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CHAPTER I

INTRODUCTION

Up to now, the decisions that have destroyed 
our environment have been made in the board
rooms of giant corporations, in the thousands 
of government agency offices protected from 
public scrutiny by layer on layer of 
bureaucracy, and even in the frequently 
closed committee rooms of Congress, all by 
the consent of a lethargic Public.

— Senator Gaylord Nelson

The question of how resources are allocated is basic 

to the type of economic system a country chooses. In our 

mixed economy we have chosen to rely on market allocation 

while substituting other approaches only in cases of 

explicit market failure. In such cases, the general 

approach has been that of government provision of public 

goods and services. Theoretically, the avenue for 

initiating or controlling the quantity and quality of public 

goods and services has been through the political process.

No explicit market exists for allocating resources 

when collective action is needed. The consumer of publicly 

produced goods neither directly bids for a given supply nor 

determines what quantity he is willing to purchase at some 

price. Government agencies generally determine the quantity 

and quality of public goods and services to be supplied. 

This determination is based on an array of factors including
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agencies’ budgets and Executive or Legislative Branch 

preferences. The public’s preferences can be conveyed by 

politicians to the Executive Branch or they can be inter

preted independently by department heads or program 

administrators in the Executive Branch.

Planning in the public sector is a counterpart to 

the market place in the private sector. In the planning 

process, the felt need on the part of the public for 

collective provision of public goods and services should be 

appraised, and efficient allocation of resources toward 

production of the desired public good or service should be 

proposed. In this context, the planning process serves as 

the mechanism which determines what production possibilities 

are considered and how resources are combined in production. 

The final decision of whether or not to produce is made in 

the political arena by allocating or failing to allocate 

funds to implement a proposal.

Actions by special-interest groups concerning the 

Trans-Alaskan pipeline, Hell's Canyon reservoir on the 

Snake River, Florida barge canal, and clear cutting on 

National Forest lands suggest that some natural resource 

use and development decisions evolving from the planning 

process may not be in the public's best interest.^- In the 

State of Missouri several reservoirs planned and funded for 

initial construction are being contested, giving rise to

^■Resources for the Future, Resources— Some 
Highlights of 1971 (Washington, No. 93, January, 1972).
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the same question.

A review of economic literature on natural resource 

planning reveals considerable criticism of the planning 

process. Continued legal action against development, even 

after construction begins, and professional criticism both 

point to an omission in the consideration of potential 

public goods and services. This is not to suggest that past 

economic research is irrelevant but that the economic prob

lems may be broader than what has been included in past 

economic models. Once it is recognized that "what" to 

consider for public production is not automatically guided 

by some "invisible hand" through the workings of the 

political process, then some form of corrective therapy is 

an appropriate economic endeavor. Just as "workable 

competition" has become a normative economic concept in the 

private sector, so could "workable consumer sovereignty" be 

developed as a normative concept in the public sector.

Problem Statement

The gross national product of the nation is in

creasing, and the public sector is becoming a more important 

segment of the total volume of goods and services being 

produced. Growth of the public sector in both absolute and 

relative terms emphasizes the need for making more economic 

decisions. It, further, reflects the growing importance of

efficient resource allocation decisions in the public sector 

to aggregate social welfare.
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The process of determining what public goods and 

services should be produced is being increasingly scruti

nized by economists and noneconomists alike. Public and 

technical criticism of the allocation of public funds for 

specific natural resource development functions is becoming 

more pronounced. The general concensus is that the 

political mechanism for making these decisions is not 

operating effectively. Furthermore, modification of public 

decision-making models, such as cost-benefit analysis, is 

not expected to correct this ineffectiveness.

Economic analysis in comprehensive resource use and 

development planning has concentrated on developing a 

criterion for choosing between projects and establishing the 

optimum scale of selected proposals. The inability to fore

see the future and adequately appraise the present in a 

dynamic world relates to only part of the shortcomings of 

economic analysis within the public sector.

The basic economic question of what public goods and 

services should be considered for production has been 

essentially ignored. It has been assumed that necessary 

public goods and services were identified through the 

political process. The problem is that such information has 

not been adequately conveyed in this manner. The planning 

institution has functioned in this capacity by default, and 

its actions have been biased toward specific alternatives 

and against change. Use of elaborate economic models to

guide in the selection of an alternative for efficient
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production of a bundle of goods and services makes little 

economic sense if the appropriate alternative has not been 

included in the analysis.

In the past, time and funds have constrained the 

type of activities employed in developing natural resource 

use and development plans. These constraints do not gen

erally allow intensive sampling through personal interview 

techniques to identify public preferences. Omission of 

information about public preferences has resulted in the 

loss of much semblance of consumer sovereignty in the 

production of public goods from natural resources. In this 

respect, the planning framework should be reappraised and 

alternative approaches examined.

Objectives

The fundamental objective of the study was to 

develop a procedure for collecting data on public preferences 

which would be applicable to federal, state, and local 

natural resource planning activities. Cognizance of the 

funding and timing constraints confronted by planners caused 

this researcher to pursue a technique which would not 

require a major increase in costs or time involved. Other 

techniques should naturally be considered but are not 

included in the study.

A wide range of information on public preferences 

could be assembled for use by planners. The scope of the 

research, however, was limited to information concerning the 

public's perception of natural resource problems. Specific
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attention was directed to water, land, and air resources 

and their associated attributes.

An understanding of the relationship between public 

preferences and socio-economic characteristics would be 

somewhat indicative of the social impact of various natural 

resource development alternatives. Limited research 

findings are available in the area. A comprehensive frame

work was used in the research to analyze the relationship 

between public perception of salient natural resource 

problems and selected socio-economic characteristics. The 

research was directed towards exploring a wide range of 

potential relationships rather than an in-depth study of the 

cause and effect of one or two specific associations.

The specific objectives are: (1) to develop a 

framework for identifying the public's perception of natural 

resource issues, (2) to determine the Missouri public's 

general concern for the natural environment, (3) to measure 

the public's awareness and perception of the seriousness of 

salient natural resource problems, and (4) to analyze the 

association between the public's perception of the seri

ousness of a problem and selected socio-economic 

characteristics.

A Working Hypothesis

The study was based on the underlying assumption 

that public decisions on natural resource use and 

development issues have failed to reflect the interest of 

society in general. Several economists have taken such a
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position, and the literature suggesting this viewpoint is 

discussed in Chapter II.

A review of natural resource planning identifies 

some characteristics of the existing institutional frame

work that may impede the development of comprehensive 

multi-purpose plans which are in the general public’s 

interest. In both cases the discussion is only of a 

suggestive nature. No statistical proof is presented to 

support the underlying assumption of the research. It is 

accepted, however, as a working hypothesis upon which to 

operate during the investigation.

Once the working hypothesis is accepted, the prob

lem becomes: How can the economic decision-making process 

concerning the production of public goods and services from 

our natural resources be improved? The possibility 

investigated is to survey the general public's perception of 

natural resource problems in order to develop data that can 

be incorporated into the subjective decision-making process.



CHAPTER II

NATURAL RESOURCE PLANNING

Historical Concern for Natural Resources 

Conservation and development of natural resources 

have been public issues for many years. Pigou, in The 

Economics of Welfare, contended that it was the Government's 

responsibility to "watch over and if need be, by legislative 

enactment, to defend, the exhaustible natural resources of 

the country from rash and reckless spoliation."^ The 

present practice of oil depletion allowances which involve a 

subsidy to encourage oil resource depletion deviates con

siderably from this concept. We are, however, becoming 

increasingly conscious of the finiteness of these resources. 

Concern for natural resources has been an issue in 

this country since its development. Three specific periods 

during which the public and the government focused on the 

use and development of our natural resources stand out. 

Fisher refers to these as the Classical Period, the 

. 2
Depression Period, and the Environmental Period.

■̂ A. C. Pigou, The Economics of Welfare (London: 
MacMillan & Co., Ltd., 1960), pp. 29-30.

^Joseph L. Fisher, Conservation as Research, Policy, 
and Action (Washington, D.C.: Resources for the Future, 
Inc., Reprint No. 96, October, 1971), pp. 4-8.

8
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The first period was climaxed in 1908 by the 

establishment of the first Governors' Conference to Consider 

Resource Problems. Many conservationists were associated 

with the movement, but two of the more prominent were 

Gifford Pinchot, a forester who later became Chief of the 

Forest Service, and W. J. McGee, an ethnologist in charge of 
3 

the Bureau of American Ethnology. The movement was fueled 

by concern over the careless and wasteful use of our natural 

resources during the westward movement plus the recognition 

of a limit to the western frontier.

The second period followed the 1933-36 depression. 

Results of improper land use and the drastic need for jobs 

and personal income for millions of unemployed centered 

attention on conserving and developing our natural 

resources. During this period extensive programs were 

instigated which served to foster soil, grassland, and wood

land conservation and promote development of natural areas, 

while at the same time providing work for the unemployed.

The third period centers around the environmental 

quality movement of the late 1960's and early 1970's. It is 

characterized by a more comprehensive concern for man's 

total environment but is mainly directed at the three basic 

natural resources— water, land, and air and their associated 

attributes.

^Henry Jarrett, ed., Perspectives on Conservation 
(Baltimore: John Hopkins Press, 1958), p. viii; Ernest S. 
Griffith, "Main Lines of Thought and Action," information 
corresponding to that given for Jarrett, p. 5.
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Several popular books, including Silent Spring and 

So Human an Animal, preceded the last movement. As the 

movement progressed, established environmental interest 

groups, such as the Sierra Club and the Audubon Society, 

flourished with renewed activity. Relatively new groups, as 

the Environmental Defense Fund, World Wildlife Fund, the 

Wilderness Society, and the Nature Conservancy, have sprung 

up. All of these groups have become influential in the 

natural resource decision-making process.

During this time the strategies for management and 

development of natural resources have undergone considerable 

change. A general shift from project planning to compre

hensive planning has taken place. Lately, the emphasis has 

been multi-objective planning rather than the single 

objective of economic efficiency.

The existence of social objectives other than 

economic efficiency has been recognized by governmental 

planners for many years. The difficulty in quantifying the 

effects of resource development on these objectives in a 

comparable manner has hampered their inclusion in an 

economic evaluation. Legislating the use of multi-objective 

planning has not solved the comparability problem, but it 

has forced at least token recognition of other social 

objectives in the planning process.

Natural Resource Planning in a Democratic Society 

The democratic philosophy suggests that compre

hensive resource development planning should provide a
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framework for determining alternative development strategies 

void of any form of decision-making. In this context, the 

public would make all decisions directly or indirectly 

through elected representatives, and each citizen would have 

equal voice in the decision. This philosophy was conveyed 

by Mark Buchanan concerning comprehensive agricultural 

research planning. He suggested that, "Good planning deals 

with alternatives, priorities, and choices. It is not 

decision making but it can be a tremendous aid to the 

decision making process."^

To admit that planning involves decision-making by 

the planner, who is isolated to a considerable degree from 

the affected public, would be a blow to Buchanan's philos

ophy. The existing institutional framework for developing 

comprehensive natural resource development plans, however, 

forces the planner to be a decision maker. The planner 

decides what project elements will be included and at what 

level, thus establishing the product mix from natural 

resource development. The more comprehensive the plan, the 

more the decision-making power is shifted from the affected 

public to the planner.

The complexity and interdependence of natural 

resource use and development decisions by the public sector 

have been used as justification for guiding resource

4
Mark T. Buchanan, "Research Planning: Needs and 

Opportunities," Agricultural Science Review (Washington, 
D.C.: Cooperative State Research Service, Vol. 9, No. 4, 
October, 1971), p. 23.
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allocation through intermediate and long-term planning. A 

detailed analysis of the use of program planning and bud

geting systems in public sector decision-making was 

conducted by a subcommittee of the Joint Economic Committee 

of Congress in 1969. The committee’s report "reflects the 

judgement that the implementation of public expenditure 

policy can be more effective if guided by the results of 

sound and quantitative economic analysis of available 

options."$ Such guidance implies establishment of govern

mental planning functions and charges agencies with natural 

resource use and development decisions.

Decision-making of this type takes place within the 

governmental structures, and the planner making decisions 

about the product mix is essentially immune to direct public 

control or retaliation. The affected public may have 

essentially lost its "democratic" decision-making power with 

respect to what and how much is produced. The only decision 

left in the public’s control may be whether or not to 

produce which can be controlled through the funding 

channels.

The question of how effectively the public can 

control planning decisions in the current institutional 

framework needs to be pursued. If comprehensive planning

^Robert H. Haveman, "The Analysis and Evaluation of 
Public Expenditures: an Overview," in The Analysis and 
Evaluation of Public Expenditures: the PPB System to 
Subcommittee on Economy in Government of the Joint Economic 
Committee, Congress of the United States (Washington, D.C.: 
Government Printing Office, 1969), p. 9.
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involves decisions on product mix and if trade-offs between 

alternative plan elements are made in the planning process, 

then how can "A comprehensive public viewpoint . . .  be 

applied in the evaluation of project effects"?^ This author 

suggests the attempt to represent such a viewpoint is beyond 

the present capabilities of planners. Furthermore, compre

hensive planning in the past has been dominated by advocacy 

planning techniques, using pressure groups, public hearings, 

and "grass roots" advisory committees as sounding boards for 

determining the public’s interest. Such techniques do not 

comply with the democratic principle of equal representation 

for all.

Pressure groups can only be considered represent

ative of aggregate public interest if the basis for 

formulating such groups is homogeneous and no groups have 

been given a head start. If certain groups are already 

established and/or formulation of some groups would have a 

considerable organizational advantage over others, then such 

a framework cannot be expected to provide a general public 

point of view.

The financial support of pressure groups is an 

important determinant of their influence. The current 

distribution of income and wealth alone would suggest an 

unequal representation of the general public in

6Senate Document 97, Policies, Standards and 
Procedures in the Formulation, Evaluation, and Review of 
Plans for Use and Development of Water and Related Land 
Resources (Washington, D.C.: Government Printing Office, 
1962), p. 5.
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decision-making through pressure groups, even without a 

heterogeneous organizational base or existence of "forgotten 
7 

groups."

Comprehensive Versus Project Planning 

Planning can be separated into two general cate

gories— project and comprehensive. Project planning is 

oriented towards a team effort in planning a specific 

project— school, highway, drainage channel, etc. This form 

of planning is generally single-purpose in nature, and the 

decisions on what, when, and where have already been 

established. Project planning involves an efficient 

allocation of resources to accomplish a single delineated 

purpose. Such planning may arise from general public 

requests or pressure groups representing a subset of the 

general public. The public at large has the capability, 

however, to control single-purpose developments of this 

nature directly by voting on project financing or indirectly 

by voting for representatives who control such functions and 

support their point of view.

Comprehensive planning encompasses all single

purpose projects which need to be considered and analyzed 

concurrently. Achieving comprehensive planning requires 

that basic objectives be defined, and the general prefer

ences of the affected public, with regards to relevant

^For a discussion of the "forgotten groups" see 
Mancur Olson, Jr., The Logic of Collective Action: Public 
Goods and the Theory of Groups (Rev. ed.; New York: 
Schocken Books, 1971).
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alternatives, be known. Senate Document 97 spelled out in 

great detail the framework for comprehensive planning in the 
8 

use and development of water and related land resources.

The economic efficiencies to be gained in compre

hensive multi-purpose resource development planning preclude 

single-purpose development proposals in most cases. 

Eckstein discussed this as it relates to the interdepend-
9 .

encies of water use within a river basin. Comprehensive 

resource development planning requires economic decisions by 

the planner on what, how, when, where, and for whom certain 

public goods will be produced.

A product mix is specified in any comprehensive 

multi-purpose plan. The alternatives available to the 

public once a plan is presented are to accept or reject the 

entire package. If the existing institutional framework 

hampers public influence during development of a plan, then 

acceptance or support of the proposal by the public can no 

longer be assumed to indicate an optimum product mix or 

desirable redistribution of income. Furthermore, rejection 

of any multi-purpose proposal does not necessarily reflect 

the undesirability of any particular good or service in the 

product mix. The procedure used in selecting the product 

mix of multi-purpose, natural resource development proposals

$Senate Document 97, Policies, Standards, and 
Procedures, pp. 1-3.

9
Otto Eckstein, Water Resource Development 

(Cambridge, Mass.: Harvard University Press, 1971), p. 31.
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is of paramount importance, and the problem would be 

expected to grow as the mix or ingredients of the package 

increased.

A Different Typology of Planning

Another typology of planning was helpful in con

sidering the planning which has taken place. It divides 

planning into traditional, advocacy, user-oriented, or 

incremental categories.1 0

Traditional planning

Traditional planning of resource development 

prescribes goals, plans, and means. Goals reflect con

ventional wisdom of appropriate ratios of particular 

activities; for example, five acres of park per 1,000 urban 

city dwellers. This type of planning assumes that future 

needs are functions of the past, and past allocations are 

appropriate through time.

The use of traditional ratios is a much more 

acceptable approach when the project elements have been 

included in plans already developed and the trade-offs have 

been worked out over time. An example would be the 

designation of a recreational area for parking, camping, 

picnicing, playgrounds, etc. To establish ratios or stand

ards for new project elements; such as, water quality and 

aesthetics, where historic ratios do not represent the true

-̂ ̂Su san S. Fainstein and Norman I. Fainstein, "City 
Planning and Political Values," Urban Affairs Quarterly, 
Vol. 6, No. 3 (March, 1971), p. 342.
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trade-offs, is questionable. A more basic criticism of the 

approach is that it leads toward product homogeneity and 

does not allow for preference changes through time.

Advocacy planning

It is recognized that a multitide of conflicting 

social interests exist under advocacy planning and that 

some of these are irreconcilable. The planning unit assumes 

responsibility for a particular clientele and represents its 

views and interests rather than attempting to plan for 

society as a whole. The assumption is that activities of 

individual planning units, working for the self-interest of 

individual groups, result in what is best for society as a 

whole. The fact that group organizations are a necessity 

to influence planning and existing organizations have ex

cessive influence on plans was ignored.

Special-interest groups are very effective in 

influencing decisions in the comprehensive planning process. 

A model suggesting how environmental groups can use their 

influence to apply considerable pressure at the political 

and planning level has been developed.H Supposedly, these 

groups can apply pressure disproportionate to their actual 

representation of the public which emphasizes the question

ability of extensive use of this form of planning.

^Timothy O'Riordan, "Public Opinion and 
Environmental Quality," Environment and Behavior, Vol. 3, 
No. 2 (June, 1971), p. 202.
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Advocacy planning may be an adequate approach in 

developing single-purpose project plans, but extensive use 

of advocacy planning in developing comprehensive 

multi-purpose plans was considered inappropriate. In a 

single-purpose planning framework, the planning unit’s role 

is to plan the most effective means of providing the re

source development desired by advocates of the project. The 

question of "what" is given, and the planning role only 

answers the question of "how." No consideration is given to 

the general public’s interests.

Consideration of alternative development activities 

and the resultant redistribution of income, if any, are 

ignored under the assumption that these considerations are 

appropriately expressed through the political process. If a 

more desirable alternative exists or if the resultant income 

redistribution is undesirable, it is assumed that appropriate 

action will be taken and the proposed development will not 

be funded.

The growing importance of the public sector suggests 

the impractical of effectively airing all necessary planning 

decisions in the political arena. The potential for repre

sentatively reflecting all public interests through group 

activity is also considered improbable. These problems 

hamper application of advocacy techniques in single-purpose 

planning. The possibility is even less remote that this 

technique would reflect the general public’s interests with 

comprehensive planning.



19

User-oriented planning

Planners attempt to discover the desires of all 

community members in user-oriented planning and then plan in 

relation to limited available resources. Goals are based on 

the desires of clients for facilities being planned. The 

client is the public in general; the rich, the politically 

powerful, or the members of a pressure group are not con

sidered to be more important than other members of society.

User-oriented planning, in theory, supports the 

democratic philosophy. In practice, it is severely ham

pered by the shortcomings of the existing social welfare 

theory. Decision-making in user-oriented planning depends 

on the planner’s ability to measure and compare the 

individual community member’s benefits from public goods 

produced by alternative forms of resource development. An 

objective means of making interpersonal comparisons, 

however, is not available. A related problem is the 

inability to identify the preferences of future generations. 

Unless these problems are overcome, total reliance on a 

user-oriented planning approach is not possible.

The possibility is not precluded that user-oriented 

techniques may provide information valuable in decision

making. One user-oriented technique which has good 

potential for improving the decision-making process is 

random sampling and analysis of the general public’s 

perception of existing problems and the seriousness of these 

problems. The public's attitudes, preferences, and
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expression of "willingness to pay" for activities which 

could be included in a multi-purpose resource development 

plan may not provide an adequate basis for decision-making. 

They can, nevertheless, provide information that could be 

useful in a subjective decision-making process.

Incremental planning

Incremental planning involves decision-making on 

short-run marginal analysis of a limited number of alter

natives. No long-run objectives are defined, and no 

specific end-means considerations are involved. It is 

suggested that such a process cannot technically be con

sidered as planning.

The four types of planning discussed are not 

mutually exclusive, and planning in the natural resource 

field is probably a mixture of all four types. Natural 

resource development planning, in any case, is heavily 

skewed towards advocacy planning, with considerable reliance 

placed on traditional ratios or standards where available. 

If these ratios are not available, the tendency is to 

develop a ratio based on what is recognized at the time as 

very limited knowledge. Water quality and automobile 

exhaust emission standards are prime examples. These ratios 

tend to be built into the system and are difficult to 

change even when additional information becomes available.
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Criticism of Existing Institutional Framework 

Natural resource development planning has become a 

legitimate function of government, and expenditures for 

planning and development are increasing. At the same time 

public and professional criticism of the product mix of 

development plans is becoming more evident. Irving Fox, 

in an article discussing research on water-related problems, 

reflected some of these criticisms by discussing topics 

which suggested the following questions: (1) Has the 

institutional framework for making water resource develop

ment decisions tended to cater toward majority preferences 

and (2) Has the system of subsidies (provision of goods and 

services at prices below recovery costs) provided the 

motivation for organization of interest groups which have 

stronger voices in the decision-making process than those 

. . 12
representing society in general who pays the bills?

Fox recognized that the question of resource 

allocation in the public sector was broader than the con

ventional economic viewpoint and suggested:

. . .  a major problem in achieving an institutional 
design that accords with my concept of how the 
decision-making process should function is that of 
creating conditions whereby the diffused unorganized 
interests have an effective voice in deciding what 
information should be generated (alternatives) and what 
action should be taken. No system of project and 
program evaluation, such as benefits-costs analyses,

^Irving K. Fox, "Promising Areas for Research on 
Institutional Design for Water Resources Management," in 
Implementation of Regional Research in Water-Related 
Problems, ed. by Dean T. Massey (University of Wisconsin: 
1970), pp. 35-38.
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13 will ever meet this problem.

The apparent failure of our existing institutions 

in the natural resource area resulted in Schmid proposing 

an analytical institutional economics approach to environ

mental quality research. He suggested that "the majority 

(may not) really want a change in their life style, but if 

they do . . .  it will require a major change in property 

definition and distribution and careful attention to the 

details of implementation and administration." Elsewhere he 

implied that the institutional arrangement for decision

making in the public sector was the critical mechanism 

"which determines the actual stream quality level (or other 

environmental attribute) that our cost minimization models 

are applied to."^ The way individual preferences are 

represented through planning and management of our natural 

resources needs to be revised before plans can reflect the 

best interests of society.

Another area of criticism suggested that a new 

breed of nonagricultural demands requiring production of an 

increasingly different array of outputs from our natural 

resources was confusing the public decision-making process

1 3 Ibid., p. 39.

^A. Allan Schmid, "An Analytical Institutional 
Economics: Challenging Problems in the Economics of 
Resources for a New Environment," American Journal of 
Agricultural Economics, 54, No. 5 (December, 1972), p. 900.



23

for natural resources.^ The environmental movement 

emphasized a growing scarcity of some types of environmental 

amenities which existed in abundance in the past and were 

considered to be free commodities at one time. It also 

suggested that associated with our affluence is a preference 

for environmental quality improvement. If the bundle of 

public goods and services is expanding, the quantity of 

information which needs to flow between producer and con

sumer should be simultaneously increased. It is doubtful 

that detailed information of this nature on a wide variety 

of products can be adequately conveyed through the planning 

process.

Steiner examined the literature on theoretical views 

concerning identification of public interest and how public 

interest was translated through the political process. He 

concluded that the development of decision models, based on 

existing knowledge, would be inadequate as techniques for 

deriving the demand for all public goods and allocating 

resources accordingly. He did feel, however, that econo

mists could contribute to the decision-making process and 

suggested that:

It seems to me of prime importance, however, to 
distinguish between the present inadequacy of our 
theories and the presence of a phenomenon . . . . 
It is less elegant, but not less scientific to take

^Raymond D. Vlasin, "Some Key Issues and Challenges 
Posed by Nonagricultural Demands for Rural Environments," 
American Journal of Agricultural Economics, 53, No. 2 (May, 
1971), ^41; L. T. Wallace, "Future Use ofRural Resources," 
information corresponding to that given for Vlasin, 
pp. 244-46.
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as a starting point for evaluating social actions the 
revealed objectives of society instead of the derived 
ones.1$

The determination of the public’s awareness of natural 

resource problems and measurement of the intensity of these 

problems would be a step in this direction.

Allee took a very critical stand in discussing the 

current situation and suggested that:

A (comprehensive) plan is a trial balloon, not a set of 
decisions. Agencies are not likely to commit themselves 
to a project selected largely on technical and economic 
criteria so long as local support is so crucial to the 
consent-building relations between themselves and the 
others with whom they share decisions. 7

There should be a way of determining the public's 

preferences other than spending thousands of dollars for a 

comprehensive plan to use as a trial balloon. This author 

does not agree that comprehensive planning has digressed to 

this stage, but feels that the question is still relevant. 

Furthermore, why should a project selected on "sound" 

economic criteria diverge so radically from local prefer

ences that it does not receive local support?

Criticism of this nature has generated from compre

hensive resource development planning procedures used in

16peter 0. Steiner, Public Expenditure Budgeting 
(Washington, D.C.: The Brookings Institute, November, 
1971), p. 41.

1 7David J. Allee, "Management of Natural Resources 
for Optimum Development— Cutting the Cost of Decision
Making ," in Issues in Natural Resource Use and Development, 
ed. by Dan Bromley and Loyd Fischer (North Central Regional 
Strategy Committee on Natural Resource Development, 
October, 1971), p. 37.
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the past. New principles and standards for planning water

and related land resources, proposed by the Water Resources

Council, have been approved.1$ This multi-objective approach 

will in no way completely alleviate the situation discussed. 

The new principles and standards may allow some existing 

pressure groups to have a greater influence on planning and 

will probably perpetuate the organization of others. This 

undoubtedly will change the product mix presented in future 

comprehensive plans. A change in the evaluation framework 

in favor of one set of pressure groups over another does 

not necessarily correct an inequity. It may only tip the 

scale in the opposite direction.

^Federal Register. Water Resources Council Proposed 
Principles and Standards for Planning Water and Related Land 
Resources (Washington, D.C.: Government Printing Office, 
December 21, 1971), Vol. 36, No. 245, Part II.



CHAPTER III

LITERATURE REVIEW

Public Decision Theory 

Political theory which dominates the Western World 

is founded upon a belief in the individual's ability to act 

rationally in pursuit of his own self-interest and happi

ness. The theory, which is based squarely on the 

utilitarian concept, has prospered in spite of the demise of 

the utility concept as an economic framework for allocating 
1 

resources.

Several attempts have been made to explain the 

political process. The attempts generally have been 

unsuccessful in developing a theoretical framework primarily 

because they were only partial analyses of the problem. The 

investigations have been more successful in pointing out the 

complexity of the process than in explaining it.

Self-interest versus 
public-interest concepts

The descriptive writings concerning the functional 

framework of our public decision theory can be broken down 

into two general areas— the public-interest approach and the

^Edwin T. Haefele, A Utility Theory of Representative 
Government (Washington, D.C.: Resources for the Future, Inc. 
Reprint No. 94, July, 1971), p. 350.

26
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self-interest approach. The public-interest approach 

suggests that public sector decisions do not conform to the 

preferences of individuals who make up society in general. 

Accordingly, resource allocation in the public sector should 

be a different allocation process than one controlled 

directly by the simulation of individuals' monetary expend

itures for public goods or democratic representation of 

individual preferences through representative government.

Burkhead and Miner suggested that the 

public-interest theory rejected the objective function of 

maximizing the welfare of individual citizens per se but 

left nothing in its placed It was not clear whether the 

power, prestige, or authority of the bureaucracy or some 

form of aggregate social welfare should transcend individual 

welfare. The failure to specify clearly the nature of the 

objective function was considered to be one of the short

comings of the theory. The logic of the approach, 

nevertheless, has considerable appeal. This was expressed 

by M. D. Little when he suggested:

"most people who consider the welfare of society do not, 
I am sure, think of it as a logical construction from 
the welfares of individuals. They think rather in terms 
of social or economic groups or in terms of average or 
representative men."'*

2Jessee Burkhead and Jerry Miner, Public 
Expenditure (Chicago: Aldine-Atherton, Inc., 1971), p. 146.

Ibid., pp. 150-51.

4 I.M .D. Little, A Critique of Welfare Economics 
(London: Oxford University Press, 1950), p. 49.
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One attempt to clarify the social content of 

individual behavior has been through the concept of merit 

goods. Discussions and examples of the subject, however, 

have centered around alteration of individual preferences 

because of uncertainty, ignorance, or interdependent 

utilities on the part of the individual. The discussions 

have not supported a public-interest approach which includes 

externalities and distributional effects any more than they 

have suggested an expanded self-interest approach which 

takes into consideration "extended sympathy" or "altruism" 

concepxt. s.5 

In the self-interest approach, public decisions on 

resource allocation are a direct reflection of individual 

preferences emerging from the interplay of individual maxi

mizers within a political framework which responds solely 

to individual preferences. Group or collective preferences 

do not deviate from preference orderings established by the 

interplay of individual maximizers.

A basic premise which is imposed on the 

self-interest approach but not the public-interest approach 

is the concept of consumer sovereignty. In the welfare 

function:

W = f (ux , u2 . . . UJ 

where U^ represents the utility of an individual as he 

views it, consumer sovereignty is implied. Identification

^Burkhead and Miner, Public Expenditure, p. 129.
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of the welfare function from the public-interest approach 

would suggest identification of the U^’s partially or 

totally by some other sources.

The basic works in welfare economics by Pareto, 

Barone, Little, Lerner, Buchanan, and Tullock reflected the 

self-interest approach.^ They identified consumer sover

eignty as a social objective. Conventional theory rests on 

the value judgment that if one person becomes better off 

without decreasing the welfare of anyone else, welfare has 
7 

been increased. The subjective determination of "better 

off" and "without decreasing" is based upon an evaluation 

by the affected individual. If the welfare function is not 

accepted as being based solely on individual preferences, 

then this value judgment is not acceptable.

Welfare economics has been described as a basis for 

counseling with governments or communities on appropriate 

policy actions. Any counsel offered has depended on the 

value judgments upon which the theory was based, but these 

value judgments often were not communicated between the 

involved parties. Even if they were, a complete agreement 

has not been reached on the value premise on which welfare 
g 

economics should be based.

6Ibid., p. 146.

7 
D. M. Winch, Analytical Welfare Economics, 

(Baltimore, Md.: Penguin Books, Inc., 1971), p. 27.
g 
Abram Bergson, Essays in Normative Economics 

(Cambridge, Mass.: Harvard University Press, 1966),p. 60.
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Arrow's general possibility theorem

Kenneth Arrow explored the problem of formulating a 

criterion of social welfare and suggested that if a rule of 

collective decision-making could be found which yields a 

consistent ordering of alternatives, then the criterion 

could serve for social welfare.^ He proceeded to construct 

a criterion based upon specific value judgments, which 

seemed appropriate, but the criterion he developed may be 

indeterminate except for the extreme case of consistent 

orderings across all individuals. If his description of the 

criterion is accepted, the usefulness of welfare theory 

becomes questionable.

Discussion of the criterion since Arrow’s work has 

led to discounting the relevance of the theorem for both 

political decision theory and economic welfare theory. It 

has been argued that the concern of welfare economics is 

counseling individual citizens or communities based upon 

some ethical premises or value judgments and establishment 

of these premises "has little or no bearing on welfare 

economics ."^

Arrow's criterion was constructed in an ordinal 

utility framework and failed to reflect any strength of 

individual preferences.^^ The process of representative

^Burkhead and Miner, Public Expenditure, p. 46. 

^Bergson, Normative Economics, p. 46.

H-Ibid., p. 45.
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government, however, allows these preference intensities to 

be weighted through vote trading by political represent

atives. z It has also been shown that if a "simple and 

probable type of interdependence is assumed among the 

individual’s preference functions," the problem is trivial 

with large numbers of voters.

Rating Scale

One of the basic problems in social sciences is 

development of valid and reliable measuring instruments. 

Measurement has been defined as a set of "rules for 

assigning numbers to objects in such a way as to represent 

quantities of attributes."^ Economists have been plagued 

with unsuccessful attempts to develop an interval measure

ment of social welfare. The inability to establish a 

standarized measure of utility, allowing for interpersonal 

comparisons, has hampered the practical application of 

welfare theory in public decision-making.

In other social science fields attempts to measure 

characteristics, such as intelligence, perception, or 

attitudes, have had somewhat greater success. Summated 

scales, differential scales, and cumulative scales are

l^Haefele, A Utility Theory, p. 352.

13Gordon Tullock, "The General Irrelevance of the 
General Impossibility Theorem," The Quarterly Journal of 
Economics, LXXXI, No. 2 (May, 1967), p. 256.

14Jim C. Nunnally, Jr., Introduction to 
Psychological Measurement (New York: McGraw-Hill Book Co., 
1970), p. 7.
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three general types of scales which have been developed.15 

The summated scale has had a relative degree of 

success in social science research and is probably used 

most frequently. In development of such scales the subjects 

are asked to respond to a series of items or questions. 

Each response is given a numerical score, and the summation 

of all scores for an individual is interpreted as 

representing his position on the measurement scale. No 

attempt is made to construct the questionnaire so that 

items are evenly distributed over the entire range of the 

scale as required by other techniques. This makes the 

development considerably easier but may limit the attainable 

level of measurement.

One of the more frequently used summated scales, 

devised in 1932, was perfected by Likert.1$ The scale, now 

referred to as the Likert scale, has been widely used in 

attitudinal studies. It makes possible the ordinal ranking 

of individuals in terms of the favorableness of their 

attitudes toward a given object. The scale does not 

provide a basis for saying how much more favorable one is 

than another.

Another broad group of scales which may provide 

interval measurement are referred to as differential 

scales. L. L. Thurstone has been instrumental in

15 C1 a i r e Selltiz, Research Methods in Social 
Relations (New York: Holt, Rinehart, and Winston, Inc., 
1962), pp. 357-377.

16
Ibid., p. 366.
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developing the approach, and one method of developing the 

scale is referred to as the "equal appearing" intervals 

17method. Several hundred items are evaluated by a panel of 

judges, and the scale value assigned to each item is the 

median value of these judges. A small number of the items 

are selected from throughout the scale range to represent 

equal appearing intervals. By this procedure an interval 

scale is supposedly developed.

Considerable criticism has been raised against the 

Thurstone scale, and its ability to provide an interval 

level of measurement seems questionable. Selltiz analyzed 

both types of scale and also questioned their validity, but 

he seemed to be more acceptable to the Likert-type scales.

Two general criteria need to be met when selecting 

items for inclusion in a rating scale. First, the items 

must promote responses related to the attribute being mea

sured. Second, the scale must differentiate between 

people who are at different points along the dimension 

being measured.

In developing a summated rating scale based upon 

several items or questions, two assumptions are generally 

made relating to the weighting of individual items and the 

weighting of individual responses within an item. The 

general approach is to weight each item equally and assign

1 7 Ibid., p. 359.

1 8 Ibid., pp. 357-58.
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weights of 1, 2, 3, etc., corresponding from the lowest to 

highest individual response within an item. The approach 

not only assumes an equality between similar responses to 

all items, but it also assumes that the distance between 

two adjacent responses for a particular item equals one 

unit and equals the distance between any other adjacent 

response for that item.^

Some items may have greater importance than others, 

and an unequal weighting of items may be desired. A basis 

for making this distinction does not generally exist. A 

procedure known as the sigma scoring technique has been 

developed for allowing different weights for identical 

responses to different items. This approach assumes a 

normal distribution for the individual responses. The 

positive and negative deviations of the midpoints of each 

response category from the mean are converted to positive 

values called sigma scores and used as weights. The approach 

is rather laborious and has not proven to change the results 

appreciably.^

Another type of scale used less frequently is the 

cumulative scale. It is developed by ordering the items 

according to their intensity. If a respondent agrees with a 

particular item, he is expected to respond favorably to all 

prior items. Further, if the individual responds

■^William J. Goode and Paul K. Hatt, Methods in 
Social Research (New York: McGraw-Hill Book Company, Inc., 
1952), p. 273.

2 0 Ibid., pp. 273-274.
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unfavorably to an item, he would be expected to respond 

unfavorably to all additional items on the scale. An 

individual's score is computed based on the number of 

favorable responses.

The Bogardus social-distance scale is an example of 

a cumulative scale which aggregates scores across indi

viduals rather than across items. The scale represents a 

continuum from close association to hostility or rejection 

of some ethnic group. It is the classic technique for 

measuring the attitudes of different segments of the 

population toward specific ethnic groups.2^

A detailed procedure is followed in developing word 

associations which represent equal appearing intervals 

over the complete range of the social-distance continuum. 

This involves analyzing approximately 100 judges’ responses 

to a large number of statements before selecting a few 

statements which approximate equal appearing intervals.

Public Perception Studies

The use of such scales to measure public preferences 

and attitudes is a subject area germane to public decision 

theory but seldom emphasized in economic literature. 

George Katona and other researchers associated with the 

Survey Research Center, University of Michigan, have 

emphasized the economic relevance of the public's attitudes 

and preferences. They suggested that measurement of the

2 1Selltiz, Research Methods, pp. 370-371.
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public’s attitudes toward production of public goods and 

services was needed as a partial basis for making public

decisions. Majority preferences were not regarded as a 

mandate to decision makers, but it was felt that information 

of this type should be available and have a bearing on the 
. . 22

decisions made.

Public attitude and preference surveys have been 

conducted in varied subject-matter areas, including the 

quality of the environment and natural resource use. Some 

of the procedures and findings of studies in these two 

areas are reviewed in this section.

In a 1971 study in New York State the problem 

volunteered most frequently as being the most serious prob

lem facing the community was pollution.23 in  a 1972 

nationwide study of metropolitan housewives, "protection of 

the natural environment" and "preservation of natural 

resources" ranked fifth and seventh, respectively, as 

national problems.^ Other studies conducted by different

22Eva Mueller, "Public Attitudes Toward Fiscal 
Programs," Quarterly Journal of Economics, Vol. 77, No. 2 
(May, 1963), p. 210.

23 Louis Harris and Associates, Inc., The Public’s 
View of Environmental Problems in the State of New York 
(May, 1971), p. 11.

^National Analysis, Inc., prepared for Environ
mental Protection Agency, "Metropolitan Housewives’ Attitudes 
Toward Solid Waste Disposal," (June, 1972), p. 16. (Draft 
copy-mimeographed).
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research organizations have reflected similar findings.

Some researchers have focused on specific segments 

of the environment, such as water quality, air quality, or 

land use. Here, also, the findings indicated that the 

public perceived these topics as being nationally important 

. 26issues.

One hypothesis which was tested in these investi

gations was that the public’s perception of natural resource 

problems and their willingness to pay for attacking the 

problems varied by socio-economic characteristics. In a 

Wisconsin water quality study, regression analysis was used, 

and perception of water quality was defined as the dependent 

variable. ' It was concluded that concern about water 

pollution was unrelated to income and that women were more 

likely to feel that pollution was a problem than men. The 

study also indicated that people in small towns were more 

likely to consider pollution a problem than people in larger 

urban areas. The last conclusion was recognized by the

25Rita James Simon, "Public Attitudes Toward 
Population and Pollution," Public Opinion Quarterly, Vol. 35, 
No. 1 (Spring, 1971), p. 94; Arvin W. Murch, "Public Concern 
for Environmental Pollution," information corresponding to 
that given for Simon, p. 101.

H. George Frederickson and Howard Magnas, 
"Comparing Attitudes Toward Water Pollution in Syracuse," 
Water Resources Research, Vol. 4, No. 5 (October, 1968), 
p^ 888; Metropolitan Housewives’ Attitudes, p. 5; Elizabeth 
L. David, "Public Perceptions of Water Quality," Water 
Resources Research, Vol. 7, No. 3 (June, 1971), p. 454.

^David, Water Resources Research, p. 454.
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researcher to be contrary to the general degree of pollution 

in small and large cities.

Another study interested in the extent of public 

concern for the quality of the environment concluded that 

the "environmentally concerned individual tends to be more 

liberal in sociopolitical orientation, younger, and better 

educated than persons who are less concerned with ecological 

issues.' ° It was suggested that a pluralistic consti

tuency dedicated to environmental quality improvement may 

not presently exist. The study used Likert-type scaling 

techniques to develop five different scales referred to as 

conservation scale, pollution scale, power plant scale, 

pollution control scale, and overpopulation scale. These 

scales were based on thirteen to sixteen independent items.

Economists have recognized the problems associated 

with asking the public how much they are "willing to pay" 

for provision of nonmarket goods and services. People 

cannot be expected to know very accurately how much they 

would pay for goods and services they are not accustomed to 

purchasing. If they knew, the "free rider principle" would 

suggest they would not reveal their preferences accurately.2$ 

Another problem is that factors, such as political 

party affiliation and levels of government providing the 

goods or services, influence the preferences for public

2 8Louis N. Tognacci, Russel H. Weigel, et al., 
"Environmental Quality," Environment and Behavior, Vol. 4 
(March, 1972), pp. 83-85.

29Burkhead and Miner, Public Expenditure, p. 46.
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goods and services. For example, in a study of the Durham, 

North Carolina, community it was found that the degree of 

pollution problems as perceived by the public was positively 

related to willingness to pay for problem alleviation. 

When specific measures were proposed involving existing 

institutions and means of financing, however, the rela

tionship did not necessarily hold.30

Acknowledging these shortcomings, the willingness to 

pay concept still has some credibility, and questions of 

this type have been asked. In a New York State study of the 

public's view of environmental problems, it was found that 

60 percent of the respondents indicated a willingness to 

accept a $50 increase in family expenses to reduce pollution. 

When the amount was raised to $200, only 33 percent so 

. 31indicated.

In the same study, car owners were asked if they 

would be willing to pay specific additional amounts for a 

car with a pollution free engine. There were 60 percent 

who indicated a willingness to pay $200, and 81 percent were 

willing to pay at least $50 over their present costs. This 

willingness to pay was found to be positively related to 

32 income and negatively related to age.

Murch, Public Concern for Environment Pollution, 
p. 105.

3-*-Lou is Harris, Public's View of Environmental 
Problems, pp. 128-29.

32Ibid., p. 45.
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A detailed study of the public’s perception of a 

local problem in Clarkston, Washington, was established for 

the specific purpose of "determining the nature and extent 

of air pollution . . . and to assemble data and information 

needed as a basis for remedial action."33 This town is 

near a Kraft pulp mill. Public complaints about reduced 

visibility, damage to house paint, tarnished silver, and 

suspected effects on health motivated the U.S. Department of 

Health, Education, and Welfare to undertake the study of the 

area. A questionnaire was developed which attempted to 

measure the public’s perception of air pollution along three 

separate continue— awareness of a problem, personal sever

ity. Then, using Guttman scale analysis these individual 

indexes were combined to develop a single index of the 

proportion of the Clarkston population disturbed by air 

pollution. Twenty percent of the subjects were found to 

have a zero scale type reflecting essentially no awareness 

or concern for air pollution in Clarkston. The remaining 80 

percent were distributed among the 1 to 4 scale types 

reflecting a low to high degree of awareness and concern.

In reviewing the literature two interesting points 

became apparent. The first was that no attempt was found to 

relate problem awareness to some physical measurement of the 

existence and severity of a problem. The general approach

33Nahum Z. Medalia, Community Perception of Air 
Quality; An Opinion Survey of Clarkston, Washington 
(Cincinnati: Public Health Service No. 999-Ap-10, 
June, 1965), p. v.



41 

has been to select a problem area and then relate per

ception of the problem to socio-economic characteristics. 

The second point was that findings of association between 

awareness and socio-economic characteristics were not 

consistent between studies.



CHAPTER IV

METHODOLOGY AND ANALYTICAL PROCEDURE

Limited research has been pursued to establish the 

public's opinions and preferences on natural resource 

issues. The project was instigated as an exploratory study 

in this area. The State of Missouri was selected as the 

geographical base for the investigation recognizing that 

research results would be desirable for all areas of the 

country if they proved valuable in a planning context.

In a democratic society all responsible members 

should have a voice in public decision-making. In this 

context, it would have been desirable to define the popu

lation of interest for the research as all eligible voters. 

The population referenced in the study was modified slightly 

to include all Missouri household heads and their spouses. 

A quota sampling procedure was used which forced the sample 

to reflect several socio-economic characteristics of the 

entire adult population. The perceptions of the omitted 

segment of the population were not expected to vary 

significantly from those included. Thus, the results were 

viewed as reflective of the entire adult population of 

Missouri.

An underlying assumption of the research was that 

consumer sovereignty was a desirable social goal which
42
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should be preserved in some "workable" form. The procedure 

followed the self-interest approach in selecting the 

individual's perception of a problem and evaluation of its 

seriousness as a basic unit for decision-making in resource 

allocation.

Study Area

The 114 Missouri counties were organized into 

twenty regional planning commissions following passage of 

State legislation in 1966. The purpose of these commissions 

was to help solve common problems through state and regional 

planning. Economic base concepts were employed in estab

lishing the twenty commissions, and community 

characteristics, such as physical and social compatibility 

and location of economic growth centers, were considered.

The twenty commissions represented more geographic 

detail than desired in the study. Therefore, they were 

combined into six planning regions as delineated in 

Figure 1. The planning region boundaries followed regional 

planning commission boundary lines to keep the research as 

meaningful as possible to the smaller planning entities. 

The same economic base concepts used in designating the 

original twenty commissions were employed in combining 

commissions into six planning regions.

The Northwest Planning Region has 16.7 percent of 

the state's land area and 6.5 percent of the state's 

population. St. Joseph is the dominant economic center for
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the region, but Marshall, Maryville, and Chillicothe with 

over 10,000 inhabitants also serve as smaller centers. 

Some soils in the region are highly suitable for intensive 

crop production although most are hindered by erosion and 

maintained in less intensive agricultural uses. The two 

primary mineral resources mined in the region are coal and 

clay.

The Northeast Planning Region has 16.6 percent of 

the state's land area and 8.4 percent of the population. 

There are several economic centers in the region, of which 

Columbia and Jefferson City are the largest. Other cities 

with a population of 10,000 or more are Hannibal and 

Kirksville in the northern section and Fulton, Mexico, and 

Moberly in the southern half of the region. Many of the 

river bottomlands are intensively cropped despite the 

existence of flooding and drainage problems. The uplands 

are generally maintained in grassland and woodland, but 

some rotational cropping is practiced. Coal is the most 

important mineral resource of the region.

Kansas City and St. Louis, along with the urban 

fringe of the two metropolitan areas, are the economic 

centers for planning regions 3 and 4. The Kansas City 

Planning Region has 7 percent of the state's land area and 

the St. Louis Planning Region has 6.2 percent of the land 

area. The St. Louis region has the largest proportion of 

the state's population with 39.9 percent, followed by the 

Kansas City region with 20.6 percent. The agricultural
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sector of the two regions is of secondary importance 

because of the small land area involved and the prevalence 

of industry.

The Southwest Planning Region is the largest with 

38.3 percent of the land area but with only 16.9 percent of 

the state's population. The economic centers with over 

10,000 population include Joplin, Carthage, Springfield, and 

Rolla. The region is the least suitable area of Missouri 

for crop production, but it has outstanding scenic value. 

The top soils are very shallow, and the subsoils are porous 

allowing fast penetration of rainfall and formation of 

underground streams and spring outlets.

In the Southeast Planning Region, the economic 

centers are Cape Girardeau, Poplar Bluff, and Sikeston. The 

region has 15.2 percent of the state's land area and 7.7 

percent of the population. The fertile delta soils are the 

most intensively cropped in the state. Some of the south

east counties in this region have over 75 percent of their 

land area under cultivation, but the rate of cultivation 

declines as one moves north and west. Principal mineral 

resources in the region are coal and zinc, but some iron and 

lead are mined.

Missouri ranges from densely populated urban areas 

with sizeable industrial complexes to sparsely populated 

regions. The physical terrain ranges from level delta land 

under intensive agricultural use to mountainous regions 

which are primarily tourist oriented. In the northern half
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of the state the stream flows vary considerably with many of 

the small tributaries being dry part of the year. During 

low-flow periods, streams used for disposal of effluents and 

other wastes have a high concentration of pollutants. In 

the southern part of the state most of the streams are 

supplemented by springs and generally have higher low-flows. 

Stream pollution still results at points near raw sewage 

inputs. With such a diverse setting, a wide variety of 

environmental quality and natural resource use problems 

would be expected.

Data Collection

The development of data collection procedures was 

guided by the objective of utilizing a technique which would 

correspond with time and fiscal constraints of various 

planning groups. Several alternatives were considered, and 

the possibility of using telephone interviewing techniques 

or the Amalgam Statewide Survey, conducted by the University 

of Missouri Public Opinion Survey Unit, was investigated.

The approach selected was to contract data col

lection with a private research organization, National 

Family Opinion, Inc., of Toledo, Ohio. It maintains a 

current panel of households whose family members have 

expressed a willingness to answer mail questionnaires. A 

quota sample was drawn from the panel representative of the 

Missouri adult population on four socio-economic 

characteristics— age, sex, income, and population density. 

The sample was drawn from all household heads and their
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spouses to simplify the problem of contacting different 

family members in a mail questionnaire. Two mail question

naires were developed and are presented in Appendix A. 

Socio-economic characteristics of the respondents to these 

questionnaires are presented in Appendix B.

The questionnaires were developed around four basic 

questions:

1. How concerned is the public about the quality 
of the natural environment?

2. How does the public view the change that has 
taken place in the quality of the natural 
environment in their community over the last 
ten years?

3. Are people "willing to pay" for improvement of 
the quality of the water, land, and air?

4. What is the public's view of the salient natural 
resource problems in their communities?

Structured and unstructured questions were used in 

a series of two questionnaires in attempting to identify all 

salient natural resource problems. In the first question

naire open-ended questions were asked concerning problems 

associated with the three basic resources— water, land, and 

air. These resources were broadly defined in an attempt to 

encompass all natural resource problems. Then, based on the 

responses to the first questionnaire, a series of structured 

questions were developed for a followup questionnaire to the 

initial respondents.

The distribution of responses to open-ended 

questions may not appropriately reflect the public's 

perception of community problems. Individuals may not be
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adequately informed, may not always recall every serious 

problem, and may be hesitant to commit themselves because of 

the sensitivity of the question. Use of such responses, as 

representative of the public's perception of the problem, 

would have assumed that the omitted problems were random 

events. Respondents may be more prone to mentioning con

ventional-type problems in response to open-ended questions, 

and the public's perception would be skewed accordingly.

A structured series of questions was expected to 

minimize some of these inadequacies but would not have 

allowed for public identification of problems. The series 

of two questionnaires was expected to result in a better 

appraisal of the public's perception of natural resource 

problems than would have been developed from individual use 

of either questionnaire.

Data Analysis

Some of the data collected were measured in nominal 

units for which order has no meaning. Geographical region, 

occupation, and sex are classifications of this type. Other 

attributes, such as seriousness of a problem, population 

density, and family income, were measured on an ordinal 

basis where "equal" or "greater than" distinctions can be 

made.

Nonparametric statistical techniques were used in 

the analysis because of the nominal and ordinal level of 

measurement of the variables involved. The formulas for

each of the statistical tests utilized in the study are
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presented in Appendix C. 

The distribution of all variables was not known to 

be normal, and some variable classifications were 

open-ended. It was desirable to use the same measure of 

central tendency throughout the study, and for this reason 

the median was selected.

Median values were developed for two variables, 

concern and seriousness. Median concern for the quality of 

the natural environment was established at the community and 

state level. Median seriousness values were developed for 

general problems and specific natural resource problems.

The procedure for developing median values was the 

same for each variable. Four adjectives, "not,” "slightly," 

"very," and "extremely," were selected for use to infer 

continuous intervals on the entire concern and seriousness 

scales. The detailed process of developing word asso

ciations which represent equal appearing intervals was not 

pursued. Instead, seriousness adjectives which have been 

evaluated and used in many other studies were selected. 

These word associations were expected to approximate equal 

segments on the concern and seriousness continuum under 

study.

For analysis purposes a weight of 1 through 4 was 

used, 1 for not concerned or not serious up to 4 for 

extremely concerned or extremely serious. In the discussion 

a median value of 2.00 reflected the midpoint of the 

slightly concerned or serious category. The range of the
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very serious or concerned categories was from 2.5 to 3.5. 

A value of 3.30 represented a point 80 percent of the way 

across the very serious interval.

Any progressive numbering system would be adequate 

for establishing median values, and equal appearing inter

vals are not essential for this part of the analysis. These 

are critical characteristics, however, for developing a 

problem importance index, and all median values were based 

on this framework to be consistent throughout the analysis.

A Chi-square analysis was used to test for 

independence between two variables. It indicated the 

likelihood of having a distribution as different from 

statistical independence as observed by chance alone. It 

did not, however, measure the degree of association which 

existed between two variables. The main emphasis of the 

analysis was to explore for the existence of covariation 

between socio-economic characteristics and public perception 

of natural resource problems.

Nonparametric correlation analysis was also used 

to test for linear association between all variables 

measured at the ordinal level. A single summary statistic 

which described the strength of the linear association 

existing between two variables was an additional output of 

the correlation analysis. The Kendall technique of non

parametric correlation analysis is preferred when the 

number of ordinal categories is small, resulting in a large
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number of ties, and this procedure was used.^

The approach might appear to be a duplication of 

the analysis for ordinally measured variables. The 

Chi-square analysis tested for any form of association, 

either linear or nonlinear. The correlation analysis 

provided a more powerful test for a linear association but 

was inappropriate for identifying nonlinear associations. 

Use of both techniques provided a basis for suggesting the 

existence of either type of relationship. The employment of 

only one of the analysis techniques would have meant using 

a less powerful test than was available for detecting 

linear relationships or using a technique inappropriate for 

detecting nonlinear relationships.

Physical condition as a variable

Statistical tests for association do not identify 

the existence of a cause and effect relationship. A dia

grammatic representation of some of the relationships 

thought to influence the public's perception of natural 

resource problems is presented in Figure 2. The combined 

influence of these relationships was believed to more 

nearly reflect the real world, but this complicates the 

picture for making inferences from research findings.

The solid line in the figure suggests that the 

public’s perception of natural resource problems is the

^Norman H. Nie, Dale H. Bent, and C. Hadlai Hull, 
Statistical Package for Social Sciences (New York: 
McGraw-Hill, 1970), p. 153.
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direct result of the individuals’ socio-economic charac

teristics. Public perception studies which have included 

only information on socio-economic characteristics tended 

to operate in this framework. The dashed line suggests 

that the public’s perception is the direct result of the 

physical features of the natural environment in the 

respondent's community. The dotted line suggests that a 

relationship exists between the physical condition and the 

inter-related socio-economic characteristics.

Past research tended to ignore any influence of the 

physical condition upon public perception. If the existing 

physical condition influences perception as suggested, 

studies of large geographic areas which omitted the physical 

condition as a variable, but had definite physical 

variations, may have resulted in erroneous conclusions. 

Studies of small geographic areas could have been based on 

the assumption of a constant physical environment through

out the study area, but such a justification statement was 

not found in reviewing past studies.

The physical condition at each sample point in the 

study was not known, and identification of this type of 

information would have been very complex. Further study in 

the area would involve measuring aspects of the environment, 

such as aesthetic quality, for which no universally 

accepted standard units of measurement are available. The 

existence of some of the relationships suggested in Figure

2 cannot be examined until research quantifying these
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aspects of the physical environment are conducted.

An attempt was made to quantify the quality of the 

air in the respondent's community. The Missouri Air Conser

vation Commission has monitored the quality of the ambient 

air at various locations throughout the state. Two measures, 

settleable particles and suspended solids, were used as a 

basis for development of a high, medium, and low air quality 

deterioration code for each Missouri county. The county 

rating was based on the mean value for the six-month period 

from January 1, 1971, to July 30, 1971.2

Counties with no monitoring station were assumed to 

have the least air quality deterioration and were given a 

"low" rating. Monitored counties with a mean value of 25 

tons or more of settleable particles per square mile or 75 

micrograms or more of suspended solids per cubic meter were 

given a "high" air quality deterioration rating. Monitored 

counties with mean values below these figures were given a 

"medium" rating. County air quality deterioration ratings 

are summarized in Figure 3. Such a delineation was 

recognized to be merely an approximation of the actual 

community situation.

The air quality variable was used in a partial 

non-parametric correlation analysis to further examine the 

relationship between socio-economic characteristics and 

public perception of air quality problems. The technique

^Missouri Air Conservation Commission, Missouri Air 
Quality January-June 1971 (Jefferson City, Mo.).
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was used to suggest spurious relationships and provide an 

underlying basis for suggesting causal inferences.

Importance index

An absolute measure of the social benefit resulting 

from the alleviation or reduction in intensity of a specific 

salient problem would be very useful in planning. Identi

fication of such a measure was beyond the scope of the 

research. An attempt was made to use the data collected on 

the public's perception of specific problems as a basis for 

developing a problem importance index. The basic assumption 

was that the importance the public attached to a specific 

natural resource problem was directly related to the 

improvement in social welfare forthcoming through alleviation 

of the problem.

The individual utility received from a good or 

service was recognized to be a function of more than one 

factor. The individual's consumption level was considered 

the dominant variable, but others included the means of 

financing production, the consumption level and general 

welfare of others, and the individual's capacity for 

satisfaction.

In the research, the individual's evaluation of the 

existence and seriousness of natural resource problems was 

assumed to be highly correlated with the utility the 

individual would receive from the alleviation or reduction 

of the intensity of the problem. The importance of a 

problem was recognized to be a less than perfect surrogate



58

for utility but was suggested as being indicative of the 

gross social benefit forthcoming from diminishing or alle

viating a natural resource problem.

Some scaling techniques used in other social 

sciences were employed in developing such an importance 

index. The index was computed by adding across individuals 

to scale items rather than aggregating across items to 

scale individuals as most scales have been developed.

Data were collected on a respondent's awareness and 

perceived seriousness of forty-seven salient natural 

resource problems. The importance index was developed by 

combining the two characteristics, awareness and seriousness, 

into categories of no problem, a problem which was slightly 

serious, a problem which was very serious, and a problem 

which was extremely serious. Each of these classifications 

were viewed as being an interval on a broad continuum of 

problem seriousness.

For analytical purposes a weight of 0 to 4 was 

assigned to each seriousness category— 0 being no problem 

and 4 a problem which was extremely serious. The importance 

index of each specific problem was developed by summing the 

seriousness weight associated with that problem for each 

respondent. There were 578 respondents to the second 

questionnaire, and the procedure established a scale with a 

potential range from 0 to 2,312.

The appropriateness of the weights was examined by

using the sigma scoring technique to standardize the
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responses and develop different weights for each problem. 

Only minor modifications in the importance index resulted 

with the sigma scoring technique, and the results are 

compared in Appendix D.

A problem confronted in developing the index was 

that different combinations of responses resulted in equal 

importance indexes. For example, one response of extremely 

serious was equal to two responses of slightly serious or 

four responses of not serious. In general, such equal 

combinations would be expected to reflect social indifference 

of one action over another. Further investigation would be 

necessary to determine whether the word associations se

lected reflected the appropriate combinations. Such an 

investigation was not undertaken but would be necessary 

before the use of an importance index concept could be 

widely used as a tool in comprehensive planning.

In developing the importance index, problem 

seriousness was assumed to be a continuous variable which 

all individuals applied consistently across similar types 

of problems. That is, if an interval seriousness scale 

existed and the division between not serious and slightly 

serious for a particular individual was 1.5 units for one 

problem, it would be the same for all other natural resource 

problems. Any problem with a scale value of less than 1.5 

units would be arbitrarily referred to as not serious.

A more substantive basis for the development of the 

scale and its economic value needs to be further
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investigated. Detailed testing for word associations 

representing equal appearing intervals and scale validity 

and reliability are needed. In this respect, the scale can 

only be viewed as an initial thrust which appears to have 

considerable potential and needs further exploration.



CHAPTER V

PUBLIC PERCEPTION OF THE QUALITY 
OF THE NATURAL ENVIRONMENT

Natural resource managers and planners are a 

dominant force in establishing the quality of the natural 

environment. Subjective decisions concerning trade-offs 

between environmental quality and other social objectives 

are inherent in natural resource use and development plans. 

The present subjective decision-making process does not 

attempt to objectively ascertain the general public's 

preferences. The process could be enhanced through con

sideration of descriptive data on the general public’s 

perception of their environment.

Primary data were collected and analyzed on the 

public’s perception of general aspects of the natural 

environment and specific salient natural resource problems. 

Results of the analysis of the general aspects are reported 

in this chapter, and results of the specific problem 

analysis are summarized in the following chapter.

General Concern

The quality of the natural environment has been a 

major national concern for the past several years. It has 

received recognition in national political campaigns,

61
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newspapers, and State of the Union messages. National and 

regional surveys have suggested that the public views 

environmental quality as a local and a national problem, 

ranking it as one of the five most important community or 

national problems.

The concern Missourians have for the quality of the 

natural environment at the local community level and for 

the state as a whole was analyzed. Respondents were found 

to be atypical of national trends. Approximately 61 

percent were extremely or very concerned about the quality 

of the natural environment within their respective com

munities, as shown in Table 1. A slightly larger percent 

were concerned about the quality of the natural environment 

at the state level.

TABLE 1 
RESPONDENTS' CONCERN FOR THE QUALITY OF THE NATURAL 
ENVIRONMENT AT THE COMMUNITY AND THE STATE LEVEL

Degree of Concern
Community Concern State Concern
Number Percent Number Percent

Not concerned 27 ■ 3.7 16 2.2
Slightly concerned 237 32.4 214 29.2
Very concerned 326 44.5 344 47.0
Extremely concerned 118 16.1 109 14.9
No response 27 3.3 49 6.7

The quality of specific natural environmental 

attributes varies widely in the State of Missouri. In such 

a diverse setting, individuals in different regions were 

expected to view their local environmental situation dif

ferently. They also were expected to have different views
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of the local and the statewide situation. A comparison of

the median degree of concern at the community and the state

level did not reflect this differentiation, Table 2. Most 

of the regions were more concerned at the state level, but 

very small differences were found. The median value for 

the entire study area was 2.78 for community concern and 

2.83 for state concern.

TABLE 2
RESPONDENTS' MEDIAN CONCERN FOR THE QUALITY OF THE 
NATURAL ENVIRONMENT AT THE COMMUNITY AND THE STATE 

LEVEL BY PLANNING REGION

Planning Region Median
Community Concern

Median 
State Concern

Northwest 2.70 2.70
Northeast 2.68 2.75
Kansas City 2.79 2.81
St. Louis 2.90 2.90
Southwest 2.49 2.71
Southeast 2.85 3.00

All Regions 2.78 2.83

No wide variation in median community concern 

between regions was found. The Southwest Planning Region 

had the lowest value of 2.49, compared to the highest value 

of 2.90 for the St. Louis Planning Region. Although the 

intensity of the public's perception of specific problems 

was expected to vary widely from region to region, it was 

not reflected in these values. Apparently, each region has 

a composite environmental situation about which people are 

substantially concerned even though the specific problems 

may differ.
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The Kansas City, St. Louis, and Southeast Planning 

Regions appeared to exhibit a higher degree of community 

and state concern for the quality of the natural environ

ment than the other three regions. The distribution of the 

varying degrees of community and state concern, by planning 

regions, was analyzed with a Chi-square test. The null 

hypothesis of no difference in community concern between 

planning regions was tested and rejected, Table 3. In a 

similar null hypothesis test for state concern, the Chi- 

square value was 21.60 with fifteen degrees of freedom 

which was not significant, (,10<P<.20).

TABLE 3
RESULTS OF A CHI-SQUARE TEST FOR INDEPENDENCE 

BETWEEN COMMUNITY CONCERN AND SELECTED
SOCIO-ECONOMIC CHARACTERISTICS

Socio-economic
Characteristics

Computed 
Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Planning regions 31.72 15 .01
Population density 30.47 15 .01
Family income 18.74 12 .10
Occupation 74.89 27 .001
Sex 2.27 3 .50
Age 21.09 15 . 20
Education 25.13 9 .01

A tendency to place higher weights on more 

geographically immediate problems would suggest a basis for 

some regional variation in state concern. Respondents were 

all from the same state, however, and should have evaluated 

the same composite situation as a basis for expressing
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concern at this level. Less variation at the state level 

was, therefore, to be expected.

Past research has indicated that the environmental 

quality movement has been more pronounced among individuals 

with certain socio-economic characteristics. A Chi-square 

analysis was used to test the null hypothesis of 

independence between community concern and several other 

socio-economic characteristics— income, population density, 

occupation, education, age, and sex. The analysis 

suggested that the null hypothesis should be rejected at 

the 5 percent level of significance for three of these 

socio-economic characteristics— population density, occupa

tion, and education.

It should be cautioned that interrelationships 

between the variables may have been the cause of the 

significant variation rather than the direct influence of 

the variable itself. For example, the occupational groups 

with an above average degree of concern for the natural 

environment were concentrated in the major urban areas. 

Occupation may have been associated with community concern 

through an indirect, rather than a direct, relationship 

with geographic location. This pointed out some of the 

problems of drawing inferences from the results and 

emphasized the need for analysis techniques which would 

permit the influence of some variables to be controlled.
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Relative Importance of General Problems

Over 90 percent of the respondents suggested they 

were concerned about the quality of the natural environment 

at the community and the state level. To establish the 

relative importance of this problem, the public's percep

tion was compared with other problems. Information on the 

awareness and seriousness of several nationally recognized 

problems, including the quality of the natural environment, 

was collected and is summarized in Table 4.

TABLE 4 
RESPONDENTS' AWARENESS AND PERCEPTION OF SERIOUSNESS 

OF FOUR NATIONAL PROBLEMS AT THE COMMUNITY LEVEL

Problem Percent 
Aware

Median 
Seriousness

Drug addiction 89 2.64
Crime 93 2.18
Quality of natural environment 84 2.04
Welfare of poor 81 2.08

The quality of the natural environment, as a com

munity problem, was indicated by 84 percent of the 

respondents. They were more aware of two other problems, 

drug addiction and crime, but less aware of the problem of 

welfare of poor. The median seriousness of the quality of 

the natural environment as a problem in the respondents' 

communities was 2.04, the lowest value of all four 

problems. Although the Missouri public apparently did not 

consider the quality of the natural environment as the most
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important problem in the state, the research did establish 

it as an important problem.

Natural Environmental Quality Change 

All members of the public did not feel that every 

component of the natural environment was deteriorating. In 

fact, more people viewed the quality of the water and land 

resource as having improved or not changed than thought it 

had deteriorated, Table 5. Over 20 percent of the 

respondents viewed the quality of the water and land 

resource as having improved over the last ten years. 

Another 29 to 34 percent felt that the quality of the 

resource had not changed. Water quality deterioration was 

thought to exist by 31 percent of the respondents, and 33 

percent felt land quality had deteriorated. Only 40 

percent of the respondents felt air quality had improved or 

not changed; whereas 48 percent suggested it had deter

iorated.

TABLE 5 
RESPONDENTS' PERCEPTION OF CHANGE IN WATER, LAND, 

AND AIR QUALITY OVER THE LAST TEN YEARS

Degree of Change
Percent of Public Indicating Change

Water 
Quality

Land 
Quality

Air 
Quality

Greatly deteriorated 10.0 7.9 21.4
Slightly deteriorated 21.4 25.1 26.8
No change 34.3 28.8 27.0
Slightly improved 13.5 16.0 10.2
Greatly improved 
Don't know

10.0 5.9 3.0
9.6 14.5 9.8

Total 100.0 100.0 100.0
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Many respondents who thought water, land, and air 

quality had not deteriorated also expressed a concern for 

the community environment, indicated that a problem of some 

degree of seriousness existed, and expressed a willingness 

to pay for quality improvement in these problem areas. 

Environmental deterioration is generally considered to be 

the dominant factor behind the environmental movement. The 

results suggested that deterioration was not a prerequisite 

for desiring quality improvement and outward shifts in the 

demand for environmental quality may also contribute to a 

disequilibrium condition.

The combination of shifts in the supply and demand 

for public goods and services will determine the direction 

and rate of change in the quality of the environment needed 

in the years ahead. It is important that both functions be 

better understood before policy instruments for regulating 

environmental quality through time are finalized. For 

example, rigid devices, such as quality standards, would be 

ineffective if major temporal shifts in the demand or 

supply of environmental quality aspects were anticipated. 

If such a policy instrument were used, it would be necessary 

to develop some mechanism for periodic adjustment in the 

future. Otherwise, the system would tend to be locked in on 

a particular quality level and not allowed to change as

needed.
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Water, Land, and Air Quality Problems 

Respondents were asked to specify the seriousness 

of the natural resource problems associated with the water, 

land, and air components. Those reflecting the view that a 

problem of some degree of seriousness existed were consid

ered to be aware of a problem for that particular natural 

resource component. The seriousness of problems related to 

the three basic components of the environment is summarized 

in Table 6. Community water quality problems of some 

degree of seriousness were suggested by 75 percent of the 

respondents. Land quality problems were perceived to exist 

by 72 percent of the respondents, and 78 percent were aware 

of air quality problems.

TABLE 6 
RESPONDENTS' PERCEPTION OF THE SERIOUSNESS OF 

WATER, LAND, AND AIR QUALITY PROBLEMS

Degree of 
Seriousness

Percent of Respondents 
Indicating Seriousness

Water 
Quality

Land 
Quality

Air 
Quality

Extremely serious 7.4 3.6 10.7
Very serious 17.1 14.8 20.4
Slightly serious 30.3 29.5 26.6
Not serious 20.4 23.9 20.6
No problem 19.3 15.6 15.8
Don't know 4.5 9.8 3.4
No response 1.1 2.9 2.5

Total 100.0 100.0 100.0

The median seriousness of the water, land, and air 

quality problems was computed on a 4-point scale. The 

value was 2.07 for water quality and 1.90 for land quality.



70

Median seriousness for air quality was 2.20, the highest for 

the three components. The analysis suggested that 

Missourians, in general, were most aware of air quality 

problems and considered problems associated with this com

ponent of the natural environment to be the most serious.

The distribution of awareness by socio-economic 

characteristics is summarized in Table 7. Air quality 

differences between urban and rural areas are one of the 

more prominent physical divergences in Missouri's natural 

environment. A similar divergence in the public's percep

tion was illustrated with 53 percent of the rural 

respondents and 90 percent of the largest urban group 

expressing an awareness of air quality problems.

Public awareness of water and land quality problems 

was generally greater for urban groups than rural, but the 

difference was not as pronounced as for air quality. 

Further, the positive relationship suggested between urban- 

size categories and perception of an air quality problem was 

not apparent for the water and land quality problems.

The awareness of water, land, and air quality 

problems was greatest for the middle income groups, with 81 

percent of the respondents in the $12,000 to $14,999 income 

group aware of one or more water quality problems. The

highest community awareness rate for other problems was 

represented by the $8,000 to $11,999 income group with 78 

percent of the respondents indicating an awareness of land
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TABLE 7 
RESPONDENTS' AWARENESS OF WATER, LAND, AND AIR QUALITY 

PROBLEMS, BY SOCIO-ECONOMIC CHARACTERISTICS

Socio-economic
Characteristics

Percent of Respondents Aware 
of Problems

Water 
Quality

Land 
Quality

Air 
Quality

Population Density 
Rural 74 64 53
Urban:

Less than 50,000 70 77 75
50,000-499,999 84 72 84
500,000-1,999,999 75 72 86
2,000,000 and over 77 75 90

Family Income 
Less than $4,000 73 62 67
$4,000-$7,999 70 65 69
$8,000-$ll,999 75 78 90
$12,000-$14,999 81 75 83
$15,000 and over 77 74 77

Age
Less than 25 88 83 75
25-34 75 74 82
35-44 76 81 84
45-54 81 76 81
55-64 73 69 76
Over 64 70 56 69

Planning Regions 
Northwest 73 61 59
Northeast 73 77 71
Kansas City 77 73 85
St. Louis 78 75 90
Southwest 69 65 57
Southeast 78 72 67
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quality problems and 90 percent an awareness of air quality 

problems.

Why middle income groups should be more perceptive 

of water, land, and air quality problems was not fully 

understood. One hypothesis for the decline in higher income 

groups was that these groups can afford to partially circum

vent their quality problems through relocation or purchase 

of environmental resources. If the hypothesis is correct, 

then higher income groups are generally confronted with less 

severe circumstances than middle and low income groups. For 

example, affluence may allow higher income groups to live in 

more desirable areas, purchase membership to organizations 

which provide recreational activities and aesthetic 

amenities, and actually buy a desired environment through a 

second home or a rural acreage. On the other end of the 

income scale, the situation may be just reversed. The lower 

income groups may have other economic problems so severe 

that they tend to discount or ignore the less-pressing 

environmental quality problems.

The distribution of awareness by age groups was 

visually examined. In almost every case the four age groups 

below fifty-five had an above average awareness of water, 

land, and air quality problems while the two older age 

groups were below average in awareness. This suggested the 

existence of an association between awareness of quality 

problems associated with the three basic components of the
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natural environment and age but no definite linear trend was 

apparent across all three problems.

Geographical variations in awareness were greatest 

with respect to air quality problems and ranged from 57 

percent in the Southeast Planning Region to 90 percent in 

the St. Louis Planning Region. Land quality problem aware

ness varied from 61 percent in the Northwest Planning Region 

to 77 percent in the Northeast Planning Region. Water 

quality problem awareness varied from 69 percent in the 

Southwest Planning Region to 78 percent in the Southeast 

Planning Region. The variations can generally be 

rationalized on differences in the physical situation, but 

other factors may have been involved.

A comparison of the median seriousness of water, 

land, and air quality problems by socio-economic 

characteristics was conducted using the 4-point median 

seriousness scale. The results are summarized in Table 8. 

The same distributional patterns displayed by awareness 

were evident in the median seriousness analysis. Rural 

respondents rated water, land, and air quality problems less 

serious than urbanites. The most serious problems were 

perceived by one of the middle income groups. The 45-54 

age group viewed water and land quality problems to be the 

most serious while the 35-44 age group held the most serious 

perception of air quality problems. From a regional

standpoint, the problems were generally perceived to be more
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TABLE 8
MEDIAN SERIOUSNESS OF WATER, LAND, AND AIR QUALITY 

PROBLEMS AS PERCEIVED BY RESPONDENTS, BY 
SOCIO-ECONOMIC CHARACTERISTICS

Socio-economic
Characteristics

Median Seriousness
Water 

Quality
Land 

Quality
Air 

Quality

Population Density
Rural 1.83 1.57 1.33
Urban:

Less than 50,000 2.02 1.36 1.65
50,000-499,999 2.00 1.83 1.78
500,000-1,999,999 2.25 2.02 2.22
2,000,000 and over 2.17 2.15 2.83

Family Income
Less than $4,000 2.04 1.78 1.76
$4,000-$7,999 2.02 1.86 2.06
$8,000-$ll,999 2.13 2.98 2.22
$12,000-$14,999 2.10 1.95 2.68
$15,000 and over 2.08 1.88 2.26

Age
Less than 25 2.29 2.07 1.67
25-34 2.17 2.00 2.43
35-44 1.88 1.76 2.67
45-54 2.24 2.16 2.30
55-64 2.13 1.83 2.18
Over 6 4 1.88 1.63 1.84

Planning Regions
Northwest 1.87 1.43 1.18
Northeast 1.98 1.41 1.57
Kansas City 2.21 1.93 2.17
St. Louis 2.18 2.15 2.83
Southwest 1.79 1.81 1.47
Southeast 2.50 1.36 1.88
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serious in the two metropolitan planning regions. One 

exception to the later generalization was the median 

seriousness of water quality problems. Median seriousness 

in this case was greatest for the rural Southeast Planning 

Region.

Regional variation in public awareness and 

seriousness of natural resource problems was expected 

because of the diverse physical condition. The variation 

found was generally in the direction expected based on the 

limited physical information available. Further research 

would be needed to develop a substantive basis for testing 

hypotheses about the causal relationships involved. It is 

necessary to identify such relationships, however, before 

the distributional impacts of various environmental actions 

can be fully identified.

Expression of Willingness to Pay 
for Improved Quality

Identification of the preference intensities for 

specific public goods and services is a necessary input in 

economic resource allocation models. Expression of 

willingness to pay in monetary terms is a desirable 

measurement in this regard because of the comparability 

characteristics of the numeraire. Responses to question

naires on willingness to pay have not proven to be a 

totally accurate basis for predicting consumer behavior in 

the private sector. Responses regarding public goods are
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inclined to be even less reliable because of the intangible 

characteristics of many of these goods, the incentive to 

misrepresent the actual value, and the absence of a forced 

monetary evaluation such as that which takes place in 

purchasing a private good.

Development of detailed questions about specific 

public goods which would minimize the influence of the 

factors tending to bias responses was not in line with the 

exploratory nature of the study. Instead, a more general 

question of the respondents' willingness to pay for water, 

land, and air quality improvement was asked.

The limited usefulness of such responses was 

recognized. Quality improvement of a natural resource 

component was a vaguely defined product which may have 

meant different things to different respondents. Further

more, the influence of the free-rider principle would have 

been expected to bias the responses. The responses would 

not suffice as input data for economic resource allocation 

models and were not intended as such. They do convey a 

general concept of the benefits from quality improvement, 

and periodic collection of the data would reflect shifts in 

willingness to pay.

Analysis of the responses suggested that 74 percent 

of the state’s adult population were willing to pay 

something for water quality improvement, 67 percent were 

willing to pay something for land quality improvement, and 

72 percent were willing to pay something for air quality
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improvement, Table 9. There were 26 percent of the 

respondents who were unwilling to pay for land quality 

improvement, and approximately 20 percent were unwilling to

pay for water or air quality improvement.

TABLE 9 
EXPRESSION OF ANNUAL WILLINGNESS TO PAY FOR 
WATER, LAND, AND AIR QUALITY IMPROVEMENT

Annual Payment

Percent of Respondents 
Willing to Pay for

Water 
Quality

Land 
Quality

Air 
Quality

Nothing 19.9 25.8 20.5
Less than $10 28.7 26.5 26.0
$10 - $24 21.6 19.4 20.9
$25 - $49 8.5 6.7 9.6
$50 - $74 4.9 4.8 4.9
$75 - $99 1.8 1.5 2.2
Over $ 9 9 8.5 8.5 8.7
No response 6.1 6.8 7.2

Slightly over 6 percent of the respondents did not 

answer the question. Some commented on the vagueness of the 

question or improper use of present tax monies. The 

percentage of respondents willing to pay something may have 

been higher if the products had been more explicitly defined 

and the use of the monies collected specified.

Data on the median amount respondents were willing 

to pay for quality improvement were computed by income 

group. The median expression of willingness to pay across 

all income groups was $8.93, $7.84, and $9.97 annually for 

water, land, and air quality improvement, Table 10. If the 

median amounts were based only on those respondents 

expressing a willingness to pay some positive amount, the
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values for the respective natural resource components

would increase to $15.74, $15.54, and $17.30 annually.

TABLE 10
MEDIAN EXPRESSION OF ANNUAL WILLINGNESS TO PAY FOR WATER, 

LAND, AND AIR QUALITY IMPROVEMENT, BY INCOME GROUP

Income Group

Median Willingness to Pay 
Annually for1

Water 
Quality

Land 
Quality

Air 
Quality

Less than $4,000 $ 4.60 $ 2.60 $ 4.17
$4,000 - $7,999 8.72 6.17 8.22
$8,000 - $11,999 8.70 7.72 9.77
$12,000 - $14,999 13.25 9.67 15.00
More than $14,999 19.11 11.61 18.47

All groups $ 8.93 $ 7.84 $ 9.97

Respondents willing to pay nothing are included in the 
median computation.

A strong relationship between willingness to pay and 

income was suggested. As income increased, the median expres

sion of willingness to pay annually for quality improvement 

in all three resource components increased substantially.

Another view of the income effect was developed by 

examining the percentage of respondents expressing a 

willingness to pay various amounts for water, land, and air 

quality improvement on a yearly basis, Table 11. As income 

increased, a larger percent of the respondents expressed a 

willingness to pay for improved quality, as seen by moving 

down the "willingness to pay more than" columns. Similar 

examination of the "willingness to pay nothing" column 

reflected a smaller percent of the respondents were 

unwilling to pay something as income increased.
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The public's indication of willingness to pay 

something for quality improvement was compared with their 

awareness and perception of the seriousness of problems 

associated with the three natural resource components. The 

income groups most aware of problems and having the highest 

median seriousness values were also those most willing to pay 

some annual amount to improve the quality of the respective 

natural resource components.

The research results were encouraging even though the 

willingness to pay questions were directed at a loosely 

defined good. The responses reflected a direct relationship 

between perception of a problem and expressed willingness to 

pay for problem alleviation. The problem of biased responses 

still remains, and the values cannot be considered represen

tative of rational market behavior.

Willingness to pay values or the measures of problem 

awareness, seriousness, and importance should not be inter

preted as welfare indexes which dictate appropriate actions 

for maximizing social welfare. Values were presented because 

they were welfare related, but the precise relationship is 

unknown. The values are intended only as an additional 

source of information for use in a subjective decision-making 

process. Problems associated with making interpersonal 

comparisons, incomplete knowledge on the part of the public, 

and the definition of a social conscience which extends over 

all generations are inherent in the values developed and 

preclude their use as an objective welfare criterion.



CHAPTER VI

PUBLIC AWARENESS, SERIOUSNESS, AND IMPORTANCE 
OF SALIENT NATURAL RESOURCE PROBLEMS

Natural resource planners and managers need some 

measures which will allow them to compare the public's 

perception of specific natural resource problems. Three 

different point estimates were developed in the analysis as 

a basis for making such a comparison. The percent of 

respondents indicating that a specific problem existed was 

used as a measure of problem awareness, and the median 

seriousness rating for those respondents suggesting a 

problem existed was used as a measure of seriousness. An 

"importance index" was developed by combining these two 

measures.

Responses to an open-ended questionnaire provided 

the basis for establishing the salient natural resource 

problems as perceived by the public. Forty-seven problems 

were developed from these responses. A short phrase was 

developed to identify each problem, and these are listed as 

side headings in the next three tables. The phrases are 

used consistently throughout the report to identify specific 

problems.

81



82

The awareness, median seriousness, and importance 

index presented are measures which need to be further 

analyzed before being accepted as valid or reliable. 

Furthermore, much of the value of the data is expected to be 

realized from a discussion and rationalization of the 

findings by planners and managers of natural resources. A 

case study of the integration of the findings into the 

planning process is needed before the utility of the 

measures can be fully appraised.

The discussion was confined mainly to comparisons at 

the state level, with brief references to regional findings. 

The examples should be viewed as types of comparisons which 

can be made rather than an exhaustive analysis of all 

possible implications. Once the specific interests of users 

of the data are established, further analysis may be 

desired.

The sampling format resulted in a different number 

of respondents in each region. Regional confidence limits 

for the point estimates varied accordingly. The number of 

respondents from the Southeast Planning Region was the 

smallest, and point estimates for the region were relatively 

less precise. The number of respondents in each region is 

included in the summary of the socio-economic 

characteristics of the respondents to both questionnaires 

and presented in Appendix A.
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Awareness and Seriousness of Specific 
Water Quality Problems

Respondent awareness and median seriousness were 

computed for each of the fifteen water quality problems, and 

the results are summarized in Table 12. The awareness of 

water quality problems at the state level ranged from 72 

percent of the respondents indicating a problem of 

individual littering of waterways to 24.6 percent indicating 

that inadequate water supply was a problem. The median 

seriousness ranged from 2.74 for industrial wastes 

discharged into waterways to 1.50 for inadequate water 

supply.

There were five water quality problems perceived to 

exist by a majority of all respondents. In addition to 

individual littering, two problems were related to the use 

of our waterways for disposal of industrial, municipal, and 

residential wastes. Other problems included the existence 

of muddy lakes or streams and water pollution from non- 

agricultural chemicals.

Industrial wastes discharged into waterways had the 

highest median seriousness value of 2.74. The lowest value 

was 1.50 for the problem of inadequate water supply.

Regional awareness and seriousness of agricultural 

problems were found to be closely related to the importance 

of agriculture and known agricultural problems of the area. 

A majority of respondents in the relatively important 

agricultural regions— Northwest, Northeast, and Southeast—
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were aware of water pollution problems from agricultural 

chemicals and flooding of agricultural land. These problems 

were not recognized by a majority of respondents in the 

other three regions.

The problems of streams needing channelization and 

inadequate drainage of agricultural land were perceived by 

less than a third of the state respondents. Yet, both were 

recognized to be two of the most serious problems by a 

majority of the respondents in the Southeast region.

Water quality problems are listed in the table in 

descending order based on awareness. The problems with a 

high degree of awareness were generally found to be the more 

serious water quality problems, but this relationship was 

not exact. The differences between an ordering based on 

awareness and one based on seriousness can be identified by 

viewing the state median seriousness column. One of the 

exceptions was hardness of water which 48.6 percent of all 

respondents and a majority of the respondents in five of the 

six regions perceived to be a problem. The median serious

ness of this problem was only 1.75, reflecting the 

perception that it was not a very serious problem although 

it was thought to be widespread throughout most of the 

state.

Awareness and Seriousness of Specific 
Land Quality Problems

The land component of the natural resource base was 

associated with the largest number of specific problems. A
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total of twenty-one problems were identified, and the 

awareness and median seriousness of these problems are 

presented in Table 13. Individual littering of the land

scape was recognized by 79 percent of the state respondents. 

This was the highest awareness rate of all problems 

associated with the three natural resource components. The 

range of awareness for land quality problems was from 79 

percent for littering to 22 percent for problems associated 

with livestock or poultry facilities. A majority of the 

respondents were aware of five of the twenty-one land 

quality problems identified.

The land quality problems with the highest and 

lowest median seriousness were the same as the findings for 

awareness. Individual littering of the landscape had the 

highest value of 2.58, and livestock or poultry facilities 

had the lowest value of 1.74. The ordering throughout the 

range of land quality problems was not consistent, however, 

as shown in the state median seriousness column. As you 

move down the column, an increase in median seriousness 

indicates disagreement between an ordering based on 

awareness and one based on median seriousness.

Resource depletion is a problem with all exhaustible 

resources, and questions relating to the depletion were 

included in the survey. A majority of the respondents were 

aware of depletion of woodland resources and depletion of 

fish and wildlife resources. Depletion of soil fertility,
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a long-standing issue of great prominence in the 1930's, 

was not recognized, however, as a problem by a majority of 

the respondents. The median seriousness value was also 

lower for the soil fertility problem than the other two 

resource depletion issues.

Recent environmental concerns have concentrated more 

on chemical use, waste disposal, and resource management, in 

general; whereas prior natural resource concerns were more 

oriented toward the soil. The change was probably 

associated with a growing importance of problems other than 

soil erosion, but the advent of commercial fertilizers may 

have lessened the importance of soil fertility in the minds 

of the public.

The availability of natural areas with streams and 

the availability of lake-type recreation, two incompatible 

uses of a river, were recognized as problems by less than 50 

percent of the state respondents. Awareness and seriousness 

were especially low in the Southwest Planning Region which 

has more abundant natural and man-made recreational 

facilities than any other region. At the state level and in 

each region, people were more aware of the problem of 

availability of natural areas with streams. The median 

seriousness of this problem was also higher at the state 

level and in five of the Bix regions. It would appear that 

both problems should be seriously considered when planning

future resource uses.
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Awareness and Seriousness of Specific 
Air Quality Problems

Only eight salient air quality problems were 

delineated in the research. Awareness and median serious

ness of the problems are summarized in Table 14. The air 

quality problem with the highest awareness rate was exhaust 

from transportation vehicles, with 66 percent of the 

respondents suggesting it was a problem in their communities. 

Second in awareness, with 60 percent of the respondents, was 

industrial and municipal smoke and fumes.

Respondents in the Kansas City and St. Louis 

Planning Regions were more aware of these problems, and the 

median seriousness was higher for the two metropolitan 

areas. The dominating influence of the urban regions 

resulted in the two air quality problems being rated as two 

of the most serious natural resource problems on a statewide 

basis, with values of 2.68 and 2.67. The median seriousness 

of industrial and municipal smoke and fumes for the St. 

Louis Planning Region was 3.11, the highest median 

seriousness value for any problem at the state or regional 

level.

Agricultural burning was the least serious air 

quality problem in the state and also had the lowest 

awareness rate. Only 22 percent of the respondents were 

aware of the problem, and the median seriousness was 1.41.

Three of the eight problems— undesirable odors, poor 

visibility due to smog, and particles in the air harmful to

health— related to specific problem effects rather than
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cause or source. These three problems were directed at air 

pollution in general regardless of the source of the 

problem. It was anticipated that harmful particles in the 

air would be considered by the public to be more serious 

than undesirable odors or poor visibility. The results did 

not bear this out to the extent expected. The median 

seriousness for particles in the air harmful to health was 

2.36, compared to 2.35 for undesirable odors and 2.05 for 

poor visibility due to smog. One explanation may be that 

people are prone to relate more easily to problems which 

affect the five senses than problems of a less tangible 

nature.

Awareness and Seriousness of Other 
Natural Resource Problems

Three other problems, not directly associated with 

one of the three resource components, were included in the 

list of specific problems. One of these, undesirable sounds 

and noises in rural areas, was based on the responses to the 

open-ended questions. The responses generally referred to 

noise from transportation and industry. A high prevalence 

of the problem in rural areas was not expected, and the 

responses tended to confirm this.

Depletion of natural resources by development and 

inadequate development of natural resources were included to 

examine the public's perception of the general issue of

"over" or "under" utilization and development of our natural
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resources. Neither problem was recognized by a majority of 

the state respondents, but awareness and median seriousness 

were greater for depletion of natural resources by 

development.

Importance Index

Public awareness and problem seriousness, as 

perceived by the public, are related characteristics. The 

relative importance of specific problems, based 

independently on these two characteristics, resulted in a 

similar but different ordering. For example, hardness of 

water quality, which 49 percent of the respondents suggested 

as a problem, ranked sixteenth based on awareness. The 

problem ranked fortieth based on median seriousness, with a 

value of 1.75. Both factors are relevant to the social 

importance of a natural resource problem and should 

influence an overall social importance index.

An ordering of natural resource problems, based on 

awareness alone, would reflect majority voting without vote 

trading. If this were the governing rule, then problems 

with the highest awareness would receive the most public 

support for problem alleviation. Such an ordering would be 

characteristic of the type of collective decision-making 

explored by Arrow.1

iKenneth Arrow, Social Choice and Individual Values 
(New York: Wiley, 1963).
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The data collected on public awareness and median 

seriousness of natural resource problems were combined to 

form a social importance index. The potential range of the 

index was from zero to 2,312. If all respondents indicated 

no problem existed, the index value would have been zero. 

The maximum value would have reflected acknowledgment of an 

extremely serious problem by each respondent. The actual 

range was from 1,208 for individual littering of landscape 

to 212 for agricultural burning, Table 15.

According to the importance indexes developed, the 

dominant natural resource problems were associated with all 

three components of the environment. Four of the ten most 

important problems were water quality problems, four were 

land quality problems, and two were air quality problems. 

Over 50 percent of the respondents were aware of these 

problems, and the median seriousness was greater than 2.25.

A standardized importance index was developed as a 

basis for making regional comparisons, and these are 

summarized in Appendix E. The most important problem in the 

state, individual littering of landscape, also had the 

highest land quality problem index value for every region 

except St. Louis. Comparison of the St. Louis Planning 

Region's awareness and problem seriousness with comparable 

figures for the state and other regions suggested that the 

problem was not necessarily of less importance in the 

St. Louis region but rather that other problems were of more 

importance.
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TABLE 15 

RESPONDENTS' AWARENESS, PERCEPTION OF SERIOUSNESS, AND IMPORTANCE 
INDEX FOR SALIENT NATURAL RESOURCE PROBLEMS

Problem
Impor
tance 
Index

Percent 
of

Aware
ness

Median 
Serious

ness 1

Individual littering of landscape................ 1208 79.4 2.58
Individual littering of waterways................ 1056 72.5 2.48
Industrial wastes discharged into waterways...... 1007 64.7 2.74

Exhaust from transportation vehicles............. 1000 66.1 2.68
Industrial and municipal smoke and fumes......... 907 59.9 2.67
Municipal or residential wastes discharged

into waterways............................... 882 61.8 2.46

Depletion of fish and wildlife resources......... 781 54.8 2.44
Muddy streams or lakes............................ 778 57.1 2.29
Depletion of woodland resources.................. 778 54.4 2.39

Farmland shifting to urban and industrial uses.... 769 54.4 2.39
Undesirable odors................................. 759 53.3 2.35
Particles in air harmful to health............... 748 52.4 2.36

Insects and pests................................. 747 58.1 2.15
Weeds and brush................................... 724 58.1 2.08
Disposal of solid wastes.......................... 695 47.4 2.50

Depletion of natural resources by development.... 679 48.3 2.36
Water pollution from nonagricultural chemicals.... 672 50.5 2.21
Preservation of scenic or historic areas......... 653 49.7 2.13

Availability of open spaces...................... 642 46.5 2.29
Availability of natural areas with streams....... 610 46.4 2.18
Water pollution from agricultural chemicals...... 596 47.2 2.08

Soil erosion on construction sites or roadbanks... 574 45.0 2.13
Flooding of agricultural land.................... 568 47.2 2.00
Excess plant or algae growth in waterways........ 552 42.9 2.14

Poor visibility due to smog...................... 539 42.2 2.05
General appearance of landscape.................. 538 43.6 2.02
Soil erosion on cleared woodland................. 532 43.1 2.04

Availability of good hunting and fishing......... 519 39.8 2.17
Hardness of water................................. 511 48.6 1.75
Depletion of soil fertility...................... 503 39.4 2.11

Soil erosion on crop and pasture lands........... 501 42.2 1.98
Quality of recreational facilities available..... 498 40.8 2.01
Inadequate development of natural resources...... 451 36.3 2.03

Availability of lake-type recreation............. 432 34.4 2.07
Flooding of nonagricultural land................. 417 39.1 1.76
Availability of parks and picnic areas........... 415 34.4 1.93

Streams needing channelization................... 380 33.0 1.88
Inadequate drainage of agricultural land......... 366 32.5 1.88
Purity of drinking water......................... 356 34.4 1.71

Inadequate drainage of nonagricultural land...... 334 31.0 1.78
Other open burning................................ 313 29.4 1.65
Undesirable sounds and noises in rural areas..... 312 27.5 1.74

Surface mining.................................... 293 23.2 2.03
Wind erosion —— dust.............. ............... 253 25.1 1.48
Livestock or poultry facilities.................. 231 21.6 1.74

Inadequate water supply.......................... 230 24.6 1.50
Agricultural burning.............................. 212 21.5 1.41

1 Based upon 1 = not serious; 2 = slightly serious;
3 = very serious; and 4 = extremely serious
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Examination of regional awareness and seriousness of 

another problem, exhaust from transportation vehicles, 

suggested that it was less important in the Northwest, 

Northeast, Southwest, and Southeast Planning Regions than 

at the state level. Both awareness and problem seriousness 

in these regions were considerably less than for the state 

in general.

Association Between Problem Seriousness 
and Population Characteristics

Several studies of the public's perception of 

environmental quality issues have addressed the question of 

who was concerned. The basic hypothesis in these studies 

was the public perception of a natural resource problem 

was associated with several socio-economic characteristics, 

such as age, income, and education. The studies generally 

related to only part of the total natural resource base and 

defined the problem in very broad terms.

In this study, Chi-square and Kendall rank-order 

correlation analyses were used to analyze the relationships 

in a comprehensive framework which included all segments of 

the natural resource base. Considerably more detail was 

given to most problems, and some not previously analyzed 

were included.

Chi-square test for association

A Chi-square test for association was used to 

individually test the null hypothesis of no association
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between public perception of the forty-seven salient 

problems and population density, family income, occupation, 

sex, age, education, and planning regions. Results of the 

analysis are briefly presented in Table 16. Chi-square 

values and degrees of freedom are presented for each 

variable pair in Appendix F.

The null hypothesis of no association between the 

public's perception of specific problems and planning 

regions was rejected at the 5 percent level for thirty-five 

of the forty-seven salient problems. The null hypothesis, 

with respect to population density, was rejected thirty-one 

times; occupation, thirty-two times; age, twenty-five times; 

family income, seventeen times; education, nine times; and 

sex, once.

Past studies have found a statistically significant 

association between the socio-economic characteristics 

included in the study and the public's perception of several 

natural resource problems. The results were not always 

consistent, but the implication was that the benefits from 

correcting natural resource problems were not equally dis

tributed throughout society. The findings of this study did 

not support the general implication of an association 

between all of these socio-economic characteristics and all 

salient natural resource problems. Rather, the analysis 

suggested that, for the State; of Missouri, the existence of 

an association depended on which problem was under
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Results of Test for Association with: 1

TABLE 16 
ASSOCIATION OF PROBLEM SERIOUSNESS WITH SOCIO-ECONOMIC CHARACTERISTICS 

FOR FORTY-SEVEN SALIENT NATURAL RESOURCE PROBLEMS

Problem Plan
ning 

Region

Popu
lation 
Density

Family 
Income

Occu
pation

Sex Age Educa
tion

Inadequate water supply....................... P < . 05 P<. 05 NS NS NS NS NS
Purity of drinking water...................... NS NS NS NS NS P < .001 P < . 01
Hardness of water............................... P < .001 P<.001 P<. 01 P < .001 NS P < . 01 P< . 01

Individual littering of waterways............ P<.001 P < .001 P < .001 P < .001 NS P < .001 NS
Industrial wastes discharged into waterways. P<.001 P<.001 P<.001 P<.001 P<.05 P<.001 P<.05
Municipal or residential wastes dis-

charged into waterways.................... P < .001 P < .001 P<.001 P< .001 NS P<.001 NS

Water pollution from agricultural chemicals. P<.01 P<.05 NS P<.001 NS NS NS
Water pollution from nonagricultural

chemicals................................... P < .001 P<.001 P < .001 P<.001 NS P < .001 P< . 01
Streams needing channelization............... NS NS NS P < . 01 NS NS NS

Flooding of agricultural land................ P < . 02 NS NS NS NS NS NS
Flooding of nonagricultural land............. NS NS NS P < .001 NS P < . 05 NS
Inadequate drainage of agricultural land.... P<.001 NS NS NS NS NS NS

Inadequate drainage of nonagricultural land. NS NS NS NS NS NS NS
Muddy streams or lakes.................... P<.001 P<.001 P < . 02 P < . 01 NS NS NS
Excess plant or algae growth in waterways... P<.02 P<.01 NS P<.01 NS NS NS

Livestock or poultry facilities.............. NS NS NS NS NS NS NS
Disposal of solid wastes...................... P<.001 P<.001 P < . 01 P<.001 NS P < . 05 P<. 05
Individual littering of landscape............ P < .001 P<.001 P < . 01 P<. 05 NS P < . 02 NS

Farmland shifting to urban and industrial
uses......................................... P<.001 P < .001 NS P<. 01 NS P < . 01 NS

Availability of open spaces............... . P < .001 P < .001 NS P< . 05 NS P<. 01 NS
Preservation of scenic or historical areas.. P<.001 P<.001 NS P<.01 NS P<.05 NS

Depletion of soil fertility................... NS NS NS NS NS NS NS
Depletion of woodland resources.............. P < .001 P < .001 NS NS NS P< .02 NS
Depletion of fish and wildlife resources.... P<.001 P<.001 NS P<.001 NS NS NS

Availability of lake-type recreation........ P < .001 P < .001 P< . 05 P< . 05 NS P < . 01 NS
Availability of parks and picnic areas...... P < .001 P < .001 NS P < .001 NS P < . 01 NS
Availability of natural areas with streams.. P<.001 P<.001 P<.02 P<.001 NS P<.01 NS

Quality of recreational facilities
available................................... P < . 01 NS P<.02 P<. 05 NS P< . 02 NS

Availability of good hunting and fishing.... P<.01 P<.001 NS NS NS NS NS
General appearance of landscape.............. P < . 01 P < . 01 NS NS NS P<. 01 NS

Soil erosion on construction sites or
roadbanks................................... P < . 01 NS NS P<. 02 NS NS NS

Soil erosion on crop and pasture lands...... P<.001 P < . 02 NS NS NS NS NS
Soil erosion on cleared woodland............. NS NS NS NS NS NS NS

Insects and pests............................. . P < . 01 NS NS P<. 05 NS NS NS
Weeds and brush................................. P < .001 P < .001 NS P< . 05 NS P<.02 NS
Surface mining.................................. NS NS NS NS NS P<.001 NS

Wind erosion —  dust....... ................... NS NS NS NS NS P<.01 NS
Exhaust from transportation vehicles........ P < .001 P < .001 P<.001 P < .001 NS P< . 01 NS
Industrial and municipal smoke and fumes.... P<.001 P<.001 P<.01 P<.001 NS P<.02 P<.01

Agricultural burning....... ................... NS NS NS NS NS NS NS
Other open burning............................. NS • P< . 01 NS P<.05 NS NS NS
Undesirable sounds and noises in rural

areas..................................... . NS NS NS P<.05 NS NS NS

Particles in air harmful to health.......... P<.001 P < .001 P<.001 P<.001 NS P<.01 P<.05
Undesirable odors.............................. P < .001 P<.001 P<.001 P<.001 NS P<.05 P<.02
Poor visibility due to smog................... P < .001 P < .001 P<. 01 P< . 01 NS NS NS

Inadequate development of natural resources. P<.001 P<.01 NS P<.05 NS NS NS
Depletion of natural resources by

development................................ P<.001 P<.001 P<.01 P<.01 NS NS P<. 01

Considered not significant (NS) if P>.05.
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consideration. If this is the case, the distribution of 

benefits from alleviation of some natural resource problems 

may be more equally distributed than the general 

implications of past research would suggest.

Correlation analysis

Correlation analysis is a more powerful test for 

linear association between variables than the Chi-square 

analysis but is not adaptable to variables measured in 

nominal units. Kendall rank-order correlation analysis was 

used to test for linear association between public 

perception of specific natural resource problems and all 

ordinally measured socio-economic characteristics. A total 

of 180 variable pairs were included in the analysis, and the 

results are summarized in Table 17.

A more powerful test would be expected to identify 

additional significant relationships. In the Chi-square 

analysis seventy-eight of the 180 variable pairs were 

rejected under the hypothesis of independence. An addi

tional thirty-six variable pairs were found to have a 

significant association at the 5 percent level in the 

correlation analysis. These variables are identified in the 

table with a plus subscript.

Nonlinear relationships

One finding not anticipated was that the correlation 

analysis did not reflect a significant association for
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sixteen of the seventy-eight variables identified in the 

Chi-square analysis. Twelve of these were associated with 

the age variable. Such results were interpreted as 

suggesting that a nonlinear relationship existed between 

these variable pairs, and they are identified in the table 

with a minus subscript.

To explore the rationale of a nonlinear relation

ship, five variable pairs related to recreation were 

examined further. The median seriousness was generally 

highest for the 18-25 age group but declined substantially 

for the 26-35 age group, Table 18. Median seriousness 

gradually increased through the next three age groups and 

then declined substantially for the last and oldest age 

group. The varying direction of seriousness for all five 

problems tended to substantiate the conclusion that the 

relationships were of a nonlinear nature.

The five problems were associated with recreational 

activity in some way, and the basis for the association 

could be the same in each case. A hypothesis of this nature 

was that the high financial costs of participation in many 

recreational activities were more prohibitive for some 

periods of the family cycle than others. The 18-25 age 

group generally has close family ties, and even if married, 

they have access to the parental families' investment in 

recreational equipment. The investment cost for consumption 

by this age group would be a minimum, and participation in
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recreational activities would be expected to be relatively 

high.

The 26-35 age group is made up predominantly of 

individuals starting new families and having limited 

finances and higher priorities for nonrecreational goods and 

services. As the family unit increases in age, it 

accumulates wealth and the ability to participate in 

recreational activities increases. Individuals of retire

ment age are less inclined to have younger family members to 

provide for, are less active, and probably are more prone to 

purchase access to recreational facilities when they plan 

to participate. Under these conditions, they would be 

expected to be less concerned about the five problems.

Direction of linear association

The segments of society most favored when natural 

resource problems are solved can be inferred by the 

direction of the significant associations. The general 

concensus of past research has been that the public's 

perception of the natural resource problems was directly 

related to income, population density, and education and 

indirectly related to age. The implication was that 

natural resource development and environmental quality 

improvement favored the general welfare of individuals who 

^For similar findings see Glenn Gillespie, "An 
Evaluation of the Factors Affecting the Demand for Water- 
Oriented Outdoor Recreation." (unpublished Ph.D. 
dissertation, University of Missouri, 1966).
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were affluent, well-educated, young, and lived in large 

urban areas.

The research results tended to refute the existence 

of any general relationship of this nature for all salient 

natural resource problems. The correlation analysis 

identified thirty of the 180 variable pairs with a 

significant association at the 5 percent level and a sign 

opposite to that dictated by the implication of past 

research. Another thirty-three variable pairs have signs 

opposite to those expected, but the correlations were not 

found to be statistically significant.

Some of the variable pairs with signs opposite to 

those dictated by past research findings were examined 

further. An attempt was made to present a logical 

explanation for the direction of the association found. For 

example, the water quality problems of inadequate water 

supply, purity of drinking water, and hardness of water are 

generally more of a problem for private or small public 

water systems in Missouri and would be oriented toward rural 

areas, the lowest population density group. The reversals 

in the direction of the correlation between population 

density and these water quality problems may be reflecting a 

variation in the physical settings of the different 

population density groups.

Several of the variable pairs, having a significant 

association and a sign opposite to the general concensus, 

were agricultural problems paired with population density.
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These problems were inadequate drainage of agricultural 

land, livestock or poultry facilities, depletion of soil 

fertility, soil erosion on crop and pasture lands, soil 

erosion on cleared woodland, weeds and brush, and surface 

mining. Such problems would be expected to be more serious 

for rural people and small communities heavily dependent on 

agriculture. In other words, less dense population groups 

would be expected to view the problems more seriously, 

accounting for the negative association found.

Only four problems were found to have a significant 

negative correlation with income. No logical basis for a 

direct association can be presented. The problems were 

oriented toward rural areas, and the negative correlation 

may have been the indirect result of a relationship between 

income and population density.

Natural resource problems are generally thought to 

have more serious implications for the young because of the 

future effects of present use and development decisions. 

For this reason the young were expected to view specific 

problems more seriously, resulting in a negative correlation 

between age and perception of problems. The results of the 

general questions concerning the water, land, and air 

resource components tended to support this theory.

The correlation analysis of specific problems did 

not support a comprehensive tendency of this nature. In

fact, just as many of the significant correlations were
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positive as negative. A basis for part of the positively 

correlated variable pairs was suggested by the fact that 

they were rural-oriented problems, and rural people were 

older than urban dwellers on the average. It was also 

possible that historical emphasis on soil, woodland, and 

wildlife resource conservation has resulted in older 

generations being more concerned about some of these 

problems than the young.

It was apparent from the analysis that generalized 

concepts about the distribution of the public's perception 

of natural resource problems within socio-economic 

characteristics cannot be universally applied to all prob

lems. The research suggested that each salient problem must 

be treated as a unique case, not necessarily following any 

specific distributional pattern.

Partial correlation analysis of 
selected air quality problems 

A wide variation in air quality between the two 

largest metropolitan areas of Missouri and the rural 

communities was recognized. How much the public's 

perception of the problem was influenced by their 

geographical location was suggested earlier in Tables 7 and 

8. The highest awareness rate and median seriousness value 

were found for the highest population density group. The 

lowest values were found for respondents from rural 

communities.
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The variation was more vividly pointed out by 

comparing the distribution of responses for all counties 

having low air quality deterioration with the two metro

politan counties of Jackson and St. Louis. Both 

metropolitan counties had serious air quality problems and 

represented counties with the highest air quality 

deterioration code. The comparison is summarized in Table 

19 for the two air quality problems, exhaust from 

transportation vehicles and industrial and municipal smoke 

and fumes. The problem awareness rate was considerably 

higher for the metropolitan county respondents with over 80 

percent aware of a problem. Less than 50 percent of the 

respondents from counties with low air quality deterioration 

were aware of a problem but did not generally view it as 

very serious. In contrast, the respondents in the 

metropolitan counties aware of a problem generally viewed it 

as being very serious. These comparisons suggested the 

dramatic influence the physical condition can have on public 

perception.

Absence of specific data on the physical condition 

limited the inclusion of other aspects of the quality of the 

natural environment as factors for analysis. The air 

quality factor was included in a correlation analysis with 

two problems, exhaust from transportation vehicles and 

industrial and municipal smoke and fumes, and the ordinally 

measured socio-economic characteristics.
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resulted from controlling for the influence of family 

income, age, and education.

TABLE 21
Kendall Partial Rank-Order Correlation Coefficients for 
Public Perception of Two Air Quality Problems Paired 
with Air Quality While Controlling for the Influence 

of Selected Socio-economic Characteristics

Problem
Control Variables

Population 
Density

Family 
Income

Age Education

Exhaust from trans
portation vehicles . 2060 .4333 .4399 .4434

Industrial and 
municipal smoke 
and fumes .2083 .3997 .4013 . 4075

Similar results were found for the problem of smoke 

and fumes. The simple correlation was reduced from .4108 to 

.2083 when controlling for the influence of population 

density. Controlling for the influence of other socio

economic characteristics had minor effects.

The results suggested that the relationships between 

air quality and socio-economic characteristics were 

inflating the simple correlation coefficients for air 

quality problems. They did not, however, imply that the 

relationship was completely spurious.

The relationship between air quality and public 

perception was then accepted, and the relationship between 

socio-economic characteristics and public perception was 

questioned. Partial correlation coefficients between
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socio-economic characteristics and public perception of the 

two air quality problems were computed while controlling for 

air quality.

In the analysis the simple correlation coefficients 

were reduced from 20 to 50 percent, as shown in Table 22. 

Here again, the relationship between air quality and socio

economic characteristics appeared to be inflating the simple 

correlations. The coefficients were not reduced to zero, 

however, and the hypothesis that the relationships between 

socio-economic characteristics and public perception were 

completely spurious was rejected.

TABLE 22
Kendall Simple and Partial Rank-Order Correlation 

Coefficients for Public Perception of Two Air 
Quality Problems Paired with Selected Socio
economic Characteristics While Controlling 

for the Influence of Air Quality

Problem
Socio-economic Variables

Population 
Density

Family 
Income

Age Education

Exhaust from trans
portation vehicles

Simple
Controlled

.4541

.2248
.1623
.1099

-.1086
-.0665

.1272

.0997

Industrial and 
municipal smoke 
and fumes

Simple 
Controlled

.3941

.2148
.1275
.0751

-.1463
.1111

.1166

.0896

The analysis was for only two air quality problems, 

and a similar evaluation of water and land quality problems 

is needed. The results of the partial correlation analysis
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of the limited number of problems supported the diagrammatic 

relationship presented in Figure 2. The implication was 

that omission of the physical quality factor inflated the 

strength of at least some of the relationships found between 

socio-economic characteristics and public perception. The 

inflation factor was not known and cannot be determined 

without including different physical aspects of the 

environment in the analysis. Research to develop 

standardized measures of environmental quality is needed to 

improve estimates of these relationships.



CHAPTER VII

SUMMARY AND CONCLUSIONS

A basic objective of natural resource planning is 

the allocation of natural resources in a manner which 

reflects the best interests of present and future 

generations. Assuming that individuals are capable of 

deciding what is best for themselves, public preferences 

should be influential in the resource allocation process. A 

review of the natural resource planning process failed to 

identify any semblance of individual consumer sovereignty.

It is impossible to determine what future 

generations' preferences will be. Our society is also 

becoming highly technically oriented, requiring more 

accurate information on an increasing number of subjects for 

rational decision-making. These problems do not negate the 

usefulness of the present generation's preferences as a 

decision variable but suggest that subjective decision

making should be a multi-dimensional process. Adequate 

information must be made available to the public, however, 

before their preferences can be expected to reflect 

rational decisions.

Public preferences do presently influence resource 

allocation decisions through various channels, including the

113
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political process and group activity. Expression of 

preferences established through the existing channels has 

often been made after some form of plan has been proposed or 

construction has commenced— a very inopportune time for 

making adjustments. Such influences are not necessarily 

representative of the general public. Although identifica

tion of public preferences on a broader scale is possible, 

planners are not motivated to do so under the present 

institutional arrangement.

The study was established to explore the possibility 

of providing additional information on the general public's 

preferences as a partial basis for making natural resource 

decisions and injecting some form of "workable" consumer 

sovereignty into the planning process. It was recognized 

that complete knowledge of the public's preferences, if 

obtainable, would not be an economically justifiable 

objective. Limited funding of planning entities was taken 

into consideration, and an inexpensive framework for data 

collection was developed. Federal, state, and local 

entities involved in planning should be able to finance 

primary data collection and analysis of the nature presented 

in the research.

State and federal agencies involved in planning have 

functional responsibilities for a subset of the total 

natural resource base. The agencies' interests focus on the 

development of certain resources, and these interests
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provide an incentive for influencing the findings of 

aggregate preference identification studies. Several 

institutional arrangements could be formulated for 

collecting unbiased aggregate preference data. The approach 

taken in the research was to contract data collection with 

an outside organization unaffected by the findings.

Primary data for the research was collected through 

two separate mail questionnaires. The first questionnaire 

was directed at several general aspects of the environment 

and included open-ended questions to identify salient 

problems associated with the land, water, and air components 

of the resource base. Problems identified in this 

questionnaire were then listed in a second questionnaire 

directed at awareness and perceived seriousness.

Two different point estimates were developed to make 

comparisons between salient natural resource problems. A 

measure of problem awareness was established as the percent 

of respondents indicating that a specific problem existed. 

The median seriousness rating for those respondents aware of 

a problem was used as a measure of seriousness. The four 

seriousness categories— not serious, slightly serious, very 

serious, and extremely serious— were assigned numerical 

weights of 1 to 4. The weights were assumed to reflect 

midpoints of each seriousness category and were used to 

develop median values.

The two point estimates reflected different aspects 

of a problem or of the utility which could be derived from
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problem alleviation. Awareness was a measure of the 

existence of a problem; whereas seriousness reflected the 

magnitude of an existing problem. The two factors were 

combined to form an importance index as a more comprehensive 

basis for comparing the salient natural resource problems 

defined in the study.

The importance index developed had a possible range 

from zero to 2,312. The high value reflected all 578 

respondents indicating a specific problem of extreme 

seriousness with a weight of 4. The low value reflected no 

awareness of a problem by any of the individuals completing 

the questionnaire.

The individuals surveyed were generally found to be 

concerned about their natural environment. They viewed 

their communities as having serious natural resource quality 

problems and were willing to pay something to improve the 

quality of the natural resource base. The quality of the 

natural environment, however, was not viewed as the most 

serious problem confronting their communities. The quality 

of the natural environment was indicated to be a problem by 

84 percent of the state respondents; whereas awareness of 

crime and drug addiction was 93 percent and 89 percent, 

respectively.

Less than 1 percent of the respondents were willing 

to pay $100 or more for improvement in the quality of the 

water, land, or air component of the natural resources in
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their communities. Nevertheless, they were generally 

willing to pay something for quality improvement. Over 70 

percent indicated a willingness to pay something to improve 

water and air quality, and nearly 68 percent indicated a 

willingness to pay for land quality improvement.

Responses to questions on the change in water, land, 

and air quality over the last ten years suggested that the 

public did not view all aspects of their communities' 

natural environment as deteriorating. Water quality was 

thought to have improved by 23 percent of the respondents, 

and another 34 percent thought it had not changed. A total 

of 51 percent thought land quality had improved or not 

changed, and 40 percent felt the same way about air quality.

During the course of the research, forty-four 

salient water, land, and air quality problems and three 

general problems were defined. Awareness of the forty-seven 

problems varied from 79 to 22 percent. The four degrees of 

seriousness were assigned numerical weights of 1 through 4, 

and median seriousness values based on these weights ranged 

from 1.41 to 2.74. These values reflected a range from the 

"not" to the "very" serious category.

The most serious water quality problem was perceived 

to be the discharge of industrial wastes into waterways, 

with a median seriousness of 2.74 and an awareness rate of 

65 percent. Individual littering of waterways was 

recognized by 72 percent of the respondents, but its median
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seriousness value was only 2.48. Three additional water 

quality problems— municipal and residential wastes 

discharged into the waterways, muddy streams and lakes, and 

pollution from nonagricultural chemicals— were perceived to 

exist by over 50 percent of the respondents.

Littering of the landscape was recognized by 79 

percent of the respondents, and this was the highest 

awareness rate for any problem identified. The problem was 

also considered to be the most serious land quality problem 

with a median seriousness value of 2.58, reflecting the 

perception of a very serious problem. Insects and pests, 

weeds and brush, fish and wildlife resource depletion, 

woodland resource depletion, and shifting of farmland to 

industrial uses were additional land quality problems with 

an awareness rate greater than 50 percent.

Exhaust from transportation vehicles was perceived 

as the most prevalent air quality problem, with a 66 percent 

statewide awareness rate. Second in awareness was 

industrial and municipal smoke and fumes which was 

recognized by 60 percent of the respondents. These two 

problems were both perceived to be very serious as indicated 

by median seriousness values of 2.68 and 2.67.

Statewide awareness of the two air quality problems 

was less than the most important water and land quality 

problems. The air quality problems were very prevalent and 

serious, however, in the urban regions of Kansas City and

St. Louis. In fact, a median seriousness value of 3.11 for
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the problem of industrial and municipal smoke and fumes in 

the St. Louis region was the highest seriousness value 

identified in the study.

The highest salient problem importance value found 

was 1,208 for individual littering of the landscape. The 

least important problem identified was agricultural burning 

with an index value of 212. All three basic components of 

the natural resource base had problems which ranked high in 

importance. At least one water, land, and air quality 

problem was included in the highest four importance indexes, 

and each was equal to or greater than 1,000.

Awareness, seriousness, and problem importance 

varied between regions for some problems and displayed high 

uniformity for others. The implication was that the product 

mix of natural resource development plans which reflect the 

general public's preferences should vary from one community 

to the next. To accomplish this, national planning guide

lines need to have some flexibility.

Past studies of various environmental quality 

problems have identified several socio-economic 

characteristics which had a significant association with 

public perception. The same socio-economic characteristics, 

however, were not identified in each study. In this 

research the association between selected socio-economic 

characteristics and public perception of forty-seven salient 

natural resource problems was analyzed in detail with 
\ 

Chi-square and Kendall rank-order correlation analyses.
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The relationship between the public's perception of 

the forty-seven problems and seven socio-economic 

characteristics was first analyzed using a Chi-square 

analysis. None of the socio-economic characteristics were 

found to have a universally significant association across 

all forty-seven problems. In fact, sex was found to have an 

association with only one problem. Planning regions had a 

significant association with thirty-five problems, 

occupation with thirty-two, population density with thirty- 

one, age with twenty-five, family income with seventeen, and 

education with nine.

Four of the seven variables were measured at the 

ordinal level— population density, family income, age, and 

education. These were included in a Kendall rank-order 

correlation analysis. Significant associations were found, 

but the analysis did not identify any socio-economic 

characteristic which had an association with the public's 

perception of all specific natural resource problems. The 

significant correlation coefficients were generally below 

.5000, and many were less than .2500.

The direction of the associations found in the 

analysis by pairing each socio-economic characteristic with 

the forty-seven problems was not consistent across all 

problems. For example, population density was negatively 

correlated with inadequate water supply and depletion of 

soil fertility, but positively correlated with individual
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littering of the landscape or waterways and availability of 

open space.

A variable considered influential in formulating the 

public's perception of natural resource problems was the 

community's existing physical condition. Studies in the 

past have been directed mainly at the influence of socio

economic characteristics on the public's perception of 

natural resource problems and have not included the physical 

condition as a variable.

Limited data was available to establish this type of 

a reference point, but an attempt was made to quantify air 

quality deterioration in the vicinity of each sample point. 

The air quality variable was included in a Kendall rank

order correlation analysis with two air quality problems 

— exhaust from transportation vehicles and industrial and 

municipal smoke and fumes. These relationships were further 

analyzed in a partial rank-order correlation analysis.

Correlation coefficients for air quality 

deterioration, paired with public perception of exhaust from 

transportation vehicles and industrial and municipal smoke 

and fumes, were .4466 and .4108. The coefficients were 

reduced to .2060 and .2083 when the variable pairs were 

included in a partial correlation analysis and controlled 

for the influence of population density. They were reduced 

by less than 10 percent, however, when individually 

controlled for the influence of family income, age, and

education.
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Partial correlation analysis was restructured to 

examine for spurious associations between public perception 

of these two problems and socio-economic characteristics. 

Again, the coefficients were reduced from 25 to 50 percent, 

but the results did not indicate that any of the 

relationships examined were completely spurious.

The lack of adequate physical data on the natural 

environmental setting in which each respondent lived limited 

the number of variable pairs which could be used in the 

partial correlation analysis. The results of the limited 

analysis, however, indicated that the physical condition was 

an important determinant of public perception of natural 

resource problems.

Distribution of benefits from problem alleviation 

can be based on the existence and direction of significant 

associations of the type studied. The general implication 

of past studies has been that alleviation of natural 

resource problems favored the general welfare of individuals 

in society who were young, well-educated, affluent, female, 

white-collar workers or lived in urban areas. The research 

results of this study tended to refute the existence of a 

general relationship applicable across all salient natural 

resource problems. Many of the problems were not found to 

have a significant association, and the direction of the

association for individual socio-economic characteristics 

paired with the forty-seven problems was inconsistent. A
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related finding was that the strength of the relationships 

was probably over-stated due to the omission of the physical 

condition as a variable in the analysis.

All of the relationships need to be better under

stood before the affects of socio-economic characteristics 

on public perception or the beneficiaries of natural 

resource development can be properly assessed. Further 

examination of the relationships between public perception 

and other variables is an area of needed research.
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POST OFFICE BOX 474 
TOLEDO, OHIO 43654 

20461-2 
UO-S72O39

Dear Homemaker,

Today I have some questions for you about the quality of the natural 
environment and your opinions about it on both the STATE and LOCAL levels.

The quality of the natural environment has become an issue of importance 
to some people. The purpose of this questionnaire is to help establish 
how you as a citizen of Missouri view environmental quality problems in 
your community and state.

The definition of natural environment as used in this study refers to the 
land, air, water, vegetation, rivers, lakes, wildlife, appearance of 
landscape, etc., but is not intended to include environmental quality 
problems associated with community problems, such as low quality housing, 
poor streets, or social problems - for instance - high crime rates.

Some of the questions are based upon a division of the natural environ
ment into three basic resources —  air, land, and water. When answering 
these questions, consider not only the use, quality, and quantity of these 
basic resources but also all of their associated attributes. That is, when 
considering questions on the quality of the land resources, consideration 
should also be given to its associated attributes, such as wildlife, vege
tation, recreation, etc.

Thank you for your time and opinions in this important study!

Sincerely,

Carol Adams
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1 .  How w o u ld  y o u  d e s c r i b e  y o u r  c o n c e r n  f o r  t h e  q u a l i t y  o f  t h e  n a t u r a l  e n v iro n m e n t  i n  y o u r  com m unity 
a n d  s t a t e ?  W ould y o u  s a y  y o u  a r e :

NATURAL ENVIRONMENT 
IN  YOUR COMMUNITY

NATURAL ENVIRONMENT 
IN STATE OF MISSOURI

E x tre m e ly  c o n c e r n e d ................ □
V e ry  c o n c e r n e d ............................  □
S l i g h t l y  c o n c e r n e d ..................  □
N ot a t  a l l  c o n c e r n e d .............  □

2 .  C o n s id e r in g  YOUR COMMUNITY -  i n  y o u r  o p i n io n , how s e r i o u s  i s  t h e  p ro b le m  o f :

CHECK ONE FOR EXTREMELY VERY SLIGHTLY NOT AT ALL NO DON'T
EACH QUALITY SERIOUS SERIOUS SERIOUS SERIOUS PROBLEM KNOW

W ate r q u a l i t y . . . □ □ □ □ □ □
Land q u a l i t y . . . . □ □ □ □ □
A i r  q u a l i t y .......... □ □ □ □ □

3 . T h in k in g  o f  t h e  p a s t  10 y e a r s  i n  y o u r  co m m u n ity , how w o u ld  y o u  d e s c r i b e  t h e  ch an g e  i n  t h e  q u a l i t y 
o f  t h e  n a t u r a l  e n v iro n m e n t f o r :

CHECK ONE FOR 
EACH QUALITY

GREATLY 
IMPROVED

SLIGHTLY 
IMPROVED

NO
CHANGE

SLIGHTLY
DETERIORATED

GREATLY 
DETERIORATED

DON'T 
KNOW

W ate r q u a l i t y . . . □ □ □ □ □ □
Land q u a l i t y . . . . □ □ □ □ □
A ir  q u a l i t y .......... □ □ □ □ □

4 .  I f  im p ro v in g  t h e  q u a l i t y  o f  t h e  n a t u r a l  e n v iro n m e n t  m ea n t h i g h e r  p r i c e s  f o r  b o th  p u b l i c  an d  p r i v a t e 
g o o d s  an d  s e r v i c e s ,  w h a t i s  t h e  MAXIMUM y e a r l y  p ay m en t y o u  w o u ld  be  w i l l i n g  t o  make t o  im p ro v e  t h e 
q u a l i t y  o f  EACH o f  t h e  b a s i c  r e s o u r c e s :  w a t e r ,  l a n d ,  an d  a i r ?

CHECK ONE FOR LESS THAN
EACH QUALITY NOTHING $10 $ 1 0 -2 4 $ 2 5 -4 9 $ 5 0 -7 4 $ 7 ^ -9 9 $100 o r  m ore

W a te r  q u a l i t y . . . □ □ □ □ □ □
Land q u a l i t y . . . . □ □ □ □ □
A i r  q u a l i t y ........... □ □ □ □ □ □

5 a . Below a r e  l i s t e d  some o f  t h e  p ro b le m s  f a c i n g  c o m m u n itie s  to d a y .  P l e a s e  i n d i c a t e  how s e r i o u s  e a c h  o f 
t h e s e  p ro b le m s  i s  t o  y o u  i n  y o u r  com m unity  b y  c h e c k in g  t h e  a p p r o p r i a t e  box t o  r a t e  i t s  s e r i o u s n e s s .

CHECK ONE FOR EXTREMELY VERY SLIGHTLY NOT AT ALL NO DON'T
EACH QUALITY SERIOUS SERIOUS SERIOUS SERIOUS PROBLEM KNOW

D rug a d d i c t i o n ...................................................  0  □  □  □  □  □
Q u a l i t y  o f  n a t u r a l  e n v ir o n m e n t .........  □  □  Q  □  □  0
C rim e ..........................................................................  □  □  □  □  □  □
W e lfa re  o f  p o o r ...............................................  □  □  □  □  □  □

A g a in , c o n s id e r in g  t h e s e  same p ro b le m s  l i s t e d  i n  5&, p l e a s e  r a n k  e a c h  o f  t h e s e  p ro b le m s  a c c o r d in g 
5^* t o  y o u r  o p in io n  o f  t h e i r  s e r i o u s n e s s  i n  y o u r  c o m m u n ity . P la c e  t h e  num bers " 1 ” , " 2 " ,  ” 3 ” , o r  "4 "  i n 

t h e  s p a c e  p r o v id e d .  F o r  t h e  p ro b le m  t h a t  y o u  c o n s id e r  t o  b e  t h e  m o st s e r i o u s ,  p l a c e  a  "1 "  i n  t h e 
b l a n k ;  f o r  t h e  p ro b le m  t h a t  y o u  c o n s id e r  t o  b e  t h e  l e a s t  s e r i o u s ,  p l a c e  a  "4 "  i n  t h e  b la n k  an d  so 
f o r t h .  Be s u r e  t o  u s e  e a c h  num ber o n ly  o n c e .

D rug a d d i c t i o n  _______
Q u a l i t y  o f  n a t u r a l  e n v iro n m e n t  _______
C rim e _______
W e lfa re  o f  p o o r 

6 . A) T h in k in g  o f  t h o s e  n a t u r a l  e n v i r o n m e n ta l  q u a l i t y  p ro b le m s  t h a t  e x i s t  i n  y o u r  com m unity , p l e a s e  w r i t e 
i n  t h o s e  t h in g s  w h ic h  yo u  c o n s id e r  w a te r  q u a l i t y  p r o b le m s . S t a t e  t h e  p r o b le m (s )  t o  t h e  b e s t  o f  y o u r 
k n o w le d g e . T hen i n  B, c h e c k  t h e  a p p r o p r i a t e  b o x  t o  i n d i c a t e  how s e r i o u s  yo u  f e e l  EACH p ro b le m  i s 
i n  y o u r  co m m u n ity .

A) WATER QUALITY PROBLEMS

1--------------------------------------

2--------------------------------------

B) EXTREMELY 
SERIOUS

VERY 
SERIOUS

SLIGHTLY 
SERIOUS

NOT AT ALL 
SERIOUS

□ □ □ □

□ □ □ □

3
□ □ □
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C) For each of the water quality problems that you listed in part A, please write in what you con

sider the main cause of the problem to be. Be certain to write these in the same order as you 
have given them in part A; that is, for the problem that you listed first in Part A, list the 
cause for that problem on the first line below.

C) CAUSE OR SOURCE

1-------------------------------------------------------------------------------------
2-------------------------------------------------------------------------------------
3-------------------------------------------------------------------------------------

7. A) Thinking of those natural environmental quality problems that exist in your community, please write 
in those things which you consider land quality problems. State the problem(s) to the best of your 

knowledge. Then in B, check the appropriate box to indicate how serious you feel EACH problem is 
in your community.

A) LAND QUALITY PROBLEMS
B) EXTREMELY 

SERIOUS
VERY
SERIOUS

SLIGHTLY
SERIOUS

NOT AT ALL 
SERIOUS

1
□ □ □

2-------------------------------
___  □ □ □ □

3---------------------------------------
____________________ □ □ □ □
C) For each of the land quality problems that you listed in part A, please write in what you con

sider the main cause of the problem to be. Be certain to write these in the same order as you 
have given them in part A; that is, for the problem that you listed first in Part A, list the 
cause for that problem on the first line below.

C) CAUSE OR SOURCE

1------------------------------------------------------------------------------------
2------------------------------------------------------------------------------------ 
3------------------------------------------------------------------------------------

8. A) Thinking again of those natural environmental quality problems that exist in your community, 
please write in those things which you consider air quality problems. State the problem(s) 
to the best of your knowledge. Then in B, check the appropriate box to indicate how serious 
you feel EACH problem is in your community.

B) EXTREMELY VERY SLIGHTLY NOT AT ALL
A) AIR QUALITY PROBLEMS SERIOUS SERIOUS SERIOUS SERIOUS

1------------------------------------------

2------------------------------------------

3 ------------------------------------------

□ □ □

□ □ □

□ □ □
C) For each of the air quality problems that you listed in part A, please write in what you con

sider the main cause of the problem to be. Be certain to write these in the same order as you 
have given them in part A; that is, for the problem that you listed first in part A, list the 
cause for that problem on the first line below.

C) CAUSE OR SOURCE

1------------------------------------------ -------------------------------------------------
2-------------------------------------------------------------------------------------------
3-------------------------------------------------------------------------------------------
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POST OFFICE BOX 474
TOLEDO, OHIO 43864

20461-3
4o-s72039

Dear Homemaker,

Please give this questionnaire to the MALE HEAD OF THE HOUSEHOLD to answer. 

TO THE MALE ANSWERING THE QUESTIONNAIRE:

Today’s questionnaire concerns some of the natural environmental quality 

problems which may or may not exist in your LOCAL COMMUNITY. By natural 

environment I mean the problems which concern the land, air, water, vegeta

tion, rivers, lakes, wildlife, appearance of landscape, and etc.. The 

questionnaire is similar to one you answered for me a few months ago; . 

however, I need your answers to this additional questionnaire in order to 

complete the study.

The quality of the natural environment has received much attention in the 

last few years. A wide range of problems has been identified on a national 

scale® The purpose of this questionnaire is to determine whether you feel 

these problems exist in your community and, if they do, how serious they are. 

If you find there is a problem(s) facing your community that is not included 

in the list I have provided, please write it/them in the space given at the 

end of the questionnaire.

Thank you for your time and opinions on this study.

Sincerely, pOst^ls
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Some of the sources and effects of the natural environmental quality problems confronting our nation are 
listed below. For each item listed, indicate whether you think this is a problem in YOUR LOCAL COMMUNITY 

and if so, how serious it is. Identify any natural environmental quality problems facing your community 

and not listed by writing them in the space provided at the end of the questionnaire.

Inadequate water supply .............................
Purity of drinking water ....................... .
Hardness of water....................................

Individual littering of waterways ...................
Industrial wastes discharged into waterways ......... 
Municipal or residential wastes discharged 

into waterways...........................

Water pollution from agricultural chemicals .........
Water pollution from nonagricultural chemicals ...... 
Streams needing channelization......... ...........

Flooding of agricultural land .......................
Flooding of nonagricultural land ...... .............
Inadequate drainage of agricultural land .............

Inadaquete drainage of nonagricultural land .........
Muddy streams or lakes ..............................
Excess plant or algae growth in waterways ....... .

Livestock or poultry facilities .....................
Disposal of solid wastes ......................
Individual littering of landscape ...................

Farmland shifting to urban and industrial uses ...... 
Availability of open spaces ........................
Preservation of scenic or historical areas ..........

Depletion of soil fertility .........................
Depletion of woodland resources .....................
Depletion of fish and wildlife resources ........... .

Availability of lake-type recreation ................
Availability of parks and picnic areas ...... ...... .
Availability of natural areas with streams ..... .

Quality of recreational, facilities available ........ 
Availability of good hunting and fishing ............ 
General appearance of landscape ......... . ..........

Soil erosion on construction sites or roadbanks .....
Soil erosion on crop and pasture lands ......... .....
Soil erosion on cleared woodland ....................

Insects and pests ...................................
Weeds and brush ........... .........................
Surface mining ......................................

Wind erosion —  dust ................................
Exhaust from transportation vehicles ................
Industrial and municipal smoke and fumes ............

Agri cultural burning ................................
Other open burning ..................................
Undesirable sounds and noises in rural areas ........

Particles in air harmful to health ..................
Undesirable odors ..................................
Poor visibility due to smog .........................

Inadequate development of natural resources .........
Depletion of natural resources by development .......

I’ROBLEM? EXTREMELY VERY SLIGHTLY NOT
NO YES SERIOUS SERIOUS SERIOUS SERIOUS

1 -> □ E3 □ □
] -> □ E3 □ □
] -> □ E3 □ □

3 □ -> E 3 □ □
3 □ -> E 3 □ □

□ □ - - > □  □ □ □
E3 E]-> E3 n E3 E
E 3-> £ 3 E
E3 LJ —> E3 □ E3 r

E3 E■--> E3 8 E] E
E3 E: --> E3 □ E
3 EJ E

3-> E
3--> E! E3 E3 E

3 E]-> E3 E3 E3 E
□ E3-> E3 E- 3 E
□ c]-> E3 E 3 E
□ E3-> E3 E' E3 E=

3 □ --> E3 E3 E3 □
3 □ -> E 3 E3 E3
3 □ -> E3 E3 E3 □

3_  —“ >*  L[ 3 E33
J L 3
3 E 3 E 3
3 E 3 E 3
3 E 3 E 3
3 E 3 □
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3 E 3 □ E3 E■
E3 E3 E3 E
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APPENDIX B

Socio-economic Characteristics of Respondents 
First and Second Questionnaires
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TABLE 1
SOCIO-ECONOMIC CHARACTERISTICS OF RESPONDENTS 

TO FIRST AND SECOND QUESTIONNAIRES

Socio-economic
Characteristics

First Questionnaire Second Questionnaire
Number Percent Number Percent

Sex
Female 376 51 306 53
Male 356 49 272 47

Age
Less than 25 24 3 15 3
25-34 179 25 126 22
35-44 116 16 87 15
45-54 129 18 108 19
55-64 143 19 120 21
Over 64 141 19 122 21

Education
8th grade 111 15 93 16
High school 383 52 311 54
4 years college 201 28 152 26
Over 4 years college 36 5 21 4

Population Density
Rural 178 24 151 26
Urban:

Less than 50,000 99 14 80 14
50,000-499,999 25 3 19 3
500,000-1,999,999 145 20 106 18
2,000,000 and over 285 39 222 39

Family Income
Less than $4,000 98 14 77 13
$4,000-$7,999 171 23 138 24
$8,000-$ll,999 203 28 155 27
$12,000-$14,999 119 16 95 16
$15,000 and over 141 19 113 20

Occupation
Professional and technical 123 17 88 15
Managers and proprietors 99 14 79 14
Clerical 65 9 53 9
Sales 37 5 31 6
Craftsmen and foremen 103 14 75 13
Operatives 88 12 69 12
Service workers 22 3 16 3
Farm laborers and foremen 0 0 0 0
Laborers 6 1 6 1
Farmers and farm managers 69 9 59 10
Retired, unemployed, etc. 112 16 94 17

Planning Regions
Northwest 64 9 53 9
Northeast 84 12 64 11
Kansas City 168 23 123 21
St. Louis 289 39 226 39
Southwest 109 15 97 17
Southeast 18 2 15 3
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APPENDIX C

Statistical Tests Employed
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STATISTICAL TESTS EMPLOYED IN THE ANALYSIS

Median

M d - L^ + i N/2 ~ F i-1 
f i

Where i = median class interval

L£ = lower limit of median class

Fi = cumulative frequency through i-th interval 

fi = frequency of i-th interval

N = total number of cases

N/2 = (N+l)/2 when N is odd

Chi-square

X2

Where fi

fi 
e

,ri ^i\2 n (̂ o F ê
--- 5---- 

i=l ^
With (r-1)(c-1) 
degrees of freedom

= observed frequency of i-th cell

= expected frequency of i-th cell

Kendall Rank-Order Correlation

/ W(W-1)TX / W N - D - T y

Where S = the actual score. Given the rankings of 
variable one in natural order and paired 
with ranks of second variable, then S is 
the number of ranks to the right of each 
rank for second variable which is larger 
minus number of ranks which are smaller.

^N(N-l) = (̂ ) or maximum possible score

Tx = ^Zt(t-l) t = the number of tied obser
vations in each group of 
ties on the first variable

Ty = ^Et(t-l) t = the number of tied observa
tions in each group of ties 
on the second variable
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K e n d a ll  P a r t i a l  R an k -O rd er C o r r e l a t i o n

Y _ ^xy ^zy  ^xz
' xy • z ’TZZZZZZZZZZTZZZZZZZ

/  ( l - Y ^ )  (1 -Y ^ )

Where Yx y  = K e n d a ll  r a n k - o r d e r  c o r r e l a t i o n  b e tw een 
v a r i a b l e s  x and y

Yz y  = K e n d a ll  r a n k - o r d e r  c o r r e l a t i o n  b e tw een 
v a r i a b l e s  z and y

Yx z  =  K e n d a ll  r a n k - o r d e r  c o r r e l a t i o n  b e tw een 
v a r i a b l e s  x and z
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APPENDIX D

Comparison of Importance Index 
Rating Techniques
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TABLE 1
NATURAL RESOURCE PROBLEM IMPORTANCE INDEX BASED 

UPON TWO DIFFERENT WEIGHTING TECHNIQUES

Problem
Importance Index Based upon:

Equal Interval 
Technique

Sigma Scoring 
Technique

Inadequate water supply..... ................... 230 219
Purity of drinking water........................ 356 335
Hardness of water................................ 511 475

Individual littering of waterways.... .......... 1055 1040
Industrial wastes discharged into waterways.... 1006 1019
Municipal or residential wastes discharged

into waterways............................ 881 878

Water pollution from agricultural chemicals.... 596 640
Water pollution from nonagricultural chemicals.. 672 657
Streams needing channelization.................. 380 356

Flooding of agricultural land................... 568 588
Flooding of nonagricultural land. ............. . 417 379
Inadequate drainage of agricultural land....... 366 354

Inadequate drainage of nonagricultural land.... 334 320
Muddy streams or lakes.......................... 778 765
Excess plant or algae growth in waterways...... 552 547

Livestock or poultry facilities................. 231 219
Disposal of solid wastes........................ 695 683
Individual littering of landscape............... 1208 1189

Farmland shifting to urban and industrial uses.. 769 758
Availability of open spaces..................... 642 620
Preservation of scenic or historical areas..... 653 620

Depletion of soil fertility..................... 503 484
Depletion of woodland resources................. 778 760
Depletion of fish and wildlife resources.... . 781 777

Availability of lake-type recreation........... 432 419
Availability of parks and picnic areas......... 415 380
Availability of natural areas with streams..... 610 589

Quality of recreational facilities available.... 498 480
Availability of good hunting and fishing....... 519 504
General appearance of landscape................. 538 514

Soil erosion on construction sites or roadbanks. 574 561
Soil erosion on crop and pasture lands......... 501 486
Soil erosion on cleared woodland................ 532 515

Insects and pests.............................. . 747 730
Weeds and brush.................................. 724 706
Surface mining................................... 293 277

Wind erosion —  dust............................ 253 206
Exhaust from transportation vehicles........... 1000 991
Industrial and municipal smoke and fumes....... 897 917

Agricultural burning............................ 212 176
Other open burning...... *....................... 313 287
Undesirable sounds and noises in rural areas.... 312 254

Particles in air harmful to health.............. 748 703
Undesirable odors........................ ....... 759 728

Poor visibility due to smog..................... 539 505

Inadequate development of natural resources.... 451 432

Depletion of natural resources by development... 679 ______ 662
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APPENDIX E

Natural Resource Problem 
Importance Indexes
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TABLE 1
STANDARDIZED NATURAL RESOURCE PROBLEM IMPORTANCE INDEXES BY STATE AND REGION

Problem State
___________ Planning Regions_______
North
west

North
east

Kansas 
City

St.
Louis

South
west

South
east

Inadequate water supply.................... .40 .74 .47 .42 .28 .36 .47
Purity of drinking water................... .62 .70 .52 .78 .57 .52 .80
Hardness of water.......................... .88 1.02 .97 1.15 .60 1.00 1.40

Individual littering of waterways.......... 1.83 1.42 1.20 1.90 2.18 1.49 2.13
Industrial wastes discharged into waterways. 1.74 .89 .92 2.07 2.38 .94 1.13
Municipal or residential wastes dis

charged into waterways............. 1.53 .87 .92 1.67 1.96 1.13 1.20

Water pollution from agricultural chemicals. 1.03 1.08 1.03 1.25 1.03 . 70 1.27
Water pollution from nonagricultural 

chemicals.......................... 1.16 .83 .52 1.38 1.60 .53 .87
Streams needing channelization............. .77 .51 .61 .85 .65 . 46 1.07

Flooding of agricultural land.............. .98 1.21 1.03 1.00 .97 .72 1.73
Flooding of nonagricultural land........... .72 .66 .58 .86 .75 .61 .73
Inadequate drainage of agricultural land.... .63 .89 .53 .68 .53 .61 1.47

Inadequate drainage of nonagricultural land. .58 .53 .45 .75 .58 .41 .40
Muddy streams or lakes..................... 1.35 1.21 .84 1.66 1.61 .70 1.67
Excess plant or algae growth in waterways... .96 .62 .77 .84 1.18 .68 1.20

Livestock or poultry facilities............ .40 .55 .42 .43 . 31 .43 .60
Disposal of solid wastes................... 1.20 .91 .94 1.36 1.43 .82 1.13
Individual littering of landscape.......... 2.09 1.70 1.78 2.37 2.20 1.56 2.33

Farmland shifting to urban and industrial 
uses................................ 1.33 .92 .75 1.74 1.67 .68 1.00

Availability of open spaces................ 1.11 .43 . 39 1.32 1.67 .49 .47
Preservation of scenic or historical areas.. 1.13 .74 . 55 1.18 1.55 . 66 1.27

Depletion of soil fertility................ .87 .68 .80 .96 . 87 .95 .67
Depletion of woodland resources............ 1.35 .94 .98 1.50 1.58 1.14 .80
Depletion of fish and wildlife resources.... 1.33 .91 .94 1.50 1.65 1.03 1.00

Availability of lake-type recreation....... .71 . 55 . 38 .76 1.12 .28 .40
Availability of parks and picnic areas..... .72 .34 .44 .89 .97 . 32 .60
Availability of natural areas with streams.. 1.06 .70 .58 1.29 1.39 .42 1.40

Quality of recreational facilities 
available.......................... .86 .72 . 58 1.08 1.02 . 52 .67

Availability of good hunting and fishing.... .90 .55 .53 1.13 1.16 .49 .47
General appearance of landscape............ .93 .66 .77 1.02 1.17 .53 . 87

Soil erosion on construction sites or 
roadbanks.......................... .99 .68 .75 1.04 1.15 .82 1.53

Soil erosion on crop and pasture lands..... . 87 .91 1.06 .90 .68 1.00 1.60
Soil erosion on cleared woodland........... .92 .72 .83 .87 .93 .96 1.73

Insects and pests.......................... 1.29 1.43 1.19 1.18 1.31 1.24 2.33
Weeds and brush............................ 1.25 1.66 1.31 1.30 1.09 1.21 1.87
Surface mining............................. .51 .30 .64 .51 .49 .61 . 27

Wind erosion —  dust....................... .44 .38 .27 . 54 . 44 . 39 .73
Exhaust from transportation vehicles....... 1.73 1.15 .73 2.07 2.44 .74 1.00
Industrial and municipal smoke and fumes.... 1.57 . 89 .69 1.77 2.20 .67 1.00

Agricultural burning....................... .37 .43 .16 .40 .34 . 39 1.00
Other open burning......................... .54 .62 .48 .53 .51 . 54 1.07
Undesirable sounds and noises in rural 

areas.............................. . 54 .49 .17 . 52 .72 . 37 . 80

Particles in air harmful to health......... 1.29 .72 .38 1.47 1.96 .48 1.07
Undesirable odors.......................... 1.31 .79 .58 1.41 1.99 . 44 1.00
Poor visibility due to smog................ .93 .32 .16 .93 1.62 .20 .73

Inadequate development of natural resources. .78 .60 .44 1.02 .93 .49 1.07
Depletion of natural resources by 

development........................ 1.21 .62 .69 1.46 1.56 .59 .80
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APPENDIX F

Chi-square Analysis
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TABLE 1
RESULTS OF A CHI-SQUARE TEST FOR INDEPENDENCE 
BETWEEN FORTY-SEVEN NATURAL RESOURCE PROBLEMS 
AND SELECTED SOCIO-ECONOMIC CHARACTERISTICS

Problem
Computed 
Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Inadequate water supply
Planning regions 34.48 20 . 05
Population density 27.67 16 .05
Family income 15.95 16 .50
Education 16.31 12 . 20
Sex 4.90 4 .30
Age 27.76 20 . 20
Occupation 42.27 3 6 . 50

Purity of drinking water
Planning regions 2 5.91 20 . 20
Population density 14.28 16 . 70
Family income 21.63 16 . 20
Education 26.77 12 .01
Sex 5.31 4 . 30
Age 46.64 20 .001
Occupation 43.56 36 .50

Hardness of water
Planning regions 49.40 20 .001
Population density 56.41 16 .001
Family income 33.60 16 .01
Education 26.39 12 .01
Sex 2.35 4 . 70
Age 38.21 20 .01
Occupation 73.26 36 .001

I n d iv id u a  1__ l i t t e r i n g  o f
waterway:;
Planning regions 74.41 2 0 . 001
Population density 49.71 16 . 001
Family income 45.22 16 .001
Education 7.57 12 . 9 0
Sex 7.13 4 .20
Age 48.65 20 . 001
Occupation 82.44 36 .001

Industrial wastes dis-
charged into waterways
Planning regions 158.49 20 .001
Population density 155.11 16 .001
Family income 67.38 16 .001
Education 23.36 12 .05
Sex 11.39 4 .05
Age 58.15 20 .001
Occupation____________ 130.84 36 .001
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TABLE 1— Continued

Problem
Computed 

Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Municipal or residential
wastes discharged into
waterways
Planning regions 82.62 20 .001
Population density 72.13 16 . 001
Family income 40.81 16 . 001
Education 20.52 12 . 10
Sex 6.81 4 . 20
Age 54.46 20 . 001
Occupation 73.60 36 . 001

Water pollution from
agricultural chemicals
Planning regions 40.38 20 . 01
Population density 29.18 16 .05
Family income 21.10 16 .20
Education 17.51 12 . 20
Sex 6.65 4 . 20
Age 26.65 20 . 20
Occupation 75.66 36 . 001

Water pollution from non-
agricultural chemicals
Planning regions 86.59 20 . 001
Population density 94.70 16 .001
Family income 49.49 16 . 001
Education 31.82 12 . 01
Sex .80 4 . 95
Age 58.36 20 . 001
Occupation 95.65 36 . 001

Streams needing channel-
ization
Planning regions 23.48 20 . 30
Population density 16.55 16 . 50
Family income 22.80 16 . 20
Education 20.85 12 . 10
Sex 2.56 4 .70
Age 31.04 20 . 10
Occupation 54.60 36 . 10

Flooding of agricultural
land
Planning regions 35.82 20 .02
Population density 21.92 16 . 20
Family income 16.80 16 . 50
Education 9.67 12 .70
Sex 5.77 4 . 30
Age 28.85 20 . 10
Occupation 43.38 36 .50
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TABLE 1— Continued

Problem
Computed 

Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Flooding of nonagri- 
cultural land 
Planning regions 18.11 20 .70
Population density 21.96 16 . 20
Family income 12.67 16 .70
Education 14.93 12 . 30
Sex 5.77 4 . 30
Age 33.06 20 .05
Occupation 70.49 36 .001

Inadequate drainage of 
agricultural land 
Planning regions 54.96 20 . 001
Population density 22.69 16 . 20
Family income 16.03 16 . 50
Education 17.38 12 .20
Sex 1.25 4 .90
Age 26.22 20 . 20
Occupation 42.81 36 .50

Inadequate drainage of 
nonagricultural land 
Planning regions 23.87 20 . 30
Population density 10.71 16 .90
Family income 13.25 16 .70
Education 8.06 12 .80
Sex .57 4 .98
Age 27.81 20 .20
Occupation 40.33 36 .70

Muddy streams or lakes 
Planning regions 71.56 20 . 001
Population density 54.10 16 .001
Family income 31.92 16 .02
Education 13.20 12 . 50
Sex 6.95 4 .20
Age 27.49 20 .20
Occupation 61.66 36 .01

Excess plant or algae 
growth in waterways 
Planning regions 39.53 20 .02
Population density 32.30 16 .01
Family income 16.60 16 .50
Education 19.50 12 . 10
Sex .78 4 . 95
Age 13.53 20 .90
Occupation 60.02 36 .01
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TABLE 1— Continued

Problem
Computed 
Jhi—square 
Value

Degrees of 
Freedom

Significance 
Level

Livestock or poultry
facilities
Planning regions 24.12 20 . 30
Population density 17.11 16 . 50
Family income 19.08 16 .30
Education 9.49 12 .70
Sex .46 4 . 98
Age 27.08 20 . 20
Occupation 24.64 36 .90

Disposal of solid wastes
Planning regions 46.00 20 .001
Population density 48.18 16 .001
Family income 23.66 16 .10
Education 21.89 12 .05
Sex 5.82 4 . 30
Age 34.86 20 .05
Occupation 74.37 36 .001

Individual littering of
landscape
Planning regions 52.32 20 .001
Population density 43.60 16 .001
Family income 32.58 16 .01
Education 18.52 12 .20
Sex 4.10 4 . 50
Age 37.50 20 .02
Occupation 64.79 36 .05

Farmland shifting to
urban and industrial
uses
Planning regions 73.69 20 . 001
Population density 68.88 16 .001
Family income 40.86 16 .001
Education 14.46 12 .30
Sex 3.12 4 . 70
Age 44.08 20 .01
Occupation 69.39 36 .01

Availability of open
spaces
Planning regions 123.45 20 .001
Population density 112.47 16 .001
Family income 24.89 16 . 10
Education 11.82 12 . 50
Sex 3.62 4 .50
Age 41.00 20 .01
Occupation 56.01 36 .05
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TABLE 1— Continued

Problem
Computed 

Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Preservation of scenic
or historical areas
Planning regions 67.74 20 .001
Population density 61.48 16 .001
Family income 17.72 16 .50
Education 12.30 12 .50
Sex 4.25 4 . .50
Age 34.97 20 .05
Occupation 69.47 36 .01

Depletion of soil
fertility
Planning regions 26.72 20 . 20
Population density 13.21 16 . 70
Family income 10.63 16 .90
Education 7.38 12 .90
Sex 2.20 4 .80
Age 29.62 20 .10
Occupation 45.39 36 .50

Depletion of woodland
resources
Planning regions 50.27 20 .001
Population density 39.30 16 .001
Family income 13.56 16 . 70
Education 14.54 12 . 30
Sex 2.59 4 .70
Age 35.90 20 .02
Occupation 45.63 36 . 50

Depletion of fish and
wildlife resources
Planning regions 56.10 20 .001
Population density 49.23 16 .001
Family income 14.51 16 .70 '
Education 7.12 12 .90
Sex 4.05 4 .50
Age 22.30 20 .50
Occupation 71.62 36 .001

Availability of lake-
type recreation
Planning regions 72.16 20 .001
Population density 76.38 16 .001
Family income 28.42 16 .05
Education 11.75 12 .50
Sex 2.78 4 .70
Age 37.84 20 .01
Occupation_____________ 52.48 36 .05
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TABLE 1— Continued

Problem
Computed 

Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Availability of parks
and picnic areas
Planning regions 49.24 20 .001
Population density 47.09 16 .001
Family income 24.45 16 .10
Education 18.74 12 .10
Sex 8.25 4 .10
Age 40.32 20 .01
Occupation 70.97 36 .001

Availability of natural
areas with streams
Planning regions 72.24 20 .001
Population density 62.73 16 .001
Family income 30.32 16 .02
Education 15.98 12 .20
Sex 1.17 4 .90
Age 42.68 20 .01
Occupation 78.76 36 .01

Quality of recreational
facilities available
Planning regions 41.93 20 .01
Population density 32.99 16 .01
Family income 29.84 16 .02
Education 10.10 12 .70
Sex 5.85 4 .30
Age 37.04 20 .02
Occupation 57.47 36 .05

Availability of good
hunting and fishing
Planning regions 44.35 20 .01
Population density 42.39 16 .001
Family income 15.26 16 .70
Education 8.80 12 .80
Sex 3.42 4 .50
Age 44.54 20 .01
Occupation 39.93 36 .70

General appearance of
landscape
Planning regions 38.16 20 .01
Population density 34.86 16 .01
Family income 25.45 16 .10
Education 11.02 12 .70
Sex 2.68 4 .70
Age 37.65 20 .01
Occupation 44.68 36 .50
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TABLE 1— Continued

Problem
Computed 

Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Soil erosion on con- 
struction sites or 
roadbanks
Planning regions 39.17 20 .01
Population density 22.75 16 .20
Family income 20.32 16 . 30
Education 5.07 12 .98
Sex 2.10 4 .80
Age 29.35 20 .10
Occupation 49.20 36 .02

Soil erosion on crop 
and pasture lands 
Planning regions 51.14 20 .001
Population density 30.95 16 .02
Family income 25.57 16 .10
Education 6.81 12 .90
Sex 1.48 4 .90
Age 29.69 20 .10
Occupation 47.43 36 .30

Soil erosion on 
cleared woodland 
Planning regions 28.89 20 .10
Population density 13.97 16 .70
Family income 20.09 16 . 30
Education 9.98 12 .70
Sex 3.90 4 .50
Age 28.10 20 .20
Occupation 45.78 36 . 50

Insects and pests 
Planning regions 42.53 20 . 01
Population density 20.60 16 .20
Family income 15.49 16 .50
Education 9.17 12 .70
Sex 2.27 4 .70
Age 15.05 20 .80
Occupation 66.90 36 .05

Weeds and brush 
Planning regions 57.01 20 .001
Population density 54.66 16 .001
Family income 19.11 16 .30
Education 8.44 12 .80
Sex 6.20 4 . 20
Age 37.32 20 .02
Occupation 64.50 36 .05
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TABLE 1— Continued

Problem
Computed 

Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Surface mining
Planning regions 14.70 20 .80
Population density 15.73 16 .50
Family income 20.94 16 .20
Education 14.24 12 . 30
Sex 4.21 4 .50
Age 47.04 20 .001
Occupation 52.39 36 .10

Wind erosion —  dust
Planning regions 22.15 20 . 50
Population density 24.96 16 .10
Family income 16.59 16 .50
Education 18.59 12 .10
Sex . 87 4 .95
Age 38.18 20 .01
Occupation 49.53 36 .20

Exhaust from transpor-
tation vehicles
Planning regions 166.36 20 .001
Population density 204.90 16 .001
Family income 54.96 16 . 001
Education 22.33 12 .05
Sex 4.59 4 .50
Age 38.51 20 .01
Occupation 152.11 36 .001

Industrial and munici-
pal smoke and fumes
Planning regions 139.93 20 .001
Population density 152.13 16 .001
Family income 37.48 16 .01
Education 26.98 12 .01
Sex 2.84 4 .70
Age 35.28 20 .02
Occupation 96.69 36 .001

Agricultural burning
Planning regions 28.26 20 .20
Population density 14.95 16 .70
Family income 11.80 16 .80
Education 20.32 12 .10
Sex 1.59 4 .90
Age 24.81 20 .30
Occupation 48.40 36 .20
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TABLE 1— Continued

Problem
Computed 

Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Other open burning
Planning regions 24.07 20 . 30
Population density 24.37 16 .10
Family income 15.28 16 .70
Education 17.05 12 . 20
Sex 3.15 4 .70
Age 19.06 20 . 70
Occupation 57.56 36 .05

Undesirable sounds and
noises in rural areas
Planning regions 30.38 20 .10
Population density 34.07 16 .01
Family income 12.12 16 .80
Education 5.96 12 .95
Sex 3.08 4 .70
Age 22.81 20 .50
Occupation 52.79 36 .05

Particles in air harm-
ful to health
Planning regions 128.98 20 .001
Population density 138.45 16 .001
Family income 45.74 16 .001
Education 21.20 12 .05
Sex 4.08 4 .50
Age 40.58 20 .01
Occupation 111.91 36 .001

Undesirable odors
Planning regions 127.11 20 .001
Population density 125.57 16 .001
Family income 41.28 16 .001
Education 25.42 12 .02
Sex 6.73 4 .20
Age 34.55 20 .05
Occupation 84.30 36 .001

Poor visibility due
to smog
Planning regions 161.05 20 .001
Population density 168.06 16 .001
Family income 32.78 16 .01
Education 13.94 12 .50
Sex 2.78 4 .70
Age 24.98 20 .30
Occupation 63.16 36 .01 ’
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TABLE 1— Continued

Problem
Computed 
Chi-square 
Value

Degrees of 
Freedom

Significance 
Level

Inadequate development 
of natural resources 
Planning regions 53.51 20 .001
Population density 32.51 16 .01
Family income 23.04 16 .20
Education 15.58 12 .30
Sex 2.84 4 .70
Age 18.71 20 .70
Occupation 56.20 36 .05

Depletion of natural 
resources by devel
opment
Planning regions 78.00 20 .001
Population density 76.82 16 .001
Family income 38.14 16 .01
Education 26.26 12 .01
Sex 6.38 4 .20
Age 30.96 20 .10
Occupation 64.36 36 .01
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