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Abstract: Western Michigan’s inventory of natural resources includes Great Lakes sand dunes; grasslands;
forests; wetlands; lakes, rivers, and streams; shorelines and riparian habitats; and unique farmland. All of these
environmental assets are under continuous threat of fragmentation and development, and numerous eﬀorts have
been undertaken to protect them. Many of these local and regional eﬀorts include some level of stakeholder
involvement. Collaboration between scientists and local decision makers to address complex environmentalpolicy problems is not new, and emphasis on stakeholder communication and participation in watershed management and policy development has been increasing. We examined the diﬀerences in tackling natural resource
management issues through community and academic partnerships at the local and regional levels from the
views of 3 researcher participants in 2 case studies. We used the engagement framework outlined in van Kerkhoﬀ
and Lebel (2006) as context for a discussion of 2 case studies. The 1st involved a hybrid integration funders and
participation facilitators approach to stormwater management in the Spring Lake Watershed. The 2nd involved a
translation specialists approach to valuing ecosystem services in a 7-county region that incorporated a negotiation lobby groups component in a parcel-level demonstration. These case studies highlight the challenges associated with each of these approaches and describe the partnerships that resulted from these eﬀorts.
Key words: collaboration, ecosystem services, education, engagement, green infrastructure, local decision
makers, stakeholder participation, stormwater, watershed management

Western Michigan’s inventory of natural resources includes unique and common environmental features, including ∼20 km2 of Great Lakes sand dunes and 122 km
of shoreline; 1849 km2 of grasslands; 1506 km2 and
2523 km2 of public and private forest lands, respectively;
237 km2 of wetlands; 11,075 km of lakes, rivers, and
streams; and 414 km2 of the “most concentrated and richest large region[s] of orchard land” in the world (Versluis
2000, Isely et al. 2010). These resources are under continuous threat of fragmentation and development, and many
local and regional eﬀorts have been undertaken to protect
these assets. Increasingly, these eﬀorts are including some
level of stakeholder involvement.
Collaboration between scientists and local decision
makers to address complex environmental policy prob-

lems has a long history (Yosie and Herbst 1998, Schlumpf
et al. 2001, Kloprogge and van der Sluijs 2006). These
social, ecological, and economic systems cannot be captured using a single perspective. Instead, they are best understood through the lens of multiple perspectives (Berkes
and Folke 1998). Collaborative processes can create connections between scientiﬁc knowledge and practical applications for sustainable natural resource management (Selin and Chavez 1995, Bentrup 2001, Koontz 2003, Koontz
et al. 2004, Sabatier et al. 2005, van Kerkhoﬀ and Lebel
2006).
To that end, emphasis on stakeholder communication
and participation in watershed management and policy development has been increasing (Margerum 2002, Newham
et al. 2007, Gruber 2010). Stakeholder involvement in the

E-mail addresses: 4esisely@wmeac.org; 5steinmaa@gvsu.edu; 6iselyp@gvsu.edu; 7map002@aquinas.edu
*BRIDGES is a recurring feature of FWS intended to provide a forum for the interchange of ideas and information relevant to FWS readers, but beyond the
usual scope of a scientiﬁc paper. Articles in this series will bridge from aquatic ecology to other disciplines, e.g., political science, economics, education,
chemistry, or other biological sciences. Papers may be complementary or take alternative viewpoints. Authors with ideas for topics should contact BRIDGES
Co-Editors, Ashley Moerke (amoerke@lssu.edu) (aroy@eco.umass.edu).
DOI: 10.1086/675933. Received 30 July 2013; Accepted 09 December 2013; Published online 05 March 2014.
Freshwater Science. 2014. 33(2):679–685. © 2014 by The Society for Freshwater Science.

679

680

|

Building partnerships for conservation

E. S. Isely et al.

management of natural resources extends scientiﬁc expertise by adding local experiences, opinions, knowledge,
and social judgment. It is essential to knowing what, to
whom, and why it is important, and it encourages broadbased approval of ﬁnal recommendations and outcomes
(Kloprogge and van der Sluijs 2006, Newham et al. 2007,
Sevenant and Antrop 2010). Input from all stakeholders
should be sought constantly, and comanagement of natural resources should be encouraged (Ducros and Watson
2002).
Collaborative natural-resource management is not a
simple solution to complex environmental problems. Multiple stakeholders provide diverse talents and experiences,
but they also come with diverse values, beliefs, and cultures that can make coordination of collaborative processes challenging (Ewel 2001, Allison and Hobbs 2010).
Greater stakeholder participation can lead to additional expenses in resources and time to establish a foundational
understanding of the beneﬁts that natural systems can provide (Ewel 2001, Newham et al. 2007, Walz et al. 2007).
The challenges associated with collaborative processes
are even greater as the scope of the partnerships move
from local to regional levels (Bonnell and Koontz 2007).
Regional-level collaborations are seen as a strategy to
add more stakeholders’ perspectives. However, additional
challenges include maintaining local enthusiasm, volunteer
commitment, and community ownership; working within
the framework of a multilevel system of community-based
natural-resource management (Prager 2010); and applying
regional resources at the local level (Isely et al. 2010, Steinman et al. 2011).
The complexity of natural systems and the many diﬀerent perspectives that come with multistakeholder groups
ensure that no single framework ﬁts all collaboration efforts perfectly (Bidwell and Ryan 2006, Margerum 2008).
Collaborative processes require approaches that are targeted to the unique attributes of each problem and stakeholder culture. van Kerkhoﬀ and Lebel (2006) proposed
a framework of approaches that involves increasing interactions and power sharing between stakeholders and researchers that progress from trickle down, translation
specialists, participation facilitators, integration funders,
negotiation lobby groups, to learning facilitators. We used
this framework to examine 2 collaborative environmental
projects in western Michigan: the Rein in the Runoﬀ integrated assessment and the INtegrated Valuation of Ecosystem Services Tool (INVEST), which incorporated 4 of
these 6 approaches.

CASE STUDIES
Rein in the Runoff
In 2009, an interdisciplinary research team completed
a 3-y collaborative, community-based integrated assess-

ment (IA; cf. Scavia and Bricker 2006), named Rein in the
Runoﬀ, which examined the causes, consequences, and corrective alternatives to minimize the negative eﬀects of stormwater runoﬀ from the Spring Lake (Michigan, USA) watershed. IA synthesizes existing natural and social scientiﬁc
knowledge to solve a natural-resource management problem or to answer an environmental-policy question (Parson
1995, Hillman et al. 2005). Project funding came from Michigan Sea Grant and the National Oceanic and Atmospheric
Administration (NOAA), who were interested in applying
the IA approach to water-resource problems in Michigan.
This project took what van Kerkhoﬀ and Lebel (2006) have
identiﬁed as an integration funders approach, whereby research funders required certain interactions with project
stakeholders, and the researchers linked the funded resources to proposed policy changes and shared responsibility across multiple jurisdictions. Representatives of both
funding agencies met with local oﬃcials in the Village of
Spring Lake (VSL) and Spring Lake Township (SLT) to deﬁne the policy question to be addressed before putting out
their request for proposals.
Spring Lake is in northwestern Ottawa County on the
western side of Michigan’s Lower Peninsula, and ﬂows
into the Grand River 4.8 km to the east and upstream of
Lake Michigan. The watershed encompasses 136.8 km2
in Ottawa and Muskegon Counties and includes 11 municipalities. Two communities are downstream of Spring
Lake along the Grand River toward its outlet at Lake
Michigan.
This watershed was selected for the IA for several
reasons: 1) it is urbanizing rapidly, so the stormwater runoﬀ issue is increasingly problematic; 2) elected oﬃcials in
the aﬀected municipalities were ongoing, active participants; 3) Spring Lake’s history of cyanobacterial blooms
led to an ∼$900,000 alum treatment in 2005 (Steinman
and Ogdahl 2008) that was paid for by residents, resulting in a sense of stakeholder ownership in Spring Lake’s
water quality, and 4) the nearshore areas of Lake Michigan have shown signs of impairment from stormwater
runoﬀ and nonpoint-source pollution, and Spring Lake is
a possible source. Homeowners in the communities surrounding Spring Lake were informed that continued external P loading would reduce the period over which the
alum application would be eﬀective (Steinman et al. 2006).
Thus, stakeholders had a ﬁnancial incentive to control stormwater runoﬀ.
The project team, which had expertise in ecology, engineering, planning, economics, law, and policy, adopted
what van Kerkhoﬀ and Lebel (2006) deﬁne as a participation facilitators approach and solicited and incorporated
stakeholder input. Between 2007 and 2009, the project
team worked with local stakeholders to address management and stewardship issues regarding stormwater discharges from their communities. Involving stakeholders
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in IA is relatively new (Kloprogge and Van Der Sluijs
2006), but primary project goals for Rein in the Runoﬀ
included stakeholder education, increased long-term stewardship over local water resources, and more-widespread
participation in local stormwater management and control.
Initial stakeholder involvement was limited to government oﬃcials from VSL and SLT. These stakeholders
helped Michigan Sea Grant deﬁne the IA policy question,
set project goals, and identify additional stakeholders to
participate in the IA. In autumn 2007, the project team
expanded its geographic outreach and gave introductory
presentations to the other communities within and downstream of the Spring Lake Watershed because best practices in stormwater management require a watershed approach. The Rein in the Runoﬀ team also began to identify
speciﬁc individuals, organizations, and municipalities to
include in a Stakeholder Steering Committee. The inaugural meeting of this committee was held in March 2008,
and a small group met quarterly thereafter for ∼1 y. This
Stakeholder Steering Committee functioned as an informal focus group and helped the project team identify speciﬁc issues, additional stakeholders to include in the IA,
and other matters related to local and regional stormwater
management.
The project team sought to engage a large and diverse
number of stakeholders, but broad-based participation remained limited throughout much of the IA, and Stakeholder Steering Committee meetings were attended by a
few dedicated stakeholders. The team recognized that a
‘more is better’ approach ignored the potentially substantial costs of increased participation, including direct costs
of facilitation, delayed decision making, turnover in personnel, and taxing of community goodwill (Newham et al.
2007, Walz et al. 2007). The team decided to strive for
quality over quantity and went forward with targeted and
interested stakeholder participation and communication
(Brody 2003, Heathcote 2009) focused on the 3 communities contiguous to Spring Lake in Ottawa County: VSL,
SLT, and City of Ferrysburg (FB).
Project team members continued to give informational
presentations and demonstrations to various stakeholder
groups throughout the IA process at meetings and events
to improve local knowledge in stormwater management
and to encourage individual and community stewardship
of local water resources. Team members wrote newsletter
articles, distributed ﬂyers regarding Rein in the Runoﬀ
and stormwater management to local businesses and municipal oﬃces, created and maintained a website (http://
www.gvsu.edu/wri/reinintherunoﬀ ), and maintained a list
of ∼55 stakeholders throughout the project for correspondence, meeting notices, and updates.
The primary government oﬃcials from VSL, SLT, and
FB attended Stakeholder Steering Committee meetings,
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planning meetings, and special meetings and presentations. They also helped connect project team members
with local resources necessary to develop and distribute
stormwater management educational materials and messages. The stakeholders helped the project team direct
the administrative matters concerning the IA, including
meeting logistics, communication methods, public meeting formats, and ongoing identiﬁcation of potential new
Steering Committee members and audiences for presentations, displays, or demonstrations.
These stakeholders were particularly valuable in developing the Rein in the Runoﬀ project brand. Branding
was a cornerstone for successful project marketing (Berry
2000), and stakeholder participation in the development
of the brand may have increased their acceptance of the
project results, as evidenced anecdotally by requests to use
the brand at the conclusion of the project. Guided by the
team’s communications expert and a volunteer graphic artist, stakeholders created an easy-to-remember name and
simple logo for this project. The branding process was
strengthened by integration of traditional marketing tools
with communication and service-delivery strategies aimed
at diﬀerent stakeholder groups (Gray 2006). Rein in the
Runoﬀ became a recognizable name among participating stakeholders and some of the more active local and
regional environmental groups and management agencies
in the watershed.
However, governmental oﬃcials oﬀered less substantial input on the technical components of the IA, which
included identiﬁcation of areas in the watershed that contributed polluted runoﬀ to local waterways, where new
development could be limited or restricted, where stormwater best management practices (BMPs) would be appropriate for implementation, and identiﬁcation of the
most appropriate or most appealing BMPs to watershed
residents. When these stakeholders did provide feedback regarding these issues, their input generally was not
detailed enough to assist the project team in formulating
BMPs speciﬁc to the watershed. One issue did result in
more detailed feedback. A joint session regarding stormwater ordinances and stormwater utilities generated heated
discussion among a larger number of governmental stakeholders from VSL, SLT, and FB, but it did not provide useful
guidance for the project team because no consensus emerged
regarding whether additional stormwater management solutions were needed within the watershed.
During Rein in the Runoﬀ, the project team witnessed
regional collaboration and information sharing among
stakeholders and renewed enthusiasm for addressing stormwater management problems at the local level. The project
helped leverage other stormwater and natural-resource management projects in the Spring Lake Watershed, including a
shoreline assessment to map the developed and natural areas
along the Spring Lake shoreline (Thompson and Hansen
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2009) and a functional assessment of wetlands in the Lower
Grand River watershed to which Spring Lake is a tributary
(Denning 2009). However, the conclusion of the Rein in the
Runoﬀ IA saw a loss of momentum for implementation of
stormwater BMPs. No resources were available for continued collaboration between the research team and government oﬃcials from the watershed communities, and turnover in key political leadership appears to have ended
progress toward new stormwater solutions for the watershed.
Stormwater management is not a priority for current Spring
Lake watershed political leaders, who apparently assume
that the alum treatment has solved the local stormwater
problems. To date, none of the recommended BMPs have
been implemented.

INtegrated Valuation of Ecosystem
Services Tool (INVEST)
In 2008, an interdisciplinary research team partnered
with a regional nonproﬁt sustainability organization to
launch an online educational tool to provide local and regional policy makers in a 7-county area in western Michigan with preliminary information about the costs and
beneﬁts associated with the preservation of local green infrastructure. The INtegrated Valuation of Ecosystem Services Tool (INVEST; http://www.INVEST.wri.gvsu.edu)
gives conservative economic value estimates, at a coarse
scale, for 11 diﬀerent ecosystem services associated with
8 land use and cover categories found in western Michigan
(Isely et al. 2010).
INVEST was designed to help inform local and regional landuse decisions by taking into account market
and nonmarket ecosystem service values (Isely et al. 2010).
The project team engaged in science communication, acting as translation specialists for regional stakeholders (van
Kerkhoﬀ and Lebel 2006). They presented the regionaland county-level data to decision makers and advocates
at local meetings and regional conferences hosted by the
nonproﬁt partner and its members for planners, local units
of government, state regulatory agencies, and watershed
management organizations. Implementation of the tool
was limited (Isely et al. 2010). Monetary values presented
in INVEST were assigned as averages for the county or the
region, but users were unable to translate these data to
local, site-speciﬁc land use and development scenarios,
largely because INVEST could not account for local variation in quality of ecosystem services that could cause large
changes in value from broader averages (Isely et al. 2010,
2012).
In 2010, the research team, at the request of its nonproﬁt partner, began updating INVEST to identify the
value of ecosystem services associated with a unique parcel and to develop an ecosystem-services calculator. The
parcel chosen for this demonstration project was the Owa-

sippe Scout Reservation (Owasippe) in Blue Lake Township, northeastern Muskegon County. The Nature Conservancy (TNC) had identiﬁed Owasippe as an area rich in
biological diversity and a target for conservation eﬀorts via
its ecoregional planning process.
The most critical threat to Owasippe is development,
which could lead to fragmentation and conversion if the
camp were closed or sold. In the last decade, the population of Blue Lake Township increased 20.6% (US Census
2000, 2010), and the Chicago Area Council of the Boy
Scouts (Boy Scouts), who own the property, were exploring alternative land uses for the site because of declining camp attendance and increasing maintenance costs
(Moore 2011). An attempt to sell Owasippe resulted in
lengthy legal proceedings culminating in the Michigan
Court of Appeals 2010 decision upholding township zoning that restricts development in favor of ‘forest recreation’
on the property. TNC was exploring conservation outcomes for the parcel with the property owner and other
partners to allow Owasippe to continue to operate and to
ensure protection of its ecological and recreational resources (Isely et al. 2012).
The project research plan included inventorying and
mapping land use and cover for Owasippe and its surrounding parcels, updating and expanding the economic
data for valuing the ecosystem services associated with
the speciﬁc land use and cover types found on the parcel,
and building a template for an ecosystem services calculator that could be incorporated into INVEST online (Isely
et al. 2012). The project team implemented a negotiation
lobby group approach and sought out inﬂuential stakeholders to participate in an already contested action
agenda (van Kerkhoﬀ and Lebel 2006). The team invited
TNC, the Boy Scouts, the Owasippe Outdoor Education
Center, Blue Lake Township, and Muskegon County in
an attempt to resolve a dispute regarding the future use of
the Owasippe parcel.
Initial stakeholder engagement with the research team
was limited to site tours, assistance with data collection,
and periodic targeted updates. However, the primary goal
was to bring these stakeholders—whose relationships were
strained by the zoning dispute and litigation—into the
same room to discuss conservation outcomes for Owasippe. The project team met with stakeholders on 17 February 2012 and presented the project results (Table 1). The
team used the meeting as an opportunity to facilitate communication between the parties and to present alternatives
to help resolve the dispute. Table 1 summarizes the calculated ecosystem services values that accrued to the local
community for major land cover types. Diﬀerent land use
outcomes also were shown so that policy makers could
better understand the nonmarket eﬀects of the possible
land uses being discussed. However, the team had no additional resources and was not given a continuing role in the
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Table 1. Annual values of ecosystem services for the Owasippe Scout Reservation under diﬀerent landuse scenarios for the site and
the immediately adjacent area. Values in US dollars/km2.
Land use/metric

Private ownership

Public ownership

Increased development
pressure

Development of
Owasippe

Forest
Grassland
Water
Wetlands
Total annual value of ecosystem services
Valuation range (±)a
Total present value of ecosystem services
Present value range (±)a

$28,664
$24,710
$82,088
$70,672
$597,069
$179,121
$8,529,552
$2,558,866

$45,714
$41,760
$143,815
$117,127
$969,169
$290,751
$13,845,271
$4,153,581

$28,664
$27,181
$86,486
$74,131
$604,643
$181,393
$8,637,758
$2,591,327

$23,474
$14,332
$86,486
$32,370
$242,898
$72,869
$3,469,976
$1,040,993

a

Groothuis 2005

resolution of this matter. To date, the parties remain at an
impasse and have been unable to come to a conservation
resolution for the Owasippe property.

DISCUSSION
Solving environmental problems requires scientists and
experts who are at the forefront of environmental issues
and can identify solutions and interested stakeholders to
generate action to counteract the problems and help implement appropriate actions (van Kerkhoﬀ and Lebel 2006).
Rein in the Runoﬀ used a hybrid integration funders/participation facilitators approach to stormwater management in
the Spring Lake Watershed, but primary stakeholder involvement occurred at the local level. In contrast, INVEST
began as a translation specialists approach to realize the
value of ecosystem services, and then incorporated a negotiation lobby groups component to valuing ecosystem services to conserve environmental assets on the Owasippe
parcel (van Kerkhoﬀ and Lebel 2006). In both cases, stakeholder involvement was greater when the focus of the project applications was local.
For both projects, interaction between the research
team and the stakeholders provided short-term increases
in engagement and power sharing by bringing stakeholders together to discuss problems with a team of experts,
which included 3 of the coauthors of this paper. Rein in
the Runoﬀ stakeholders had ongoing consultation with
the project team to help them come up with solutions
to their local stormwater problems. According to postproject surveys, Rein in the Runoﬀ facilitated opportunities for stakeholders to discuss mutual resource management problems, learn current best practices, share
resources and information, and take advantage of additional resources for environmental research and implementation projects in their Watershed. INVEST introduced new
concepts to western Michigan regarding assigning mone-

tary values to some of the less tangible aspects of environmental assets. It also helped facilitate resumption of negotiations for a conservation outcome for the Owasippe
parcel.
However, interviews with participants in both projects
indicate that these eﬀorts were unable to sustain stakeholder engagement toward resolution of identiﬁed environmental problems beyond the involvement of the academic research teams. As noted by Leach and Pelkey
(2001), limited funding for only 1 to 2 y and lack of a
skilled facilitator to continue the stakeholder–researcher
partnership are barriers to solving environmental problems. After 3 y of ongoing stakeholder engagement in the
Spring Lake Watershed, virtually no new stormwater BMPs
were implemented beyond completion of the Rein in the
Runoﬀ IA. When leadership in one of the key communities
changed, that community’s prioritization and institutional
memory of the lessons learned and resources presented by
Rein in the Runoﬀ for resolving stormwater problems within the watershed were lost. Lack of continued funding and
loss of momentum limited the other primary communities
from implementing recommended BMPs. Similarly, without continued involvement of the academic team in the
INVEST projects, use of the tool to value ecosystem servicesin West Michigan has not advanced. No new funding
has become available to implement the online ecosystemservices calculator, and nonmarket values continue to be
left out of landuse decision making. Furthermore, the parties involved with Owasippe have been unable to move beyond their respective positions regarding the proposed outcomes for the parcel, and to date neither ownership nor
conservation status of that parcel has changed.
Stakeholder engagement to help solve these environmental problems disseminated the research outcomes to
a larger audience than traditional research where results
are published solely in academic journals. However, these
case studies conﬁrm the ﬁndings of Leach and Pelkey
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(2001). Researcher involvement must continue beyond the
conclusion of a project and completion of the project report. Even after substantial investments of time and resources, both Rein in the Runoﬀ and INVEST suﬀered
from a lack of continuing momentum at the conclusion of
the funded project term. Researchers and stakeholders
need to be able to leverage additional funding, resources,
and public support for ongoing investments in the expertise to help move project-based solutions past the research
stage. Local projects may have greater support at the community level than broader-scale projects, but few resources
may be available to address environmental problems. At
the regional level, more resources may be available to address broad-scope problems, but data may not be speciﬁc
enough to make a compelling case for action within individual jurisdictions. Ongoing expert involvement can and
should help move these types of issues toward resolution.
CONCLUSION
These collaborative research projects brought scientists and stakeholders together in an attempt to generate
action toward solving 2 diﬀerent environmental problems
in western Michigan. Rein in the Runoﬀ increased the
knowledge, engagement, and power of the participating
stakeholders by allowing them to provide ongoing feedback to the research team about their needs and desires
for resolving their stormwater problem. These stakeholders reminded researchers throughout the project that results needed to come out of the ‘ivory tower’ of academia
and proposed solutions had to be cost-sensitive for them
to be implemented. At the conclusion of the project, participating stakeholders expressed appreciation for being
included in the presentation of project results, although
implementation had yet to take place. INVEST increased
knowledge for a larger group of stakeholders regarding
the value of nonmarket ecosystem services for the green
infrastructure in the region. It also increased knowledge
and engagement for the small targeted group of stakeholders that could aﬀect change for the preservation of the
green infrastructure associated with the Owasippe Scout
Reservation, although the conﬂict over land use has yet to
be resolved.
Collaboration in the management of western Michigan’s natural resources has led to important partnerships between researchers and stakeholders locally and
across the region. It has increased stakeholder engagement and given them more knowledge and power in understanding what they can do to solve environmental problems in their communities. Challenges remain in the action
and implementation of these resolutions, including turnover of decision makers and the limited funding for implementation, but collaborative partnerships have strengthened the region’s ability to preserve and manage their
environmental resources.
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