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ABSTRACT

THE CHANGING VALUE OF WATER: THE CONUNDRUM FOR FUTURE WATER
MANAGERS

By
Sara M. Hughes

Governance of water resources that supports the ecological and social resilience
of the system often requires the involvement of individuals outside of the policy making
community. In order to develop policies that meet the multiple needs of groundwater
users, state lawmakers in Michigan appointed an advisory council (the Council) which
consisted of eleven individuals meant to represent eleven different interest groups around
the state. I used thirty semi-structured interviews with the Council and their colleagues to
understand how these individuals represent the variety of concerns related to groundwater
use and relate to each other. The interviews measured individuals’ backgrounds, values,
attitudes and policy preferences related to groundwater withdrawal. The participants were
most different in terms of their profession and education. There was no relationship
between an individual’s background and their subsequent values, attitudes and policy
preferences for groundwater. Four groups were identified which shared common values,
attitudes and policy preferences. These groups were least different their values, and most
different in the level at which they preferred decisions about groundwater withdrawals be
made, particularly as related to the local, state or Great Lakes basin level. These findings
can assist in improving and continuing the collaborative policy process in Michigan, as
well as other water rich states wishing to increase the resilience of their water resource

systems.
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Introduction

Water development and management will change more during the next twenty
years than it has during the past 2000 years (Salman 1999). Groundwater is the world’s
primary source of drinking water and irrigation. In many places around the world,
increasing population pressures and pollution from land use practices are causing major
declines in groundwater aquifer levels (Shah et al 2000). Developing groundwater
governance institutions that optimize social and ecological resilience is crucial in water-
rich states such as Michigan if they are to anticipate and prepare for water resource
challenges of the future. Governance refers to the structures and processes by which
societies share power and shape individual and collective actions (Young 2002a).
Governance is not a function solely of the state but includes the interaction of many
others including the private sector and non-governmental organizations when making
decisions (Lebel et al 2006). Resilience is a measure of the amount of change a system
(ecological or social) can undergo and still retain the same abilities of structure and
function (Carpenter et al 2001). This is a very useful measure when thinking about how
to develop groundwater governance institutions that are able to meet the challenges of the
future with the involvement of stakeholders and addressing current small-scale conflicts
within the context of the multiple political and ecological influences at work.

The diverse nature of groundwater resources, users, and scales of governance in
Michigan would suggest that developing acceptable policy and effective institutions for
governing groundwater withdrawals in Michigan needs to include a diversity of
individuals (Young 2002a). Michigan’s groundwater resources are plentiful not only in

terms of quantity but also in terms of the number and types of sectors that depend on their



use; the political and geophysical scales at which it is governed; and the new governance
issues that citizens and decision makers will face in the future. However, participatory
strategies do not guarantee outcomes that protect the desired social and political
characteristics of the resource or the corresponding institutions (Cooke and Kothari
2004), nor is there readily available information on how to best incorporate such a
process in the absence of major conflict or scarcity. Evaluating the ability of institutions
to involve stakeholders in a way that increases the capacity for resilience may be a useful
tool for determining the quality of groundwater governance in water-rich areas.

This project evaluates the process in Michigan and its outcomes in the context of
policy change resulting from the deliberation and participation of a group of stakeholders
and advisors, and the effects of timing and scale on the development of governance
institutions for its groundwater resources. With its diversity of users, multiple levels of
governance and future challenges, Michigan has recently (February, 2006) enacted
legislation addressing large-scale (greater than 100,000 gallons per day) groundwater
withdrawals. This was partially accomplished through the creation of an advisory council
whose legal mandate was to address issues of groundwater quantity in the state and make
policy recommendations. This group was established in a way that attempted to represent
the various groundwater user groups in Michigan. However, their final report was
submitted by consensus.

In the remainder of this section I will first describe the context of Michigan’s
groundwater resources and governance structures at all levels, focusing on the recent
creation of the Groundwater Conservation Advisory Council. I will then examine how

best to determine the diversity of these individuals, and their colleagues, and the way they



think about groundwater use issues in Michigan. Finally, I describe the specific goals and
objectives for this project.
Michigan’s Groundwater Resources and Governance

The natural rainfall recharge of Michigan’s groundwater aquifers is estimated at
27 billion gallons per day, of which only 2.6 percent is used consumptively, i.e., not
returned to the watershed (Michigan Groundwater Conservation Advisory Council 2006).
Almost every sector of Michigan’s economy uses groundwater, including public supply
municipal systems (40.6%), individual households (22.6%), industry (20.6%), agriculture
(13.3%), commercial entities (1.9%), mining (0.8%), and thermoelectric power
generation (0.3%) (National Groundwater Association 2004). About one third of the
population in the Laurentian Great Lakes region receives its domestic water supplies
from groundwater (USGS 2000). Michigan’s lakes, streams, and wetland ecosystems also
depend on groundwater inflows in order to maintain their structure and function, as well
as supply society with the ecosystem goods and services (e.g., flood protection, fish and
fish habitat, recreation opportunities) that Michigan’s citizens depend on and enjoy
(USGS 2000; Postel and Carpenter 1997).

The governance of Michigan’s groundwater occurs on multiple political and
geophysical scales. Located within the Laurentian Great Lakes watershed, Michigan is
party to international agreements with Canadian provinces regarding water use, such as
the Great Lakes Charter (Charter, 1985) and the Great Lakes Charter Annex (Annex
2001). As applicable to groundwater resources, the Charter’s proposed Basin Water
Resources Management Program includes an inventory of the groundwater resources,

identification and assessment of existing and future demands for diversions, withdrawals



and consumptive uses, and calls for cooperative policies and practices to minimize
consumptive use of groundwater. The Annex focuses even more closely on states
coordinating the management and monitoring of groundwater withdrawals, including
state and province level development of a decision making standard to be used for
reviewing proposals for new or increased surface and groundwater withdrawals within
the basin. Michigan was one of the last states to implement such measures, which
occurred in 2006. International advisory bodies, such as the Great Lakes Council of
Governors, Great Lakes Sustainable Water Resources Roundtable and the International
Joint Commission, also help guide Michigan’s management and monitoring of
groundwater use.

Like many states, Michigan’s groundwater use laws historically have not
recognized the interconnectedness of groundwater and surface water systems (Gould and
Grant, 2000), but follow the reasonable use test which allows withdrawals to be made by
property owners so long as they do not harm other landowners right to use the
groundwater (Barr, no date). As a publicly held resource, groundwater use is monitored
by the Michigan Department of Environmental Quality (DEQ). Prior to 2006, the DEQ
monitored “major water uses in Michigan” through the Michigan Water Use Reporting
Program (WURP). This program was established through legislation to meet provisions
in the Great Lakes Charter and requires “power generation plants, self-supplied
industries, and golf course irrigators to register with the Michigan Department of
Environmental Quality if they have the capacity to withdraw over 100,000 gallons of
water per day over any 30-day period.” Users also had to pay a $100 fee and report their

annual withdrawal quantities. This information is processed by the DEQ at the county,

' www.deq.state.mi.us/documents/deq-wd-wurp-overview.htm



township and watershed level. Smaller users and municipal users do not report through
this program, and no users needed a state-issued permit to withdraw groundwater. As of
2002 agricultural users in Michigan were required to register with the Michigan
Department of Agriculture, avoiding the $100.00 fee, and these individual withdrawals
are aggregately reported at the township level to the DEQ. Prior to 2002 agricultural
users were not required to report groundwater use because of a strong legislative lobby.

In addition to formal government bodies and agencies, there are a wide variety of
non-governmental organizations (NGO’s) that focus their advocacy and activism on
water use issues in Michigan and provide an opportunity for local users organize. These
include groups with origins at the watershed level, (e.g., Muskegon River Watershed
Council, Clinton River Watershed Council); state level (e.g., Michigan Citizens for Water
Conservation, Michigan Environmental Council, Michigan United Conservation Clubs);
regional level (e.g., Lake Michigan Federation); and national level (e.g., National
Wildlife Federation, Sierra Club, Trout Unlimited). A group of nine of these joined forces
to generate the “Great Lakes, Great Michigan Campaign” in 2005, which established
legislative and regulatory goals for the state of Michigan.” Attention to water
management and policy in Michigan has also been an academic focus through Michigan
State University’s (MSU) Water Fellows Program which aimed to “discuss science needs
identified by Michigan citizens as critical for making informed water policy decisions
(Rose and Dreelin 2006).” Additionally MSU’s Institute for Water Research’s Great
Lakes Protection Fund Project is using a two-year grant to study the feasibility of

implementing conservation credits in Michigan.’

? http://www.mecprotects.org/sumwup.pdf
? http://www.egr.msu.edu/~lishug/research%20web/GLPF.htm



As stated previously, Michigan citizens and decision makers also face a unique
diversity of decisions about the future governance of its groundwater aquifers. New uses,
such as bottled water and the possibility of large scale diversions out of the basin, require
careful planning and balancing of the multiple sectors, laws, regulations, and interest
groups described above that are involved in groundwater policy in Michigan. For
example, reports from the Michigan Land Use Institute (Schneider 2002), the Public
Interest Research Group in Michigan (2005) and the DEQ (2002) all mention the (real or
perceived) threat of dry western states that hope to gain access to Great Lakes water.

Perhaps symbolic of this threat was the recent location of a water bottling plant
owned by Nestle Waters North America in Michigan’s Mecosta County in 2000. In 2002
a citizens’ lawsuit (Michigan Citizens for Water Conservation v. Nestle Waters North
America) challenged both the right of groundwater users to interfere with surface water
riparian rights and to sell bottled water as a commodity (Schneider 2002). It also
heightened awareness of discrepancies and inconsistencies in Michigan’s withdrawal
policies, prompting the legislature to act.

In 2003, Michigan’s legislature passed Public Act 148, establishing the
Groundwater Conservation Advisory Council (the Council). The ten Council members
were to be appointed by the Speaker of the House, the Senate Majority Leader, and the
Director of the Department of Environmental Quality; three nonvoting members were
appointed by the Directors of the Department of Natural Resources, the Department of
Agriculture, and the DEQ, respectively. The voting members of the Council represent the
following sectors:

¢ Business and manufacturing
o Utilities



Conservation organizations
Local units of government
Agricultural irrigators

Well drilling contractors
Environmental organization
General public

Aggregate industry
Nonagricultural irrigators

The Council was asked to meet for two years beginning in January of 2004 and was
charged with three tasks:
1. Study the sustainability of the state’s groundwater use and whether the state

should provide additional oversight of groundwater withdrawals,

2. Monitor Annex 2001 implementation efforts and make recommendations on
Michigan’s statutory conformance with Annex 2001, including whether
groundwater withdrawals should be subject to best management practices or
certification requirements and whether groundwater withdrawals impact water-
dependent natural features, and

3. Study the implementation of and the results from the groundwater dispute

resolution program created by Public Act 177 of 2003.

As mandated, the Council would, “submit a report on its findings by January 2006 and
make recommendations to the Senate Majority Leader, the Speaker of the House, and the
standing committees with jurisdictions primarily related to natural resources and the
environment (Michigan Department of Environmental Quality, 2003).”

During this time, Judge Root of Mecosta County ruled in favor of MCWC and
ordered the Nestle-owned bottling operation to be shut down. However, the Governor
overrode this decision in December of 2003, allowing the pumping to continue while
further information was found and deliberation was undertaken. In March of 2004

legislation was proposed to the legislature by the Governor. This original “Water Legacy



Act” would have required those who proposed a new or increased groundwater
withdrawal within the basin greater than 2 million gallons per day to acquire a permit
from the DEQ. According to the Michigan Land Use Institute, “the legislation would
require permit applicants to identify the location, amount and purpose of their proposed
water projects, outline a conservation plan, and anticipate the effects of the venture on the
environment and nearby water users (Guy, 2004).” However, the legislation was never
passed, and a seeming impasse developed between the state government,
environmentalists, and business.

In February of 2006 the Council submitted its final report, outlining their
suggestions for improving Michigan’s groundwater withdrawal policy framework in a
way that will encourage sustainability, minimize conflict between users, and help to align
Michigan with the goals of the Great Lakes Charter Annex 2001 (GWCAC 2006). Within
a month of the final report being released the Michigan legislature passed a group of bills
that created a system of permitting and reporting for groundwater withdrawals, including
how they impact surface water ecosystems. The legislation defined an adverse resource
impact as, “impairing the lake or stream’s ability to support its characteristic fish
population,” attempting to link groundwater use to surface water ecosystem functioning.
Until February 2008 this will only apply to trout streams and after this date the definition
will apply to all streams and lakes.

In addition the legislation:

1. Established a definition for large quantity withdrawals as 100,000 gallons
per day.

2. Requires registration for all large quantity withdrawals, minus agricultural
use.

* http://www.michigan.gov/documents/act| 48reportlegislature 157533 7.pdf



3. Established an annual reporting system.

4. Established a permitting system for all new or increased withdrawal
greater than two million gallons per day. These permits will only be given
if the withdrawal will not cause an adverse resource impact.

The Council was further charged with developing a “water withdrawal assessment tool”
that will be capable of determining such impacts from groundwater withdrawals. The
legislation also encouraged voluntary water user committees and best practices among
water-user sectors.

The Council has obviously had a tremendous impact on the ability of the
legislature to design policy and implementation procedures for groundwater withdrawals
that provide clear definitions, improve monitoring and reporting, and link groundwater
use to surface water ecosystems. The Council presented its consensus findings and
recommendations. However, the interests represented on the Council are quite diverse,
from agriculture to industry, and the impacts of the legislation on these groups have the
potential to be equally as diverse. These differences will likely influence how present and
future groundwater debates are constructed and which policy solutions are deemed
acceptable to various sectors and decision makers. Also, if the Council continues to be
successful in helping to develop such relatively broadly acceptable water policy options
and an assessment tool that acknowledge sustainability and conservation goals, this could
serve as an important model for others involved in contentious policy debates. Therefore,
understanding who these people are--their backgrounds and personal understanding of

and tendency toward acceptable policy outcomes--is very important.



Goal and Objectives
The first goal of this project was to examine the differences among the Council
and their colleagues (termed advisors). Specifically my objectives were to ascertain the:

1. Diversity among the advisors’ backgrounds (age, gender, ethnicity,
education, political identity, and profession),

2. Range of values, attitudes and policy preferences held related to the
governance of groundwater withdrawals,

3. Presence (or absence) of groups that may be present or have developed
among the advisors based on shared values, attitudes and policy
preferences.

These variables were chosen as measurements of differences among the advisors based
on the empirical literature surrounding environmental conflict, social psychology, and
water and public policy. I propose that personal background factors will influence values,
attitudes and policy preferences (Figure 1).

The second goal was to determine how these differences among advisors affected
the policy process and outcomes, and the value of enacting legislation in the absence of
large conflicts or scarcity. This will be done using criteria developed by Lebel et al
(2006) for evaluating the capacity to manage resilience.

Personal Background Factors

Research has identified personal background factors, such as age, education,
gender, and socio-economic status as important determinants of an individual’s
propensity for environmental concern. In a review of common background factors, Dietz
et al (1998) found that an individual’s age and education had the most consistent
relationship with environmental concern; age was most significant, with younger groups

having a more pro-environmental orientation than older ones. Education levels also have
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been shown to correlate with concern for the environment, with those who are highly
educated being more likely to express concern (Dietz et al 2002). Gender differences in
values related to the environment have also been particularly well-studied, and women
have consistently been found to have greater concern for the environment and to actively
pursue outcomes favorable toward the environment (Borden and Francis 1976; Stern et al
1995; Zelezny et al 2000). Historically in the United States different ethnic and socio-
economic groups have brought a diversity of environmental values to the forefront of
environmental policy debates, such as urban ecosystem health, toxic pollution, and
topsoil erosion (Taylor, 1997).

There are, however, many discrepancies and exceptions to the consistency of
these relationships, and it is unclear if they are truly independent of one another. This
may be a consequence of the difficulty of developing accurate measuring techniques
(Dietz et al 1998). Even less consistent is the relationship between other personal
background factors, such as political identity, ethnicity, and occupation. These can still be
measured as potential influencers of individuals’ values, attitudes, and subsequent policy
preferences but the direct relationship within the empirical literature is unclear.

Values

Values are highly resistant to change as they are an “enduring belief that a
specific mode of conduct is personally or socially preferable to an opposite or converse
mode of conduct or end state of existence (Rokeach 1973, 5).” The potential for people’s
values to conflict over environmental or water use decisions is partly due to the fact that,
fundamentally, natural resource use and environmental quality are about more than

simple efficiency; they affect our quality of life and livelihoods, and can invoke moral
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considerations for future generations and non-human entities (O’Neill and Spash 2000).
A common example is environmental conflicts that center on preservation versus use
values for resources (Stern and Dietz 1994). Values, and their differences, are inherent in
how individuals perceive the natural world and help define the ways they interact and the
benefits they hope to receive from it. Environmental policy conflicts often arise due to
differences in individual values or the values of the organization or profession with which
an individual is associated (Vaske and Donnelly 1998; Dietz et al 2005).

Values influence how environmental decisions are made (Dietz et al 2005). Chess
et al. (1998) show that a group’s differences in values will influence the amount of
deliberation and discussion that will be necessary for a decision to be reached. For
example, in an environmental decision making situation in which the level of value
agreement is low and the level of knowledge is low (as could be seen in Michigan’s
groundwater use), integrated deliberation between scientists and stakeholders would be
required. Values also act as an input into the decision making process, influencing
individuals’ preferences for participatory or top-down approaches. For example, in a
survey of stakeholders involved in a marine protected area decision making process in
California, Weible et al (2004) found that an individual’s values helped determined
whether or not he or she preferred collaborative as opposed to top-down decision making.

The Advocacy Coalition Framework (ACF) is one way of measuring basic value
orientations that is useful for studying environmental policy. The ACF focuses on the
individual’s role in policy change (rather than formal organizations or institutions) and
identifies a person’s “deep core policy beliefs” in a way that parallels the common

understanding of values. Deep core policy beliefs are “fundamental normative and
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ontological axioms that remain constant over a period of a decade or more and across all
policy issues (Jenkins-Smith and Sabatier 1993, 5);” for example, valuing public
participation in policy making processes. They are not likely to change, and if they do it
is often the result of high impact events, such as a disaster or revolution (“akin to a

religious conversion,” (Sabatier and Jenkins-Smith 1993, 221)).
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Figure 1: Hypothesized flow diagram of the policy making process

1. Personal Background 2. Policy Core 3. Groundwater 4. Withdrawal
Beliefs Issues Policy in
Michigan
)
Professional
Affiliation
-
.
' Policy
Education Values Attitudes Preferences
—
Political
Identity
—
Age, Gender,
Ethnicity
Examples: Preservation/ Irrigation Needs/ State Permitting/

Utilitarian Values  Quality v. Quantity Regional Planning

Attitudes

An attitude has been defined as a mental state that must refer to some object, such
as surface or groundwater, and can range from strongly to weakly developed (Eagly and
Chaiken 1993; Bright and Manfredo 1995). Unlike values, these are issue-specific and
less likely to remain consistent across issue areas and can change with learning and
experience. For policy making, this means that an individual’s attitude toward a specific
issue, such as groundwater withdrawal policy, may be different from his or her attitude
toward other issues, such as land use or minimum wage increases, depending on the
amount of information available on the topic or previous experience. Vaske and Donnelly

explain that, “the more general value orientations affect attitudes regarding specific
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objects and situations, and that attitudes, in turn, influence behavior (1999).” This
suggests the importance of understanding how attitudes are distributed among
stakeholders, in an issue-specific context such as groundwater withdrawal, in order for
policies to be acceptable and relevant at a given time with a given group of stakeholders

and policy makers as well as to predict how individuals will act in policy situations.

Policy Preferences

In environmental decision making an individual’s preference for policy outcomes
is what is ultimately expressed to others. The range of policy preferences among a group
of collaborators may serve to set the boundaries of the debate by establishing potential
scenarios and acceptable outcomes. Preference for a given policy alternative may reflect
the value an individual places on the perceived outcomes and his or her understanding of
the effects of different actions on valued resources (Stern et al 1995). Preferences can be
seen as part of a social process, influenced by increasing scientific understanding and
changing levels of individual and public awareness (Stern et al 1995). A growing body of
research is attempting to link values with policy preferences (Dietz et al 2005). Examples
can be found in studies of the policy preferences of individuals playing an active role in
environmental decision making and research, such as risk professionals in Washington,
D.C. (Dietz and Rycroft 1987); climate change experts (Morgan et al 2001); and
scientists and stakeholders involved in the creation of Marine Protected Areas in

California (Weible et al 2004).
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Groups

Water policy decisions are often contentious and complicated: they require
knowledge of a resource’s physical and biological characteristics, the social and
economic benefits society hopes to gain from the resource, and the kinds of value placed
on its use and conservation (Gleick 1993; d’Estree and Colby 2004; Adaman and Madra
2003; Conca 2005). As a potential means of overcoming these challenges related to
quality of information and understanding that decision makers have available, individuals
outside of the government are becoming increasingly involved in the environmental
decision and policy making process (Bierle 2000; Fischer 2005). There has been
widespread recognition over the last decade that this move toward individuals outside of
the government being more directly involved in environmental policy making can result
in decisions that are more acceptable and effective at levels ranging from local to global
(NRC 1996; Chess et al., 1998; Stern et al., 2002; Dietz et al., 2003; Ribot 2003).

In order to capitalize on this trend this move toward greater participation has been
initiated by those outside of government as well as those within: interest groups along the
entire continuum of values related to the environment have gained momentum at local,
state, national and international levels (Sabatier et al 2005; Conca 2005; Van de Wetering
2006). For example, citizens of the Great Lakes region formed Great Lakes United in
1981 to act as a binational, watershed wide means of helping citizens actively participate
and help shape policy based on their goals and needs (Jackson 2005). Individuals who
have access to the policy making process have been referred to as “policy activists”
(Sabatier and Zafonte 1994), “experts” (Fischer 2004; Morgan et al 2001) and “policy

elites” (Rothman and Lichter 1987; Foyle 1997).
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Even with the use of these collaborators there is often little agreement
surrounding environmental policy issues. While outside “experts” are receiving greater
responsibility and credibility within the environmental policy arena (Fischer 2004), such
input is rarely singular in its objectives, nor are “experts” always unified in their
perception of optimal solutions. Their power partly resides in groups’ and individuals’
ability to politically construct knowledge and to profligate a particular system of values
(Conca 2005). This creates an opportunity for multiple perspectives and as many valid
solutions. Often these interests and perspectives result in the formation of groups or
coalitions surrounding a policy issue or resource. Dietz et al. (1989) describe how even
the definition of the problem can be socially constructed to reflect the interests of and
resources available to particular groups. We are all chameleons; however ideological
consistency among groups is possible to achieve and maintain without the corresponding
ideological nature of the individuals who make up the group (Feld and Grofman 1988).

At the international level, “epistemic communities” can and do use technical
expertise to create networks of influence that guide national government leaders (Haas
1992). An epistemic community is “a network of professionals with recognized expertise
and competence in a particular domain and an authoritative claim to policy-relevant
knowledge within that domain or issue-area (Haas 1992).” These could be groups
composed of environmentalists, scientists, or corporate interests, for example. Research
using and developing the advocacy coalition framework (ACF) has shown that
ideologically linked groups have decades-long staying power and influence (Sabatier and
Jenkins-Smith 1999). These “advocacy coalitions” are connected mainly by their deep

core policy beliefs related to a particular policy topic, such as water management in the
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Lake Tahoe watershed (Sabatier 1993) or the Sacramento Valley (Munro 1993). As an
example, a study of water policy activists in the San Francisco Bay/Delta region found
that scientists who were involved tended to have similar core policy beliefs to
environmentalists, and seek to influence policy consistent with these beliefs (Sabatier and
Zafonte 1994).

The presence of such groups in relation to a water policy issue may help to predict
both the interests of non-state stakeholders and actions that will be taken to satisfy these.
Accounting for and evaluating these as they affect groundwater withdrawal policy change
and the state will thus be of value to decision makers and the groups themselves, should
they exist. Together with personal background factors, values, attitudes and policy
preferences, these will provide a fuller understanding of the collaborators, their

interactions, and subsequent policy recommendations (Figure 2).
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Figure 2: Interaction hierarchy of individual variables, group formation and collaboration

in policy making
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Methods

In order to determine the diversity and differences among groundwater
withdrawal policy collaborators (the Council and their colleagues) in Michigan I
conducted thirty semi-structured interviews. The interview tool used fixed answer and
open-ended questions that targeted each individual’s values, attitudes, policy preferences,
personal background factors, and thoughts for the future (Appendix A).

Study Site: Identifying the Target Population

In order to identify a group of individuals large enough to permit analysis and
pattern recognition using quantitative and qualitative analyses, I used the Council as the
beginning of a snowball sampling methodology (Dietz and Rycroft 1987). This method
allows the participants to recommend other individuals they deem appropriate and
valuable to the study which maintains a sampling frame of colleagues and allows access
to the informal network. All thirteen Council members were contacted via email and
asked to voluntarily participate in the study. Eleven of the thirteen members agreed, for a
response rate of 85%; the remaining two did not respond to email or phone requests for
an interview. At the end of each interview I asked the participant for the names of five
people who he or she thought would be important for me to include in my study.
Specifically I asked:

“For this project, I would like to interview people whose professional activities

are centered on groundwater resources and/or policy in Michigan. I am interested

in influential individuals from both the private and public sectors. Could you
suggest five individuals I might want to interview?”

Responses to this question often resulted in offers of telephone numbers and email
addresses. Participants would often preface their recommendations with a description of
the person’s experience and policy preferences, which were at times quite different from
those of the participant. Each time an individual was recommended the name would be
written on to a card, which was then placed in a file box. I drew names from the box
every two weeks at random, and contacted the person via email to invite him or her to
participate in this research project. Thus, a person’s inclusion in the study was directly
proportional to how often the individual was recommended and therefore relatively well

known in the groundwater policy and research community in Michigan. I continued this
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process until I had interviewed a total of thirty individuals. The overall response rate was
83.3%.

There is the possibility that those individuals whose views and/or experience were
not respected would not be recommended for inclusion in the study. However, the
occurrence of people recommending individuals different from themselves in their views
on groundwater issues seems to indicate this was not a significant factor in nomination to
the potential pool of participants.

Each interview typically lasted for one hour, and was scheduled within two to
four weeks of the original email. Twenty-four of the thirty interviews were conducted at
the participant’s office or office building; four were on the Michigan State University

campus and two took place in coffee shops at the participant’s request.

The Interviews

In order to identify the issues surrounding groundwater extraction policy being
discussed in Michigan, I completed a thorough review of print (brochures, press releases,
and news articles) and online materials (websites, electronic news articles) available from
active non-governmental organizations in Michigan. The targeted organizations were
identified using the following criteria: 1) had a representative at legislative meetings
regarding ground water legislation; 2) had available material on groundwater policy on
their website or in their newsletter; and/or 3) had participated in the Michigan State
University’s Water Resources Institute working group on conservation trading and water
markets in Michigan. By attending these meetings myself I was also able to supplement
my knowledge of the main issues being debated by each organization in regards to
groundwater use in Michigan as well as current trends in policy solutions. All print and
online materials located were searched for reference to groundwater extraction,
groundwater quantity, water management and policy, and water diversions in Michigan.

To assess participant’s values related to groundwater extraction issues, I used the
ACF’s measure of “deep core” policy beliefs. While not labeled values per se, the
definition of deep core policy beliefs closely matches that of values, in that they are long
lasting, difficult to change, and transfer across a range of issues. To measure these I

adapted a scale developed by Sabatier and Zafonte (1994) for a study of stakeholder
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perceptions of Delta smelt population declines and potential listing as an endangered
species. I selected the following ten questions that addressed water management and
development issues:

1. In environmental quality disputes the burden should be on users to prove that their
use will not harm human health or wildlife habitat.

2. Decisions about development are best left to the economic market.

3. More emphasis should be placed on society’s environmental rights and less
placed on the individual’s rights.

4. Groundwater should be managed primarily for human benefit.

5. Individual ownership of groundwater rights should be replaced by public control.

6. Public and environmental groups should have a greater role in the groundwater
policy decision making process.

7. Ecological values should be given as much consideration as economic growth

values.

Improved technology is an appropriate tool for solving environmental problems.

9. The needs of future generations should be considered in groundwater
management decisions.

10. Humans have a responsibility to be stewards of the environment

®

Participants were asked to state the degree to which they agreed with a series of
statements related to water development, water rights, and humans’ relationship with the
environment. I used a five point Likert-type scale (1=highly agree, 2=agree, 3=neutral,
4=disagree, 5=highly disagree) with an option to not respond or have no opinion.
Because agreeing or disagreeing with different statements differentially reflects more
conservative or liberal core beliefs, the answers were later standardized so that a high
score had the same value implication. These ten questions were then aggregated to
generate an average core belief score for each participant between 1 and 5.

Attitudes typically range from positive to negative evaluations (Fishbein and
Ajzen 1975). To measure attitudes of participants toward the management of
groundwater resources in Michigan, I used a variety of techniques related to some of the

issues surrounding groundwater extraction. The following questions were posed for

participants:
e What is the most important topic related to groundwater in Michigan?
¢ How important is groundwater to Michigan’s agricultural vitality?
e How important is groundwater to Michigan’s industrial vitality?
e How important is groundwater to recreation and tourism in Michigan?
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When possible, the answers to these were recorded as a scale from positive to negative
(1=very important, S=very unimportant). Otherwise they were categorized within a

normative scale; for example, responses to the question, “What is the most important

quality,”

2 ¢¢

topic related to groundwater in Michigan,” could be categorized as “quantity,
“current policies.”

Participants were asked to rank 1) groundwater user groups according to the
importance of their access to groundwater, and 2) potential policy solutions according to
their usefulness to Michigan, using a methodology developed for risk ranking among risk
professionals by Morgan et al (2001). For ranking user groups participants were given
eight choices on individual index cards, each of which had a sector of society that uses
groundwater written on it. Participants were then asked to place the cards in the order
with which they would allocate groundwater given unrestrained power to do so. The
cards read as follows:

Agriculture

Ecosystem Health
Industry/Manufacturing/Commercial
International agreements
Municipalities

Needs of future generations
Non-agricultural irrigation
Recreation and Tourism

Answers were recorded with a score of 1 through 8, with eight being that user group
ranked first.

To measure policy outcome preferences a similar ranking exercise as well as
open-ended questions were used during the interview process. The ranking exercise was
composed using examples of differing groundwater policy from five other states, namely
California, Wisconsin, Washington, Florida, and New Mexico (see Appendix C). These
gave participants a broad range of alternatives, from local-based and decentralized
management (California and Florida) to state-centered permitting (Wisconsin) to surface-
water based decision making (Washington and New Mexico). I first described each of the
policies to the participants, then asked them to rank each option in the order in which
they thought Michigan could benefit from adopting a similar approach, using the choice

cards.
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The open-ended questions used during the interview related to each participant’s policy

preferences were as follows:

Is it necessary for Michigan to change its current policies related to groundwater
withdrawals? How?

Do you think market based mechanisms for allocating groundwater are something
Michigan could benefit from?

At what level of governance (local, county, state, regional, federal) should
groundwater extraction decisions be made?

Demographic information on participants’ personal background factors was

assessed during the interview using the following questions:

How old are you?

Which ethnic group do you identify with?
What is your education background?

How would you describe yourself politically?
What is your position and what are your duties?
Gender (determined visually)

Open-ended questions were used to qualitatively characterize participants’ vision

for Michigan’s groundwater withdrawal policy future. These questions include:

In your opinion, if additional legislation on permitting groundwater withdrawals
were to be passed, would some sectors of society benefit?

Do you think market based mechanisms, such as water markets, would improve or
harm current groundwater management in Michigan?

Do you think that groundwater extraction for agricultural irrigation is acceptable?
Do you think that groundwater extraction for commercial sale is acceptable?

In your opinion, is it necessary for Michigan to change its policies regarding
groundwater withdrawals?

Data Management and Analysis

Immediately after each interview I filled out a summary sheet outlining the

context of the interview and any insights about the individual’s knowledge and concerns

related to groundwater gained from the interview (Appendix B). This, together with the

notes from the interview and any supplemental material (i.e., business card, brochure,

reports) the participant may have voluntarily given to me, was placed in a folder and kept

in a locked filing cabinet as per University rules and regulations regarding study of

human subjects (IRB #05-292). A database tracking the number of completed interviews,

24



contact information, and interview transcripts was kept in my computer with access
available only to the principle investigator. Participants’ names are not on the interview
notes, nor in the transcribed interviews. All interviews were recorded on a Sony digital
voice recorder, with the participants’ consent, and subsequently transcribed into word
documents. The quantifiable results from the interviews were maintained in an Excel
database as well as translated into an SPSS format for analysis of significant relationships
and groups. Microsoft Excel was used to generate averages and sums of participants’
responses and characteristics.

To determine which of the six background factors were responsible for the most
variation among participants I used a factor analysis. The three components with Eigen
values greater than 1 were extracted and rotated using a vari-max rotation. This allowed
the components to be identified with variables they were most significantly related to
(SPSS help guide). In order to evaluate the relationship among these personal background
factors, values, attitudes and policy preferences a Spearman’s bivariate, two-tailed
correlation analysis was used. Pairs of variables with a correlation significance level of
0.05 or lower were recorded as related to one as related to one another.

To determine whether there are groups of individuals in this study who share
similar values, attitudes and preferences toward groundwater and surrounding policy, I
used the Ward’s method hierarchical cluster analysis. This method uses Euclidean sums
of squares distances to aggregate individuals, which helps to reduce error and increase
accuracy (Everitt 1974). Three clustering variables were used to represent values,
attitudes and beliefs:

1. Average policy core belief scale (from 1-5; from liberal to conservative)
2. Attitude toward groundwater’s economic importance to Michigan (from 1-

5; very important to very unimportant)

3. Scale at which groundwater policy should be made (from 1-5; representing
scales from instream flow to Great Lakes basin)

The resulting clusters were then evaluated using both a cross-tabs analysis and a
one-way analysis of variance (ANOVA) to confirm the presence of significant

differences between the groups.
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Results

Quantitative Analyses
Personal Background Factors

All of the thirty participants identified as White/Caucasian. Twenty-seven of the
thirty are male (90%), and three are female (10%). As described by the participants,
fourteen of the participants have jobs that primarily involve advocating and affecting
policy decisions (such as lobbying state government, developing policy platforms, and
networking among interest groups). These individuals were classified as ‘policy’ in the
profession category. Nine participants have jobs that primarily involve conducting or
supervising scientific research related to groundwater. These individuals were classified
as ‘research.’ Seven participants have jobs that involve nearly equal involvement in both
policy and research. These individuals were classified as ‘both’ (Figure 3). Of the thirty
participants, nine were between the ages of thirty-one and forty; ten were between the
ages of forty-one and fifty; nine were between the ages of fifty-one and sixty; four were
over sixty years old (Figure 4). The average age of the participants is forty-five years old.

The most common political identity was as a moderate or neutral. Of the twenty-
eight participants who chose to respond to this question, seven identified themselves
politically as conservative; twelve identified as either moderate or neutral; five identified
as liberal; four identified as independent (Figure 5).

Participants in this survey were relatively highly educated with six participants
having doctoral or law degrees, fourteen having completed a Master’s degree, six having
a Bachelor’s degree and one having completed high school (Figure 4). Three of the

participants did not disclose educational status.
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The average participant in this project was a Caucasian male between the age of
forty-one and fifty, possessing moderate political views, a Master’s degree, and is
professionally involved in advocating for and affecting policy decisions related to
groundwater.

I tested the relationship among these background factors using a two-tailed,
bivariate Pearson’s correlation analysis. This showed no significant correlations among
these six personal background factor variables, allowing them to be used as independent
variables when conducting further analyses. However, a primary components factor
analysis showed that the majority (76%) of the variance among the participants’
background can be explained by profession, education, and political identity (Tables 2
and 3); age and gender only accounted for twenty-five percent of the variation. The
profession of participants explained the most variation (30%). Ethnicity was not included
because it has zero variance because all of the participants were Caucasian. Thus,
profession, education, and political identity were used to describe the groups of people
that were interviewed in this study and to examine the relationship between an

individual’s background and his or her values, attitudes and policy preferences.
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Figure 3: Profession of participants (N=30)
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Figure 4: Age of participants (N=30)
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Figure 5: Political identity of participants (N=28)
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Figure 6: Highest education level of participants (N=27)
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Almost all of the participants self-identified as being familiar with Michigan’s
groundwater withdrawal policies. Twenty-two of the thirty participants (73.3%) were
very familiar with Michigan’s groundwater extraction policies and six were familiar
(20%) for a total of 93.3% being at least familiar. One person (3%) was neutral, or unsure
of his or her familiarity and one person (3%) was unfamiliar with the policies.

All of the participants thought the connection of groundwater and surface water is
important. Twenty-four (80%) of the thirty participants thought the surface water-
groundwater connection was very important and six (20%) thought it was important.
Values

Most participants had moderate values (Figure 7). As measured using the
modified policy core beliefs scale, the group’s average was 2.7 on a five-point scale, just
on the conservative side of the middle. The highest scores (most conservative) tended to
be from individuals from business and agricultural interests, and only one of the five
highest were among the appointed GWCAC members. The lowest scores (least
conservative) tended to be from individuals from environmental or public interest groups
and two of the five were voting members of the GWCAC. However, the Cronbach’s
alpha reliability score for this variable was 0.595, just below the standard accepted
minimum value of 0.6. This is a close enough reliability score that the results can be used

to understand the range of values held by these individuals.
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Attitudes

Most participants (70%) rated groundwater’s economic role in Michigan as very
important. Ten people (30%) rated groundwater as important to Michigan’s economy. All
of the participants rated groundwater as either important or very important to ecosystem
health.

When asked to identify the most important issue related to groundwater in
Michigan, eleven of the thirty participants (36.6%) thought that water quality issues were
the most important challenges. Nine (30%) thought the most important problem was
inadequate state-level policy surrounding groundwater withdrawals. Eight (26.6%)
thought the most important problem was a lack of information available to decision
makers and stakeholders about groundwater resources in Michigan. Two participants
(6.6%) thought the problems were a result of public perception; i.e., the public
mistakenly perceived problems surrounding groundwater withdrawals.

Policy Preferences

When asked at what level of impact decisions about groundwater extraction
should be made, thirteen out of twenty-six participants (50%) preferred them to be made
at the level of instream flow impacts; six (23%) preferred decisions to be made at the
watershed impacts level; and six (23%) preferred decisions to be made at the level of
Great Lakes impacts; one (4%) preferred them to be made at the groundwater aquifer

level; no participants preferred them to be made at the state level.
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Figure 7: Average value score for each participant (1=most liberal, S=most conservative)
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Correlating Personal Background Factors and Values, Attitudes, and Preferences

A two-tailed, bivariate correlation analysis using Pearson’s formula was used to
determine if personal background factors were correlated to an individual’s values,
beliefs and preferences in relation to groundwater withdrawal and environmental policy
in general. The variable “economic value of groundwater” was used as a belief measure;
the variable “scale of governance” was used as a preference measure; and the variable
“values” indicates the scale developed to measure core policy beliefs in relation to
environmental issues. These were used because they were either ordinal or scale
variables, in that there is a meaningful order to the responses. The analysis shows that
these three variables are not significantly correlated with one another.

There were, however, significant correlations between some of these measures
and an individual’s personal background factors (Table 1). Level of education was

significantly correlated with the measure for values and beliefs. “Education” was shown
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to be positively correlated with the variable “economic value of groundwater,” indicating
that as an individual’s education increases, the importance placed on groundwater’s
economic value in Michigan decreases.

“Education” was also significantly correlated with “values,” with those
individuals having a higher level of education generally expressing more liberal policy
values. “Political identity” was negatively correlated with “values,” meaning that
individuals who identified themselves as more politically liberal generally have liberal
values as well. This demonstrates the consistency between the scale measure of core

policy beliefs and an individual’s own political identity.

33




lysis for personal background

10n ana

i lat

1variate corre

led bi

i

Pearson’s two-ta

Table 1

factors and values, beliefs, and preferences

o€ 9z 0€ :14 L2 0€ N
: LE 267 690" 6€0° 266" (palier-z) ‘6is
} v0zZ- 661 (JsLe- (.)ooy- 910’ UONE[31I07) UoSIea sanjeA
9z 9¢ 9¢ 124 X4 9z N
LE 0L Sve" oL 9%’ (pales-z) Big
y0z - l LLO Loz ¥90° ISH uone|a1I0) UoSIBad  BIueUIaAOD jo 3jeOg
0€ 9z 0¢ 8z LT 0¢ N
267 0L gse" 820° Ly (paner-z) Big
661~ LLO | z8L ()ezy c6e- uolje|a1I0) uosiead 40 anjea o_Eocon,w
8¢ 144 8c 8¢ L2 8¢ N
6¥0° Sre GG¢e’ 86¢ 986" (payiey-z) ‘bis
(.)see~- L0 A3 b 80¢ 80} uoNe|31I0) UosIead Anuap| (eantjod
1z £2 1z 1z 1z 1z N
6€0° 0LL 820’ 862 LE6 (paper-z) Bis
ooy - v90’ (Deey 802 I 910~ uoIjBja1I0) UOSIEa uoyesnp3
0€ 9¢ 0€ 8¢ LT 0€ N
Nmm. Nov. :F. 986" L€6 (pajiey-z) ‘big yosease)
910 (3] 262 80} 910 I uoije|31109 uosiead pue Aaijod jo sjeag
sanjep aoueulanob | MmbD jo anjea Ajijuap)| uoneodnpy | yosessal
J0 ajeag 21Wou023 |eanod pue
Koijod
Jo 9je2g

34



Ranking Uses, Scales of Decision Making, and Policy Alternatives

Most participants thought that decisions about groundwater withdrawals could
best be made based at the level of stream characteristics. Eighteen out of thirty (60%)
participants ranked stream level flows as the best level of governance at which to make
decisions about groundwater withdrawals, while eleven (37%) participants ranked the
Great Lakes basin as the least desirable level at which to make decisions about

groundwater withdrawals (Figure 8).

Figure 8: Average rank of physical levels of decision making for groundwater
withdrawals; a value of 1 indicates the level was ranked first, and 5 would be last. The
height of the bar indicates the strength of preference held for that level.

Average Ranking

When asked to rank the eight general groundwater user groups in Michigan in
terms of how they would personally prioritized usage given the opportunity participants
listed municipal use as most important and fulfilling international agreements as least
important (Figure 9). Ecosystem needs and those of future generations were also very

highly ranked. Many times international agreements were ranked last because
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participants felt that if we met the needs of Michigan in a sustainable way we would
naturally meet our international obligations. However, some expressed concern at the
prospect that placing a high priority on Great Lakes basin agreements would undermine

Michigan’s autonomy in relation to the governance of its water resources.

Figure 9: Average ranking of groundwater user groups in Michigan; a value of 1 indicates
the use was ranked first, and 8 would be last. The height of the bar indicates the strength
of preference held for meeting the needs of each group.
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When participants were asked to rank alternative groundwater governance policy
solutions developed in other states in the U.S. in terms of whether participants thought
Michigan could benefit from implementing such a policy, two of the alternatives--a
system of state-level permitting, and permits based on instream flow impacts—ranked
highest (Figure 10). Twelve out of the twenty-nine who participated in this exercise
(41%) ranked state permitting highest and ten out of twenty-nine (35%) ranked permits

with sensitivity to instream flow impacts highest. However, neither of these were ranked
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higher than second (2.0), on average, and as such there does not seem to be a clear
consensus as to what would be optimal for Michigan. An evaluation of just these two
options shows an almost even split, with twelve (41%) participants favoring the instream
flow model, fourteen (48%) favoring state permits, and three (10%) ranking them equally
valuable to Michigan’s groundwater management. The western U.S.-style policy model
of groundwater permits issued based on surface water rights was ranked least useful to

Michigan by participants with sixteen (55%) participants ranking it last.

Figure 10: Average ranking of alternative policy models; a value of 1 indicates the policy
was ranked first, and 5 would be last. The height of the bar indicates the preference held
for the policy’s ability to be successful in Michigan.

State permitting for Permits w/ instream Local Autonomous water Westemn model
large wells (2.0) flow sensitivity (2.03) management(2.34) districts (2.72) linked to surface
water rights (4.0)
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Looking for Groups

The Ward’s method hierarchical cluster analysis method depicted four distinct
groupings of individuals. These groups share common sets of beliefs, values, and
preferences as related to the environment in general and groundwater use in particular

(Figure 11).
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Figure 11: Dendrogram showing Ward’s method hierarchical cluster analysis results
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The values of individuals are more similar between groups and most dissimilar in
terms of the attitudes and preferences. To test the significance of these groupings, I used
a cross-tab analysis of each of the three variables against the cluster membership. This
showed a significant difference in the groups related to their attitudes and preferences,

but not for values. Therefore, the differences among individuals seem to come primarily
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from their different attitudes toward the use of groundwater and their policy preferences
for its management. Each group has at least one Council member in it.

The first group that appears is the “Great Lakes Focus™ Group (Table 2). This
group had ten members, who were professionally a mix of individuals involved in policy
and research, and had an average education level of a Bachelor’s degree. They identified
as politically conservative and unanimously found groundwater to be important to
Michigan’s economy. They thought the biggest problem related to groundwater in
Michigan was the water’s quality. One defining feature of this group is that,
paradoxically, this group was the only one that identified as politically conservative, yet
all ten members believed that groundwater decisions should be made at the Great Lakes
basin level which is not typical of a conservative ideology. The group is named the
“Great Lakes Focus” group because of their unanimous preference for policy decisions to
be made at the Great Lakes level.

The second group is the “State Focus” Group (Table 3). This group has seven
members who are a professional mix of individuals involved in policy and research. The
average education level is a Master’s degree and they identified politically as moderate.
They believed groundwater is important to Michigan’s economy and unanimously
preferred that decisions about withdrawals be made at the state level. While the other
three groups placed water quality as the first priority issue for Michigan groundwater, the
defining feature of this group is that they thought the biggest problem related to
Michigan’s groundwater resources is an inadequate policy framework at the state level.

The third group is the “Other” Group (Table 4). This group only has three

individuals, and they are all professionally involved primarily in policy issues. The
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average education level is a Master’s degree and they identified as politically moderate.
They thought decisions should be made either at the state or Great Lakes basin level, and
did not think groundwater is important to Michigan’s economy. Some defining features
of this group are that they thought the most important problem facing Michigan in terms
of groundwater is water quality issues, and they are the only group with a liberal value
score. However, there was no clear policy focus for the group.

The fourth group is the “Local Focus” Group (Table 5). This group has six
members and they are primarily professionally involved in policy. The average education
level is between a Bachelor’s and a Master’s degree, and they identify as politically
moderate. They believe groundwater is important to Michigan’s economy, and that the
biggest issue for Michigan’s groundwater is water quality. The defining feature of this
group is that they all ranked governing at the level of in-stream impacts as most desirable.
These individuals thought that decisions about groundwater withdrawals should be made
based on the lowest scale of impact measurement that is available.

Table 2: The “Great Lakes Focus” Group

Number of Members | 10

Profession Both Policy and Research

Education Bachelor’s

Political ID Conservative

Economic Value Important (all)

Level of Gov’t Great Lakes (all)

Values 2.7/5.0

Problem Water Quality
Unanimously preferred

Defining Feature withdrawal decisions to be
evaluated at the level of the
Great Lakes basin
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Table 3: The “State Focus™ Group

Number of Members

7

Profession

Both Policy and Research

Education

Master’s

Political ID Moderate
Economic Value Important
Level of Gov’t State (all)
Values 2.8/5.0
Problem Policy
Most concerned with the state’s
Defining Feature groundwater policy framework

Table 4: The “Other” Group

Number of Members |3

Profession Policy (all)

Education Master’s

Political ID Moderate

Economic Value Not Important

Level of Gov’t State/Great Lakes basin
Values 2.2/5.0

Problem Water Quality
Defining Feature No clear policy focus

Table 5: The “Local Focus” Group

Number of Members | 6

Profession Policy

Education Bachelor’s-Master’s

Political ID Moderate

Economic Value Important

Level of Gov’t In-stream Impacts (all)

Values 2.8/5.0

Problem Water Quality
Unanimously preferred

Defining Feature withdrawal decisions to be

evaluated at the level of in-
stream impacts
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Summary

The interview results show that while there are some background similarities
among those who are actively participating in the policy making process, there are far
more differences. The participants were most similar in terms of their gender, ethnicity
and age. The differences between the participants were mainly found in their political
identity, education, and profession, variables that are far more socially contextual and
changeable. While not very diverse demographically, the group was quite diverse in
regard to other background variables: political identities included strong conservative to
strong liberal, as well as independents and moderates; education levels ranged from high
school to doctoral degrees; and professions ranged from highly scientific, research-based
positions to specialized political lobbyists to little experience at all with groundwater
issues. Of course, due to personal and political factors some individuals will have more
influence and power than others; but this shows the range of interests that groundwater
affects and the broad reach that decisions about its use can have.

There were some similarities among the group of participants as a whole. A full
76% of the participants favored a state-level permitting system of some kind as a useful
solution for Michigan. This may be because this type of system had already been
discussed in legislative meetings in 2004 and 2005, and is a common means of governing
groundwater withdrawals in other Midwestern states (i.e., Wisconsin Public Act 301,
2004). The difference between the groups’ values was very low, ranging from 2.2 to 2.8
on a five point scale, but there were larger differences in terms of their attitudes and

policy preferences. This means that while there are shared values among this group of
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stakeholders as a whole, the differences are due to the specific ways decisions about
groundwater are made, rather than the nature of people’s relationship to the resource.
The cluster analysis showed that there are four distinct groups of people that are
similar in their values, attitudes and preferences. The focus of these groups in terms of
groundwater included making decisions in the Great Lakes basin as a whole; improving
Michignan’s policy framework; conserving groundwater resources for ecological uses;
and evaluating impacts at very local scales. The greatest level of unanimity within a
group was in the Great Lakes Focus group, which was also the group that consistently
interacted in other arenas such as MSU’s Great Lakes Protection Fund and Senator

Birkholz’s policy development meetings.
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Qualitative Analysis

The individuals involved in this study play a key role in determining the future of
Michigan’s groundwater resources, whether through their participation in the GWCAC,
actively lobbying legislators, or developing the science base for decisions to be made on.
Their roles and means of influence are quite variable: some have had repeated
interactions with one another through legislative hearings, committee and council
membership; some communicate their message mainly through media outlets, policy
platforms and membership campaigns; still others hold politically appointed positions.
The length of time that individuals have spent on water policy issues in Michigan and the
background they bring with them also varies: some were involved in similar policy
reviews from twenty or more years ago while others arrived on the water policy scene
only recently. These differences and others were acknowledged by many of the advisors
that I interviewed and are illustrated by some of the following statements from the
interviews:

*...all of us on the commission, we all are a very diverse group, I mean it’s the whole

political spectrum from right to left, and everybody in between, so we’re all at the table

too to represent not only our own interest but also the guy or gal who appointed us.”
---Advisor 4

*...the Council doesn’t have really good representation from the municipal users

Let’s see, who else is not at that table. That room doesn’t really have big-time industrial
users there, so talking to...these are some of my opposition and they’ll give you totally
opposite answers.” ---Advisor 3

“These are good questions, you’ll get different answers.” ---Advisor 1
Some were also aware of what value, skill or knowledge they contributed to the

discussion, and the challenges this can present, as illustrated by the following statements:

“It’s that I worked for a long time as a research biologist, and I worked on connecting
landscapes and hydrology and river habitats and fish distribution and abundance.”
---Advisor 1
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“Now my role on there (the Council) is to represent local government. So, to do that I try
to solicit advice and ideas from other folks in cities, villages and county government, but
it’s not easy, frankly. I thought I would get a lot more input and advice from folks but it’s
been pretty sporadic. I’ve found I’ve had to do more of my own asking rather than people
coming to me...I have a pretty good track record at regional cooperation, and working
with neighboring communities.” ---Advisor 4

“My own personal interest is in water and waste water treatment.” ---Advisor 7

“I am different than most of them on there (the Council) because I’m not representing
necessarily any single group, generally the people of Michigan, which is ridiculous, but
that’s who I’m representing.” ---Advisor 8

“I try to keep on top of what is going on with policy, legislation for Michigan and the
whole Great Lakes.” ---Advisor 17

Because of the differences among individuals there are also a range of ideas
related to how people perceive problems and solutions for groundwater extraction in
Michigan. However, there are many similarities as well. Here I use the text of the thirty
interviews I conducted with advisors in Michigan to illustrate these differences and
similarities.

Most of the individuals felt that a change in Michigan’s groundwater withdrawal
policies is inevitable, if not welcome and necessary. For some this was due to
international pressures to comply with reporting standards in the Great Lakes Charter, for
others this was necessary for industry to thrive in Michigan as a consistent framework for
decision making increases predictability for new and existing users; some felt that a
change would help to better protect ecosystems that depend on groundwater. Examples of

statements made about whether policy change is necessary in Michigan include:

“So, the reason I think it’s (policy change) very necessary is that typically the
environmental components, the ecosystem components, are not always understood or
considered when people are making social, political, and industrial decisions. So, the
thing that needs to change the most in my mind is awareness of how things are linked.
Part of my hesitation was, I’m not sure we need a million laws, but we do need to
recognize how the systems work, and how our decisions will have ramifications on an
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ecosystem, that I think a lot of people do value. So, I just want good choices to be made
with good information.”  --Advisor 1

“What I think needs to change is not so much a lot of new regulations, or necessarily very
onerous types of permitting and all that kind of stuff, even though in some cases that may
be warranted. I think what the state needs to do is kind of get their act together at the state
level, and coordinate departments, and make sure that everybody else knows what
everybody is doing, because groundwater crosses a number of different departments at
the state level in terms of involvement. I think that they need to “incentivize” or
encourage local governments to work together to address groundwater protection and I
would say that would be both: number one would be quality, and number two would be
quantity.”

---Advisor 8
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