures.
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agency regulations, although the lack of statistically 
significant relationships and no clear pattern makes this 
assertion tenuous.

In summary, the roles of constraints are mixed 
among variables and years. At minimum the importance of 
corporations as a tax base is not inversely related to state 
abilities to fund programs or to enact air statutes and 
regulations. Constraints also appear related to the levels 
of urbanization and industrialization within a state and may 
not be independent of them. They may also retard the 
comprehensiveness of acts and regulations although the low 
negative correlation coefficients do not substantiate the 
hypothesis at a statistically significant level. Most 
important is that constraints, like awareness variables, 
clearly do not suggest a strong univariate pattern. If they 
are important it is in a multivariate capacity or in con
junction with other dependent variables, Additionally, they 
appear more salient for total and per capita funding levels 
than for acts and regulations, particularly in 1970, This 
divergence involving levels of salience between the two 
years and among the dependent variables is discussed in a 
later section.

Hypothesis Three

Pollution Policy is Related to Local and Regional 
Abatement Efforts. This hypothesis argued that the
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existence of pollution policies on the state level is 
identified with a history of local and regional abatement 
activities. Two alternatives are offered to suggest an 
expected high positive or a high negative degree of 
association. On the one hand a history of local activities 
can imply that regulatory influences are also operative on 
the state level, thereby demonstrating an awareness of 
problems throughout the state and suggesting coordinated 
programs on all governmental levels. Conversely, regional 
rivalries or a history of powerful local governments and 
weak state governments can keep regulatory activities at 
local levels, As presented, then, the hypothesis is a dual 
one. ■

Only monetary commitments of local agencies are used 
to examine regional programs, as an analysis of regional 
laws is beyond the scope of this study, Two variables are 
used: total funds spent by local agencies in each state 
(TOTAL 1 and these totals per capita (PCTOTAL). , Bivariate 
correlation matrices for this hypothesis are presented in 
Tables 7 and 8,

Several observations can be made from these tables. 
The most important concerns the signs of the coefficients: 
all are positive, suggesting that local and state programs 
are more likely to be coordinated than in competition or 
with local programs inhibiting state regulatory activities. 
The low correlation coefficients, however, with the exception
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Table 7. Correlations Between Regional Efforts and the 

Dependent Variables, 1967

FUNDS PCFUNDS ACTS REGULATIONS ACT/REG
TOTAL . 41** . 03 .31* . 21 .35**
PCTOTAL .27* . 00o to o .15 .26*

*Statistically significant relationship at .05. 
**Statistically significant relationship at .01.

Table 8, Correlations Between 
Dependent Variables,

Regional
1970

Efforts and the

FUNDS PCFUNDS ACTS REGULATIONS. . ACT/REG
TOTAL ( •,47** oo .25* ,10 ,16
PCTOTAL .35** .0 o <1 .24* ,05 .11

*Statistically significant relationship at .05.
**Statistically significant relationship at .01.
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of funding levels, suggest that local activities are a poor 
explanatory factor for state programs.̂

Second, per capita local funds have less relation
ship to state programs than do total local funds, particu
larly in 197 0. Additionally, per capita state and per 
capita local funds show no significant correlations in 
either year, in contrast to coefficients between total 
funding levels in both years, and between per capita local 
funds and total state funds. If monetary coordination does 
exist among governmental units, it is on a total funding 
basis and not on a per capita basis.

Third, the magnitude changes of coefficients are of 
interest since they follow a pattern noted in other tables, 
LOCAL and PCLOCAL correlations with state FUNDS rise in 
197 0, whereas with one exception all other local/state 
correlations drop in magnitude, By 1970, then, coordination 
is apparent only on a total funding basis; there is almost 
no association between local funds and state air acts or 
agency regulations, Where 1970 coordination does exist, it
is primarily with the air acts and not with regulations 

25themselves. Clearly a divergence between funding and

24. The highest coefficient, ,47, between LOCAL and 
FUNDS in 197 0, when squared is ,22, accounting for less than 
one^fourth of the variance in FUNDS»

25, It is possible that maximum coordination was 
reached after 1967 but before 197 0, and declined after 
states pre-empted local jurisdications in air pollution 
control. It is beyond the scope of this study, however, to 
examine this alternative explanation.
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qualitative variables is again evident and will be inter
preted later in the chapter,

In summary the state/local coordination hypothesis 
is weakly upheld, but primarily between total funding levels. 
Thus the more comprehensive are state-level control programs, 
the greater likelihood that urban areas within those states 
also have funded their own regional programs. At minimum, 
then, state and local governments have not operated at 
cross-purposes, although the low strengths of the correla
tions suggest that no local factor is a reliable indicator
of any component of state programs. These data suggest

■ X ■ •there, is a likelihood that similar problems giving rise to
pollution programs within states have outweighed problems
related to regional rivalries or weak state governments
which may have hindered control programs on the state
level.

Summary
Some conclusions are possible regarding the 

specific hypotheses. First, highest expected correlations 
appeared within the different components of the dependent 
variables rather than among independent and dependent 
variables, particularly in 1967, In all instances the 
dependent variable coefficients were positive i.n sign and 
most were statistically significant at ,05,. Regarding 
independent/dependent variable relationships, however.
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coefficients were generally lower and some were opposite in 
sign to hypothesized directions. These dual observations 
therefore suggest that components of the policy process do 
interrelate, and that awareness, constraint, and regional 
criteria are not as salient, as univariate indicators, to 
the dependent variables as initially hypothesized.

Second, funding criteria generally relate more to
independent variables and present a more consistent pattern
of relationships than do the qualitative air acts and agency
regulations with the same independent variables. It is
acknowledged that the ways in which the dependent variables .
are gonstructed hinder their sensitivity and insufficiently
represent underlying components of the policy process.
Nevertheless, it can be argued also that the designing of
programs and the later funding of them are entirely separate 

26procedures. Lower relationships between qualitative 
policy components and independent variables may objectively 
mirror essentially random, or uncoordinated, relationships 
in the real world. This point has been argued previously 
but it is important to note that the lack of statistically 
significant correlation coefficients in many instances 
suggests that the linkages assumed by the specific hypotheses 
may not be as relevant when air acts and agency regulations 
are analyzed,

26, See footnote 10 in this chapter.
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Third, the changes in magnitudes of the coeffi

cients are important. In most cases correlations with 
funding variables rise in absolute magnitude in 1970, while 
most qualitative coefficients drop, thereby suggesting a 
fundamental divergence among components of the policy 
process, and between independent and dependent variable 
relationships. In effect funding criteria have become 
better explained by variations within independent variables, 
while these same independent variables explain less of the 
variations in air acts and regulations. An explanation for 
this divergence is offered at the end of this chapter,

General Hypotheses 

Hypotheses Four and Five

System Resources are More Explanatory for Pollution 
Control Expenditures than Sociopolitical Factors? Socio
political Factors are More Explanatory for Air Acts and 
Regulations than System Resources.. These hypotheses are 
considered jointly to enable relative comparisons among 
independent and dependent variables. Chapter 2 noted that 
system resources— expressed by industrialization and 
urbanization factors— are independently salient to. many 
state activities as expressed by funding criteria, Con^ 
currently, social and political variables are generally 
found to have few independent relationships with funding
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criteria. Their singular importance is in explaining over
all policy directions and qualitative variations among laws. 
Since the research argues that pollution legislation can be 
considered as one segment of a state's total policy profile, 
the hypotheses posit that similar relationships involving 
system resources and sociopolitical factors will be found 
for pollution policies as for policies in general.

Six labor force and manufacturing variables are 
selected to represent a wide variety of industrial condi
tions :

1, Number of workers in specialized air polluting
.industries: bituminous coal and lignite mining;

. paper and allied products; stone, clay, and glass 
products; and primary metalg^ (NOSPECIAL).

2, Number of workers in mining. (NOMINE) ,
3, Percentage of workers in specialized air polluting 

industries (PCTSPC).
4* Percentage of the non-agricultural labor force in 

mining (PCTMINE) . ■ •
5, Percentage of the non^agricultural labor force in 

manufacturing (PCTMAN),
6, Percentage of the total population in non^

27agricultural employment (PCTNAG).

27, All variable sources are listed in Appendix B.
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NOSPECIAL, NOMINE, PCTSPECIAL, and PCTMINE are 

different indicators of specialized air polluting indus
tries, while POTMAN and PCTNAG are more generalized indi-

28cators of an industrial society. It is argued that these 
six independent variables will have positive correlations 
with all.dependent variables, although coefficients are 
expected to be higher with FUNDS and PCFUNDS than with ACTS, 
REGULATIONS, and ACT/REG. (Bivariate tables are deferred 
until all independent variables are presented and justified.)

Five demographic conditions represent different 
aspects of urbanization:

1, Total state population (POPULATION).
2, Percentage population change from the previous five 

"years (POPCHANGE) .
3, Population per square mile (DENSITY),
4, Percentage of the population living in urban areas,

1970 (PCTURBAN),
5, Percentage change of thb population living in urban 

areas, 1967^-1970 (URBANCHG) ,

POPULATION, although not a direct measure of 
urbanization, does reflect both a need for pollution control

28, It is difficult to select industrial variables
which are not highly multicollinear, In this matrix the 
highest^Pearson correlation is .76 between NOSPECIAL and 
PCTSPECIAL, indicating that .57 of the variation in one 
variable is accounted for by variation in the other,
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and a corresponding ability to support control programs. 
DENSITY and PCTURBAN are direct but separate measures of 
urbanization, while POPCHANGE and URBANCHG reflect sensitive 
and dynamic changes within the state as a whole or urban 
areas in particular. As with industrialization criteria, 
these variables are hypothesized to have positive correla
tions with all dependent variables, and higher coefficients ■ 
with the funding criteria than with ACTS, REGULATIONS, or 
ACT/REG.

The last set of independent variables, sociopoliti
cal, include:

1. Austin Ranney's Index of Intern-party competition 
(IPC),

2. Wayne L, Francisf Index of Decision-making 
Centralization in the State Legislature (DMCNT).

3. Joseph A, Schlesinger's Index of Gubernatorial 
Power (GOVPOW)„

4. John D , Grumm’s Index of Legislative professionalism 
(LEGPRO).

5. Jack L . Walker's Innovation Index in the State 
Legislature (INNOVATION).

6. Daniel J , Elazar's Political Culture Index as 
quantified by Ira Sharkansky (POLCUL).

7. Median Education in Years of School Completed 
(MEDEDUC).
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Several criteria determined the selection of these 

variables; all, however, are independently explanatory for 
some policy outputs and are used by social scientists to

29examine and interpret variations in different policy areas.
Although most linkages between the independent and dependent
variables are indirect and diffuse, the exploratory nature
of this research, as well as the attempt to determine if
sociopolitical criteria are salient in a specialized policy
context, warrant their consideration. Since the two
generalized hypotheses argue that pollution legislation is a
. representative segment of a state's overall policy profile, .
the study does not expect these sociopolitical factors to
have independent relationships with pollution funding
criteria, but to be more salient to the qualitative air acts

3 0and regulations.
IPC examines whether political party competitiveness 

is an important and relevant factor in shaping policy
■ •- ••• X.. • v  • V  , .

29. One criterion of selection is that they have 
been subject to controversy regarding their independent 
relationships to political processes and policy outputs.

30, The potential roles of these variables have 
been discussed in Chapters 1 and 2. The statement that 
sociopolitical criteria are not expected to have independent 
relationships with pollution funding variables does not rule 
out statistically significant correlations. It does mean 
that significant relationships are indirect and would become 
insignificant if the influences of system resources are 
removed.



129
31outputs. Recent studies suggest that it is not inde

pendently explanatory for policies measured by monetary 
considerations, such as the funding of programs, but is
important in explaining qualitative differences, such as

32the provision of government services. Since both monetary
and qualitative dependent variables are included in this
study, the relative importance of party competition can be
examined in either situation. For the research, and based '
on observations from other studies, positive correlations
are hypothesized between independent and dependent variables:
the higher the level of party.competition the more compre-

33hensive are the pollution control programs.

31. See Lockard, "State Party Systems and Policy 
Outputs, " Fenton and Chamberlayne, "The Literature, and 
Jacob and Lipsky, "Outputs, Structure and Power," for a 
review of this literature,

32. There are several indices of intern-party conjpe^ 
tit ion which are used by political. scientistsIPC is an 
aggregate index compiled by Austin Ranney and based wholly 
on state offices examined during 1946-1963. See Austin 
Ranney, "Parties in State Politics," Politics in the American 
States, ed. by Herbert Jacob and Kenneth Vines (Boston: 
Little, Brown, 1965), p. 65. '

33. A possible explanation for no relationship 
between IPC and pollution policies is offered by Crehson. 
Political parties operate best in a "brokerage" capacity and 
obtain power by offering benefits to specific groups. Clean 
air gives benefits to all members of the public but the price 
of obtaining it involves specific identifiable costs 
(industry regulations, burning codes, auto emission controls, 
etc.). This brokerage operation is reversed since parties 
cannot offer benefits to a defined constituency, Conse^ 
quently, although no one is "against clean air,u' the likeli^ 
hood of a major political party developing a comprehensive 
program to combat pollution is low. See Crenson, The Un- 
Politics of Air Pollution, pp. 137-138.
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The influence of centralized decision-making in the

office of the governor or in the hands of legislative party
leaders is disputed, Francis notes that proponents for more
centralized policy-making argue that individual legislators
represent districts and not the state, thereby making it

3 4easier for them to disagree than to agree. Consequently,
the resultant factionalism can be dysfunctional for policies
necessary for the whole state.

Unless their interests are organized and re-
directed toward state goals, policy-making will 
end up in a dogfight of special interests, in 
which all sight of what is important for the state 
is lost. Not only will the less fortunate 
districts suffer, but the state as a whole must 
endure agonizing delay and indecision on 
important matters of policy, . . , Under more .
centralized control, it is felt, decisions may 
be more timely and more often in the interests of 
the state and the nation,^5

Francis contests this argument and notes that ’’while 
it may be true under special circumstances there is no 
reason to assume that it is generally true."'^ He states 
that two indices of political output— ^apportionment outcomes 
and perceived policy success— when averaged together do not 
seem to indicate much difference between the effectiveness 
of centralized and decentralized decision-making

34. Wayne L. Francis, Legislative Issues in the 
Fifty States (Chicago: Rand McNally, 1967), p, 78*

35, Ibid,, p, 79,
3 6. Ibid.
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37structures. . " Furthermore, "when party control is divided

. , . there is some evidence to indicate that committee
control produces results, whereas centralized decision-

3 8making and gubernatorial participation do not," thereby 
implying a possible inverse relationship between centraliza
tion and policy effectiveness. ■

The potential role of decision-making centralization 
is therefore uncertain. To examine whether this variable is 
explanatory for pollution control programs, the research
adopts his comparative index which scores states according

3 9to the perceived locus of major policy decisions. These 
loci are:

1, In the governor's office or in policy committee 
("High" decision-making centralization),

2, By political party caucus ("Medium" centralization).
3, In regular committee meetings or on the floor ("Low 

decision-making centralization)
i . . -

For the research it is argued that the necessity for 
pollution legislation represents a "special circumstance" in

37 « Ibid., pp. 79-8 0.
38. Ibid', p. 80.
3 9, Ibid,pp. 72-73, Francis * index is based on a 

survey of legislators' perceptions regarding where important 
decisions are made.

40. Ibid., pp. 73-75. His index is weighted and 
derived from points assigned to each category from each
respondent.
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which the influence of regional and special interests will 
detract from policies beneficial to the entire state 
Consequently, the chances of a comprehensive pollution 
control policy are enhanced if decision-making processes 
are centralized: a positive relationship is therefore 
hypothesized between the degree of decision-making cen
tralization and the dependent variables.

GOVPOW is a combined index of formal gubernatorial
powers in four areas: his tenure potential, and his

42appointive, budgetary, and veto powers. Writers have
distinguished "strong" from "weak" governors using these
criteria; for instance, Sharkansky has shown how variations
in gubernatorial strength affect budgetary policies and
political outcomes.̂  These formal powers also have been
.linked to political factors as internal party control and

44cohesion, policy leadership and national prominence, and

41, This argument can be considered a variation of 
the local/regional hypothesis offered in Chapter 2. That is, 
if local interests are not influential in inhibiting 
policies on the state level (as suggested by low centralize^ 
tion), then the chances for state pollution legislation are 
enhanced (as aided by high centralization).

42, This index is compiled by and found in Joseph 
A. Schlesinger, "The Politics of the Executive," Politics in 
the American States, ed. by Herbert Jacob and Kenneth Vines 
(Boston:. Little, Brown, 1965), p. 229.

43, Sharkansky, The Politics of Taxing and Spending,
pp. 89^112,

44, Schlesinger, "The Politics of the Executive," 
pp, 217-23 2, Schlesinger analyzes how the individual com^ 
ponents of the combined index relate to differences in the
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are associated with governors in more populated, urban, and 
industrial states.^

No direct linkage hypothesis is offered to associate 
gubernatorial strength and pollution policies, although 
positive correlations are expected through indirect rela
tionships involving formal powers and system resources. 
Additionally, in a new issue-area like pollution control 
qualities associated with powerful governors--particularly 
policy leadership, budgetary influence and party cohesion—  
are more likely to produce an integrated and comprehensive 
pollution control program. Based on these observations, 
therefore, positive correlations between formal guberna
torial powers and the dependent variables are hypothesized, 

Grumm has argued that the degree of professionalism 
within a state legislature influences its policy outputs,̂  
Highly professional legislatures generally have the follow
ing characteristics:

governor's style and relative abilities. His.references 
and bibliography also contain additional information and 
points of view regarding these variations,

45, Ibid., p. 229, See also Francis, Legislative 
Issues, Chapter 2, for statistical relationships between 
perceived gubernatorial power and policy successes in a 
variety of issue areas,

46. John G, Grumm, "The Effects of Legislative 
Structure on Legislative Performance,11 State and Urban 
Politics, ed. by Richard I, Hobberbert and Ira Sharkansky 
(Boston: Little, Brown, 1971), pp. 298^322i
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.. . . their members and their committees are well
staffed; good informational services are available 
to them; a variety of services and aids,; such as 
bill drafting and statutory revision, are main
tained and well supported; the legislators them
selves are well paid, tend to think of their 
legislative jobs as full time or close to it, and 
regard their legislative role as a professional 
one.47

Grumm hypothesizes that more professional legisla
tures- -where members devote more time to their jobs, have 
better access to a wide variety of informational sources, 
and are better able to gauge popular demands--are more 
responsive to some kinds of public demands than those at the 
opposite end of the professional continuum. He tests this 
proposition by first constructing a "Professionalism Index" 
based on four criteria: (1) compensation of legislators;
(2) total length of sessions during the 1963-1964 biennium;
(3) expenditures for legislative services and operations
during the same biennium; and (4) a "legislative services"

48score,
i ■ . ' .

Grumm then selects a wide variety of governmental 
outputs in five categories: welfare liberalism, governmental 
size, financial centralization, progressive taxation and 
governmental expansion, and factor analyzes the variables 
within each category to obtain separate factor scores for 
each state. When these scores are correlated against his

47, Ibid., p. 309,
48, Ibid,, pp. 315-318.



index, Grumm finds that legislative professionalism has an
independent, positive relationship on welfare policies.
Professionalism itself is strongly affected by urbanization
(r = .65), but not by wealth (4 = -.09), indicating that a
state does not have to be rich to provide adequate support

50for its legislature. •
This study accepts Grumm's Professionalism Index as 

valid in construction and in its possible explanatory power 
as a political variable. The concept of professionalism 
should be important in relation to pollution legislation. . 
Given the newness and complexity of air pollution as a 
social, economic, and health problem, a competent and well- 
informed legislature would be necessary to enact compre
hensive air statutes and to fund viable pollution control 
agencies. Consequently, a positive relationship is hypoth
esized between professionalism and the dependent policy 
variables.

Walker's innovation index reflects the relative
51speed with which states have accepted new ideas. It is a 

composite index based on an analysis of eighty-eight dif
ferent programs.adopted by state legislatures prior to 1965 
in twelve issue-areas: welfare, health, education,

49. Ibid., pp. 318-319.
50. Ibid., pp. 319-320.
51. Walker, "The Diffusion of Innovations," pp.

880-889.
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conservation, planning, administrative organization, high
ways, civil rights, corrections and police, labor, taxes,

52and professional regulation. Walker argues that both
socioeconomic and political factors are independently
explanatory for innovation, since his index significantly
correlates with total population, per cent urban, per capita
personal income, value added by manufacturing, fair appor-

S3tionment, and electoral turnover indices. To interpret 
these observations, he goes beyond these correlates of 
innovation and develops hypotheses of emulation and decision
making based on studies in public administration, regionalism 
and specialized communications in state governments,

This study accepts Walker's concepts and index as 
valid and argues that the newness of air pollution control 
legislation has required innovative considerations by state 
governments, Since the highly innovative states are also 
those which are more populated, industrial and urban--and 
therefore more likely to incur pollution problems— positive 
correlations are hypothesized between innovation scores and 
the dependent variables,

Elazar(s concept of political culture has recently 
added to our understanding of interstate differences in

52„ Ibid., p, 882.
53. Ibid„, pp. 884^886,
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54politics and public policy. Elazar considers political

culture as a particular pattern of orientation to political
action, unique to each political system and found among
politicians and the general public alike. This orientation
may affect citizen understanding regarding what politics is
and what can be expected from government, as well as
influence what types of people enter politics and how they

55practice politics and formulate public policies. Based : 
on his observations and judgment, Elazar describes three 
principal cultures in the American states (Moralist, 
Individualist, and Traditionalist) and identifies the major 
types in the mainland states and in 228 sub-areas.

As interpreted by Sharkansky, these cultural 
orientations form a linear continuum along several dimen
sions: attitudes to political participation, the bureaucracy,
government intervention in the community, and the initiation

56of new programs for the good of the community, Sharkansky 
then describes each orientation as it relates to each • 
dimension, and formulates three hypotheses:

54, Daniel J. Elazar, American Federalism: A View 
From the States (New York: Thomas Y. Crowell, 1966),

55, An additional discussion of American political 
culture is found in Samuel C. Patterson, "The Political 
Culture of the American States,11 Journal of Politics, XXX 
(February, 1968), 187-209.

56, Ira Sharkansky, "The Utility of Elazar1s 
Political Culture: A Research Note," Polity, II (Fall,
1969), 66-83.
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1. The closer a state's culture is to Tradi

tionalism, the lower it will score on measures
pertaining to political participation=

2 / The closer a state's culture is to Tradi
tionalism, the lower it will score on measures
pertaining to the size and prerequisites of 
the government bureaucracy.

3„ The closer a state's culture is to Tradi
tionalism, the lower it will score on measures
pertaining to the scope, magnitude or costs 
of government programs.*7
To test these hypotheses he revised Elazar's scale

and develops a summary political culture score for each
state. Using a variety of measures for participation,
bureaucracy, and government programs, Sharkansky finds that
many hypothesized relationships are still retained after the
influences of personal income, urbanism, and region have
been statistically controlled g Although he admits his
findings are more suggestive than definitive, his political
culture scale does indicate important relationships with
state politics and public services, and also lends weight to

5 9the observations of Elazar. Consequently, the concept of

57. Ibid», p. 70. His descriptions of each cul
tural orientation to each dimension are omitted since the 
verification of his hypothesis is more important to the 
research,

58. Ibid., pp. 79-82. Sharkansky used partial 
correlations to control for personal income and urbanism, 
and analysis of covariance to control for regions. The 
retention of hypothesized, statistically significant 
relationships suggests that the influence of socioeconomic 
and geographical criteria were not the dominant factors in 
the political culture index.

■ ' - »

59. Ibid., p. 83.
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political culture is included as a possible explanatory 
factor in political analysis.

This study accepts Sharkansky1s index as valid and 
argues that a Moralist culture is more likely to have 
enacted comprehensive pollution control legislation than 
either an Individualist or a Traditionalist culture„ 
Justification for this assertion is based both on the 
characteristics of a Moralist culture and on the nature of 
pollution problems„ As Sharkansky observes, Moralist 
cultures consider political participation a duty for the 
good of the commonwealth and value an extensive, well-paid 
and professional administrative corps on all governmental 
levels. They also welcome governmental intervention for the 
good of the commonwealth, and are receptive to new govern
mental p r o g r a m s . I n  effect they stress more of a public 
orientation with reference to civic obligations, govern
mental intervention, and regulation.

It is these orientations which are necessary for 
pollution control programs. Since air pollution is an 
external diseconomy, private regulation within the function
ing market mechanism is unlikely and governmental inter
vention and regulation are necessary to internalize social 
costs. Similarly, the newness of air pollution as a problem 
to an entire community (particularly its health effects), as

60, Ibid., p«.69«
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well as the many difficulties involved in its regulation,
would necessitate a well-trained, extensive, and competent
bureaucracy sufficient to maintain a control program
commensurate with state problems and n e e d s A  Moralist
orientation is better suited to handle these problems, hence
a positive relationship is hypothesized between the degree
of Moralist culture in a state and the comprehensiveness of
its pollution control programs„ Using Sharkansky1 s. index,
negative correlations between political culture and dependent

62variables are anticipated,
A final sociopolitical variable MEDEDUC, is used to . 

examine the relationships between median school years 
completed and the extensiveness of pollution control 
programs. Social scientists have found that education is 
explanatory for many policy outputs and can be used to 
examine characteristics of urban and industrial societies. 
Additionally, it is mentioned by Davies as a possible

61. These points have been argued in Chapter 1. A 
relationship between political culture and pollution control 
programs may be indirect, since the levels of pollution--the 
degree of the problem itself— have not been considered.
This possibility can be examined through sum-sample analysis 
and by statistically controlling for system resources and 
other independent variables,

62. A negative correlation is expected because 
Sharkansky1s index assigns higher values to Traditionalist 
Cultures and lower values to Moralist Cultures.

63. See Dye, Politics, Economics, and the Public, 
pp. 3 0-3 2, for a discussion of linkages between education, 
economic development, and policy outputs.
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'64component of pollution control„ Linkages between educa

tion and legislation are assumed to be indirect: a better 
educated electorate is more aware of problems and their 
effects, and therefore more informed and likely to choose 
representatives responsive to their problems. Consequently, 
a positive relationship is hypothesized; the greater the 
median number of years completed, the more comprehensive the
funding, acts, and regulations of pollution control pro- 

65grams.
As hypothesized and presented, then, all indus

trialization and urbanization variables are anticipated to 
have positive correlations with all dependent variables.
Only political culture (POLCUL) is expected to have negative 
correlations with all dependent variables; the remaining 
sociopolitical criteria are expected to have positive. 
coefficients. Tables 9 and 10 present the bivariate 
matrices for 1967 and 197 0.

' - 
Funding Relationships

Several observations can be made from these tables,
It is apparent that .total funding levels are responsive to
most system resources and sociopolitical criteria. The

64. Davies, The Politics of Pollution, pp. 7 9-80,
65, MEDEDUC is also used in comparison to PCEDUC, 

which is also an awareness and education variable. The two 
factors measure different concepts, however, since their 
197 0 correlation is .10,



142
Table 9. Correlations Between Industrialization, Urbaniza

tion, and Sociopolitical Criteria and the 
Dependent Variables, 1967

FUNDS PCFUNDS ACTS REGULATIONS ACT/REG
Group A : Industrialization

NOSPECIAL .56** . 09 .29** ,18 ,3 0**
NOMINE .37** .08 . 27* .06 .22
PCTSPC . .34** . 06 .13 ,09 .12
PCTMINE — .20 -.12 — . 10 -.17 -.17
PCTMAN .21 -.03 .08 .14 .14
PCTNAG .27* . 06 ,14 ,26* .25*

Group B: Urbanization
POPULATION .59** .09 ,33** .18 ,34**
POPCHANGW .20 -.00 .15 -.00 ,13
DENSITY .46** .10 ,16 ,25* ,24*
PCTURBAN .44**' ,16 ' ,35** .26* ,40**
URBANCHG ,01 -.05 ,37** -.12 ,21

Group C: Sociopolitical
IPC ,18 -.09 .2- -.12 .05
DMCNT .33** .15 .04 ,14 ,10
GOVPOW ,26* ,16 .12 ,21 ,23
LEGPRO .45** .14 ,20 ,34** .33**
INNOVATION .47** ,29* .11 ,4 0** ,31**
POLCUL ,13 -.17 ,14 — .22 -,05
MEDEDUC -,04 .13 . .—.. .0.1. . . . . .,.0.4. ...... . . .05

*Statistically significant at *05,
**Statistically significant at .01,
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Table 10. Correlations Between Industrialization,

Urbanization, and Sociopolitical Criteria and 
the Dependent Variables, 1970

FUNDS PCFUNDS ACTS REGULATIONS ACT/REG
Group A: Industrialization

NOSPECIAL ; .72** .20 . 05 .07 . 08
NOMINE .32** -.04 . 02 .20 .19
PCTSPC . 55** .35** — .12 . 02 — .01
PCTMINE -.22 -.03 ' - .17 .05 . 00
PCTMAN .40** .11 -.25* . 00 .00
PCTNAG .38** .29* -. 05 — .12 — .12

Group B; Urbanization
POPULATION . 65** . 03 .16 .10 .14
POPCHANGE .29* . .28* .07 -.22 -.19
DENSITY ,62** .33** — .01 — .01 — .02
PCTURBAN .52** .37** . 06 — .02 -.00
URBANCHE ,02 -.01 ,14 — .01 .03

Group C; Sociopolitical
IPC .21 .01 -. 08 -.11 — ,12
DMCNT .38** .23 -.06 ,16 .13
GOVPOW .23 .20 .13 ,16 ,18
LEGPRO .51** .09 .12 -.07 — .03
INNOVATION .49** .21 -.00 ,13 ,12
POLCUL ,17 -.06 -.06 — , 12 —, 13
MEDEDUC -.12 ,10 .12 .04 .07

*Statistically significant at .05.
**Statistically significant at ,01.



coefficients uphold the general hypothesis that pollution 
policies can be considered a segment of a state's total 
policy profile and are therefore responsive to many factors 
commonly used to explain funding variations across a 
spectrum of different policies. This assertion is not as 
strong with per capita relationships, however, since 
coefficients are generally lower and few are statistically 
significant at ,05. Consequently, per capita relationships 
both within and among years, are less explained than total 
funding levels. Internal patterns do not exist to the same 
extent, or, per capita variations are responsive to differ
ent independent variables.

Chapters 1 and 2 argued that the primary causes of 
air pollution are industrialization and urbanization, and 
that pollution policies are responses to these conditions. 
It is evident from the tables in both years that this 
assertion is upheld in most instances, particularly in 1970 
States with specialized air polluting industries clearly 
have higher funding levels, although less direct indices 
like PCTMAN and PCTNAG also have positive correlations.
Only PCTMINE shows_an exception to this condition and 
suggests that the influence of mining interests may act as 
a constraint on the state level. The negative coefficients 
between PCTMINE and the independent variables are not 
statistically significant, however, nor does a clear
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inverse relationship emerge between PCTMINE and other 
components of the policy process.

Similar conclusions can be made for urbanization 
criteria. The static factors: total population, population

' - V  .

density, and per cent urban, clearly relate to total fund
ing levels. Rates of change are not as salient; total 
population change on the state level has some relationship 
with total and per capita funds, although urban change 
assumes no statistical significance. Growth factors, then, 
are not as important as existing, static democraphic 
variables.̂

Per capita funding is less responsive to indus
trialization and urbanization criteria than total funding 
levels and presents a mixed pattern. Only in 197,0 are 
coefficients statistically significant and in relation to 
few variables: PCTSPECIAL, PCTNAG, POPCHANGE, DENSITY, and 
PCTURBAN. Most important, however, is that these correla
tions' are all positive and uphold the original hypothesis.

66. Local total and per capita funds do correlate 
better with urban change variables, however, as the follow
ing matrix shows:

1967 1970
TOTAL/URBCHANGE .14 .27*

PCTOTAL/URBCHANGE .14 .3 5**
These data, suggest that change rates in urban areas are 
salient for urban programs, although not on the state 
level, where the total state variable, POPCHANGE, is more 
explanatory in both years„
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These data suggest that per capita scale economies do not 
exist with the funding of pollution programs; rather, the , 
greater the problem the greater the monetary response.

The roles of sociopolitical factors are also mixed 
but the correlation coefficients suggest that these inde
pendent variables are less explanatory for total funding 
variations than system resources, as initially hypothesized. 
Innovation and legislative professionalism are most salient, 
followed by decision-making centralization and the governor's 
powers. Inter-party competition and political culture are 
weakly related to total funding levels but their lower 
correlations are not statistically significant and explain 
little dependent variable variation. Median education has 
no importance either for explanation purposes.

Per capita.funding levels are not highly responsive 
to sociopolitical factors. Only the correlation between 
PCFUNDS and INNOVATION in 1967 is statistically significant, 
although higher per capita expenditures are associated with 
increased legislative professionalism, decision-making 
centralization, gubernatorial power, and a Moralist political 
culture. Although the directions of all political relation
ships are as hypothesized, the coefficient magnitudes are 
not as high as with system resources.

67, The highest correlation is ,21 between IPG and 
FUNDS in 1970, which accounts for only ,04 of the variation 
in FUNDS,
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Qualitative Relationships

A comparison of system resources with the former 
qualitative dependent variables: ACTS, REGULATIONS, and 
ACT/REG, also provides definite observations, especially 
between the years. In 1967 many independent variables which 
are salient to funding criteria are also explanatory for the 
non-spending policy components. Thus NOSPECIAL, NOMINE, 
POPULATION, DENSITY, and PCTURBAN assume positive and 
significant correlations with some or all of the qualitative 
variables, as initially hypothesized. Additionally, 
URBCHANGE, not explanatory for funding levels and per capita 
funds, is significantly correlated with ACTS, suggesting 
that states with rapidly expanding urban areas have, at 
minimum, enacted or upgraded air acts and statutes.

It is also apparent that REGULATIONS have generally 
lower coefficients with system resources than do ACTS or the 
summary statistic, ACT/REG. These data suggest that urban 
and industrial conditions, which give rise to pollution 
problems and resultant legislation, are more salient to the 
comprehensiveness of legislative statutes which create 
pollution control agencies than they are to the regulations 
written by those agencies. This observation is also evident 
by viewing the three highest 1967 coefficients between 
REGULATIONS and independent variables: PCTNAG, DENSITY, and 
PCTURBAN, All reflect indirect measures of system resources 
rather than the specialized industries per se, which have
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high positive correlations with funding levels, Greater 
urban and industrial problems therefore generate increased 
spending, although there is less certainty that agency 
regulations are responsive to specialized problems within a 
state.^

Finally, it is important to note that all but two 
correlations drop in magnitude by 1970, and none retain 
statistical significance. Thus what relationships existed 
between system resources and the qualitative variables in 
19 67 are eliminated three years later. This drop has been 
observed in other 1970 tables and is discussed in a later 
section.

• The salience of sociopolitical variables is less 
than hypothesized. Only legislative professionalism and 
innovation are statistically significant at .05 in 1967, and 
these drop to insignificance by 197 0. In contrast to funding 
criteria, decision-making centralization and the governor's 
powers are not significant although both retain positive 
correlations. Inter-party competition and political 
culture produce mixed results but do not appear highly 
explanatory as independent variables,

68, This statement is also backed by the author '‘s 
examination of state regulations in 1967 and 197 0, Most 
states did not regulate specific industries but developed 
standards and requirements for polluters in general.
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These low coefficients in both years indicate that 

one hypothesis— sociopolitical factors are more explanatory 
than system resources for the non-funding independent 
variables-— is incorrect. It is apparent that sociopolitical 
factors generally correlate higher with funding levels than 
with air acts and agency regulations in both 1967 and 197 0. 
Additionally, in 1967, system resources also generally 
correlate higher with acts and regulations than do socio
political factors— again in contrast to the hypothesis.
These data suggest that the qualitative policy components 
have less total explanation than funding levels, and that 
the most salient independent variables overall are derived 
from system resources and not social and political conditions 
within states. An explanation for these changes within and 
among the years is provided in the following section.

An Explanation 
. By reviewing the different tables both within and 

among years it is possible to detect a pattern among index
pend ent and dependent variables and to offer an explanation 
in relation to the five hypotheses„ One point is that most X 
of the hypotheses are not uniformly substantiated within 
each year, In general, total funding levels have the 
highest, hypothesized correlations with the different inde-r 
pendent variables. Conversely, PCFUNDS, ACTS, REGULATIONS, 
and ACT/REG all have mixed correlations which make
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interpretation more difficult. Although only one hypoth
esis is refuted--that sociopolitical factors will correlate 
higher than system resources with the qualitative policy 
components— it is equally clear that no hypothesis is 
overwhelmingly substantiated by any univariate relation
ships.

A second point concerns the directions of the rela- . 
tionships. With few exceptions most of the total funding 
level coefficients, and many of the per capita expenditure 
coefficients, tend to rise in absolute value from 1967 to 
197 0. Conversely, most of the qualitative variable coeffi- . 
cients drop in magnitudes during this same period. This 
divergence is noted among dependent variable intercorrela
tions and for all hypotheses regarding independent and 
dependent variables. , Additionally, within the hypotheses 
themselves it is more apparent for the system resource 
factors than for awareness, constraint, regional, or socio- 
political criteria.

Third, the high intercorrelations among dependent 
variables in 1967, as well as the many statistically 
significant correlations between the qualitative policy 
components and independent variables in the same year, 
indicate that the coding system used to obtain ACTS, 
REGULATIONS, and ACT/REG is both valid and operative, , 
Although the qualitative indicators are highly aggregative 
and artificially weighted to develop intervale-level scales.
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it is clear that they do distinguish among states in both 
years. In effect the research contends that differences in 
correlation coefficients involving the qualitative scales 
involve changes in actual phenomena between the dependent 
variables and the assumed explanatory criteria. Since most 
of the independent variables have remained constant or are 
approximately constant during the three-year period,^  
changes in correlation coefficients between years must be 
accounted for by examining changes in the dependent 
variables.

It is now argued that definite changes within the 
dependent variables have taken place from 1967 to 1970, 
although the directions of change regarding the qualitative 
variables have not been anticipated. Chapter 2 suggested 
that the greatest differences among states would be evident 
in 1970, since the federal government had spurred legis
latures to enact control programs in 1967 but had not yet 
imposed national air quality standards. This three^year 
period was one of rapid change in air pollution legislation. 
It was hypothesized, firstly, that the separate components 
of the policy process would interrelate more in 1970, since 

/states had three years to coordinate their programs and to 
enact legislation. Secondly, it was hypothesized that

69, Most of the 1967 independent variables 
correlated against their 197 0 values have coefficients 
higher than 0,9, suggesting they are nearly identical, or 
constant, in both years. -
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different internal conditions separating states--the 
independent variables--would become more salient to the 
policy process by 197 0, since the states had the time to 
design programs which reflected their individual differ
ences. Hence increased correlation coefficient magnitudes 
were expected in 197 0 among dependent variables and for all 
independent/dependent variable relationships. Instead, a 
divergent pattern is observed„

An explanation for this pattern is as follows. It 
is known that the states which had air pollution programs 
in operation before and during 1967 did so voluntarily and 
without federal pressures to enact additional legislation. 
These states were more industrial and urbanized and clearly 
had a need and opportunity to write legislation which 
reflected their internal conditions and problems. Addi
tionally, because they were generally wealthier they could
afford higher funding levels and per capita expenditures to

70support their pollution control agencies. In effect 
their pollution control programs were both coordinated and 
integrated. Consequently, in 1967 high positive correla
tions exist among the separate components of the policy 
process and between independent and dependent variables„

70, These assertions are also substantiated by 
Sacco and Deduces findings in both 1963 and 1967, "An 
Analysis of State Air Pollution Control Expenditures," 
pp, 418r*419»
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Sociopolitical factors, however, are not as salient to acts 
and regulations as anticipated.

By 197 0 the states had been instructed to enact 
comprehensive air pollution legislation and to back their 
control programs with sufficient funding., both internally 
generated and with federal matching grants. In an effort 
to respond to community demands arising from the increased 
popularity of the environment as a political issue, and to 
avoid federal intervention in their environmental programs, 
states rapidly and massively overhauled or enacted new 
pollution legislation. The acts and regulations, though, 
were largely symbolic in scope and at minimum did not reflect 
the differences in industrial and urban conditions separating 
the states. In this latter case the separate qualitative 
components were no longer coordinated, nor did they 
coordinate with program funding variations, i.e., more 
comprehensive acts and regulations requiring greater total 
and per capita expenditures for enforcement. In effect, 
dependent variable interrelationships which had existed in

7 11967 were reduced in 1970.

71, One potential explanation is that qualitative 
variations were reduced as states increasingly adopted 
"model laws" suggested by the federal government. In 1970, 
however, greater variations exist among the states in terms 
of total provisions than in 1967. It is argued, therefore, 
that the drop in correlation coefficients among dependent 
variables reflects a lowering of policy coordination rather 
than a uniformity of laws.
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The. ability to pay for new or established programs, 

however, developed along traditional lines and did reflect 
true differences among the states. Industrialization and
urbanization--initially identified as the major conditions

. . \ giving rise to pollution— increasingly determined how much
states could and would spend for control. Consequently,
correlations between funding criteria and independent
variables rose in 1970, even though within the dependent
variables themselves, funding and qualitative relationships
dropped during the same period. The final picture is
therefore one of divergence: increased coordination,
responsiveness and explanatory power of funding criteria
but decreased coordination and relationships among acts and
regulations.

This divergence and explanation also can be shown by 
using multivariate analysis. An additional technique, 
multiple regression, is included to show the additive 
effects of the different independent variables upon each 
dependent variable in both years, Multiple regression 
extends the use of the bivariate correlation coefficient by 
measuring the linear relationship between a set of inde^ 
pendent variables and any number of dependent variables, 
while simultaneously taking into account the interrelations 
ships among the independent variables* This extension 
technique consequently produces a linear combination of
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independent variables which will correlate as highly as

7  opossible with each dependent variable.
Although multiple regression can be used to "predict"

values of the dependent variable, it is limited to an
73explanatory function in this study. The research argues 

that the generally low bivariate correlation coefficients 
reflect more than essentially random relationships among 
independent and dependent variables. It contends that 
pollution control programs are responsive to many factors 
operating in conjunction, rather than to univariate causes.
It also notes that many independent variables used for 
analysis exhibit varying degrees of multicollinearity, 
inasmuch as they are linked and grouped by similar hypo
thetical concepts. It is important, then, to determine 
whether combinations of independent variables are more

72, Blalock, Social Statistics, pp. 429-433 and pp. 
454-458, The regression equation is usually written as

D'= b,I, + b„T0 + + b l  + c + r,1 1  z z n n
where D is the dependent variable, 11s are the independent 
variables, b rs are the unnormalized coefficients, c is a 
constant, and r is the residual.

73. In most social research multiple regression 
techniques are used to account for the highest combination 
of variables explaining the dependent variables, rather than 
for prediction purposes, Social data generally are of 
poorer quality, require many independent variables to make 
"accurate" predictions, and often reflect static phenomena, 
Additionally, in this research the values among all dependent 
variables are changing so rapidly that no attempt.is made to 
project future dependent variable values based on present 
information.
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explanatory and, whether the bivariate patterns noted and
explained within and among years are confirmed and.
strengthened when using multivariate techniques„ These two
objectives therefore restrict the analysis to explanation

74rather than to prediction.
Secondly, as the research is directed to obtaining

maximum explanation for the dependent variables, a stepwise
regression program is used rather than a multiple mode
procedure. This technique permits the selection of the
fewest number of independent variables which explain
maximum variation, rather than specifying beforehand which

7 5independent variables will be used and in what order.
Since it is the total effect of the independent factors 
rather than their sequence which is of importance, only 
summary tables are given for each dependent variable,

74. Hubert M. Blalock lucidly describes the use of 
the multiple regression model to explain social phenomena.
See Causal Inferences in Non-Experimental Research (Chapel 
Hill: University of North Carolina Press, 1964), pp. 43-52,

75. Norman H. Nie, Dale H. Bent, and C, Hadlai 
Hull, Statistical Package for the Social Sciences (New York: 
McGraw-Hill, 1970), p. 180. The authors describe the dif
ferences between stepwise and multiple-mode regression pro
cedures. This study has no preconceptions regarding which 
variables, in combination or in sequence, are most explana
tory; it solely asserts that pollution control programs are 
responses to multivariate phenomena. Stepwise regression, 
therefore, is a more powerful tool in accounting for maximum 
dependent variable explanation.

76. The use of summary tables facilitates comparison 
among multiple regression coefficients. Additionally, since 
maximum explanation is the objective, the importance of
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For each regression table, 1967 data are contrasted to 1970 
data to show both absolute magnitudes for multiple regres
sion coefficients and relative shifts among them.

The first two tables show the additive effects of 
independent variables for each hypothesis. Bivariate 
correlations suggest that the three specialized hypotheses 
are less explanatory for dependent variables than the 
generalized hypotheses. That is, urbanization and 
industrialization criteria are more salient to the dependent 
variable per se than are awareness, constraint, and regional 
factors« Additionally, bivariate correlations involving 
funding relationships generally rise in magnitude by 1970, 
while correlations involving air acts and regulations tend 
to fall« Tables 11 and 12 show the cumulative effects of 
the independent variables as used in each, separate hypoth
esis.

These tables show that the earlier patterns observed 
with bivariate correlations are reinforced using stepwise 
regression procedures. In most equations the multiple 
regression coefficient is considerably higher in value than 
the highest single correlation, thereby suggesting that 
combinations of variables rather than univariate factors are

step-by-step information regarding each independent variable 
in the regression equation is minimal,
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Table 11. Multiple Regressions Between Awareness,

Constraint, and Regional Hypotheses and the 
Dependent Variables: 1967, 1970, and 1967-1970

1967 1970 1967-1970
1st o 1st „ oR ZR ZR R ZR ZR Shift AR AR

Group A: Awareness Criteria
FUNDS .29 .38 .15 .47 . 62 .38 + .24 . 23
PCFUNDS .22 .40 . 16 .30 . 55 .30 1 .15 .14
ACTS .17 .30 .09 .16 .20 . 04 i .10 .05
REGULATIONS .26 .33 .11 .17 .19 .04 1 . .14 .07
ACT/REG .29 .3 6 .13 .17 .18 . 03 1: .18 ,10

Group B: Constraints
FUNDS ,33 .39 .16 .49 .55 .30 t .16 .14
PCFUNDS .24 .36 .13 .54 .62 .38 t .26 .25
ACTS .32 ,33 ,.11 .21 .35 .12 t .02 . 01
REGULATIONS . 23 .34 .12 . 23 . 42 .18 f . 08 .06
ACT/REG ,24 ,30 .09 .25 .46 .21 t .16 .12

Group C: Regional Criter ia
FUNDS • .42 .44 .20 . 51 .26 + . 07 .06
PCFUNDS .10 .11 .01 .29 . 08 + .18 .07
ACTS .34 .36 .13 .27 . 07 4- .09 . 06
REGULATIONS .25 . 26 .07 .09 ,01 .17 .06
ACT/REG .40 .41 .17 .15 . 02 1 .26 .15

Key: 1st R: the highest bivariate correlation 
coefficient from each hypothesis; ZR: the multiple correla
tion coefficient between each dependent variable and the 
combined effects of independent variables, in each hypoth
esis; ZR : the square of the multiple correlation coeffi
cient*— the total percentage of dependent variable variation 
accounted for by the combined effects of independent vari
ables, in each hypothesis; AR: the shift in ZR between 1967 
and 197 0; AR^: the shift in ZR^ between 1967 and 1970,
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Table 12. Multiple Regressions Between Industrialization, 

Urbanization, and Sociopolitical Hypotheses and 
the Dependent Variables1967, 1970, and 1967- 
1970

1967 1970 1967-1970
1st o 1st „ OR ER ER R ER ER Shift AR AR

- Group A: Industrialization Criteria
FUNDS .,59 » 65 .42 .72 .51 1 . 07 .09
PCFUNDS .15 .38 .14 .54 .29 1 .16 .15
ACTS .35 .44 .19 .31 .10 .13 .09
REGULATIONS . 25 ' .38 .14 .23 . 05 1: .15 .09
ACT/REG .38 , 50 .25 .26 .07 . 24 .18

Group B: Urbanization Criteria
FUNDS .59 .63 .40 .73 .54 .10 .14
PCFUNDS .12 .21 .04 .59 .34 + .38 ,30
ACTS .38 .53 .28 .35 .12 + .18 .16
REGULATIONS . 23 ,37 .13 .32 . .10 4 . 05 .03
ACT/REG .39 ,48 .23 .36 .13 4 ,12 .10

Group C: Sociopolitical Criteria
FUNDS . 47 . 64 .41 .71 .51 4 .07 .10
PCFUNDS . 29 .33 .11 .34 .11 ' 4 ,01 . 00
ACTS .20 .33 .11 .32 .10 4 . 01 .01
REGULATIONS ■ . 40 .47 .22 .30 ,09 4 ,17 ,13
ACT/REG .31 .38 .14 .27 . 07 4 .11 ,07

Key: 1st R: the highest bivariate correlation 
coefficient from each hypothesis; ER: the multiple correla
tion coefficient between each dependent variable and the 
combined effects of independent variables, in each hypoth
esis; ER^: the square of the multiple correlation coeffi
cient— the total percentage of dependent variable variation 
accounted for by the combined effects of independent vari
ables, in each hypothesis; AR: the shift in ER between 1967 
and 1970; AR^: the shift in ER^ between 1967 and. 197 0,
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77more explanatory. Secondly, and most important, the 

divergence pattern noted earlier between the years is 
strengthened: 1970 funding relationships rise while 1970 
qualitative policy coefficients, compared to 1967 values, 
fall in magnitude. The only exception concerns the differ
ent constraints regressed against the acts and regulations. 
In this instance the previous explanation that some of the 
constraints are underlying features of urban and industrial 
society is retained, since these latter criteria are highly 
salient to the dependent variables in both years.

A second regression procedure to examine this 
divergence pattern is to combine the highest-correlating 
independent variables from each hypothesis into one set, 
then regressing them against each dependent variable. This 
procedure has several advantages. Firstly, because each 
independent variable has had the highest correlation for any 
given hypothesis, the likelihood of random association is 
reduced. Secondly, because the hypotheses themselves are 
not mutually exclusive, nor are the independent variables, 
the effects of multicollinearity can be statistically 
eliminated. Thirdly, comparisons regarding single and

77. This rise in the value of the multiple regres^ 
sion coefficient is expected since any two independent 
variables not perfectly correlated would raise the c o e f f i ^  
cient more than any one by itself, Blalock, Social 
Statistics, p. 456. What is important, however, is that the 
value of the multiple coefficient is, in some instances, 
almost double that of the highest bivariate correlation.
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multiple regression coefficients for each dependent variable 
within and among years can be made. This information is 
presented in Tables 13 and 14.

The divergent pattern noted earlier is still evident
using this different regression procedure. From 1967 to

2197 0 both £R and ER rise in magnitude for FUNDS and 
PCFUNDS, but fall for ACTS, REGULATIONS, and ACT/REG, 
Additionally, the highest bivariate correlation coefficient, 
1st R, also follows this pattern. These data suggest that 
funding relationships are better explained in 1970 than 
1967, while explanatory relationships for acts and regular 
tions tend to fall during this period.

Relative comparisons provide two additional observa^ 
tions. The first concerns the higher multiple correlation 
coefficients for funding relationships within each year than 
for acts and regulations, particularly in 1970. The second 
notes that a different independent variable has the highest 
bivariate correlation with each dependent variable in the 
different years. The first observation again suggests that 
pollution funding criteria and considerations can be con
sidered a segment of a state's total policy profile and are 
responsive to many factors explanatory for generalized 
policy funding levels. The second observation reinforces 
the argument that considerable, rapid changes have occurred 
between the years; that different factors are salient to 
both funding criteria and qualitative criteria. In effect
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Table 13. Multiple Regressions Between the Dependent

Variables and the Highest Bivariate Correlation
Coefficient from Each Hypothesis, 1967

1st R ER

CM&W 1st Name Total/6
FUNDS .59 . 68 .47 POPULATION 6
PCFUNDS .29 .47 .22 INNOVATION 5
ACTS .38 , 61 .37 URBANCHG 5
REGULATIONS .40 .41 ,17 INNOVATION 5
ACT/REG .40 .51 .26 TOTAL 5

Key: 1st R: the highest bivariate correlation 
coefficient from each hypothesis; ER: the multiple correla
tion coefficient between each dependent variable and the 
highest bivariate correlation coefficient, from each 
hypothesis; ER^s the square of ER--the total percentage 
of dependent variable variation accounted for by the joint 
effect of the independent variables, from each hypothesis; 
Total/6: number of independent variables, out of six 
possible, to enter regression equation.
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Table 14. Multiple Regressions Between the Dependent

Variables and the Highest Bivariate Correlation
Coefficient from Each Hypothesis, 1970

1st R ZR ZR2 1st Name Total/6
FUNDS
PCFUNDS

cn 00 ,71 .50 NOSPECIAL 6
.54 . 61 .36 PCDBT 6

ACTS .26 .41 .17 TOTAL 6
REGULATIONS .23 .35 .12 CORPTAX 3
ACT/REG n 25 .41 .17 CORPTAX 6

Key: 1st R: the highest bivariate correlation ■ 
coefficient from each hypothesis; ZR: the multiple correla
tion coefficient between each dependent variable and the 
highest bivariate correlation coefficient, from each 
hypothesis; ER^; the square of ZR— the total percentage 
of dependent variable variation accounted for by the joint 
effect of the independent variables, from each hypothesis; 
Total/6: number of independent variables, out of six 
possible, to enter regression equation.



16.4
different explanatory variables are important because the 
dependent variables have changed so dramatically, more so 
for acts and regulations than for agency funding.

A third examination of the divergence pattern is 
possible by regressing all the independent variables (30) 
from the different hypotheses against each dependent 
variable in 1967 and 197 0. This procedure allows the 
maximum possible explanation and provides a series of 
comparisons among hypotheses, other regressions, other 
dependent variables, and in both years. As in previous 
regression runs a stepwise program is used with no attempt 
at prediction but solely at policy explanation,. The 
results are shown in Tables 15 and 16,

These tables provide several observations, particu-r 
larly with reference to other multiple regressions and in 
comparison to bivariate correlation matrices. Firstly, the 
high multiple regression coefficients for all dependent 
variables in both years reinforce the contention that 
pollution policies definitely have discernible patterns 
which are responsive to explanatory criteria. Additionally, 
the total range of independent variables used as explanatory 
factors (between 27 and 29) also support the argument that 
univariate causes or explanations are wholly insufficient 
to account for the policy variations. A researcher must
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Table 15. Multiple Regressions Between the Dependent

Variables and All Independent Variables in All
Hypotheses, 1967

i 1st R ER ER2 1st Name Total/3 0
FUNDS .59 00 .76 POPULATION 28
PCFUNDS .29 00 H .66 INNOVATION 27
ACTS .38 CO H .67 URBANCHG 28
REGULATIONS .40 O00 . 63 INNOVATION 28
ACT/REG .40 o00 . 64 TOTAL 28

Key: 1st R: the highest bivariate correlation 
coefficient from each hypothesis; ER: the multiple correla
tion coefficient between each dependent variable and the 
combined effects of all independent variables; ER^: the 
square of the multiple correlation coefficient— the total 
percentage of dependent variable variations accounted for 
by the combined effects of all independent variables; 
Total/3 0: number of independent variables, out of 3 0 
possible, to enter regression equation.
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Table 16. Multiple Regressions Between the Dependent

Variables and All Independent Variables in All
Hypotheses, 197 0

1st R ER ER2 1st Name Total/3 0
FUNDS .68 .92 .85 NOSPECIAL 28
PCFUNDS ,54 . .90 .81 PCDBT 28
ACTS .26 .81 . 66 TOTAL 29.
REGULATIONS . 23 00 H . 66 CORPTAX 28
ACT/REG .25 .79 .63 CORPTAX . 27

Key: 1st R: the highest bivariate correlation 
coefficient from each hypothesis; ER: the multiple correla
tion coefficient between each dependent variable and the 
combined effects of all independent variables; ER : the 
square of the multiple correlation coefficient— the total 
percentage of dependent variable variations accounted for 
by the combined effects of all independent variables; 
Total/3 0: number of independent variables, out of 3 0 
possible, to enter regression equation.

)
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consider combinations of independent variables when review-

7 8ing pollution control programs.
Secondly, the divergent pattern noted in past 

multiple regression tables is only partially substantiated 
using all independent variables together, Funding relation
ships definitely rise in 1970 and show higher multiple 
regression coefficients than in 1967, as hypothesized. 
Multiple regression coefficients for acts and regulations, 
though, do not drop but remain substantially the:same in 
both years. These similar values indicate that a researcher
can potentially account for the same percentage of policy

79explanation in either year by using the same variables.
These similar percentages are in contrast to previous equa^ 
tions where 197 0 multiple regression coefficients drop 
considerably for acts and regulations,

78, This argument is also substantiated using 
partial correlation analysis. With few exceptions no 
statistically significant partials remain between inde^ 
pendent and dependent variables after the first (and highest 
correlating) independent variable has been controlled for in 
the regression equation. In no case do significant partials 
remain after three independent variables have entered the 
regression equation. These data indicate that no single 
independent factor can be considered a univariate explana
tion or cause of pollution control programs. For an inter
pretation of the partial correlation coefficient and its 
relationship to elements in the regression equation, see 
Blalock, Social Statistics, pp. 433-437.

79. The word "potentially" is used inasmuch as 
error factors rise when so many independent variables are 
used, and because many variables add only a small increase 
in total explanatory power, often less than one per cent. 
These problems therefore hinder any realistic explanation of 
policy variations among the years.
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Thirdly, the relative importance of regression 

coefficients follows a pattern noted previously„ FUNDS and 
PCFUNDS, especially in 1970, have higher explanatory poten
tial than do the three qualitative factors, ACTS, 
REGULATIONS, and ACT/REG. Although multiple regression 
coefficients using all independent variables together are 
higher than for any single hypothesis or subset of inde
pendent variables, futiding patterns are still more dis
cernible than those of acts and regulations, This 
observation again supports the contention that funding 
considerations for pollution control are similar to those 
for many other programs and can be considered responsive 
to many similar conditions».

Summary ■
In summary both the bivariate and multivariate - 

statistical procedures conducted permit the following con
clusions:

1. All dependent variables constructed and used do 
represent identifiable components of the air 
pollution control policy process.

2. Discernible patterns among dependent.variables do 
exist and„can be explained by interrelationships 
within the policy process.•

3. Discernible patterns among dependent and inde^ 
pendent variables do exist; variations within
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dependent variables can be accounted for by varia
tions within independent variables.

4. Pollution policies are considerably more responsive 
- to combinations of variables than to univariate

criteria, explanations, or causes.
5. Independent variables, considered individually or 

jointly, are more salient to pollution funding 
criteria than to air acts or agency regulations.

6. System resource hypotheses, which stress urbaniza
tion and industrialization criteria as independent 
variables, are generally more explanatory for the 
dependent variables than specific hypotheses 
stressing awareness, constraint, regional, or 
sociopolitical explanations,

7. A divergent pattern is evident between 1967 and 
197 0. Relationships between independent variables 
and funding criteria tend to rise in 197 0, while 
those between independent variables and qualitative 
policy components tend to fall.

An argument, rationale, and explanation for these 
conclusions, then, is the following. Funding criteria, 
acts, and regulations are independent, separate components 
of the pollution control policy-making process and show 
different responses and relationships due to changes within 
the process itself. Funding levels and per capita

(
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expenditures primarily reflect a state's ability to afford 
comprehensive pollution control programs. Urbanization and 
industrialization-'-which give rise to air pollution and are 
most important in determining the magnitude of the problem 
in each state— also set limits on the monies spent by 
legislatures. Consequently, monetary relationships evident 
in 1967 become more pronounced in 1970, and suggest that 
pollution funding considerations are also those which are 
salient for other policy areas. As states upgrade or 
develop their pollution control programs, then, the 
economic and demographic differences separating them become 
more important and increasingly develop an explanatory 
pattern of independent and dependent variable relationships, 

Conversely, the drop in relationships between 
qualitative and independent variables is related to the 
changes imposed on the states by the federal government, and 
by the rapid changes induced by the public's awareness of 
environmental problems, In an effort to avoid federal 
regulations, and to respond to increased demands for 
environmental responsibility from the media and organized 
interest groups, states wrote and revised statutes which 
created air pollution control agencies, while the agencies 
themselves rapidly increased their pollution regulations.
As a result, coordinated policy relationships which existed 
in 1967 no longer remained or were greatly reduced by 1970, 
while similar breakdowns occurred between external factors
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and the qualitative dependent variables. These 1970 
correlations indicate, therefore, there is less integration 
and coordination within the policy process and less 
responsiveness of air acts and regulations to urbanization 
and industrialization factors. In effect the 1970 acts and 
regulations are either largely symbolic in scope, or at 
minimum do not reflect the economic and demographic varia^ 
tions which separate the states.

Chapter 5 analyzes these conclusions in a policy
context.



CHAPTER 5

CONCLUSIONS

Chapter 4 stressed the statistical relationships 
involved in testing the hypotheses which guided this study. 
Using bivariate correlation techniques, multiple regression 
procedures, and partial correlation tests, the research 
examined each hypothesis for its accuracy and degree of 
confirmation, Although independent and dependent variable 
associations have been presented and interpreted mathe
matically, they have not been analyzed by policy concepts 
and in relation to a policy process. The objective of this 
final chapter, then, is to consider the results of the study 
within an analytical framework.

Analysis
Two results are evident from the different tables 

presented in the last chapter.. The first is that four of 
the six hypotheses have been verified in varying degrees, 
particularly by multivariate analysis,"*" The sixthr'-rinvolving 
relative comparisons— is verified in terms of directions of

1. One hypothesis— that pollution policy is a 
threshold phenomenon--is assumed but not tested for validity. 
The hypothesis not verified statistically is that socio
political variables would be more explanatory than system 
resources for the qualitative dependent variables,

172



173
bivariate correlations but not in terms of magnitudes. 
Additionally, although independent variables cannot indi
vidually account for more than half of the variation in the

2dependent variables', few correlations have statistically 
significant coefficients opposite in sign to those hypoth
esized. In most instances, then, relationships are lower in 
magnitude than anticipated, thereby suggesting multivariate 
explanations.

, The second result, and equally important, concerns 
the divergence of variable relationships between 1967 and 
197 0. It is observed that dependent variable interrelation
ships, as well as independent/dependent variable relation
ships, present a mixed pattern between the years. In 
general the correlations among dependent variables drop in 
magnitude by 197 0, particularly between the two funding 
criteria and the qualitative components. Correlations 
between independent variables and funding criteria generally 
rise in 1970, while those between these same independent 
variables and qualitative components generally fall. This 
patternr--evident with bivariate correlations-^is reinforced 
and substantiated using several independent variables in 
multiple regression tests. A policy explanation for this 
divergent pattern is possible by reviewing two concepts s

2. There is one exception, a ,72 correlation 
between FUNDS and NOSPECIAL in 1970 (Table 10)„
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."incrementalism" and "policy beyond capability," which are

presented below.

Incrementalism
In A Strategy of Decision, Braybrooke and Lindblom 

argue that political decision-making can be analyzed along 
two dimensions: the amount of change effected by the policy, 
and the degree to which decision-makers can be supposed to 
understand the features of the problem they face. Although 
one's definition of change and understanding are subjective 
for any situation, the two continue can. be considered to 
interact and form four recognizable types of decisions: (1)
those effecting large change and which are guided by ade
quate information and understanding; (2) those effecting 
large change which are not similarly guided by adequate 
information; (3) those effecting small change and guided by 
sufficient information; and (4) those effecting small change,

4but not guided by sufficient information. These four 
possibilities are shown in quadrant form in Figure 12,

Braybrooke and Lindblom argue that decisions effect?- 
ing large changes definitely occur less than those effecting 
incremental changes. Additionally, most governmental 
decisions are made with low understanding, thereby placing

3, David Braybrooke and Charles E. Lindblom, A 
Strategy of Decision (New York: Free Press, 1963), Chapters 
4 and 5.

4, Ibid., pp. 6 6-67. These four decision types and 
Figure 4 are borrowed directly from the authors,
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High Understanding

2 1

Incremental
Change Large Change

3 4

Low Understanding

Figure 12. A Typology of Political Decisions

the majority of them in the third quadrant. They describe 
the incremental process as taking the "form of an indefinite 
sequence of policy moves," and "explanatory in that the 
goals of policy-making continue to change as new experience 
with policy throws new light on what is possible and 
d e s i r a b l e , I n  essence the decisions typical of ordinary, 
political life are both disjointed and adaptive, progressive 
but at times regressive, and generally moving away from

6known social problems than toward known and stable goals„

process has been highly explanatory for many policy deci^ 
sionsparticularly for analyzing the differences in

This concept of incrementalism as a political

5. Ibid., p. 71
6. Ibid.
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expenditures of governments. In his examination of state
spending differences, for example, Sharkansky writes:

The most prominent finding about the total spending 
of state governments is. that high-and-low spending 
states retain their relative status over a period 
of many years, In a correlation analysis, it is 
apparent that no single characteristic relates to 
the current level of state spending as much as the 
level of spending in the recent past. When 
current and past years are only three years apart 
(representing in most cases the expenditures of two 
biennial budgets), the coefficient of simple 
correlation approaches 1.00 in magnitude. For the 
1962-1965 period, the coefficient is .94.?

Sharkansky notes that the relationships between past 
and present spending are not of equal strength in all fields 
of governmental activity, and that these differences reflect 
the nature of program changes occurring in the fields». He • 
also observes that the magnitude of relationship between
past and present spending levels drops as the span of time

8 - between them increases. Although these variations exist,
however, past spending levels remain highly correlated with
present levels and are therefore explanatory predictor
variables.

The concept of incrementalism also has been applied 
with specific reference to air pollution control. Jones has 
adopted Braybrooke and Lindblom1s typology to analyze 
federal air pollution policy from 1955 through 1970, and

7. Sharkansky, The Politics of Taxing and Spending,
p. 113,

8, Ibid,, p. 114,
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notes that the period 1955-1967 was characterized by

9classic incrementalism. He observes that "Legislation was
proceeding by predictable increments toward building a
federal-state-local control system through cooperation and
the sharing of authority. And policy interpretation was
typically cautious. " Jones also notes that the pluralist,
majority-building process of compromising among major
interests was characteristic of policy development before
1970 and could be illustrated by the bulk of legislation

11written during that period. Federal air pollution laws 
before 1970, then, fit within the incremental model and do 
not reveal quantum leaps in policy.

Changes during and after 197 0, however, are not 
incremental, Jones notes that the rapid growth of interest 
in the environment during the latter half of 196 9 and main^ 
tained through 197 0 affected federal policy development in 
several ways:

1. By expanding the number of participants in policy 
development, without a proportionate increase in 
aggregate knowledge._

9. Charles O. Jones, "Characteristics of Environ^ 
mental Politics: The Case of Air Pollution," Paper presented 
for the 1972 Annual Meeting of the American Political 
Science Association, Washington, D. C., September 5-9, 1972, 
p. 8.

10. Ibid., p. 9.
11. Ibid., p. 6.
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2. By increasing competition among elected officials to 

produce and be credited with strong legislation,
3. By having the media constantly monitoring policy

12development.

These changes created a situation in which the usual
checks on escalating policy— the filtration of demands
through affected interests— did not operate sufficiently to
moderate federal laws. In effect, Jones states, "in 1970
a congressional majority preceded policy development," and
"Rather than having to find a coalition for policy, it was

13necessary to find a policy for a coalition." Pressures
and changes therefore produced a proliferation of escalating
proposals to satisfy the public, without the policy access
and expertise from regulated industries, and accompanied by
an air pollution agency too weak- to advise caution and

14checks on 197 0 policy development,
Jones refers to the Braybrooke and Lindblom frame*->

work again by considering the 1970 federal air pollution 
laws within their fourth quadrant: large change with low 
understanding. He suggests an analytical method, speculative 
augmentation, to interpret the nature of the policy process 
and its location within the quadrant. In this instance,

12, Ibid., pp. 6-7.
13, Ibid., pp. 7-8.
14, Ibid., p. 8.
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Jones considers speculative as referring to a "style of 
knowledge use in which policy developers gamble that know
how will catch step with policy," and augmentation as 
referring to "output that is something more than an incre
ment, something less, perhaps, than the large change at the

■ 15extreme right on Lindblom's. continuum of change." Using
his refined concept, he suggests that 1970 federal air 
pollution policy might be roughly considered within the . 
fourth quadrant as shown in Figure 13.

High Understanding

Incremental
Change T Large Change

A  197 0 Federal Air 
---------(J) Pollution Policy

Low Understanding

Figure 13, 197 0 Federal Air Pollution Policy and the
Political Decision-Making Process

15, Ibid,r p, 9,
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Policy Beyond Capability

A major contribution of Jones's research to this
study concerns his comparisons and conclusions regarding the
two styles of policy-making:

If the result of disjointed incrementalism is 
policy supercognizant of or adaptive to knowledge, 
technological, and administrative limitations; 
then we may logically characterize the result of 
speculative augmentation as policy beyond capa
bility. Study of the 197 0 law itself, and its 
justification, provides ample evidence for thischaracterization.

What is important, then, is that the 197 0 federal 
law represented more than a quantum change in air pollution 
control; it also was a policy which could not be imple
mented, Jones cites incomplete technology, insufficient 
funds,'understaffing, complicated implementation procedures,
an inadequate data base necessary for decisions, and agency

17instability among the inhibiting factors, In effect the 
liabilities of the law reduced its impact and rendered it 
ineffective.

It is the concept of "policy beyond capability" that 
is important when analyzing state pollution control laws 
during 1967-1970, The research argues that state programs 
underwent periods of rapid change after the enactment of the 
Air Quality Act of 1967, and subsequently experienced all 
the problems of staffing, adequate budgets, sufficient

16, Ibid., p. 10 (italics mine),
17, Ibid., pp. 11-12.
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resources, etc. which were to hinder federal pollution law 

18after 1970. In their efforts to minimize federal control,
and to respond to political pressures from the rapidly-
growing environmental movement, states created air acts,
funded pollution agencies, and approved agency regulations
without sufficient regard to problems within their borders
or to their own capabilities in developing and maintaining
such programs. The net effect, by. 1970, was a lack of
coordination among components of the policy process and laws
and regulations which were not responsive to internal
economic and demographic variations. Capabilities could not
and did not meet the policy objectives written by legisla

tetures and control agencies. By 1970, therefore, most air 
pollution acts and regulations became more symbolic than 
viable, ■

18. State problems in adjusting to federal direc
tives during 1967-1970 have been noted in Chapter 1.

19, According to James A. Robinson, "policy" has 
three components: goals or objectives; means for imple
menting or obtaining the goals; and consequences of the 
means--whether the goals are realized. Using his trichotomy, 
then, the lack of Coordination among policy-process compo
nents in 197 0 suggests that the outcomes did not meet the 
initial goals of legislatures because the capabilities 
(means) of the pollution control agencies were insufficient 
to do so. James A, Robinson, "The Major Problems in 
Political Science," cited by Dean Schooler, Jr., Science, 
Scientists, and Public Policy (New York: Free Press, 19711, 
p. 30.
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Incrementalism and Pollution Policies

A test of the above explanation is possible by 
examining whether an incremental model can be used to show 
policy changes. By correlating the 1967 dependent variables 
against the 197 0 dependent variables, one can identify 
whether relative differences among the states in 1967 are 
retained in 197 0. That is, if the concept of incrementalism 
is valid for state pollution policies, then funding 
criteria, acts, and regulations enacted in 1970 should be 
variations of those enacted in 1967. If not, then the 
possibility that major changes have occurred within and 
among the policy components, has increased.. Using bivariate 
correlations, then, the different possibilities include:

1. High positive correlations (. 71+) *-^these would
suggest that 197 0 criteria are essentially variants 
of those enacted in 1967, and would substantiate 
the incremental hypothesis.

2; Medium positive correlations (.33 to .701^vwould
suggest an incremental relationship is possible, but 
the magnitudes of the coefficients are too low to 
have 1967 variables be highly accurate predictors 
of 1970 data.

3. Low positive correlations (.00 to ,321^^guggest that 
an increase in one variable is associated with an 
increase in another, but the relationship is too 
weak to uphold an incremental hypothesis.
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4. Low negative correlations (.00 to -.32)--suggest 
that an increase in one variable is associated with 
a decrease in another, but.the relationship is too 
weak to uphold an inverse incremental hypothesis.

5. Medium negative correlations (-.33 to -.70)— suggest 
an incremental hypothesis is possible although 
opposite in sign to the anticipated relationships 
among policy components.

6. High negative correlations (-.71-)— these would
uphold an incremental hypothesis although opposite

20in sign to the anticipated relationships.

Table 17 presents the matrix of coefficients in
groups.

There are several observations from this matrix. 
First, the signs of the coefficients are all positive with 
one (statistically insignificant) exception. These signs 
uphold anticipated relationships between the years and 
indicate that an increase in one variable is associated

20, The delineations between high, medium, and low 
are arbitrary but represent major differences among variable 
relationships, A correlation coefficient greater than .71 
(high) indicates that at least half of the variation in one 
variable is accounted for by variation in the other, and is 
used as a substantiation that an incremental relationship is 
present; 0,33 approaches the lower limit for a statistically 
significant correlation at the .01 level (N = 50), although, 
the amount of variation explained (.105 indicates that an 
incremental hypothesis, even if valid, is not highly 
explanatory. Finally, -,33 to 0,33 indicates mixed results 
but essentially does not confirm an incremental hypothesis.



Table 17. Correlations Between 1967 Dependent Variables and 197 0 Dependent 
Variables, by Groups

1967
1970 FUNDS PCFUNDS ACTS REGULATIONS ACT/REG

FUNDS
PCFUNDS

, 69**
"A"

.44**
. 3 6* * 
.47**

.44** 
_ .31*

lip II

.32*

.31*
.47**
.36**

ACTS 1
1 

. o CO .11 '.41**
"D"
.14 .35**"

REGULATIONS ,20 "B" .27* .28* .32* .36**
ACT/REG , 18 .29* _ _. 37* .34* .42**

184
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with an increase in another. At minimum, then, no inverse 
relationships appear; states with high funding levels in 
1967, for example, did not suddenly cut their funds or did 
not disproportionately reduce them relative to other states 
in 197 0. The signs of the coefficients between the years 
thus parallel those found among dependent variables for each 
year considered separately (Tables 1 and 2).

Second, while most relationships are statistically
significant at ,05 or higher, none fall within the range of
"High" validity. No correlation is higher than ,71, indi-r
eating that at least half of the variation in any 197 0
variable -could be accounted for by variation in any 1967
variable. These coefficients, then, are in contrast to
previous incremental studies with higher correlation coeffi-

21cients between the years. Thirteen of the correlations 
in the table fall within the "Medium" range, indicating that 
possibilities of incrementalist policies are likely although 
the explanatory power between the years is low.

Third, correlations between a 1967 variable and its 
197 0 counterpart (underlined relationships in the table) are 
all statistically significant and generally higher than 
other coefficients within each column, FUNDS in 1967, for 
example, correlate higher with FUNDS in 1970 than,with any 
other 1970 dependent variable. These counterpart

21, Sharkansky, The Politics of Taxing and 
Spending, p. 113.
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relationships suggest that if incremental policies exist, 
they are more likely to occur within the separate components 
of the policy process than among them. In effect the 
dependent variables do separately measure different aspects 
of the pollution policy process as initially outlined in the 
Wenner framework.

Fourth, relative comparisons among the variables are
important. In Group "A" all four funding correlations are
within the medium range, while the two counterpart variables,
FUNDS and PCFUNDS, have the highest coefficients within the
entire table (.69 and .47 respectively). In group "B,"
however, relationships between 1967 funding criteria and
197 0 qualitative factors are all insignificant and imply
that previous funding conditions bear little relationship
to acts and regulations in 1970. In the alternative
situation, Group "C," there is a greater likelihood that the
comprehensiveness of acts and regulations in 1967 is

22related to the funding of programs in 197 0, although the 
highest correlation, ,47, when squared accounts for only 
22 per cent of the 197 0 funding variation. Finally>.

22, It is important to note the differences in 
coefficients between "B" and "C." The higher values in "C" 
suggest that states which had comprehensive and coordinated 
programs in 1967 also spent more because they had greater 
needs and resources. The lower values in "B," however, 
suggest that qualitative provisions in 1970 bore no 
resemblance to problems and needs within states, nor did 
coordination exist among the separate components of the 
policy process. This observation is tentative inasmuch as 
a subsample is required for verification.
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qualitative relationships in "D" suggest that provisions in
1967 are associated with, but are not highly explanatory

23for, provisions in 197 0.
These relative comparisons and observations made 

previously enable some summary statements regarding 
incrementalism and pollution policies s

1, There is little evidence that incrementalism is 
important as an explanatory concept between 1967 and

' 1970. Although correlations among variables are
positive and many are statistically signif icant,. no 
coefficient is greater than ,71, and therefore no 
19 67 variable can account for even half of the 
variation in any 1970 variable,

2, If incrementalism is.used as an explanatory concept,
. it is more useful in accounting for funding direc*-
tions than for variations in state air acts and 
agency regulations,

3, Relationships between funding criteria and qualita^ 
tive criteria present a mixed pattern, but there is 
little evidence to suggest that incremental concepts 
are more explanatory for relationships among policy 
components than within them.

23. The highest coefficient, ,42, when squared 
accounts for only .17 6 of the variation in the dependent 
variable.
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4. The divergent pattern noted among dependent

variables within years also appears among them. 
Funding relationships retain their importance in 
both years, while other combinations are less 
explanatory.

This inadequacy of incrementalism to account for 
variations among dependent variables.during 1967-1970 would 
indicate that major changes have occurred in this period.
The research subsequently argues that Jones' concept of 
"policy beyond capability" is a possible explanation for 
these changes. State pollution control programs in 1967 
had an integrated and coordinated policy process, while 
elements in these programs were generally responsive to 
individual problems stemming from economic and demographic 
differences. By 1970 the policy process lost all coordina
tion and integration, nor did acts and regulations respond 
to external needs, but were largely reduced to symbolic 
actions insufficiently backed by state resource capa
bilities, The relevance and importance of this assertion 
is considered in the next section.

Summary and Conclusions 
The initial and immediate objectives of this study 

were to determine whether the differences in state air 
pollution control policies could be accounted for by 
explicit hypotheses, /and whether identifiable changes



189
occurred during 1967-197 0. These goals have been met to a 
limited extent although definite limitations on the research 
method have made further conclusions difficult.

With reference to the explicit hypotheses, the 
bivariate correlations and multiple regressions indicate 
that pollution policies are responsive to factors salient to 
other policy outputs, yet retain elements of uniqueness.
The general hypothesis that system resources are more 
explanatory for pollution control expenditures than socio
political factors, is valid and simultaneously substantiates 
'— in a different policy context— the generalized policy 
studies which helped formulate the hypothesis. Thus, 
expenditure patterns in air pollution are similar to those 
already examined in the American state policy literature, 
i.e., welfare, education, health, highways, and revenues,

It is also evident that pollution policies have 
unique determinants. The four specific hypotheses—  
involving awareness, constraint, and regional criteria— are 
at best potentially explanatory for the more qualitative 
characteristics of air pollution policy. Although these 
hypotheses were initially derived from economic theory and 
from observations of writers concerned with pollution 
legislation, they insufficiently account for variations 
among the American states. The newness and complexity of 
the air issue has generated, therefore, explanatory 
determinants which are unique to this policy area, Air



190
pollution policy-making, then, is clearly non-incremental in 
composition.

Additional research and analysis could include:
1. Enforcement criteria— since the study focused solely 

on the written air statutes and regulations, and on 
the appropriation of monies, no consideration was 
given to enforcement and policy impact criteria. A 
more intensive analysis could determine changes 
within states caused by pollution legislation; 
effects on employment, demographic shifts, relative 
efficiencies in prosecution variations, etc.
Studies of this type would be invaluable in deter
mining the changes in states and areas caused by 
the introduction and ^vision of pollution legisla
tion, Additionally, it would provide guidelines and 
references for future legislation,

2, Subsample analysis--since the research used all fifty, 
states there were no subsample studies. Additional 
investigation could determine whether regional 
characteristics were important to the similarity of
. acts and regulations among states, or whether 
specific, political, social, and demographic 
criteria related more closely to some state programs 
than to others. Subsample studies have been useful



to political science and have provided additional
24hypotheses in social research.

3. Time series analysis— the study analyzed legislation 
in two periods only, yet the rapid changes occurring 
in air pollution control would necessitate a close 
examination of yearly changes.among states. Federal 
uniform standards after 1970 would suggest that 
states will develop similar pollution legislation, 
yet substantial differences may remain, particularly 
in the funding and enforcement of programs.

4. Additional techniques— the research employed roughly 
aggregated indicators and relatively unsophisticated 
statistical procedures. More.detailed studies could 
construct additional, sensitive dependent variables 
and relate them through other statistical tests and 
operations to obtain further associations and 
explanations,

One further point: what is the importance of this 
study? Does it have relevance and meaning to the political 
process? Can political scientists learn from it or does it 
have value primarily as a research exercise? If there are 
lessons to be gained, are they mainly of a "heuristic"

24, See Dye, Politics, Economics, and the Public, 
Chapters 1 and 2, and Sharkansky, The Politics of Taxing and 
Spending, Chapters 3 and 4, for differences among variables 
when subsample analysis is employed.
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variety or can they be translated into policy conclusions 
and recommendations?

It is the author's opinion that the study is 
valuable more as a research exercise than as a policy tool. 
Several reasons underlie this statement. For one, the 
rapid changes which occurred during the period, and are 
still occurring in air pollution legislation, suggest that 
relationships and patterns noted then may bear little 
resemblance to patterns and associations which may exist 
in the 1970's. This conclusion is particularly important 
in view of the increased federal influence and dominance 
in pollution control. Lessons from the past, then, may 
have little policy relevance for present decisions and 
problems, simply because the criteria which underlie present 
conditions and problems have themselves changed so drama
tically.

Secondly, the type of analysis has been more 
descriptive than explanatory. The research essentially 
determined if_ patterns among states did exist; little 
analysis was given to detailed interpretations of specific 
relationships which occurred as hypothesized, did not occur, 
or occurred in opposite directions to the hypothesis. 
Although the research has been exploratory in this regard 
and did not attempt detailed interpretations as the major 
objective, it is clear that the identification of relation
ships and the analysis of relationships are separate
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processes. Research aimed at policy recommendations, for 
this study, would have to concentrate more on specific 
linkages between variables.

Thirdly, the narrow focus has restricted policy 
recommendations« The "suggestions for additional research" 
noted previously— enforcement analysis, subsample analysis, 
time series analysis, and additional techniques-— would have, 
expanded this study and enhanced the opportunities for policy 
applications. Since they have not been employed the possi
bilities for a researcher to recommend from these observa
tions are limited» What is necessary, therefore, is to 
expand the focus to include more data, case studies, and 
sophisticated techniques.

Although the importance and relevance of this study 
to policy recommendations in air pollution control are 
limited, it is important when related to concepts in polit
ical science. For one, the research supports the theoreti
cal work of Braybrooke and Lindblom regarding their two- 
dimensional typology of political decisions. It is argued 
that changes during 1967-1970 were not incremental but were 
quantum and accompanied by low understanding. These 
observations help give substance to their theoretical 
efforts and provide social scientists with additional data 
and categories to analyze and interpret human behavior,

Secondly, the findings do substantiate many 
observations by social scientists involving relationships
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of independent and dependent variables. The hypotheses 
which guided the study were derived from general studies and 
applied in a particular policy area. Examination of these 
hypotheses has provided specialized information regarding 
pollution control policies, but, equally important, also has 
re-confirmed other policy studies and therefore has pro
vided more data for social research and hypothesis formula
tion.

Thirdly, and in respect of the acute observations and 
analyses of Jones, the rapid changes which occurred in 
pollution policy formation may tell us more about the 
political system itself. The presence of interested and 
informed publics; the process of majority-building to gain 
political support; and the responsiveness of elected 
officials to their constituencies; have been repeatedly 
mentioned as necessary elements which help maintain a demo
cratic system. Yet the interaction of these elements may, 
under certain conditions or situations, create challenges 
with which the political system is unable to cope. Although 
Jones’ comments below are derived from his analysis of 
federal air pollution policy, they are equally valid for 
this study and are no doubt highly prophetic for many 
public decisions made under stress and change,

Now, of course, rapid emergence of public support 
for action is not necessarily Cor even probably) 
accompanied by a proportionate increase in aggre
gate knowledge. Yet policy actors "strike while 
the iron is hot," so to speak— seeking to gain
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favor with an active and interested set of 
publics. Escalation of proposals characterizes 
policy development processes under these circum
stances, despite limited knowledge, technological, 
and administrative capabilities. Legitimatation 
precedes formulation in the sense that a legisla
tive majority is prepared to approve dramatic 
changes in policy before these changes have them
selves been formulated. Output in this case can be 
characterized as speculative augmentation orpolicy beyond c a p a b i l i t y . 25

On balance, then, the study is relevant not for 
specific air pollution policy recommendations, but more for 
its general policy lessons and conclusions. Therein lies 
its value.

25, Jones, "Characteristics of Environmental 
Politics," p. 13.



APPENDIX A

KEY TO ADMINISTRATIVE AND ENFORCEMENT POWERS 
IN STATE AIR ACTS

Administrative Powers .
State Control--does the state agency have final legal 

control throughout the state for standards and 
regulations?

Administrative D.istricts--can the agency create and/or
approve the formation of separate legal pollution 
control districts on the municipal, county, or 
regional level?

Varying Standards— can the agency determine separate and/or 
variable air standards in different sections of the 
state?

Local Option— can municipalities cooperate in air control 
programs and/or set air standards higher than 
state standards?

Rules and Regulations—r-can the agency, at the minimum, .
establish qualitative rules and regulations for 
pollution control?

Air Quality Standards —̂ does the agency have authority to 
specify ambient air standards or objectives, 
exclusive of private property?

Emission Standards-— does the agency have the authority to
set emission standards for stationary and/or moving 
pollution sources? '

Registration/Reports--must polluters register new or 
existing pollution sources, and/or is there a 
provision for periodically reporting effluents?

Construction Permit'— must one be obtained by polluters 
before construction can proceed?

Construction Plans— must they be submitted for approval 
before construction can proceed?

196
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Enforcement Powers

Variances--can the agency grant exceptions from the 
standards and regulations?

Inspection/Investigation-'-can the agency enter private 
property to gather information on pollution 
emissions?

Subpoena--can the agency demand the presence of individuals
and/or the submission of records in legal procedures?

Orders--does the agency have power to issue cease and desist 
or other control orders through legal proceedings?

Enforcement Proceedings--is the agency empowered to enforce 
all regulations and/or orders by appropriate 
administrative and legal proceedings?

Injunctions-̂ -can the agency use the court system to issue ' 
injunctions against polluters who violate regula
tions?

Fines--are there provisions for a,system of fines for
polluters who violate standards and regulations?

Misdemeanors —̂ can violating polluters judged guilty by the 
legal system be sentenced on misdemeanor charges?

Judicial Review/Appeal--are review and appeal procedures for 
violating polluters automatically prpvided?

Operating Permit-^must polluters continually seek permission 
from the air agency in order to operate?

Emergency Provisions— can the air agency and/or designated 
state officials take specific steps to regulate 
pollution sources in a declared pollution emergency?



APPENDIX B

A SOURCE LIST OF VARIABLES, 1967 AND 1970,
BY GROUPS

Awareness Criteria
PCINCOME: U. S. Department of Commerce, Survey of Current 

Business, XI (August, 1971), 3 0-31.
PCEDUC: U. S. Bureau of the Census, State Government

Finances in 1967 (Washington, D . C.: Government 
Printing Office, 1968), pp„ 20, 22. •

U, S. Bureau of the Census, State Government Finances 
in 197 0 (Washington,. D, C. : Government Printing 
Office, 1971)1 pp. 20, 22.

PCRESOURCES: U, S. Bureau of the Census, State Government
Finances in 1967/ p. 14.

U, S. Bureau of the Census, State Government Finances 
in 197 0, p. 14,

PCNEWS; U, S. Bureau of the Census, Statistical' Abstract
of the United States , T968 (Washington, D * C :
Government Printing Office, 1968), p. 507.

U. S. Bureau of the Census, Statistical Abstract of the 
United States, 197 0 (Washington, D . C.: Government 
Printing Office, 1970), p. 773,

PCCARS: U. S. Bureau of the Census, Statistical Abstract
of the United States, 1968, p. 553.

U.. S. Bureau of the Census, Statistical Abstract of the 
United States, 1971 (Washington, D. C,: Government 
Printing Office, 1971), p.. 535,

Constraint Criteria
CORPTAX: U, S, Bureau of the Census, State Government

Finances in 1967, pp. 20, 22,

198
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U. S. Bureau of the Census, State Government Finances in 

1970, pp. 20, 22.
POVERTY: U. S. Bureau of the Census, Statistical Abstract

of the United States, 1971, p. 323.
PCDEBTS: U. S. Bureau of the Census, State Government

Finances .in 1967, p. 16.
U. S. Bureau of the Census, State Government Finances in 

1970, p. 15.
WELFARE: U. S. Bureau of the Census, State Government

Finances in 1967, pp. 29, 32.
U. S. Bureau of the Census, State Government Finances in 

1970, pp. 28, 31.
GINI: Thomas R. Dye, - "Inequality and Civil Rights Policy in

the States," Journal of Politics, XXXI (November, 
1969), 1082-1083.

Local/Regional Criteria
TOTAL: U. S, Congress, Senate, Committee on Public Works f

Air Pollution--19 67, Hearings, before a subcommittee 
of the Committee on Public Works, Senate, 90th 
Cong,, 1st sess. , 1967, pp. 1162-1183 ..

U, S. Congress, Senate, Committee on Public Worksf.' Air 
Pollution--197 0, Hearings,, before a subcommittee' of 
the Committee on Public Works, Senate, 91st Cong.,
2d sess., 1971, pp. 443-446.

PCTOTAL: U. S. Congress, Air Pollution— 1967, Hearings,
pp. 1162-1183.

U. S. Congress, Air Pollution— 1970, Hearings, pp. 443- 
446.

U. S. Bureau of the Census, Statistical Abstract of the 
United States, 1971, p. 14.

Industrialization Criteria
NOSPECIAL: U, S. Bureau of Labor Statistics, Employment and

Earnings: States and Areas, 193 9—197 0 (Washington,
D, C .: Government Printing Office, 19711, alpha
betical by state.
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NOMINE: U. S. Bureau of Labor Statistics, Employment and

. Earnings, alphabetical by state.
PCTSPEC: U . S. Bureau of Labor Statistics, Employment and

Earnings, alphabetical by state.
PCTMINE: U.S. Bureau of Labor Statistics, Employment and

Earnings, alphabetical by state,
PCTMAN: U. S. Bureau of Labor Statistics, Employment and

Earnings, alphabetical by state.
PCTNAG: U, S, Bureau, of Labor Statistics, Employment and

Earnings, alphabetical by state.
U, S. Bureau of the Census, Statistical Abstract of the 

United States, 1971, p. 14.

Urbanization Criteria
POPULATION: U. S. Bureau of the Census, Statistlea1

Abstract of the United States, 1971, p. 14,
POPCHANGE: Derived from U. S. Bureau of the Census

Statistical Abstract of the United States, 1971, 
p. 14,

DENSITY: U. S. Bureau of the Census, Statistical Abstract
of the United States, 1968.

U. S. Bureau of the Census, Statistical Abstract pf the 
United States, 1971, p, 18,

PCTURBAN: U, S, Bureau of the Census, Statistical Abstract
of the United States, 1971, p, 18,

URBANCHG: U, S, Bureau of the Census, Statistical Abstract
. of the United States, 1971, p. 18.

Sociopolitical Criteria
IPC: Ranney, "Parties in State Politics," p. 65.
DMCNT: Francis, Legislative Issues, p. 78.
GOVPOW: Schlesinger, "The Politics of the Executive,"

p, 229.
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LEGPRO: Grumm, "The Effects of Legislative Structure,"

p. 320.
INNOVATION: Walker, "The Diffusion of Innovations," p. 885.
POLCUL: Sharkansky, "The Utility of Elazar's Political

Culture," p. 72.
MEDEDUC: U . S. Bureau of the Census, 197 0 Census of

Population: General Social and Economic Characteris
tics (Washington, D. C.: Government Printing Office, 
1972), Table 46, alphabetical by state.

State Air Acts, Agency Regulations, and 
Agency Funding

ACTS: All data are compiled from air pollution •;statutds!'<-
enacted by state legislatures and effect'i#e%̂ 'y»C' 
December 31, 1967 . and by December 31, ,197.#', bf 
state. livtKTr' -tjfi

REGULATIONS: Bureau of National Affairs, State Air Laws
(Washington, D , C.: Bureau of National Affairs), 
alphabetical by state and effective by December 31, 
1967, and by December 31, 1970.

FUNDS: U. S. Congress, Senate, Committee on Public Works,
Air Pollution^— 1967, Hearings.

U, S, Congress, Senate, Committee on Public Works,; Air 
Pollution--197 0, Hearings.

PCFUNDS: U. S. Congress, Senate, Committee on Public
Works, Air Pollution— 1967, Hearings.

U. S, Congress, Senate, Committee on Public Works, Air 
Pollution— 197 0, Hearings.
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