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ABSTRACT
PUBLIC ATTITUDES AND PREFERENCES REGARDING
WETLAND PRESERVATION IN MERIDIAN AND
WILLIAMSTOWN TOWNSHIPS, MICHIGAN
By

Shannon L. Ruby

Wetland preservation requires scientific information for decision making pertinent
to regulating development. In addition, local planners should determine public opinions
regarding wetland preservation, a practice lacking in this type of decision making which
may provide answers for future land use planning. The objective of this study is to
determine whether socio-economic characteristics effect personal preferences regarding
wetland functions and the willingness-to-pay to preserve wetland quality.

A survey of residents in Meridian and Williamstown Townships (Miqhigan) was
used to acquire qualitative data on public preferences regarding wetland functions and
values. Analysis of the data presents public perspectives about wetland importance and
the willingness-to-pay to preserve individual wetland functions. Findings show that
perspectives on wetland preservation tend to be similar between townships. Statistically
significant differences do exist between edﬁcation level, the importance of biodiversity,
and the importance of hunting. Socio-economic characteristics effecting wetland

functions include income, education, property values, and land use.
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CHAPTER 1

INTRODUCTION

Introduction to the Problem

Wetland acreage across Michigan has been declining through the years even
though the functions wetlands provide make them one of Michigan’s most valuable
landforms. In fact, according to the US Fish and Wildlife Service (1990), Michigan has
lost about 50% of original wetlands since it was inhabited by European settlers, a loss of
over 5,600,000 acres (Cwikiel, 1992). When Europeans first settled in the United States
wetlands covered approximately 200 million acres. Today, more than half, some 100
million acres of wetland habitat, have been lost (USEPA, 1995). Wetland acreage is still
declining in the United States and Michigan, in spite of federal and state regulations to
reverse this trend.

The lack of general guidelines for wetland assessment at the township level in
Michigan is apparent. Some townships have made provisions or ordinances for wetland
preservation while others have neither zoning laws nor wetland ordinances to guard
against over-development and impacts on critical wetland acreage. One step toward the
protection of wetlands at the local level is to determine which wetlands and functions are
most important. Protection measures may include land use controls based on risk
assessment. Supplemental regulations are specific standards and criteria that apply to land
use activities. Land use controls (incorporated in zoning ordinances) can provide

standards for regulating activities that affect wetland resources (Cwikiel, 1992). An
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example of one such land use control is sanitary codes or local ordinances which regulate

where septic tanks are placed. Prohibiting septic tanks where the water table is high
(including near wetland zones) may deter development and therefore indirectly act as a
wetland protection measure.

It seems that the way to save wetland acreage at the local level is to develop
regulations and land use controls that can withstand litigation. Developing these plans
requires the input of local decision makers and residents of the area. One must know the
functions of the various wetlands in the area and create a valuation system to determine
the relative importance of wetlands and the need for protection and conservation
measures. If the functions and values are not known, little can be done to protect the
most important wetlands and to develop adequate land use policies and guidelines.
Therefore, there is a need for research on public preferences and the willingness-to-pay to
preserve wetlands.

This research consists of a survey of the general public in two townships,
developing a data set, and statistical analyses of these preferences and the willingness-to-
pay. Outputs include general trends on public preferences to preserve wetlands,
comparative trends for preferences in each township, preferences regarding wetland
functions associated with water quantity and quality, biodiversity, and recreation and
aesthetics, general opinions of how to obtain funds for preservation, and general and
comparative trends for the willingness-to-pay for wetland preservation in the two

townships.



Federal Wetland Protection Initiatives

At the national level, the US Environmental Protection Agency is ultimately
responsible for the Clean Water Act. In 1977, the act was revised from the original of
1972, to include explicit provisions for wetland protection (Section 404). While the EPA
administers and has primary responsibility of Section 404, the US Army Corps of
Engineers (Corps) shares the responsibility of enforcement of the Clean Water Act with
the Michigan Department of Natural Resources. In 1984, a Memorandum of Agreement,
known as MOA, was signed between the state of Michigan and the Corps. This
agreement waived delegated permit review to the Michigan Department of Natural
Resources by allowing for wetland development permits to be processed at the state level
(MOA, 1984). The primary focus of Section 404 is to regulate discharge of dredge or fill
into US waters and adjacent wetlands. The primary goal of Section 404 regarding
wetlands is to minimize adverse impacts by preventing the unnecessary loss of wetlands.

Another federal policy to protect against wetland loss is the no net loss Wetland
Action Plan (FWS, 1990). The US Fish and Wildlife Service (FWS, 1990) is in charge of
conservation practices to eliminate the net loss of wetlands, while using existing laws and
governing bodies to adopt these conservation practices and eliminate the decline in
wetland acreage (ibid.). Prior to 1985, farmers could drain wetlands for commodity
crops and were able to collect farm support payments. At that time, wetland policies and
agricultural policies were at odds. The 1985 Farm Act and the 1986 Tax Reform Act
included the “swampbuster” provision which reversed the incentives for wetland draihage

and introduced potential loss of farm benefits if wetlands were drained for crop production
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(O’Brien, 1996). Due to conflict over “swampbuster”, amendments to the provision were

incorporated into the 1996 Farm Bill. The act now expands agricultural lands to include
pasture, rangelands, and other lands used in the production of livestock or trees. In
addition, the act allows the US Department of Agriculture to determine which subsidy to
withhold if a wetland is drained. The US Department of Agriculture is now the primary
agency in charge of wetlands. Lands that have already been examined and deemed non-
wetlands cannot be questioned even if classified improperly. Therefore, many
conservationists feel that revisions may lead to increases in small, farmed wetlands due to
record food prices which provide monetary benefits for private landowners as opposed to
 publicly recognized, non-market values that wetlands possess (O’Brien, 1996). Other
federal programs that help protect wetlands and their functions include the Fish and
Wildlife Act of 1956, the Migratory Marine Game-Fish Act, the Fish and Wildlife
Coordination Act, the Endangered Species Act, The National Environmental Policy Act of
1969, and Section 10 of the Rivers and Harbors Act of 1899. Wetlands have and will
continue to be an important topic of concern, but matters at the local level of government

require further attention be placed on wetland development and preservation.

Michigan Wetland Protection Initiatives

Michigan’s state government has established laws protecting wetlands. The
primary law in Michigan for protecting and managing wetlands is the Natural Resources
and Environmental Protection Act of 1994 (formerly the Goemaere-Anderson Wetlands

Protection Act of 1979). This act is administered by the Michigan Department of
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Environmental Quality (MDEQ) Land and Water Management Division and protects

against wetland loss, provides for public acknowledgment of wetland benefits, establishes
a permit program, enforces violations of the act, and authorizes regulaﬁon of wetlands by
local governments (MDNR, 1988). This act now protects smaller wetlands that have
significance too, as they each perform functions that may be important to local
communities. This provision, however, states that the area must be essential to the
preservation of the natural resources of the state from pollution, impairment, or
destruction (Public Act 295, 1992). Other state laws that affect wetlands in Michigan
include the Michigan Constitution (Article 4, Section 53), the Soil Erosion and
Sedimentation Control Act (P.A. 347 of 1972), the Subdivision Control Act (P.A. 288 of
1968), the Michigan Environmental Protection Act (P.A. 127 of 1970), the Michigan
Endangered Species Act (P.A. 203 of 1974), the Flood Plain Regulatory Act (P.A. 167 of
1968), the Inland Lakes and Streams Act (P.A. 346 of 1972), the Shorelands Protection
and Management Act (P.A. 245 of 1970), and the Sand Dunes Protection and
Management Acts (P.A. 146 and P.A. 147 of 1989).

Although state provisions allow for local regulation it is difficult for small
governmental units, such as townships, to develop land use master plans that will prevent
piecemeal development of these small wetlands, especially without the funds to determine
which wetlands are more important to local ecosystems and public well-being. The state
gives municipalities authorization to regulate wetlands in Public Act 203 (section 8 (4)).
Municipalities may choose to enact zoning laws for land use control under the County,

Township, and City and Village Zoning Enabling Acts and some have adopted local
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wetland zoning ordinances (Cwikiel, 1992). However, local wetland regulation has not

been without controversy as some view this as over-regulation. Still, local ordinances and
regulation can provide the most effective form of wetland protection since they may
contain restrictions that are exempt from state or federal law, local officials have easy
access to sites for enforcement of the provisions, and local involvement allows for
integration of ordinances into development and land use plans. In the past, the state did
not regulate wetlands under five acres in size, but since a recent revision discussed earlier
(Public Act 295), townships now have more opportunity to preserve small wetlands under
state law. The type of wetland protection for each local governmental unit depends on
political climate, ﬁxnding, staff expertise, and public opinion (Cwikiel, 1992). Therefore,
each municipality must choose the best protection plan, if any, for themselves. At present,
it seems that local zoning options are more popular than stand alone wetland ordinances.

Some of the information needed in the decision making process to create zoning,
development, or wetland protection ordinances must originate from field observations.
This is due to the fact that different wetlands provide functions at varying degrees. But,
part of the information needed deals with public attitudes and preferences pertaining to the
functions and perceived values of wetlands. This allows for public voices to be heard so
local governing units can avoid assumptions about public perspectives, while also allowing
for improved decision making which can lead to better land use plans and future need

assessments.



CHAPTER 11

PROBLEM STATEMENT

Introduction

Wetland acreage is continuing to decline in Michigan. General guidelines are
needed at the township level for wetland assessment to determine which wetlands and
functions are most important to the area. Regulations and land use controls that can
withstand litigation will aid in the preservation of wetland acreage. However, public
attitudes and preferences about wetlands and functions must be included in the decision
and law making process.

This research deals with wetland preservation and local land use planning.
Determination of public preferences and the willingness-to-pay to preserve wetlands
allows for a more representative valuation of wetlands and the gathering of information
for land use plans. In determining the need for wetland preservation it is necessary to
consider risk assessment, risk communication, and resource valuation. These will be
discussed in more detail in this chapter. Investigation of the public preferences and
willingness-to-pay to preserve wetlands now, will allow this data to be incorporated with
bio-physical data on function performance, therefore allowing for a more objective
assessment of the importance of wetland types and development of specific wetland

protection criteria.



Risk Assessment

Traditional risk assessment dealt with potential risks to human health, however a
new branch of risk assessment dealing with risks posed to the environment and affecting
ecosystems has developed (Buie, 1996). This type of risk assessment is referred to as
ecological risk assessment and is the type of risk assessment that pertains to this study. As
stated by Elyse Rogers (1988) risk assessment is needed in the following situations: 1)
when a new risk emerges, 2) when the degree of existing risk changes, or 3) when a new
perception of risk occurs. Thinking of risk in its simplest form, one can create a
conceptual formula such as RISK = HAZARD / SAFEGUARD (ibid.). This is relevant to
wetland preservation in the sense that with each new developed area or impaired wetland,
there is the possibility of increasing hazards (e.g. reductions in water quantity) and
decreasing safeguards (e.g. flood control). When this occurs the RISK factor increases.
One way to reduce potential risk is with safeguards, such as zoning ordinances or
preserving beneficial functions of natural resources. It must be pointed out however that
risk reduction has its costs. Many times people feel that public benefits from natural
features are evaluated to be above dollar value (or valued above the market cost of
replacing existing natural functions) since precautionary measures or safeguards seem
reasonable in terms of market value (in the monetary sense). For example, the shade that
an old oak tree provides on a hot summer day may seem overpriced when considering the
cost of replacing a tree of the same size. When actual costs appear, the degree of risk in
losing that tree may or may not seem worth the price. Or for instance, as Rogers (1988)

states the cost of water and air pollution abatement and control in the US during 1984 was



$43.9 billion. The government was responsible for $8.3 billion of the cost, which
undoubtedly came from citizen’s tax dollars (ibid.). Pollution control is very expensive,
but if it prevents the outbreak of illnesses and deaths around the world, many people feel
that human life is worth the cost of risk reduction. Therefore, knowing which wetlands
prevent hazards and which increase safeguards would help in the development of
management plans that would include land use controls. One method of ecological risk
management deals with prioritizing environmental risks (Harwell et al., 1992). A list of
environmental risks was compiled and put into matrices. The end result was a priority
matrix that can be seen in Table 1. However, Harwell et al. (1992) admitted that the
matrix does not match well with public perceptions of environmental risk and this can be
seen in Table 2 (Buie, 1996). Proper risk assessment should comply with public

perceptions to ensure that environmental management is headed in the right direction.

Risk Communication

When thinking about risk assessment, it is also important to think about risk
communication. This comes from the fact that even when proper risk assessment is
estimated there can be problems with communicating these risks and probabilities to the
public. According to Covello et al. (1987) there are four major problems with risk
communication. The first problems are message problems which may deal with lack of
scientific understanding creating uncertainties in estimates, or advanced risk analysis which
the general public tends to find incomprehensible. The second are source problems which

may comprise of mistrust of the assessment team or organization,
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Table 1. Summary of Ecological Risk Rankings (Source: Harwell, et al, 1992)

T661 ‘|0 )3 TIdImIeH woyy .

1 1 uonnqod reuwsay |,
s1aem
X H H adejns 0} sinduy proy
X 1 1 1 sapronuopey ‘9
X L 1 1 J9rempunoun
X 1 W N 1 Mo S
X W W Aipigang
X N n aod
X H H sudnnN g
X HH HH HH SOIX0} UI0qIFY
X H H H uonisodap pry
X HH HH n S131em JdejIns U] SIXO] ‘€
X HH HH HH n SapnsadsapRIqIdH 'z
X HH HH HHH HH uonadap readojorg
N HHH HHH HHH 3u0zo djsaydsorensg
X. X HHH HHH HHH HHH uopesAre JelqeH
X | HHH HHH HHH Jreunyd reqon i
Bool umppow wogs sy BEM v wNnsdscog peuoioy asqdsolg  ssAng MUIWIGNAT
Jwn L134009y umpon P —

S3unjues ysu jexifojora jJo Arewwng °} a|qe}




11

Table 2. Ecological Risk Priorities vs. Public Perception of Environmental Risk
(Source: Harwell, et al, 1992)

Highest Ecological Risks

e global climate change

¢ habitat alteration

e stratospheric ozone depletion
e biological depletion

Higher Ecological Risks
o herbicides and pesticides

High Ecological Risks

e toxins in surface waters
e acid deposition

e airborne toxins

Medium Ecological Risks
e nutrients

e BOD

o turbidity

Low Ecological Risks

oil and petroleum products
groundwater contamination
radionuclides

acid inputs to surface waters
solid wastes

thermal pollution

Public Perception of Environmental Risk

-active hazardous waste sites

-abandoned hazardous waste sites

-water pollution from industrial sources

-oil spills

-stratospheric ozone depletion

-radiation from nuclear power plant
accidents

-chemicals from industrial accidents

-radionuclides in nuclear waste

-industrial air pollution

-groundwater contamination

-coastal pollution

-solid waste

-water pollution from agricultural runoff

-water pollution from sewage plants

-vehicular air pollution

-global climate change

-wetland habitat alteration

-acid deposition

-water pollution from urban runoff

-nonhazardous waste sites

-release of genetically engineered organisms
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or experts disagreeing about results or methods. The third, channel problems, deal with
biased reporting of findings, providing information before a completed assessment, or
poor interpretation of risk information. Finally, receiver problems deal with the notion of
risk perception such as misinterpretation of risk levels, a resistance to change, disbelief in
risk assessment due to a need for absolute certainty in findings, or resistance to reduce risk
due to other costs or benefits. Although there is no way to guarantee effective
communication, the USEPA established a loose set of guidelines that are still violated in
practice (Covello and Allen, 1988). The first rule is most significant to this study since it
includes the public as a partner for determining public perceptions of certain risks. This
decreases a researcher’s need for assumptions and biases throughout the process of
determining and communicating risk. Without public input on the subject matter, the
assessment may not reflect the true needs and wants of the citizens in the area. Therefore,
in any assessment or communication of that assessment the public must be aware and have
some input into the process.

Involving the public is important to find general attitudes and preferences, and the
public’s willingness-to-pay to preserve natural areas. This type of data does exist broadly
in Meridian Township’s Comprehensive Development Plan (1993), in which personal
values of citizens are defined (without quantification). The same is true for Williamstown
Township. These are two neighboring townships in mid-Michigan which comprise the
study area. Still, the attitudes and values for wetlands and their functions in the area is
lacking in the decision making process. In addition there is little published information on

public opinions, although studies of government officials are abundant. A study of public
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attitudes and preferences toward wetland preservation, along with on site studies and
computer generated analytical tools may provide a framework for wetland preservation at

the township level throughout Michigan.

Resource Valuation

The broad notion of valuation for implementing public policy deals with three
issues. These issues include economic valuation based on market goods and services,
resource valuation based on non-market goods, and environmental risk assessment
(Schultink, 1996). This study deals with resource valuation as natural features and their
functions cannot always be quantified like market goods with prices resulting from supply
and demand. Resource valuation was included in the survey to obtain information about
the values of non-market goods and services associated with wetlands for use in policy
making.

The literature on wetland valuation is diverse. Many publications deal with
wetland values in general terms of beneficial functions that wetlands provide. Examples of
these are “Wetlands in the Northern Great Plains: A guide to values and management
(Berry and Buechler, 1993),” “Wetland Fact Sheets (EPA, 1995),” and “Michigan
Wetlands Yours to Protect: A Citizen’s Guide to Local Involvement in Wetland
Protection (Cwikiel, 1992).” A common way to quantify functions is in terms of
developing infrastructure that will replace these functions if they were non-existent
(opportunity or replacement costs). The reason for this is that non-market goods are

difficult to quantify, and when quantification is completed, there are many questions about
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validity and accuracy of outcomes since quantification relies on economic theory and not
fact. Valuation techniques may include scaling or weighting approaches, and common
denominator approaches that place dollar values on each function and on wetlands in
general (Mitsch, and Gosselink, 1993). Each approach has problems and therefore no
single approach is recognized by experts or federal agencies. Most people think of value
in terms of benefits to society, and therefore values may arise from public perceptions,
location of the resource, pressure on the resource, or the abundance or scarcity of
resources. However, individual wetlands are unique and may play different roles or
possess different functions. For example, a wetland in an urbanizing area may be more
important to flood control or storm water retention while a wetland in an agricultural area
may have a small effect on flood control, but may be important in nutrient recycling. This
makes wetland valuation difficult but no less needed for the development of sound land
use plans. References for determining how to quantify wetland values range from the
most general type of valuation (discussing functions that benefit society) to complicated
mathematical or economic models. The National Research Council (1995) talks about
valuation in terms of functional assessment and discusses the need to predict the effects of
wetland evaluation while using rank or categorization methods to determine which
wetlands warrant more protection. The Corps (1979) manual for valuation aids in permit
decisions. This publication gives qualitative guidelines for determining the effectiveness of
wetland functions. The FWS (1980) published an evaluation procedure (Habitat
Evaluation Procedure, HEP) to evaluate proposed projects on wetland sites using

numerical analysis of habitat quality and quantity, and also measures functional capacity.
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This process is time consuming and gives a scale for habitat suitability, but is not used by
other agencies for wetland regulation. The Federal Highway Administration developed a
method for wetland functional assessment using large amounts of quantitative data to
develop evaluation algorithms that represent wetland functions (Adamus and Stockwell,
1983). The algorithms are placed into decision trees and ranked as high, moderate, or low
to determine a function’s value. The Hollands-Magee method uses a numerical index for
each function as do many others (Hollands and Magee, 1986). Other similar methods
include “Estimating Relative Wetland Values for Regional Planning” (Hruby et al., 1995)
and “Public Attitudes and Economic Values for Wetland Preservation in New England”
(Stevens et al., 1995). The “Oregon Freshwater Wetland Assessment Methodology,”
Roth et al. (1993), uses qualitative descriptions of wetland functions and values as the
final outcome, but should only be used to obtain basic information. The “Method for the
Comparative Evaluation of Nontidal Wetlands in New Hampshire,” Ammann and Stone
(1991), uses a ranking method for wetland functions but gives no overall score or built in
rating of high, medium, or low due to beliefs that wetlands should be judged ﬁt the local
level. “'I"he Wetlands Information Management System,” Wolfson et al. (1995), is a
computer based program that uses spatial analysis capabilities and calculates a “wetland
function index” to be used in the ranking of wetlands according to the user’s needs. These
techniques are used primarily for planning purposes by people who are not necessarily
wetland experts. However, the methods do state that they were designed to be
scientifically defensible. Michigan is in need of specific guidelines for categorizing

wetlands and their relative values as they relate to the local area of interest.
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Wetland valuation is twofold in that it must consist of ecological and economic
valuation. This is due to several problems that must be addressed (Mitsch and Gosselink,
1993). These problems include thé fact that wetlands are multiple-value systems (they
are valuable for different reasons), the most valuable products of wetlands are public
amenities that have no commercial value for the private wetland owner, the relationship
between wetland area and marginal value is complex, commercial values are finite,
whereas wetlands provide values in perpetuity (development is often irreversible), a
comparison of economic short-term gains with wetland value in the long term is often not
appropriate, and estimates of values are subjective due to personal perspectives and biases
of individuals and of the society (Mitsch and Gosselink, 1993).

Ecological valuation is usually based on the HEP. This requires a list of functions
to be made assigning each a value of 1. Each factor must then be scaled to represent the
maximum value for each functional value. Each scaled factor must then be weighted in
proportion to its importance. Finally, the scaled and weighted factors must be added to -
result in a value index which is arbitrary (Odum, 1979). However, techniques such as
HEP (and others based on habitat valuation) do not include all relevant goods and services
nor do they incorporate a landscape focus (Mitsch and Gosselink, 1993). Other methods
mentioned previously do account for more than habitat evaluation but many methods are

still site specific and are not applicable over larger areas.
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Economic Valuation

Economic valuation, with respect to resource valuation, tries to place market
prices on items that are non-market goods. This is due to the fact that most of us try to
reduce values to monetary units since all of us express our preferences in terms of these
units when making a purchase. When buying goods, we indicate our willingness-to-pay by
exchanging money for goods, therefore reflecting our preferences (Pearce and Turner,
1990). In addition, each value has a different moral standing according to the individual
viewpoint and benefits or values are more obvious in quality of life than in any increment
of economic output. Therefore, environmental values are less concrete than market values
and like ecological valuation, these non-market values tend to be downgraded by the
public (Pearce and Turner, 1990).

The main purpose of valuing resources (such as wetlands) is to provide a check on
the economic rationality of investing in environmental improvement or preservation.
Valuation is most often expressed as the “willingness-to-pay” for the resource rather than
be without it (Mitsch and Gosselink, 1993). In economic theory, the price of a good is
valued and the optimum quantity of a good determined where the supply and demand
curve meet. However, with non-market goods there are problems with valuing goods like
wetlands since they are measured by real estate values and not by the free services or
functions provided to society (Mitsch and Gosselink, 1993).

Past studies have valued wetlands mostly by commercial goods from wetlands,
such as fish, shellfish, feather or fur harvests. The past trend is similar to that of Berry and

Buechler (1993) where wetland non-market values are briefly discussed and wetland
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products comprise the rest of chapter on wetland values. This trend is changing as
increased concern for the environment has forced governments to seek more efficient
approaches to environmental preservation and restoration (Turner and Jones, 1990).
Market approaches to non-market goods have assisted in improving design and
implementation of programs that protect natural resources.

Problems with valuation often deal with the fact that non-market pricing is
imprecise. However, only pricing market values of wetlands omits ecosystem and global
values of resources that are not confined to any boundaries. Two problems often
discussed are: 1) wetland values are found in functions that are defined by man but are
hard to see, study, and understand (these functions include flood control, nutrient
retention, sediment recycling, open space preservation, etc.) and 2) wetlands may provide
different functions with different efficiencies (Berry and Buechler, 1993). The second
problem can be dealt with using tests of functional capacity, but this goes beyond the
realm of this study.

As stated by Mitsch and Gosselink (1993) and Pearce and Turner (1990)
economists recognize four aspects of value. The first, use value, stems from identifiable
direct benefits to users such as hunting, fishing, hiking or boating. Second, social vvalues
are those that benefit large groups instead of individuals, such as flood protection, nutrient
retention, improved water quality or increased water quantity. Next, option value derives
from the value a resource will provide in the future, this is usually a perceived future

benefit. Finally, existence value deals with the fact that a resource is worth something
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because it exists, and may have adverse effects if non-existent. An example may include
preserving a wetland for sustaining habitat which in turn may conserve biological diversity.
There are methods available for assigning economic values to benefits resulting
from wetland functions that cannot be exchanged in an open market. These methods may
include willingness-to-pay methods (also known as contingent analysis or valuation),
replacement cost analysis, opportunity cost analysis, travel cost analysis, and conjoint
analysis (Smith et al., 1995). For the purpose of this study willingness-to-pay is most

relevant as it is included in the survey instrument.

Willingness-to-pay

The willingness-to-pay method is used in the absence of an open market. The
researcher must create a hypothetical market for the non-market good or service and
include a group of subjects to answer questions about goods in that hypothetical market.
Subjects may be survey respondents or experimental subjects. The values generated
through use of the hypothetical market are treated as estimates of the value of the non-
market good, contingent upon the existence of that market. The technique applied in the
willingness-to-pay method uses direct questions, iterative bidding, or other experimental
techniques (Pearce and Turner, 1990).

While there is a wide variety of direct-question techniques, all of them involve
some variation of the following kind of question: “How much would you be willing to pay
in order to obtain or retain some non-market good (or willing to accept in order to permit

some level of provision of the good)?”” Direct question technidues are widely used
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because they are well-adapted to mail surveys, thus permitting inexpensive data collection.
(Reynolds, 1992). This technique was used for the study.

Iterative bidding techniques are used in interviews. This involves the “yes or no”
type of question. The interviewer varies the amount of money to be paid or received until
the highest amount the respondent is willing to pay, or the lowest amount the respondent
is willing to accept is identified. The identified amount is an estimate used on a total value
curve or plot.

The willingness-to-pay concept results in an automatic monetary estimate or
indicator of preferences. The basic idea is that individuals’ preferences should be the basis
of value or benefit measurement. However, while one can safely assume that people will
not pay for what they do not want, one can never be sure that willingness-to-pay as
measured by market prices accurately measures the whole benefit to individuals or society.
The reason for this is that there may be individuals willing to pay more than others or
individuals willing to pay more than the market price, since personal preferences show
one’s willingness-to-pay (Pearce and Turner, 1990). Therefore, willingness-to-pay must
be aggregated to obtain a total willingness-to-pay, yielding a value more socially desirable.
It must be noted tﬁat an individual’s willingness-to-pay for a certain benefit from a
wetland (or a wetland function) may depend on his or her understanding of ecology,
wetlands in general, and wetland functions (Mitsch and Gosselink, 1993). The less one
understands wetlands and their functions, the less he or she will be willing to pay to

preserve wetlands and their individual functions.



CHAPTER 11

STUDY GOALS AND OBJECTIVES

Objectives

The aim of this research is to compare wetland valuation based on perceived
functions by socio-economic characteristics (represented by proxy variables such as
property values, population density, income, education level, and‘ predominant land use) in
Meridian and Williamstown Township. Since Meridian Township is more urbanized and
Williamstown Township is still largely agricultural, these townships can be compared and
the potential differences in preferences and the willingness-to-pay for wetland preservation
can be examined.

The primary objectives of this study are first, to provide current data on public
attitudes and preferences toward wetland preservation, and second to determine whether
socio-economic population characteristics in Meridian (an urbanizing) and Williamstown
(a predominafely agricultural) Townships, effect personal preferences on the preservation
of wetlands. The researchable rationale is: Assessment of personal attitudes and
preferences regarding wetlands and wetland functions and values will improve the
rationale behind and guidelines for wetland preservation in the aforementioned townships
as well as Michigan.

The secondary objective is to explore more specific public preferences on wetland
functions, wetland preservation, and the willingness-to-pay to preserve wetlands and their

functions. The dependent variables include public attitudes and preferences toward
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wetland preservation and the willingness-to-pay to sustain wetland functions. The
independent variables are socio-economic characteristics that will be used to compare the
results of the survey for each township and these variables include property values,
population density, income, education level, and predominate land use. These variables
have been obtained using survey methods, township data, census data, and other primary
sources.

The results of this research will benefit the people in the community by raising
awareness, providing new information to planners and decision makers, and helping to
protect wetland species and ecosystems. Local units of government may use the results of
the public preferences and willingness-to-pay to preserve wetlands to create land use plans
and ordinances (where applicable) that may protect critical wetland acreage in the area.
More specifically, the results can be used to develop or modify wetland and zoning
ordinances which guide future development, while preserving important wetland functions.
The Michigan Township Association, Michigan Department of Natural Resources and the
Michigan Department of Environmental Quality may benefit from improved wetland
preservation and planning at local levels. Natural resource industries that depend on
wildlife, fisheries, tourism, and the like will benefit from this study as wetlands, natural
areas, biological diversity, and wildlife species are protected. Wetland protection
strategies may also help reduce the need for drain construction and maintenance, storm
water management, and water quality initiatives. The contrasts between the two
townships may help explain why different communities chose whether or not to preserve

and protect certain natural resources, therefore aiding in the understanding of public
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behavior. This study may also result in the exploration of public attitudes and preferences

in other types of communities with differing predominant land uses.

Definitions

Wetlands are unique ecosystems that serve as the transitional zone between upland
and aquatic habitats (Cowardin et al., 1979). There are many different types of wetlands
and Michigan contains diverse wetland types. The predominant wetlands in the study area
are open water, forested, scrub/shrub, and emergent wetlands. Percentages of these
distributions will be discussed later in this chapter. Definitions of wetlands have stressed
separate emphases for wetland scientists, and wetland managers and regulators. The
scientific definition adopted by the FWS in 1979 first appeared in Classification of
Wetlands and Deepwater Habitats of the United States (Cowardin et al., 1979). As
written this definition states:

Wetlands are lands transitional between terrestrial and aquatic systems where
the water table is usually at or near the surface or the land is covered by shallow
water...Wetlands must have one or more of the following three attributes: 1) at
least periodically, the land supports predominantly hydrophytes, 2) the
substrate is predominantly undrained hydric soil, and 3) the substrate is nonsoil
and is saturated with water or covered by shallow water at some time during the
growing season of each year.
The three criteria are inter-related and must all be present for an area to be considered a
wetland. Data on these criteria can usually be found through soil type and species lists
developed by the US Army Corps of Engineers (Corps), the EPA, the US Natural
Resources Conservation Service (NRCS), and the US Fish and Wildlife Service (FWS).
Wetland hydrology data are usually the most difficult to obtain but can be found by

reviewing hydrological data, aerial photographs, or simply by direct field observations.
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Although the cited FWS definition above is probably one of the most widely used and
accepted definitions, that of the Corps is more appropriate for management and regulation
purposes (Mitsch et al., 1993).

The USEPA and the Corps use the legal definition of a wetland, a definition which

is more reliable under litigation (Mitsch and Gosselink, 1993).

The term wetlands means those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and
similar areas.

The USEPA and the Corps developed this definition for implementation of permitting laws
required by the 1977 Clean Water Act, Section 404. Vegetation cover is the only factor in
determining if wetland conditions exist because this definition is used for rapid
identification of a wetland, identification of wetland boundaries, and determination of
regulatory jurisdiction.

Michigan has also created a wetland definition contained in the Natural Resources
and Wetlands Protection Act. This is due to responsibilities dealing with permitting and
state regulation. The Wetland Protection Act definition was defined by the Michigan
Department of Natural Resources (MDNR) and is now administered by the MDEQ, which
originated from state governmental reform (Cwikiel, 1992).

Wetlands are land characterized by the presence of water at a frequency and duration
sufficient to support, and that under normal circumstances does support, wetland
vegetation or aquatic life, and is commonly referred to as a bog , swamp, or marsh.

This definition resembles that of the USEPA and the Corps, with slightly different
wording. The largest difference is that Michigan’s state definition goes one step beyond

that of the USEPA and Corps to include aquatic life as well as hydrophytic vegetation.
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This allows for greater preservation of wetland areas without weakening the regulatory
power of the definition in court. This does slow some management strategies as mofe
information is needed to determine if an area should