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ABSTRACT

COMPARISON OF CITIZEN REACTION TO A PROPOSED
SLUDGE DEMONSTRATION PROJECT IN TWO MICHIGAN COUNTIES

By

Thomas Richard Lagerstrom

In 1981, Kalkaska County residents forced the Michigan Department
of Natural Resoucres (MDNR) to withdraw a plan to test the feasibility
of applying municipal sewage sludge to state forest Tlands.
Montomorency County was later substituted, and little public opposition
was detected. The purpose of this research was to assess the human
aspects of this issue and determine the important factbrs that relate
to attitude/behavior formation.

Residents in both counties placed highest value priorities on
human health concerns regarding sludge application. Environmental
concerns received moderate value priorities, while economic and
aesthetic concerns were considerably less important as they related to
the sludge management issue. Supporters of forest application tended
to have more knowledge of sludge management, placed greater importance
on economic concerns, and had higher education levels. Opponents had
higher mistrust of MDNR programs, a higher environmental orientation,
used forest lands more frequently, and reported a greater predisposi-

tion to take action on this issue.
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Chapter 1

INTRODUCTION

During the past decade, federal efforts to improve our nation's
water quality have had dramatic effects on municipal waste water
treatment systems. The clean up endeavors were mandated by the Federal
Water Pollution Control Act Amendments of 1972 (PL 92-500), which set
as an objective "To restore and maintain the chemical, physical, and
biological integrity of the Nation's waters." Further, it proposes as
a national goal that "the discharge of poliutants into the navigable
waters be eliminated by 1985" (Sec. 101, a).

. The provisions of this Act saddled municipalities with tremendous
new capital and technical requirements. Municipal water treatment
plants were instructed to use plans and practices with the "best
practicable" treatment technology by 1983 (Sec. 201, b and Sec. 301,
b2B). This requirement set into motion an accelerated research and
development effort toward the purification of wastewater that has been
primarily funded by federal grants.

However, the purification process magnifies another problem
associated with wastewater treatment. With increased water purity
comes the problem of disposing of solids (sludge) that are removed from
wastewater by sedimentation or precipitation. The advanced treatment
techniques produce a much larger volume of sludge. Also, the

composition of sludge is highly variable and depends on the type of







treatment process, the efficiency of treatment, and the local contri-
butors to the wastewater (heavy industry versus rural). Its variabili-
ty is fqrther complicated by the type of storage and the handling time
before disposal (Loehr et al., 1979).

In recognizing the need for effluent disposal research, Congress
ordered the Environmental Protection Agency (EPA) to use federal grants
to encourage the construction of facilities that provide for “... the
recycling of potential sewage pollutants through the production of
agriculture, silviculture, or aquaculture products, or any combination
thereof" (Sec. 201 d 1). This Act has spawned intense sludge research
throughout the country. However, the primary focus of most land appli-
cation research had been on the technical aspects (methods, environ-
mental impacts, and public health concerns) (Loehr et al., 1979).
Torrey (1979) identified a need for a more holistic approach to sludge
management, and suggested that social and economic costs need to be
included in a cost-behefit assessment. Loehr et al. (1979) stated,
“Equally important to the success of a land application system is its
acceptance by the public. The social and economic aspects are the most
difficult for the project engineer to define and evaluate" (p. 173).

Should recycling of sludge become environmentally safe and cost
effective, public acceptance will still be a major consideration in its
acceptance. Congress recognized this in the Federal Water Pollution
Control Act, and specified that national programs shall "initiate and
promote the coordination and acceleration of research designed to
develop the most effective practicable tools and techniques for
measuring the social and economic costs and benefits of activities

which are subject to regulation under this ACT (Sec. 104, a6). Also,




in the Clean Water Act of 1977 (PL 95-217), amending the Federal Water
Pollution Control Act, Congress added that the EPA "...shall develop
and operate... a continuing program of public information and education
on recycling and reuse of wastewater (including sludge), the use of
land treatment, and methods for the reduction of wastewter volume"

(Sec. 38).

Statement of the Problem

In 1980, the EPA, through the Michigan Department of Natural
Resources (MDNR), provided a grant to Michigan State University to
study the feasibility and effects of sludge application to upland
forest types in the northern lower peninsula of Michigan. The purpose
was to show that sludge could be used to treat relatively infertile,
droughty soils, and to demonstrate that wastewater sludge is a valuable
resource which can increase forest productivity without degrading the
environment (Project Outline). Specifically to be studied are:

a) Vegetation changes in structure, composftion, and biomass;

b) Nutritional changes of the vegetation;

c) Trace elements in the vegetation and small mammal populations;

d) Wildlife population responses to application;

e) Fate of trace elements and other sludge components in the soil;

f) Bioaccumulation of trace elements in upper level carnivores;

g) Groundwater quality sampling.

Initially chosen for study were four upland forest communities
located on state land on the eastern side of Kalkaska County. The

sites were selected because of their close proximity to each other, and




because they had well-drained soils and were easily accessible by good
roads.

The sludge to be used on the sites was expected to come from
Jackson, Michigan, a city of about 50,000 people, located in the
southern part of the state. Jackson has a moderate industrial base,
and its sludge was selected for several reasons. The sludge has a
moderate loading of heavy metals from industry (which researchers
wanted to monitor), and the sludge is also used in agricultural
research. This would allow researchers to compare the effects of
application on forest and agricultural land.

In January 1981, the MDNR chose to present the details of the
forest study plan to the Kalkaska County Board of Commissioners.
Shortly thereafter, the County gave its verbal approval of the project.
This position would Tater be reversed following public protest. 1In
March 1981, following a joint public meeting attended by more than 100
affected township residents, each of three affected township boards
passed a resolution not to approve the projéct.

In an April 9, 1981 letter to the MDNR, Oliver Township gave the
following reasons for its disapproval:

1. A very big waste of tax money.

2. No benefit to this township or county.

3. Fear of water (ground and North Branch) contamination with

heavy metals.

4, MDNR had a very poor monitoring system (i.e., uncovered

wells).

5. Do not trust the MDNR.

6. Fear of damage to the ecosystem.







Also, Tom Nixon of Kalkaska County Planning and Zoning stated, "We
feel sludge from Jackson should be kept in the Jackson area if you wish
to experiment with it." (Letter to MDNR, April 6, 1981).

As a result of the public uproar, the MDNR decided to abandon
plans for sludge application in Kalkaska County and chose a new study
area in Montmorency County, located north and east of Kalkaska County.
They also decided to use sludge from Alpena and Rogers City, which are
in counties neighboring Montmorency. These cities are considerably
smaller than Jackson, Michigan, and they have a much smaller industrial
base.

The proposal this time was presented to the Northeast Michigan
Council of Governments (NEMCOG), which approved the project and allowed
the study to proceed. The subsequent citizen reaction to the
Montmorency study sites was, and has continued to be, considerably
different from the Kalkaska County public reaction. As of February
1982, with two of the sites already treated with sludge, the MDNR had
still not received one citizen objection to this project in Montmorency
County.

In summary then, two seemingly similar northern Michigan
coummunities have reacted in an almost polar manner to a sludge
research proposal. The only variables that changed between counties
were the source of the sludge and the methods used to gain civic and
public acceptance. This study will decide if these changes were enough
to calm community objections, or if other impinging variables shaped

the public's reaction to this issue.




Purpose and Research Questions

The purpose of this research will be to identify and compare the
important factors contributing to citizen attitudes and behaviors
toward sludge application under MDNR supervision in the two affected
counties.

More specifically, research questions to be studied are:

1. What variables may be inferred to explain the sludge
application proposal's acceptance by Montmorency County
residents and its rejection by Kalkaska County residents?

2. How do the following selected demographic variables compare
between random samples of Kalkaska and Montmorency County
residents?

a) age

b) sex

c) education level

d) income level

e) occupation

f) affiliation with organizations (local or national)
g) usage of state forest lands

3. What relationships exist between the above demographic
variables and

a) beliefs concerning sludge treatment and its alternatives...

b) values and concerns pertaining to sludge treatment
alternatives...

c) attitudes toward the use of sludge treatment
alternatives...

d) behaviors toward the proposed sludge treatment
demonstration project...

... within and between Montmorency County and Kalkaska County
residents?

4. How does the extent and accuracy of the belief systems compare
between Kalkaska and Montmorency County residents?




5. What relationships exist among
a) beliefs...
b) values...
c) attitudes...

d) behaviors...
e) information sources...

... concerning land application of sludge within and between
residents of Kalkaska and Montmorency counties?

6. How does proximity (township) to the proposed sites influence
public...

a) awareness of...
b) attitude towards...
c) behavior towards...

. the sludge application project?

Importance of This Research

This research is important for several reasons. First, little
study has been done on the knowledge of citizens about specific
environmental problems and programs. Further, it has been proposed
that agency administrators feel that "many people are uninformed, or
misinformed, and that greater public knowledge would bring wider
endorsement of their programs" (Bultena et al., 1977). Arbuthnot
(1977) states that managers/planners must assess and understand the
behavioral variables that are present in the different subgroups within
a population, and then tailor programs to meet each group's individual
needs.

The information gathered from this research will provide a tool
with which to assess public attitudes concerning sludge treatment
alternatives and identify education program needs. Also, it will
define the population types that are more likely to take action, and

recommend public involvement procedures.




Chapter 2

REVIEW OF RELATED LITERATURE

In the United States, the volume of municipal sludge requiring
disposal is estimated to be about 17,000 dry tons per day (Kover, in
Torrey, 1979, P. 154). This volume is expected to increase to 23,000
dry tons per day over the next ten years. The increased volume can be
attributed largely to the implementation of natiowide secondary water
treatment, as mandated by Congress.

At present, the disposal methods that are primarily being used
include: ocean dumping, landfilling, incineration, and land applica-
tion. In 1976, these disposal methods constituted the following

percentage of our national sludge production (Bastian, in Torrey, 1979,

p. 116)
Disposal Method Percentage Use
Ocean dumping 15%
Incineration 35%
Landfilling 25%
Land application
crops 20%
other 5%
100%

Currently, each of these disposal methods is under scrutiny from a
variety of social, political, or environmental forces. Ocean dumping

was mandated by Congress to cease by the end of 1981. However, a




Federal Court ruling voided this Act because the Federal Government had
not proven that any significant damage was caused by this practice
(Hale, 1982). As a result, the future of ocean dumping is still pend-
ing.

The mé}n objective of incineration is volume reduction and steril-
ization of the end product (Loehr, 1981). 1Incineration is currently
the most widely used sludge disposal method. However, it has several
major shortcomings. Incineration reduces sludge to 30 percent of its
dry weight volume, leaving a highly concentrated ash that must still be
disposed of in landfills (Sivinski and Morris, in Torrey, 1979, p.

117). Incineration is also very expensive due to the fossil fuels
required to dry and burn the sludge. Finally, the incineration process
produces air pollutants (nitrogen and sulfur oxides, heavy metals, and
some toxic organics). Scrubbers can be used to reduce these pollutants
and concentrate a portion of them into a liquid waste. This new waste
must then be disposed of as well (Loehr, 1981).

With careful management and planning, landfills can be an environ-
mentally safe method of sludge disposal. However, poor management or
landfill design can lead to groundwater or surface water pollution, as
well as odor problems and a deterioration of the area's aesthetics
(Loehr, 1981). In addition, Sivinski and Mdrris (in Torrey, 1979, p.
117) state that the major difficulties with landfills are the "unavail-
ability or unacceptability of land for landfills, high transporation
costs to sites suitably distant from cities, and nuisance complaints...
as suburban areas expand from core areas."

Recently, increased attention has been given to disposal methods

which return the "wastes" to the soil in a more productive way. As a
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result, agricultural and forest application of sludge are being
increasingly utilized as management methods which help turn wastes into
resources.

Liquid sludge contains the essential plant nutrients nitrogen,
phosphorous, and potassium at levels of about one-fifth those found in
commercial fertilizers (Jones, 1981). It has been estimated that
between 2 to 5 percent of the United States fertilizer needs could be
met by applying sludge of acceptable quality (Bernard, in Torrey, 1979,
p. 167). In addition, the application of sewage sludge helps add to,
or maintain, the soil's organic matter levels (Jacobs, 1981). There-
fore, sludge can be used as a low grade fertilizer and soil condition-
er. Another advantage of sludge as a fertilizer is its stability of
production and supply. Most commercial fertilizers are derived from
fossil fuels which have fluctuating prices and declining supplies.

Land application of sludge, however, is not without problems which
must be carefully considered before application can take place. The
nature of the wastewater treatment process concentrates most of the
pollutants into the final sludge product (Loehr et al., 1979; and
Vigon, in Torrey, 1979, p. 133). The major pollutants of concern in
land application are heavy metals, toxic organic chemicals, nitrates,
and pathogens. Quantities of each are highly variable in the sludge
and are dependent on the influent wastewater characteristics, efficien-
cy of the treatment processes, and the type of sludge treatment, stor-
age, and handling time before site delivery (Loehr et al., 1979).

Due to the large number of variables involved, land application is
not the answer for all sludge disposal situations. Loehr (1981) sug-

gests four general factors that should be considered in the design and




operation of a land application system. These include: 1) acreage
available; 2) sludge and soil characteristics; 3) climate; and 4) the
type of crop grown (including non-consumable crops). Further, the
Institute of Water Research (1982) recommends that "land application of
sludge... is most cost-effective for smaller rural application sites
available within 30 miles of the treatment plant.”

No matter how cost effective a land application system is, or how
well it is engineered and operated, "public acceptance is often cited
as a key determinant for the success of a land application project"
(Loehr et al., 1979). It is important to minimize the change of a

system being rejected on "social grounds."

Public Participation

In 1971, Henning stated that "modern public administration
appears to operate on a crisis basis with an immediate problem-solving
orientation." To many observers of the resource management process,
little has changed in the twelve years since this statement. Crisis
management still prevails as managers attempt to respond to environ-
mental emergencies or public outcry.

As a possible solution to the crisis management problem, Sewell
(1971) suggests the adoption of a "holistic rather than fragmented view
of the problem." More specifically, he recommends that instead of the
physical dimensions being considered apart from the human dimensions,
an effort should be made to consider both together. Also, he stresses
the importance of involving the public more directly in the planning

process.




Stamm and Bowes (1972) believe that "the present situation where
the public merely reacts to fixed solutions offered by governmental
agencies should not be tolerated in a time where the changes invoked by
such solutions have far-reaching effects on the environment and the
quality of life." Further, Maloney and Ward (1973) state that we must
go to the people to understand environmental behaviors, to determine
what they know about ecology, the environment, and pollution, to deter-
mine how they feel about the environment, and to determine what
environmental commitments they are willing to make, and which ones they
actually carry out. Hendee and Harris (1970) feel that "proper manage-
ment... is at least part dependent on the accurate perception of user
attitudes and preferences by managers."

This stated need for managers/planners to assess and involve the
public in environmental management planning is often difficult to find
in real life. Borton and Warner (1971) state that "improved means of
communication and citizen participation have become highly sought but
seldom accomplished objectives of planning programs." Bultena et al.
(1977) reviewed several articles and concluded that "governmental
resources agencies... historically have displayed little commitment to
acquainting the public with their plans; information dissemination is
often one-sided, emphasizing project benefits to the exclusion of costs
and/or being selectively orientated to clientele groups that are seen
as endorsing agency views."

The above statement is further verified by a study conducted by
Stamm and Bowes (1972). They were able to trace most of the media

coverage of a flood control project to Army Corps of Engineer sources.

This provided a possible explanation of the public's ability to list




project benefits much more readily than costs, even though the impact
statement listed many possible disadvantages and potential problems.
The Corps was apparently able to effectively communicate the project's
expected benefits, but left the public in doubt about potential harmful
effects associated with the project, or how the Corps would deal with
these problems.

Bultena et al. (1977) went on to suggest that under current
resource planning procedures, a planning agency would most often be
“cutting its own throat" by disseminating project information. That
is, the information provided by the planning agency might sensitize
persons to other consequences of the proposal, leading to possible
resistance. They felt, however, that "this opposition should go
unwelcomed only if the agency has a vested interest in the adoption of

its programs."

Managers/Planners Perceptions of the Public

The perceptions that planners/managers have about the public's
knowledge and ability to cooperate in the management process plays an

important role in determining the approaches used by an agency in

involving the public. Several studies provide insight to this aspect
of the problem.

In a 1971 study, Sewell interviewed engineers and public health
officials that deal with water resources in an effort to estimate their
views about involving the public in planning and policy making. He
concluded that professionals, particularly in the physical and natural

sciences, were skeptical about involving the public. They took the
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view that the public is not well enough inforied or that too many
opinions would make planning impossible. The alternative, the profes-
sionals felt, was to present the public with solutions conceived by
planners on an accept or reject basis.

In a different situation, 0'Riordan (1971) stepped into a struggle
that had been stalemated for 18 months. Two neighboring communities
refused to agree on "an obvious compromise" resolving a wastewater
treatment issue because the councils assumed that the public would not
be willing to pay the additional costs for this solution. However,
councilmembers indicated that they had made "1ittle attempt to discover
just what the public did feel about the matter, nor had they ever
clearly stated the relative costs of the alternative proposals in terms
which the public could understand - namely, increased taxes."

In sampling the resident's opinions the author found that 80
percent of the'affected population were fearful that Shuswap Lake would
deteriorate if it was used for further sewage disposal. Further, 56
percent said that they would be willing to pay $50 more in taxes per
year (a 12 percent increase in local taxes), to protect the laka's
quality, and 20 percent said that they would pay $120 more per year.

In a Massachusetts case study (Lockeretz, 1970), a technical
advisory commission tabled recommended air quality standards only to
find that a considerable body of public opinion demanded standards 25
to 35 percent better than these levels. Eventually, due to the strong
public concern, the commission agreed to tighten the standards, but
only to a level considerably lower than the public had requested.
Later, the commission's chairman stated that he did not regard the

public as "competent" to testify on standards, since they didn't
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understand what the numbers meant." Further, he indicated that the
only opinion the commission wanted from the public was whether they
desired clean air, and that it was up to the technical people to decide
how to achieve that goal.

Bultena and Rogers (1974) agree with Lockeretz and state that
"agency officials typically are committed to an 'expertise model' of
decision making in which only persons with scientific and technical
training are deemed competent to make environmental decisions." They
go on to state that "there is strong professional resistance to the
notion that resource decisions should reflect public attitudes."

Finally, in a study Fo help judge methods of involving citizens in
water resource planning, Borton and Warner (1971) used a pre-post ques-
tionnaire to determine how accurately planners perceived the priorities
of local opinion leaders regarding area water problems. Initially,
planners anticipated that opinion leaders held uninformed viewpoints
and preferred "poor" management priorities. However, after an informa-
tional campaign was completed, planners and opinion leaders held views
and strategies that were almost the same. The authors state that lack
of support is often due to an initial difference in viewpoints by
planners and the public about what environmental problems need to be

addressed, and how to solve them.

The Need for Public Assessment

From the literature cited in the above section, it appears that
in many planning situations, the public is either not carefully

considered, perceived to be a nuisance by planners, or believed to be
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too poorly informed to help in making the management decisions.
However, as shown in the studies by 0'Riordan (1976), and Borton and
Warner (1971), an assessment of the public helped to clarify the
public's position regarding the problem and aid in its solution.
Arbuthnot (1977) states that "the success of public policy deci-
sion, educational programs and other efforts dependent upon specific
individual action in the realm of environmental issues may well hinge
upon our understanding of the relationships among personality charac-
teristics, attitudes, and environmental values, knowledge and

behaviors." Assessment instruments and procedures for understanding

characteristics of an effected population are critically needed by
educators (planners) considering public policy formation and decision-
making (Baker et al., 1978). The need for assessing the public is also
echoed by 0'Riordan (1971 and 1976), Bultena and Rogers (1974), Maloney
and Ward (1973), Arbuthnot (1977), Hendee and Harris (1978), and Sewell
(1971).

There are several advantages associated with public assessment

surveys. First, public assessment provides a fuller determination of
public interest. This can alert agencies to possible program altera-
tions and help resource managers to better reflect “prevailing or emer-
gent values in the population" (Bultena and Rogers, 1974). Second,
assessment allows managers to identify and weigh the affected publics'
information and the levels and effect of any distortion (0'Riordan,
1976). Third, public surveys help in the understanding of, and possi-
ble modification of, critical behaviors (Maloney and Ward, 1973).
Fourth, assessment helps to smooth managerial paths by demonstrating a

commitment to public participation (Lowenthal, 1966). Fifth, surveys

]
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are important nqt only in planning and implementing managerial pro-
grams, but they also can be used to evaluate program success or failure
by engaging citizen reaction (Maloney and Ward, 1973). Finally, opin-
ion surveys can be used to gather the views of a representative segment
of a population (Bultena and Rogers, 1974). A good survey also encour-
ages citizens to begin thinking about an issue. It is an educational
tool.

With regards to this last point, Heberlein (1976) has stated
public participation approaches such as public hearings and workshops
often Tack full representation by affected publics. Often those
attending these functions have a vested interest in the issue, or will
be negatively affected by the management decision. Bultena and Rogers
(1974) found that their public opinion data showed different conclu-
sions about public interest than would normally be seen in the normal
public participation process.

While public opinion surveys are more representative of an affect-
ed populations' views,'they also have several drawbacks (Heberlein,
1976). The development of reliable and valid survey instruments
require considerable time and expense. Also, public attitudes are
often unstable and subject to change because the surveyor may be asses-
sing the attitudes of an uninformed public. An interesting twist to
this, howevér, is that as mentioned earlier, the public is often
uninformed because of inadequate information and education programs by

managers/planners.
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Components of Public Opinion and Participation

The dynamics of the public opinion and participation process must
be examined closely for better understanding. O'Riordan (1976) states
that "personality, opinion formulaiion and political behavior interact
through the meshing of three levels of orientation, namely: the
cognitive (relating to knowledge and beliefs); the affective (relating
to feelings of like or dislike); and the evaluative (relating to
judgements of goals and modes of action) with regard to oneself, to
other actors, to the political setting and to the various roles and
rules envountered in the resolution of an issue.”

The next portions of this section will review the available liter-
ature regarding O0'Riordan's three levels of orientation (to be referred
to as beliefs, values, and attitudes/behaviors) as they relate to the
environmental assessment and management process. In addition, each
part will discuss the possible effects that an individual's demographic

characteristics have on that level of orientation.

Beliefs

Langenau and Peyton (1982) summarize that knowledge is a complex
array of beliefs, in which some beliefs are more fundamental and impor-
tant than others. These important beliefs were termed "central
beliefs by Rokeach and Rothman (1965), and they form the bases on which
a vertical array of related beliefs are built. Individuals have many
vertical belief arrays which interconnect horizontally to link a
belief array with others which have related topics. The foundational
(central) beliefs of a vertical array are theorized to be more

resistant to change than those in the higher orders of that array. As
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a result, a change in the more foundational beliefs would be expected
to also have a considerable effect on beliefs higher on the vertical
array.

Bultena et al. (1977) identify "structural" factqrs and “personal™
factors as potential constraints on a person's knowledge about environ-
mental problems. They indicate that there are numerous structural
constraints, and some of them are a result of efforts by program
planners. As mentioned earlier, these might include a lack of
information available to the public, neglecting various types of
publics, and providing biased information to the public.

The second set of potential constraints is "personal" factors.
The authors feel that a person's knowledge may reflect his location in
the social structure. For example, the upper class are more likely to
be exposed to a proposed program than the lower class, due to their
greater organizational involvements and greater access to the mass
media. Further, they suggest that older persons may have less oppor-
tunity than younger persons to become informed regarding natural
resource programs. Buttel and Flinn (1978) found that a person's place
of residence was the largest contributing factor in awareness of envi-
ronmental problems. Thus, proximity to the problem heightens aware-
ness in many cases. Bultena et al. (1977) state that "persons who
anticipate reaping either benefits or costs of programs would appear to
have more incentive to become more informed about these programs than
persons who feel they are unaffected." Force et al. (1977) found that
a "very important determinant of interest in the problem is the
individual's remoteness to the problem and/or immunity to the

consequénces.“ The reader should note that remotenes or immunity to a
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problem can act as either a stimulus or deterrent to action. Some
local issues are of contern to, and acted upon by, only area residents,
while in other issues, the source of controversy (e.g., an industry)
may dominate the psychology of an area and actions may come from
residents immune to the consequences or from outsiders.

Another aspect of public belief systems is the avenue by which
individuals receive their information. In several surveys, mass media
(newspaper, television, and radio) and conversation with friends appear
to be the major sources of information to affected publics (Stamm and
Bowes, 1972; 0'Riordan, 1971; Borton and Warner, 1971; Arbuthnot,
1977). Arbuthnot went on to say that those with proven environmental
behaviors (recyclers) were more likely to get their information from
sources requiring relatively high personal effort (magazines and books
vs. just newspapers).

Regarding the use of information that is disseminated to the
public, Ableson (1972) believes that "the empirical failures in this
area stem from an oversophisticated view of the typical individual. In

fact, most people do not use information very well, probably because

they do not know how." Further, "the advertising fraternity has long
had a much more accurate instinct on how to reach the public with
“information' than has the academic fraternity - keep things simple,
don't be heavy handed, tie the message to something of central concern
to the individual, and rely on repetition." Zajonc (1968) gives
evidence that repetitive exposure to informational stimulus produces
substantial increases in the liking of it. Repetition seems to
overcome the tendency of mild conflict and discomfort due to a sense of

unfamiliarity with that object. Therefore, managers must keep in mind
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that a population's opposition to a new plan might be caused initially
by residents' unfamiliarity with the information.

In closing this discussion about information and beliefs, it must
be remembered that people tend to strive for consistency in their
belief systems (Heberlein and Black, 1981). When they receive new
information which is in conflict with pre-existing belief systems,
Langenau and Peyton (1982) suggest that a person may react in 1 of 3
ways: 1) to reject the new information and not incorporate it in their
belief system; 2) to modify the information so it does not conflict
with existing beliefs; or 3) to modify their existing belief systems to
incorporate the new information without conflict. Further, the degree
of conflict with existing beliefs, perceived credibility of the
information source, and the interest level of the individual also
influence the response of the individual to this conflicting
information. Regarding credibility of the information source,
Helmreich (1972) states that "the positive relationship between
communicator credibility and attitude change has been one of the most
stable replicable effects in social psychology."

Even when the planning agency does attempt to accurately inform
and involve the public, the information transfer process is often
subject to many problems. O0'Riordan (1976) suggests that individuals
tend to select and distort information, especially "“when the issue is
confusing, when data is unavailable or indeterminate, and when policy

making institutions are uncertain of their responsibilities."

Values
"A value is an enduring belief that a specific mode of conduct or

end-state of existence is personally or socially preferable to an
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opposite or converse mode of conduct or end-state of existence"
(Rokeach, 1973). Put another way, a value is "a conception, explicit
or implicit, distinctive of an individual or characteristic of a group
which influence the selection from available modes, means, or ends of
action" (Kluckhohn, 1953, p. 59). Knapp (1972) suggests that values
are a guiding force that determine the choices people make in living
their lives.

Rokeach (1973) identifies five assumptions about the nature of
human values: 1) the total number of values that a person possesses is
relatively small; 2) all men everywhere possess the same values to
different degrees; 3) values are organized into value systems; 4) the
antecedents of human values can be traced to culture, society and its
institutions, and personality; and 5) the consequences of human values
will be manifested in virtually all phenomena that social scientists
might consider worth investigating and understanding.

As mentioned, values, like beliefs, are organized into systems.
These systems are learned organizations of principles and rules which
help an individual to choose between alternatives, resolve conflicts,
and make decisions (Rokeach, 1973). The organization of values into
systems is probably similar to that of beliefs, with horizontal and
vertical structure, and more central values (Langenau and Peyton,
1982). This interrelationship brings an interaction of different
values, and as such they probably do not function as single entities.

Not only does a value reflect an individual's desire for a broad
category of objects, feeling, or experiences, it also has a second
aspect, a ranking or hierarchy of value categories (Nye, 1967; Rokeach,

1973; Sikula, 1971). In a situation where an individual must evaluate
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alternatives, the values in the system (mind) must be assigned relative
importantce (Langenau and Peyton, 1982). "A person desires one class
of objects or experiences more than another" (Nye, 1967). Further,
under ideal circumstances, "this process requires an individual or

group to identify, evaluate, and prioritize values and supporting
beliefs" (Langenau and Peyton, 1982).

Because values represent preferred outcomes or preferred ways of
achieving those outcomes, they are very important determinants in an
individual's personality. Dillman and Christenson (1972) state that "a
person's values serve as standards against which he judges his beha-
vior." These standards also lead us to take positions on social and
environmental issues. They go on to state "the significant question is
not whether or not people are concerned [about the environment], but
where protection of the environment ranks on their value hierarchy."

Regarding demographic characteristics as they relate to values and
concerns, Van Liere and Dunlap (1980) reviewed available literature to
determine what relationships might exist. They concluded that persons
that were younger and/or those more highly educated had higher scores
of environmental concern. They also found a slight relationship
between higher occupational prestige and environmental concern. There
was little or no relationship for income level or sex when compared
with environmental concern. However, because most of the 23 authors
reviewed measured generalized environmental concern, Van Liere and
Dunlap state that "given the widespread distribution of generalized
environmental concern, we believe it would be profitable to focus
attention on specific environmental issues and policies.”

If managers are to understand the sources and implications of
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environmental attitudes and behaviors, then, argues Pierce (1979),
their value bases must be of central concern. Henning (1971) notes
that environmental policy encompasses the individual's unique values
that pertain to ecology, future generations, and other forms of 1ife.
Further, because individual and collective value priorities may vary
over time, "values are difficult, if not impossible to describe and
analyze in realistic and concrete terms relative to powér and policy."
As such, the task of assessing values is extremely difficult. However,
because of the impact that values have on behavior, it also becomes an

extremely important task.

Attitudes/Behaviors

Behavior is defined as the action or reaction of persons under
specified circumstances. It can also be categorized by no action at
all. Behavior is the primary target that managers/planners attempt to
both influence and predicf when dealing with the public's resources.

Unfortunately, however, the behavior of an individual or group is
extremely difficult to predict. A complex array of values and beliefs
that is unique to every individual may cause a single common behavior
that was arrived at by vastly different evaluation processes. Due to
the complexity of these systems, Wicker (1969) states that "research is
needed on various postulated sources of influence on overt behavior.
Such research may lead to the identification of factors or kinds of
factors which are consistently better predictors of overt behavior than

attitudes."
The above statement specifically refers to attempts by a large

number of environmental researchers to predict behavior through
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attitude measurement. Attitudes are defined as a person's favorable or
unfavorable expression toward a class of objects (Knapp, 1972).
Traditionally, an attitude is considered to have belief, value, and
behavioral components (Borden and Schettino, 1979). The behavioral
component of an attitude refers to an implied action or behavioral
tendency toward an object.

It is the ability of an attitude to predict the behavior compo-
nent that makes it so attractive to managers/planners. However, most
past attempts to demonstrate an attitude-behavior relationship have
failed. Wicker (1969), based on a review of attitude literature,
states that research "provides little evidence to support the postulat-
ed existence of stable, underlying attitudes within the individual
which influence both his verbal expressions and actions."

Wicker (1969), Schwartz and Tessler (1972), and Weigel et al.
(1974) suggest‘that a wide variety of factors could affect the
attitude-behavior relationship. They fa]]linto two broad categories:
situational and personal factors. Situational variables include actual
or considered presence of certain people, normative prescriptions of
proper behaviors available, specificity of attitude objects, unforeseen
extraneous events, and expected and/or actual consequences of various
acts. Personal factors include competing attitudes or motives, verbal,
intellectual and social skills (demographics), and activity levels.

Regarding the demographic impacts on the attitude-behavior rela-
tionship, Weigel (1977) reported a pattern similar to those reported
for values and beliefs. He reported that subjects exhibiting pro-

ecology behavior were more liberal in their social, economic, and

religious philosophies, were better educated, and were higher in




occupational status. Buttel and Flinn (1978) reported that age had a
significant influence on environmental attitudes.

Knowledge about an environmental issue also has direct impacts on
the attitude-behavior relationship. Tichenor et al. (1971) found that
being informed about an environmental issue does not necessarily mean
that a person will be more favorable towards controlling pollution.
Persons that were most highly informed of local environmental issues
were frequently most opposed to regulations. "Attitudes about a
specific environmental measure are at least in part governed by the way
persons relate those measures to their own self-interest." Bultena et
al. (1977) report similar results and concluded that persons that knew
more about a project held more intense attitudes, either for or
against.

Ableson (1972) states that informational strategies do not always
impact attitude/behavior, especially when the original attitude or
behavior is strongly held. Young (1980) concluded that when additional
information is provided to the public, it seems to affect approval
differently depending on an individual's current knowledge level.

Young states that persons with low information levels would show the
greatest changes in wilderness approval when provided with additional
information.

Many of the past failures in attitude research can now be better
understood in the light of current research. Previous efforts
primarily used broad (general) attitudes to predict specific behaviors.
Several researchers have now concluded that attitude measures which are
more specific to a behavior are better predictors of that behavior than

are general attitude measures (Weigel, 1977; Heberlein and Black, 1976;
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Weigel and Newman, 1976; and Weigel et al., 1974). Further, Weigel and
Newman (1976) state that "attitude measures should be expected to
predict only behaviors that are appropriate to the attitude under
consideration." In other words, specific attitudes are useful only
when associated with specific behaviors. These attitudes should not be
generalized to other behaviors (Schwartz and Tessler, 1972).

In a recent paper, Langenau and Peyton (1982) have attempted to
discount the notions of attitudes as predictive measures of behavior.
They define attitudes as "mental constructs that are the culmination of
the integrative process and do reflect actual predispositions to beha-
vior." Thus, attitudes represent an individual's predisposition at a
point in time. This attitude is not static, however. It is a dynamic,
integrative process that continually evolves and is influenced by the
personal and situational factors mentioned earlier. Langenau and
Peyton have gone on to refine these factors into what they call "Four
Dimensions of Orientation.” The four dimensions of an attitude
include: strength, accuracy, stability, and valence (pro or antiy.

Wicker (1969) states that if researchers use attitudes to study
overt behavior, they must show evidence that the relationship actually
exists. Due to the dynamic nature of predispositions to behavior,
Langenau and Peyton (1982) and Tucker (1978) argue that all possible
components of the decision making process be assessed; These include
an individual's demographic characteristics, beliefs, values, atti-
tudes, and previous actions which are related to the issue.

It is through this complete diagnosis of public perception that

managers/planners can best understand human resources and manage

natural resources. It will allow them to effectively target
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information and education programs, to facilitate the resolution of
conflicting public values, and to more completely involve the public in

the actual management decision process.




Chapter 3

RESEARCH METHODS

Sludge application to forest lands is a new issue in Michigan. At
present, only small scale experimental disposal programs exist. These
programs are studying the technical aspects and impacts of sludge
application to forest lands. However, the research has generally
overlooked social factors which are critical to eventual public
acceptance.

The objective of this research, along with a companion study by
Gigliotti (1983), is to link current technical disposal research to the
human aspects which influence public opinion. To accomplish this, a
survey instrument was developed to measure and compare important
factﬁrs which contribute to the public's attitudes and behaviors. More
specifically, this research assessed beliefs and values (concerns)
regarding sludge disposal, knowledge of the specific proposal and its
anticipated impact, preferred disposal methods, and demographic
characteristics. Also assessed were the public's sources of
information for environmental issues and the perceived accuracy of
several specific sources of natural resource information.

In addition, this study asked respondents to evaluate the public
participation process and their perception of their own level of

influence on planning and policy. Respondents were further asked

29




30

whether present participation methods should be changed, and how much
involvement an individual felt that the public should have in natural
resource policy and planning.

The survey was designed to measure an individual's belief and
value systems, and to assess several specific attitudes. With this
detailed information, the researchers can better understand the scope
of the individual's attitudinal matrix and more accurately predict
behavior concerning sludge disposal alternatives. In addition, the
survey was designed so that respondents would give considerable thought
to important belief items and value priorities before expressing an
attitude in favor of or opposed to forest application. This was

intended to increase the reliability of the attitude responses.

Selection of the Sample

Kalkaska and Montmorency counties were selected because resi-
dents of both had recently reacted to proposals to apply sludge to
their state forest lands. The responses of county residents to the
proposals were quite different (see chapter 1). The researchers
therefore felt that it would be fruitful to provide the counties with
identical surveys and attempt to determine what, if any, differences
exist between these populations that would account for their responses
to this issue.

The general public sample (Kalkaska, N=497; Montmorency, N=497)
ias randomly selected by computer from the population of resident

icensed drivers that were 20 years of age or older. The potential

opulation of drivers in Kalkaska and Montmorency was 7,882 and 5,644,



31

respectively, or approximately 7.5 percent of the available popula-
tions. While this sampling method does exclude non-drivers from the
survey process, it was found to be the only feasible method to sample a
resident population on a county-wide level, especially considering that
a large portion of the countys' landholders were not permanent
residents.

Political office holders (Kalkaska, N=29; Montmorency, n=20) were
also surveyed because this group is expected to be more influential in,
and responsible for, decisions regarding natural resource issues and
problems. The political office holders selected included County
Commissioners, township supervisors, and township clerks. These
represent the highest level elected officials in the two counties. All
of these officials from each county received the survey.

The public officials were administered the same instrument
received by the random public sample. The resulting data from public
officials were used only for comparison with the general public's

opinions, and were not incorporated into the public's data base.

Administration of the Instrument

The survey, "Kalkaska (Montmorency) Public Opinion Survey on
Natural Resource Management", was administered using a series of three
mailings. The mailings included an initial mailing of the survey (sent
July 6, 1982), a reminder postcard to non-respondents (July 13), and a
second survey mailing to the remaining non-respondents (July 30). The

initial and third (second survey) mailings consisted of three
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enclosures (Appendix A): 1) a survey; 2) a cover letter; and 3) a
response envelope to return the survey.

The identical instrument was sent for both the initial and third
mailings. However, a different cover letter was sent with each of the
survey mailings. In general, th; letter explained the importance of

the survey, the value of their opinion, a reassurance of confidentiali-
ty, and identified the source from which the survey originated.

Dillman (1978) recommends that to increase response rates, surveys

should be mailed and returned using first-class postage. In this

situation, the researchers decided against this suggestion due to the
large survey sample, a low anticipated response rate due to the nature

of the issue, and due to the additional expense of first-class postage.

Instead, the survey was sent using the bulk mail system. Return

postage on the bulk mailings was guaranteed to provide a better esti-

mate of non-response due to undeliverable questionnaires. Return
envelopes were the business reply format, with postage paid upon
delivery to the researchers.

The researchers decided not to conduct a non-respondent follow-up
survey. However, because this survey closely paralled a survey
developed by Gigliotti (1983), and contained many identical items, it
was assumed the results of his non-respondent telephone survey could be

generalized to this situation. In general, Gigliotti found that non-

respondents were younger and tended to be less opinionated than respon-

dents. However, most key variables compared showed no significant

difference between these groups.
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Description of the Survey Instrument

In an attempt to increase the response rate, the researchers
~sonalized the surveys to each specific county. That is, any
ferences to a county in the survey would address that county by name.
er than use of county names within the instrument, the surveys were
ntical. Each questionnaire identified Michigan State University,
artment of Fisheries and Wildlife, as the project administrator.

The survey was designed with five major content sections. These
tions attempted to obtain a different type of information or view-
nt. Below is a description of each section and the rationale for

items which were included. The complete survey is included in

endix B.

Public Involvement in Natural Resource Decisions

This section assessed respondents' opinions about the public
icipation process and their perceived accuracy of information
ces.

More specifically, questions 1 and 2 asked respondents whether

felt involved enough in natural resource decisions and whether
cies should change the methods used to involve the public.
tion 6 asked the level and type of involvement that respondents

the public should have. Questions 3 through 5 asked individuals
ite the level of influence they can have on local, state, and

~al agencies.
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The first series of questions (1-5) were designed to be easy to
er and to be of concern to respondents, as recommended by Dillman
8). He further suggests that researchers might design these
ing questions with no intent of analyzing them. It is important
egin with questions that attract interest and cause individuals to
t answering the survey. Individuals who respond to the first few
tions are more likely to complete and return the survey (Dillman,
).

The remaining questions in this section (7 through 19) asked
ondents to rate the accuracy of information sources. The response
e ranged from "always accurate" to “never accurate." A "no
ion" response was also provided. These questions were designed to
e the Tevel of trust that the public has for various information
“es. This will identify potential avenues through which
'mation/education programs could be disseminated to, and received

| more trusting audience.

Knowledge of the Proposed Sludge Application Project

In the opening portion of this section, the concept of sewage
e was introduced and explained to participants. Respondents were
ed that in 1981 a proposal was made to apply sludge to state

t Tands in their county.

he first question in this section, number 20, asked respondents

y were aware of the proposal before receiving this questionnaire.

dents that were unaware of the proposal are asked to move ahead

next section, question 31.




~ere—
e e et e—————— RN,

ana
The!
pro,

soul

ers
The
tud

pro|
unde
dis:
to |
sour
knoy
poir
the
tude

bety
Whic

ind;

that
they
freq
pub



35

The remaining questions in this section asked those respondents
aware of the project to indicate their attitude toward the proposal.
They were also asked to identify actions taken to block or promote the
project, their familiarity with the details of the project, and their
sources of information about the proposal.

The question on actions taken (number 22) will help the research-
ers to determine what type of person is more likely to take action.
The researchers related action to knowledge of the issue, and to atti-
tudes toward the issue.

As mentioned, this section also assessed knowledge specific to the
roposal (questions 24 through 29) to determine how well the public
inderstood its details. Respondents were asked whether they agreed or
isagreed with statements related to the proposed source of the sludge
o be applied, the magnitude of the acreage involved, the funding
ource, and the townships affected, among others. A response of "“Don't
now" was also provided. The six questions were scored and given one
oint for each correct answer. The resulting knowledge score allowed
ne researchers to relate level of familiarity with an issue to atti-
ides toward that issue.

In the analysis of this survey, a slight distinction was made
tween knowledge and beliefs. Beliefs were considered to be something
ich an individual accepts as true, and knowledge as a judgement of an
dividual's beliefs by "authorities" in the field.

The final portion of this section (question 30) asks respondents
t were aware of the proposal to check all the sources from which
y received information. These results helped to determine the most
quently used communication channels which provide information to the

lic about a local natural resource issue.
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) Opinions About Sludge Disposal

This section measured the respondent's knowledge (beliefs) and

inions about sludge disposal and their environmental/economic value

rientation.
The section began with a block of 19 questions (numbers 31 through

) which were scored using a Likert scale. The scale ranged from:
rongly Agree - Agree - Don't Know - Disagree - Strongly Disagree.
thin this block of questions, eleven were combined to form a sludge
owledge score. This score was analyzed against attitudes, prefer-
ces, and personality characteristics of the individual to determine
at role knowledge had in this specific resource management issue.

Also included in the block of opinion questions were four state-
nts (numbers 37, 42, 45, 48) which determine a person's environ-
ital/economic value orientation. Respondents were asked to respond
statements such as: "Although environmental considerations are
ortant, the environmental considerations should not stand in the way
progress and economic growth" (question 42). A Likert scale was
red for the four environmental/economic value items using +2 for a
ong environmental orientation and -2 for a strong economic orienta-
n. The individual's score for each item was totaled to give the
pondent an overall environmental/economic value orientation.

In addition, the block of 19 questions also included statements

h were not included in any scales, yet helped to further define the
lex attitude/behavior relationship. For example, question 39

es that "I would be skeptical of most management programs proposed
he Michigan DNR." Pettus (1976) feels that some environmental

tudes influence or preclude the development of other attitudes.
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This item, along with questions 41 and 43, helped to gauge the degree
of influence that other attitudes had on a respondent's attitude toward
the sludge application. The assessment of potentially conflicting
attitudes has important implications for any attempt to involve the
public in sludge disposal issues.

In another part of the opinion section (questions 50 through 58),
respondents were asked to assess the overall effect of applying non-
industrial sludge to state forest lands. The anticipated effects
considered ranged from the impact of sludge on forest growth, on public
1iealth, and on Tong-term environmental quality. A scale was
>stablished by adding an individual's responses over the nine effect
juestions. The response scale ranged from: Very Beneficial (+1),
eneficial (+2), No Impact (+3), Harmful (+4), Very Harmful (+5), and
on't Know (0).

* Question 59 asks respondents if they felt that a program of sludge
pplication to state forests would be properly managed by local and
tate agencies. Responses to this question were compared with
titudes toward application to forest lands and attitudes toward the
chigan Department of Natural Resources.

The final series of questions in this section (questions 60
rough 65) asked respondents to rate the four possible methods of
udge disposal. These include Tandfilling, incineration, application
agricultural lands, and application to forest lands. Respondents
e asked to 1ist the method that they felt had the least and greatest
eat to human health, and to the environment, and which they felt

e the Teast and most expensive methods.
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4)  Attitudes and Concerns About Sludge Disposal

The questions in this section asked respondents to rank disposal
methods, to state their attitude toward future application proposals,
and to rate concerns. Concerns were rated according to the value each
should be given when a sludge-forest application project is being
considered.

In questions 66 through 68, respondents. were asked to rank the
four disposal methods (listed above) in order of their first, second,
and third preference. The importance of this question is in its
1bility to determine how forest application compares with other methods
f disposal.

Question 69 measured the respondent's attitude toward future
Tudge application to state forest lands. This question was broken
own and analyzed two ways: 1) specific attitudes toward a forest
roposal (opposed, favor, or undecided); and 2) the level of action
hat respondent's anticipated taking. The measure of attitude and
ction, and the earlier preference question, were compared with
2liefs, value measures, awareness of the previous proposal, and
rsonality characteristics.

Question 70 asks respondents to place a numerical value on the
ur major concerns that they might have regarding sludge application
forest lands. Respondents are asked to divide 100 points among the
ir listed concerns (human health, economic costs, environmental
Tity and wildlife, and beauty of the area) according to the amount
importance each should receive when making sTudge management
isions. This question was analyzed to determine how these specific

tral values impact attitudes and what personality characteristics
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are related to the different central values. More importantly, these
items will provide an indication of the value priorities which will be

used by publics to evaluate future sludge disposal and other natural

resource proposals.

5) Personal Information

This final section categorized and described respondents and
related demographics to responses throughout the questionnaire.
Specifically, respondents were asked their sex, age, education level,
income level, occupation, what (if any) political offices they held,

their use of state forest lands, their most important forest use,

residency (township and years in the county), and memberships in

2nvironmental organizations.

Instrument Validity and Reliability

Items used in the survey instrument were generated after a
horough review of literature relating to sludge disposal and survey
esearch. Consultation with experts in both sludge disposal and survey
asearch were made periodically throughout the instrument development
"ocess.

Item questions were reviewed by peers for clarity and understand-
g. The draft questionnaire was submitted to a face validity panel
nsisting of six members associated with sludge disposal and/or forest
plication of sludge. Each member reviewed the questions dealing with
|iefs about sludge and indicated which response best answered the

stion. Ambiguous questions were either reworded or omitted.
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esponses by the face validity panel were used as a basis for
omparison with the responses received ffom the public samples.

The instrument was also submitted to a panel for evaluation of its
wverall design and readability. This panel consisted of four MSU
‘esearchers with expertise in the field of survey design. Comments
rom this review panel were incorporated into the final revision.

The revised draft instrument was field tested using a senior level
ollege class. Subjects were observed as they completed the survey to
letect attitudes toward various sections. They were also encouraged to
[iscuss their reactions to specific parts of the survey. The instru-

ient was again revised accordingly.

Data Analysis

Data were punched onto computer cards and verified by Michigan
tate University key punch services. Analysis utilized descriptive and
nferential statistics offered by the Statistical Package for the

cial Sciences (SPSS) computer software. A discussion of the
atistical treatments used will be included with the description of

e results.
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Chapter 4

ANALYSIS OF SURVEY RESULTS

The following chapter begins with a summary of the response rates
of the four survey populations. This is followed by a brief descrip-
tion of the sample population's demographic characteristics, a discus-
sion of the descriptive data, and a comparison of the sample
populations. The final sections of this chapter analyze the influences

that affect knowledge, values, attitudes, and behaviors.

Survey Response Rates
A detailed breakdown of the response rates for Kalkaska and
Montmorency and the public officials are provided in Table 4.1. The
three mailings produced a combined response rate of 62.4 percent. Note
that the reported response rate excludes undeliverable surveys and

includes surveys that were returned blank.

Table 4.1. Response Rates of the Four Survey Populations.

KaTkaska Montmorency Kalkaska  Montmorency

Sample Sample Officials Officials
Total individuals sampled 497 497 29 20
Undeliverable surveys 62 39 0 1
Adjusted sample size 435 458 29 19
Total surveys returned 255 292 26 14
Percent response rate 58.6% 63.8% 89.7% 73.7%
Blank or spoiled surveys 10 7 0 1
Tot. individuals analyzed 245 285 26 13

41
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Summary of Demographics

The discussion in this section only encompasses the highlights of
the data for the random sample populations. A complete presentation of
the descriptive demographic data is provided in Appendix C, Questions
71 through 83.

In general, the demographics for the randomly selected populations
were quite similar (Table 4.2). In both counties the sexes were repre-
sented fairly evenly (52.5% male and 47.5% female). About 80 percent of
the respondents (Kalkaska, 81.2%; Montmorency, 79.6%) had at least a
high school education. Income in both counties was also similar (Table
4.2) with the largest concentration of incomes in the $8,000 to $15,999
range. About 25 percent of the population in the counties reported
incomes of less than $8,000, and 77.4 percent of the listed incomes
were below $24,000. Respondents lived in the county an average of 16.6
years, however, more than half were residents less than 10 years.

Two categories of the demographics did show statistically signifi-
cant differences. These categories were Age and Work Group. In
Kalkaska, the respondents' mean age of 46.76 years (S.D.=16.75) was
significantly different from 51.22 years (S.D0.=16.60) for Montmorency
County (t=3.05; df=521; p<.0l). The reader should note that the mean
ages reflect only licensed drivers 20 years of age or older, and are
therefore not comparable with census data.

This difference in age was also reflected in the Occupation ques-
tion (number 74, Appendix C). The initial nine response choices were
combined to form five broader occupation categories. Semi-skilled,
sales/clerical, and skilled workers were joined to form a "Skilled or

Semi-Skilled Worker" category. Managers and professionals were also
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Table 4.2. Demographic Comparisons for the General Populations.
KaTkaska Sample %Si‘ Mgnfmorency SampTe
es

X 5.D. value _df Probability

Age Kal. 46.76  16.75 *
g Mont. 51.22  16.60 3.05 521 .002
Forest use Kal. 6.72 3.85

Mont. 6.83  4.06 -3 58 .73
Membership count Kal. .28 .62

Mont. .33 77 -86 626 .389
Years of residency Kal. 16.26 17.15

Mont. 17.14  17.35 -57 504 .570

Chi-Square Test
X2 df Probability

Educatjon** 1.19 4 .880
Income** 8.86 5 114
Work group*** 12.25 4 .015*

* o=.05
** See Appendix C for breakdowns
***See Table 4.3 for breakdown

combined. The "Homemaker" and "Retired" classifications were left
intact. Finally, farmers and unemployed were combined due to their
small numbers to form an "Other" category. No generalizations will be
made using the "Other" category. The results of the classification of

occupations are provided in Table 4.3.

Table 4.3. Combined Occupational Classifications.

Kalkaska  Montmorency

Sample Sample

Work Group (n=241) (n=277)
ikﬂled or Semi-Skilled Worker 37.3% 26.0%
lanager or Professional 15.4% 18.1%
19.1% 15.9%

25.3% 34.7%

2.9% 5.4%
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The analysis of the work group variable shows a significant dif-
ference between the counties (x2=12.25; df=4; p<.05). The most pre-
valent occupational status in Montmorency was retired persons (34.7%),
and skilled or semi-skilled workers made up 26 percent. In Kalkaska,
those percents were reversed, with 37.3 percent of the respondents in
the skilled or semi-skilled classification, and 25.3 percent retired.

Two other demographic variables measured were the use of state
forests and memberships in environmental organizations. The forest use
question (number 76, Appendix C) listed 17 categories of utilization
and asked respondents to list all the activities that they had done on
state forest lands in the past two years. Both counties averaged about
6.8 forest uses per person over the two-year period.

Membership in environmental organizations (question 83, Appendix
C) was low in both counties, with only 21.8 percent of the populations
belonging to any of the 15 listed groups. A breakdown of the number of
memberships is provided in Table 4.4. Local landholder associations
held the highest memberships in both counties (Kalkaska, 6.5%;
Montmorency, 14.0%). Michigan United Conservation Clubs, the National
Wildlife Federation, Ducks Unlimited, and An ORV Club were the only
other organizations to have more than 2 percent membership in the

counties.

Table 4.4. Count of Environmental Organization Memberships.

Kalkaska Sample Montmorency Sample

(n=245) (n=285)
No environmental memberships 79.6% 76.8%
1 environmental membership 15.1% 17.5%
2 environmental memberships 3.3% 3.5%
3 environmental memberships 2.0% 1.4%

More than 3 environmental memberships 0 0.8%
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Summary and Comparison of Opinions
A complete descriptive analysis of belief, value, attitude, and

behavior items is presented in Appendix C, questions 1 through 70.

Public Involvement Opinions

To establish a point of reference for this research effort,
respondents were asked whether they felt they were involved enough in
natural resource policy and planning decisions (question 1, Appendix
C). The response to this question was quite consistent for both coun-
ties. Approximately 90 percent of the sample respondents felt that
they were not involved enough. The combined public officials response
was similar, with 82.8 percent of all officials agreeing that the
public is not involved enough in natural resource decisions.

In question 2 (Appendix C), respondents were asked if public
agencies should change the way they involve the public in natural
resource decisions. The results were comparable to question 1, with
85.1 percent of the general public of the opinion that a change should
be made. Public officials also agreed, with a combined 82.8 percent
holding that opinion. The public attitude for increased involvement
seems to be also supported by question 6 (Table 4.5).

Questions 3 through 5 (Appendix C) further analyze the public's
perceived level of influence on local, state, and federal natural
resource planning agencies. The results show a definite trend by the
public. More than half (52.0%) of the randomly selected respondents
indicated that they had much or some influence on local government
agencies, but only 27.8 percent that felt they had much or some
influence on state agencies, and 18.1 percent on federal agencies.

About half (51.0%) of the general public respondents felt they had no
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Table 4.5. Preferred Level of Involvement in Natural Resource Planning
and Policy (question 6).

Kal. Mont.  Kal. Mont.
Samgle Sample Offic. Offic.
(n=240) (n=279) (n=25) (n=13)

I feel that the planning and decision-
making should be left totally to the
experts. 3.3% 1.8% 0 7.7%

Experts should first obtain the views

of the affected citizens and then pro-

ceed to do the planning and make the

final decision. 40.0% 42.3% 40.0% 38.5%

Experts should only do the early plan-
ning and provide the alternatives from
which citizens can select. 40.8% 41.2% 40.0% 38.5%

Citizens should control the entire plan-

ning and decision-making process and use

experts only as consultants and to

implement their final plan. 15.8% 14.7% 20.0% 15.4%

influence on federal government agencies. Public officials had similar
perceived levels of influence on state and federal agencies
(Table 4.6). However, they understandably perceived more influence on
local agencies than did the general public (X2=38.56, df=3; p<.001).
Questions 7 through 19 (Appendix C) asked respondents to rate the
accuracy of 13 informational sources. A collapsed summary of the
general public's reponses is provided in Table 4.7. This data suggests
that the most trusted sources of information would be university
sources, and the Michigan Department of Agriculture. Interestingly,
the Michigan Department of Natural Resources was also perceived as
having a high level of accuracy. Repondents seemed to have the least

trust in the information from industrial sources and local government

officials.
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Table 4.6. Comparisons of Public Involvement Responses.

Chi-Square Test
Group Comparisons X2 df Probability

Influence on Local Government

Kal. Sample vs. Mont. Sample 2.37 3 .498

Gen. Sample vs. Public Offic. 38.56 3 .000*
Influence on State Government

Kal. Sample vs. Mont. Sample 2.23 3 .525

Gen. Sample vs. Public Offic. 1.85 3 .603
Influence on Federal Government

Kal. Sample vs. Mont. Sample 3.08 3 .378

Gen. Sample vs. Public Offic. .39 3 941
Preferred Level of Involvement

Kal. Sample vs. Mont. Sample 1.50 3 .681

Gen. Sample vs. Public Offic. .28 3 .962
* a=.05

Table 4.7. General Public's Perceived Accuracy of Information Sources.

Always/ Seldom/

Usually Sometimes Never No
Information Source Accurate Accurate Accurate Opinion

n Percent of respondents

Univ. Sources 506 55.7 28.1 5.1 11.1
MI Dept. Agric. 502 49.0 34.3 8.4 8.4
MDNR 507 41.8 38.5 16.0 3.7
MI Dept. Pub. Health 500 40.6 40.6 13.2 5.6
Sporting Organizations 502 36.9 38.2 12.4 12.5
Env. organizations 501 34.5 34.3 16.8 14.4
Muce 501 34.1 37.5 9.4 19.0
EPA 500 23.6 41.0 24.4 11.0
TV/Radio 504 20.2 44.4 28.8 6.5
Newspapers 506 19.0 48.2 25.9 6.9
Magazines 504 18.8 50.4 22.4 8.3
Local Gov't. officials 499 16.4 41.5 34.7 7.4
Industrial sources 501 13.8 32.5 40.1 13.6
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Awareness and Knowledge of the Proposed Sludge-Forest Project

Approximately half of the general public respondents indicated
that they were aware of the sludge-forest application project before
receiving the survey (Kalkaska, 48.6%; Montmorency, 50.9%). Public
officials were considerably more familiar with the proposal than the
general public, with 84.6 percent of the officials aware.

A major point of difference between the two general population
samples was their attitude toward the forest application project when
it was proposed in 1981 (question 21, Appendix C; X2=7.52, df=2,
p<.05). Of the Kalkaska County residents aware of the proposal, 43.2
percent were opposed, compared to 28.1 percent in Montmorency.
However, the 23.7 percent approval rating in Montmorency still is quite
low. A large majority in both counties were undecided (Kalkaska,
42.4%; Montmorency, 48.2%). Public officials that were aware of the
project were significantly more in favor and less undecided than
general public respondents (X2= 12.08; df=2; p<.0l). Combined
officials' responses were 45.5 percent in favor of the proposal.

Question 22 (Appendix C) asked respondents familiar with the 1981
sludge-forest proposal to check any action that they took to block or
promote it. The Kalkaska sample primarily talked with friends or
relatives (53.4%) or read materials on the subject (47.5%). Only 27.1
percent took no action. In contrast, the highest response category for
aware Montmorency residents was no action (45.7%). Other Montmorency
actions were similar, but in lower percentages than for Kalkaska; with
43.5 percent indicating they talked with friends or relatives, and only
26.8 percent read materials on the subject. The mean number of actions

taken was significantly different for the two counties (t=2.19; df=256;
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p<.05). Aware Kalkaska residents took an average 1.27 actions
(S.D.= 1.13) and aware Montmorency residents averaged .96 actions
(S.D.=1.11).

Public officials from both counties indicated that they took
significantly more actions than the general public (t=2.94; df=289;
p<.001). The mean was 1.85 actions per official (S.D.=1.39). 1In
addition to having talked with friends or relatives, and having read
materials on the subject, officials also had a larger percentage of
high effort actions, such as attending meetings.

Regarding the status of the proposal (question 23, Appendix C),
50.7 percent of Montmorency's aware sample correctly responded that
sludge had been applied. However, only 23.1 percent of the Kalkaska
sample knew that the project nad been dropped. Most (48.7%) in
Kalkaska indicated they did not know the proposal's current status.
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