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a b s t r a c t

Ecological restoration as a popular form of volunteer participation has been praised as an example of
democratic natural resource management. However, the involvement of volunteers in projects guided
by professionals does not necessarily ensure democratic knowledge exchange and production. Drawing
insights from citizen science and political ecology, this paper investigates the role of science in mediating
the dynamics between professional practitioners and volunteers. Using case studies of ecological restora-
tion programs at two university arboreta in the American Midwest, this paper argues that the contrasting
visions of science between professional practitioners and volunteers led to conflicts and presented chal-
lenges for the institutions to genuinely engage the public in contributing local knowledge and framing
management priorities. While both groups emphasized the practical aspect of science in guiding restora-
tion work, they differed in how they conceptualized the role of humans in restoration, work priorities,
and how to apply scientific theories and methods in restoration. Moreover, at the university arboreta,
science defined institutional identity and claims to scientific authority further delineated boundaries
between professional practitioners and volunteers. As a result, distrust, tensions, lack of engagement,
and different levels of desired public participation existed in these seemingly participatory programs.
Theoretically, this paper contributes to the cross-fertilization between citizen science and political ecol-
ogy by underscoring the politics of participation and the role of science (and its interpretations) in chal-
lenging expert-lay dynamics in environmental volunteering programs. Practical recommendations are
included for deconstructing the expert-lay hierarchy and moving restoration toward a democratic
practice.

! 2015 Elsevier Ltd. All rights reserved.

1. Introduction

In previous work, I argued that the practice of ecological
restoration contains an inherent democratic potential. By this
claim, I meant that at its best the activity of ecological restora-
tion preserves the democratic ideal that public participation in a
public activity increases the value of that activity. This value in
restoration is brought out most effectively by those projects
that unite local human and natural communities, and that
increase the level of local participation in those restoration pro-
jects.

[Andrew Light (2000, p. 163–4)]

Ecological restoration involves human’s intentional actions in
‘‘assisting the recovery of an ecosystem that has been degraded,
damaged, or destroyed’’ (Society for Ecological Restoration, 2004,

p. 3). In contrast with traditional conservation thinking that
regards humans as a negative force in destroying the environment,
ecological restoration not only recognizes humans as one integral
part of the ecosystem, but also grants humans a positive role in
assisting nature’s recovery (Higgs, 2003; Jordan, 2003; Jordan
and Lubick, 2011). This recognition of the role of humans in influ-
encing nature’s trajectory serves as an alternative to the dualistic
thinking of human-nature relationship and has gained great
momentum in contemporary natural resource management
(Gobster and Hull, 2000; Friederici, 2006; Egan et al., 2011;
Hobbs et al., 2013).

In the opening quote, Philosopher Andrew Light argues that the
practice of ecological restoration is inherently democratic because
it provides opportunities for public participation and community
involvement. In fact, ecological restoration has been championed
by many scholars as an example of participatory environmental
management, especially in the first-world, urban context (Higgs,
2003; Light, 2006; Gross, 2006; Gobster, 2010; Newman, 2011).
Although, to some extent, ecological restoration projects have
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mobilized many local communities to care for the environment,
the diverse interest each group brings presents challenges for
democratic participation.

Situated at the nexus between nature and society, ecological
restoration has been a topic of interest for geographical inquiries.
Studies have addressed conflicts surrounding ‘‘which and whose
nature to restore’’ with a focus on exploring the diverse social
interpretations of nature among stakeholders. These cases demon-
strate that different social groups, for example, governmental
agencies, environmental scientists, local resource users, recreation-
ists, and conservationists, all have different opinions on how to
restore and manage ecological communities. Specific lines of con-
testation vary from case to case. In an urban setting, conflicts often
center on recreational uses, aesthetics, and property rights
(Gobster, 2001; McManus, 2006; Hagerman, 2007; Newman,
2011). In rural communities, tensions emerge from contrasting
meanings of cultural landscapes, a sense of community, power
struggles between environmentalists, traditional resource users,
and governmental policies (Nesbitt and Weiner, 2001; Rikoon,
2006). Ecological restoration projects are especially controversial
in European countries given the long history of interworking
between nature and people and studies have addressed topics of
nature-culture hybridity, nature’s authenticity, and cultural
ambivalence toward restoration (Eden et al., 2000; Wastfelt
et al., 2012; Emery et al., 2013). In Australia and New Zealand,
restoration projects also serve as cases for contesting nativeness
and indigeneity among different communities (Coombes, 2007;
Trigger et al., 2008). As these studies have demonstrated, there is
no one single nature to restore, but rather, negotiations of ‘‘which
and whose nature to restore’’ are constantly complicated by power
dynamics among social groups, identity politics, and different ways
of understanding nature-society relationships.1

Whereas these studies contribute to our understanding of the
inherent controversy in ecological restoration across different
interest groups, I argue that even within groups supporting restora-
tion, there exist similar tensions and contradictions. Especially in
participatory restoration programs, land managers, volunteers,
and conservation groups may share common restoration objectives
on a broad scale. Nevertheless, detailed examination of the inter-
play among these groups often reveals hidden politics of participa-
tion and power struggles, which challenges the notion of ecological
restoration as a democratic practice.

Specifically, this study investigates the interactions between
professional practitioners and experienced volunteers at two uni-
versity arboreta in the American Midwest.2 Although both profes-
sional practitioners and volunteers were supportive of restoration,
their opinions diverged on issues of the role of humans in restoration
and how to implement restoration projects on the ground. Through
my research, the role of ‘‘science’’ (and its interpretations) emerged
as a critical concept in mediating the dynamics between the two
groups. Whereas both groups referred to ‘‘science’’ in their discus-
sion about restoration, they meant different interpretations of

science. Generally volunteers referred to science broadly defined, as
ecological knowledge. Although volunteers rarely used the term
‘‘science’’ directly, they frequently made references to ecological
concepts behind restoration. Moreover, their enthusiasm about the
learning aspect of restoration work was considered as a form of sci-
entific inquiry. By contrast, professional practitioners conceptualized
‘‘science’’ narrowly as academic research and scientifically-informed
practices. Claims to scientific authority were often made by profes-
sional practitioners to delineate their boundaries against ‘‘lay’’ vol-
unteers.3 As a result, although both groups seemingly worked
collaboratively for restoration projects, there were tensions and con-
tradictions therein.

In this paper, I first review debates over the role of science in
ecological restoration. To address gaps in current studies of envi-
ronmental volunteering, I draw insights from citizen science and
political ecology and argue how the two fields can not only inform
each other, but also shed light on the dynamics between conserva-
tion professionals and volunteers. I then analyze the contrasting
visions of science between professional practitioners and volun-
teers through case studies. The paper concludes with theoretical
contributions and practical applications for environmental volun-
teering programs.

2. Debates over the role of science in ecological restoration

Since the emergence of ecological restoration in the 1970s,
science has been a strong component. The early practitioners of
restoration argued that ecological restoration is the ultimate test
of ecological theories—if people can put damaged ecosystems back
to work again that means they have really understood how ecosys-
tems work (Bradshaw, 1987; Jordan et al., 1987). Ecological
restoration exemplifies the mutually enhancing relationship
between science and practice. On the one hand, restoration ecology
as science lays out the scientific foundation for the practice. On the
other hand, ecological restoration as practice examines scientific
theories and poses new research questions.

As the field expands in scope, the central role of science has
become more prominent. Many ecologists and environmental sci-
entists emphasize the importance of basing restoration work on
ecological theories and methods and warn against conventional
trial-and-error approaches to restoration (Pickett and Parker,
1994; Lake, 2001; Falk et al., 2006). This emphasis on the role of
science has generated debates over the relative importance of
other social and cultural factors in ecological restoration.

Cultural anthropologist Eric Higgs (1994, 2005) argues that
science is one, but not the only, component of ecological restora-
tion. Cultural practices, aesthetic preferences, social needs, and
other political and economic considerations should also be taken
into account. Higgs worries that the hierarchy of knowledge con-
structed by singling out science over other knowledges would limit
the scope of restoration and risk losing restoration’s social
relevance.

Both Higgs and Light further expand their idea of restoration as
restoring humans’ relationships with nature to conceptualizing
restoration as a democratic practice (Light and Higgs, 1996;
Higgs, 1997, 2003; Light, 2000, 2006). When ecological restoration
is framed as community-based projects, people from all walks of
life are welcomed to participate. Based on this democratic thesis,
they argue against the domination of scientific knowledge over
other knowledges of nature. Instead of conducting restoration as
scientific endeavors, they regard restoration as providing opportu-

1 In addition to the most relevant studies reviewed here, other lines of geographical
inquiry focus on ecological restoration as a case for analyzing changing narratives of
environmental policies (see Clark, 2009; Norgaard et al., 2009) and neoliberal
governance of the environment (see Robertson, 2010; Dempsey and Robertson, 2012).
Others also examine stream restoration as an example of a new form of expertise,
which is produced in the private sector as opposed to in the academia (see Doyle
et al., 2013; Lave, 2012, 2014).

2 For the purpose of highlighting the expert-lay dynamics in ecological restoration,
the categories of ‘‘professional practitioners’’ and ‘‘volunteers’’ are used in this paper.
However, both groups encompass a wide variety of people. Generally, professional
practitioners have formal training in ecology and are in charge of making decisions on
land management. They have titles of land care managers, horticulturists, and
research scientists. Volunteers are the general public who participate in restoration
programs at the arboreta. This study focuses on ‘‘experienced volunteers,’’ who
participate regularly and have longer-term commitment to restoration projects.

3 Such an emphasis on scientific authority is characteristic of professional
practitioners at the university arboreta. It is important to note that professional
practitioners at other organizations, such as environmental NGOs, city parks, and
community groups, may not emphasize scientific authority as much.
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nities for the public to engage in democratic discussion about how
to restore ecological communities and participate in the restora-
tion processes.

Critiques of the scientific dominance are also raised by ecolo-
gists and environmental scientists who emphasize the interdisci-
plinary essence of ecological restoration (Hobbs, 2004; Turner,
2005; Cabin, 2007; Weiher, 2007; Suding, 2011; Murcia and
Aronson, 2014). They realize that restoration projects are embed-
ded in broader social and political contexts. Is the public support-
ive of restoration? What are the existing resource uses that are in
conflict with restoration goals? What are the implicit political
agendas of a restoration project? These are questions outside the
domain of science, but critical to the success of restoration
projects.

Similarly, there are also discussions about the relative roles of
science and value/art of restoration (van Diggelen et al., 2001;
Davis and Slobodkin, 2004; Winterhalder et al., 2004). Although
these restoration scientists recognize the importance of social
value in restoration, their conceptual separation of science from
value/art is not only dualistic but also uncritically present science
as a value-free endeavor.4

These debates suggest that the role of science is critical in the
discussion of ecological restoration as a democratic practice.5

Whereas most restoration scientists emphasize the importance of
basing restoration work on scientific theories and methods, many
argue for a more participatory approach that integrates diverse per-
spectives. Nevertheless, most studies of the participatory aspect of
restoration naively portray ecological restoration as a communal
endeavor without addressing the contrasting visions and power
dynamics among participants. Environmental volunteering as one
form of public participation, especially, has been presented as a
win–win strategy to benefit both environmental organizations and
the general public while the politics of participation therein have
often been ignored. It is to this politics of participation that citizen
science and political ecology can greatly contribute insights. The
next section reviews the two fields and lays out the groundwork
for analyzing my case studies.

3. How can citizen science and political ecology inform studies
of environmental volunteering?

Environmental volunteering has gained great interest in the
United States and worldwide in recent decades (Propst et al.,
2000). Studies of environmental volunteering have three main
strands. The first explores volunteers’ motivations, psychological
benefits of volunteering, and resulting changes in environmental
attitudes and behaviors (Miles et al., 2000; Ryan et al., 2001;
Bruyere and Rappe, 2007; Measham and Barnett, 2008; Toomey
and Domroese, 2013). The second analyzes the positive outcomes
of volunteering, such as capacity building, community engage-
ment, and increased environmental awareness (Gooch, 2004; Lee
and Hancock, 2011; Asah and Blahna, 2012). The third uncovers

challenges in managing volunteer programs, such as volunteer
burnout, the lack of resources, and different expectations between
organizations and volunteers (Freeman, 2004; Sharpe and Conrad,
2006; Hobbs and White, 2012).

My research built on the foundation of these different strands of
the environmental volunteering literature by focusing on the inter-
actions between professional practitioners and volunteers. I argue
that questions about expert-lay dynamics (such as who decides
project goals and implementation strategies, how professional
practitioners and volunteers interact with each other, and what
stages of the project allow volunteer participation) are not only
critical to the success of environmental volunteering programs,
but also problematize the claim of ecological restoration as a
democratic practice. Specifically, I draw theories from citizen
science and political ecology to shed light on the role of science
in mediating the dynamics between professional practitioners
and volunteers.

The field ‘‘citizen science’’ (as framed in science and technology
studies, STS) focuses on deconstructing the hierarchy between
experts and laypeople and engaging the public in contributing
their diverse knowledges (Irwin, 1995; Irwin and Wynne, 1996;
Kleinman, 2000; Fuller, 2006). These studies challenge the author-
ity of science/scientists and the claim of the public as ignorant. To
the contrary, studies unveil the wealth of knowledge the public has
about a specific topic (e.g. natural resource management) and how
expert-lay encounters are complicated by power asymmetry, iden-
tity politics, and past experience. Other studies of citizen science
focus on the production of knowledge in the public domain and
the broadening of expertise to include lay knowledges (Gibbons
et al., 1994; Fischer, 2000; Collins and Evans, 2007; Whatmore,
2009).

To date, most citizen science studies have focused on medical
disputes and environmental hazards (e.g. Epstein, 1996; Irwin
et al., 1996; Brown, 2000; Allen, 2003), where the public is in a
subordinated position being forced to react against dominating
actors, be it doctors, health care authorities, or polluting industries.
I argue that similar expert-lay dynamics and struggles also exist in
environmental volunteering programs. Questions on who gets to
participate, what kinds of power hierarchy exist among partici-
pants, and how knowledges are shared are all central
citizen-science questions that have yet been dealt with in great
depths in the context of environmental volunteering.

Interestingly, the term ‘‘citizen science’’ has also caught the
attention of conservation professionals, but with a very different
twist from how citizen science is framed in STS. With the rationales
for raising general environmental awareness, capacity building,
and eliciting local ecological knowledge, many conservation pro-
jects now incorporate ‘‘citizen scientists’’ to help with data collec-
tion and monitoring (Brandon et al., 2003; Cooper et al., 2007; Crall
et al., 2011; Connors et al., 2012). However, the main focuses of
these projects are quite different from citizen science framed in
STS. Citizen science monitoring projects are led by conservation
professionals with main concerns on the consistency and reliability
of data collected by the public. Under this framework, the public is
enrolled in the existing expert-lay hierarchy of these conservation
projects, rather than being engaged in contributing their knowl-
edge and participating in decision-making processes.

Political ecology has long examined the politics of participation
in the context of natural resource management, focusing on ques-
tions such as how participation is defined, what constitutes ‘‘the
community,’’ and heterogeneity within social groups (Agrawal
and Gibson, 1999; Turner, 1999; Berkes, 2004; Ellis, 2011).
Moreover, an increasing number of political ecologists now inte-
grate STS concepts to examine the knowledge politics involved in
environmental programs (Forsyth, 2003; Goldman et al., 2011;
Fagerholm et al., 2013; Sultana, 2013; Zimmerer, 2014). Studies

4 Whereas many STS scholars have long argued that science (and scientists,
scientific knowledge, and scientific methods) is socially constructed, value-laden,
partial, and situated (Merton, 1973; Latour and Woolgar, 1986; Pickering, 1992;
Harding, 1998; Haraway, 1999; Knorr-Cetina, 1999; Law, 2004), in debates over the
relative importance of ecological/environmental science and other social/cultural/po
litical/economic considerations in ecological restoration, science is often presented as
value-free and decontextualized from the social environment. This framing not only
reinformces scientific authority but also presents the two parts as incompatible (see
Gross, 2002; Higgs, 2005).

5 Such debates over the role of science and other considerations in environmental
affairs parallel similar discussion in public policy and planning (Hajer, 1993;
Schneider and Ingram, 1993; Feldman et al., 2006; McBeth et al., 2010; Knox, 2013)
and stream rehabilitation programs (Gooch, 2004; Hillman and Brierley, 2005; Spink
et al., 2010; Kohlhagen et al., 2013).
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interrogate the role of Western science in framing environmental
problems and solutions and uncover alternative understanding of
environmental systems and management practices. This strand of
political ecology not only brings natural resource management as
a topic to the attention of citizen science, but also critically prob-
lematizes participation in environmental programs.

My study of the expert-lay dynamics in ecological restoration is
situated in the nexus between citizen science and political ecology.
By examining the role of science in mediating the dynamics
between professional practitioners and volunteers, this paper pre-
sents not only a critical response to the claim of ecological restora-
tion as a democratic practice, but also a timely addition to the
environmental volunteering literature.

4. Case study and research methods

The research was based on my intensive case study at two
university arboreta in the American Midwest from 2006 to
2008. Since my research focused on the role science plays in
expert-volunteer dynamics, university arboreta were chosen as
my cases given their dual missions for scientific advancement
and public engagement. The Midwest not only is the birthplace
of ecological restoration but also home to burgeoning interests
in public participation in restoration programs. Both of my case
study arboreta play an important role in promoting ecological
restoration through scientific research and environmental educa-
tion. Both arboreta are living laboratories for ecological research
and offer classes, lectures, and tours for the public to learn about
ecological restoration as well as volunteering opportunities for
the public to get involved.

Generally, volunteer participation is welcomed in both univer-
sity arboreta. The ‘‘workdays’’ are particularly popular among the
general public. Most workdays are on weekend mornings and are
structured as three-hour sessions. Some workdays are led by the
staff (i.e. professional practitioners) and others are led by volunteer
stewards. Volunteers are involved in a variety of activities, pre-
dominantly invasive species control (e.g. cutting shrubs and pull-
ing weeds), but also seed collecting, planting, monitoring, and
helping with prescribed burns. Through approximately 300 hours
of participant observation, I became familiar with the restoration
activities volunteers do, shared the experience volunteers gained
from the work, and observed the interactions between professional
practitioners and volunteers. While working along with volunteers,
I conversed with them about their motivations and experience
with restoration and took photographs. After each event, I kept
field notes recording my observations, personal reflections, and
topics for discussion to be included in later focus group discussions
and interviews.6

In the second phase of my research, I conducted focus group
discussions and interviews with professional practitioners (11)
and volunteers (31) associated with the university arboreta
(Table 1).7 Most of the professional practitioners at the two univer-
sity arboreta whose duties were directly related to restoration work
and/or volunteer outreach were interviewed. Volunteer participants
were recruited by distributing flyers at restoration events, e-mails,
and contacting volunteer stewards directly. Two focus groups with
volunteers (5 and 8 volunteers in each) were conducted and the

other participants were interviewed one-on-one or in a group of 2 to
3 people.8

General topics for the volunteers (in both focus group discus-
sions and interviews) included their motivations for participating
in restoration work, their ideas of nature and perceived role of
humans in restoration, how the participation experience has trans-
formed their environmental attitudes and behaviors, and their
interactions with the professional practitioners. Interview topics
for the professional practitioners included their professional back-
ground and its influence on their interpretations of restoration,
their experience working with volunteers, and their opinions on
involving the public in restoration programs.

All focus group discussions and interviews were voice recorded
and transcribed verbatim. The transcripts and field notes were
then imported into NVivo 8 (QSR International, 2008) for qualita-
tive analysis. The coding involved an iterative process of open cod-
ing, axial coding, and selective coding (after Corbin and Strauss,
2007). At first, transcripts were coded into meaning units (free
nodes) and then organized into categories in a hierarchical struc-
ture (tree nodes). By the end of open coding, I generated 230 nodes
nested in five categories: (a) background and interpretations of
ecological restoration, (b) program organization and projects, (c)
volunteer motivations and experiences, (d) interactions among
actors, and (e) cross-site comparison.

Then, axial coding was applied to examine the connections
between phenomena. Using positionality as a starting point of
analysis, I related participants’ interpretations of ecological
restoration to their background, substantiated by experiences they
had with restoration. Conflicts and tensions were revealed when
specific incidents were mentioned and through comments made
about the other group. These were then traced to the different
ideas of the role of humans and science in restoration as well as
institutional identity and program organization.

Finally, selective coding was applied to summarize the central
phenomena of the study. Through inductive abstraction, I dia-
grammed the connections between core concepts and mapped
out the main storyline guided by theories from citizen science
and political ecology. The following section presents the results
of the case study.

5. Conflicts and tensions in participatory restoration programs

5.1. The role of humans and science in ecological restoration

When asked about motivations for volunteering, many volun-
teers referred to their concerns for the environment in general,
personal desires to contribute to society, hands-on learning, and
opportunities to make friends sharing similar interest. Many of
these motivations have been summarized by other studies about

Table 1
Number of research participants in each role category by arboretum.

Category Sub-category Arboretum A Arboretum B

Professional practitioner Land management 5 3
Public outreach 2 1

Volunteer Volunteer steward 5 5
General volunteer 12 9

6 Having this experience as a volunteer myself was critical to my research. My
regular appearance at volunteer events connected me to professional practitioners
and volunteers, who were later recruited as my research participants. This experience
also allowed me to formulate interview questions that my participants could relate to.

7 Whereas both ‘‘professional practitioners’’ and ‘‘volunteers’’ are heterogeneous
categories, such grouping allowed my analysis to focus on the ‘‘role’’ people play in
restoration projects. See footnote 2 for explanation of how my research participants
were categorized into these two groups.

8 I differentiate focus group discussion and interview based on the ways I
conducted the dialogue. At focus group discussions, I posed questions for the
participants to discuss among themselves. I played the role as a moderator to elicit
feedback and encourage exchange of ideas. At semi-structured interviews, I prepared
a list of interview questions that I asked every interviewee. At the same time
interviewees were allowed to respond freely and digress. When interesting new
information came up, I followed up to elicit more responses.
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restoration (Miles et al., 2000; Ryan et al., 2001). One special char-
acteristic of volunteering for ecological restoration projects is the
direct personal involvement in helping the environment, as
Edward, a long-time volunteer, shared his motivations for
volunteering:

I always had a big issue of what I can do about the environment.
How can I make change? I can be a senator, right? Or what can I
do more immediately? Volunteering for restoration work is one
of those of things you can do immediately, in your backyard.9

Responses from other volunteers also indicated that volunteer-
ing for ecological restoration is about bringing positive changes to
the environment on a personal level. Whereas many of the envi-
ronmental crises we face today are too overwhelming, volunteer-
ing for restoration projects gives people opportunities to connect
with the environment personally.10

Such a sense of direct involvement and personal contribution
was closely related to how volunteers perceived the role of humans
in restoration. From volunteers’ perspective, humans take an active
role in the restoration processes. For them, restoration is not sim-
ply about restoring ecological entities and processes, but also
about restoring the relationships between people and nature—a
point that resonates with many scholars focusing on the social
aspects of restoration (Gobster and Hull, 2000; Higgs, 2003;
Jordan, 2003; Egan et al., 2011).

When asked about their ideas of nature and the role of humans
in nature, volunteers expressed a strong agreement on ‘‘humans
being a part of nature’’—not only are humans responsible for the
environmental problems we face today, but our daily activities
are also intimately connected to the health of the earth. Susie, a
volunteer steward, summarized the group’s consensus:

An important part is that we are not separated from the envi-
ronment. We’re part of it. We do affect how it is and it affects
us. Ecological restoration is connecting people with nature, con-
necting people with the earth.11

Given that humans are a part of nature, many volunteers feel
that it is our responsibility to take care of nature and ecological
restoration is a great way to make this connection. Such emphases
on human’s participatory experience in ecological restoration pre-
sented a stark contrast to professional practitioners’ perspectives,
which focused on the role of science.

Professional practitioners at the two university arboreta all had
formal education in ecology or environmental sciences. This back-
ground influenced their framing of ecological restoration as scien-
tific exploration, rather than as human’s connection with nature as
envisioned by the volunteers. Matthew, a land manager, reflected
on the importance of bridging the gap between science and prac-
tice in restoration:

We probably talk a lot about the importance of bridging the gap
between restoration on the ground and restoration as science. I
think for restoration to go forward as a science [. . .] that gap has
to be bridged. Science has to be a big part of that process.12

This emphasis on the role of science in restoration was repeat-
edly mentioned by other professional practitioners in my inter-
views, but was seldom mentioned by the volunteers. Professional
practitioners’ conceptualization of ecological restoration as a syn-
ergy between science and practice resonated with comments made
in the broader field of restoration (Jordan et al., 1987; Pickett and
Parker, 1994; Falk et al., 2006).

Professional practitioners’ interpretations of ecological restora-
tion and the role of humans in the process were highlighted in the
interview with Scott, a land manager. Scott commented that he
viewed the arboretum as an intellectual enterprise for scientific
experimentation and regretted that the public only looked at it
as a park for recreation:

I think there’re two ways of looking at the arboretum. One is a
physical place and the other one is as an idea. We do research
and try to learn how to restore ecosystem. We see the arbore-
tum as an intellectual enterprise, as an idea. I think a lot of peo-
ple just view the arboretum as a place, a nice place to come and
take a walk. People constantly refer to it as the ‘‘arboretum’’
rather than as an experiment. I don’t see the arboretum is val-
ued by the majority of the people as I value it.13

Scott stressed the critical role of the arboretum as a research
institution. This notion of restoration as a scientific endeavor was
further underscored by Scott’s response to the question of the role
of humans in restoration:

I see myself as a problem solver. Well, I mean, restoration is a
real physical and intellectual challenge. I think my main goal
in restoration is to try to [. . .] help the ecosystems to heal them-
selves and try to restore ecosystem functions, structures, and
processes that they can use to help them survive into the
future.14

Scott’s responses were revealing in that he regarded ecological
restoration as scientific exploration and himself as a problem sol-
ver aiming to figure out how ecosystems work. Although humans
still play a role in assisting ecosystem recovery, the focus was on
scientific exploration rather than on establishing reciprocal rela-
tionship between humans and nature as volunteers envisioned
their roles in restoration.

Overall, there were fundamental differences in how volunteers
and professional practitioners interpreted the role of humans and
science in ecological restoration. Volunteers interpreted restora-
tion as connecting humans and nature and as personal contribu-
tion to helping the environment. By contrast, professional
practitioners defined ecological restoration as scientific endeavors
and viewed humans as observers and experimenters of ecosys-
tems. As studies of political ecology have suggested, conflicts and
tensions usually occur when social groups have different interpre-
tations of nature-human relationships.

5.2. Tangible results versus invisible ecological processes

One of the main tensions between the two groups is the issue of
tangible results versus invisible ecological processes. Volunteers
enjoyed the opportunity to get directly involved in restoration
work, which not only provided a great sense of accomplishment,
but also made them feel that they were making real immediate
impacts. By contrast, professional practitioners often looked
beyond immediate actions and planned for long-term manage-
ment of the site.

Much of the restoration work that involved volunteers, for
example, pulling weeds and cutting invasive shrubs, provided stark
visual before-and-after contrasts. Seeing these tangible differences
contributed to a strong sense of accomplishment and motivated

9 All names used in the paper are pseudonyms. Focus group discussion, 12.17.2006.
10 Focus group discussion, 12.17.2006.
11 Focus group discussion, 12.17.2006.
12 Interview, 7.16.2008.

13 Interview, 12.18.2007. Interestingly, when sharing his view of the role of the
university arboretum in advancing scientific understanding of restoration, Scott
contrasted his viewpoint to that of the general public. Throughout my research, it was
not uncommon to find different social groups referring to ‘‘the other’’ group when
commenting on their own positions. This issue of trust and imaging the other will be
discussed in Section 5.4.

14 Interview, 12.18.2007.
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continuing volunteering, as volunteer Burt shared his exhilaration
after clearing out invasive shrubs at a workday:

I guess ecological restoration is an act of being unselfish. I like
giving, being able to give in a tangible way. Be able to see the
effects of what I did in a positive way. Like yesterday, we
cleared out this whole corner of honeysuckles and buckthorns
and we finally saw what it should be. Wow! We did a lot! I
enjoyed that for the rest of the day.15

Similarly, volunteer Edward likened restoration work to per-
sonal investment: ‘‘When you work directly in something, you
actually invest your own sweat and effort into it.’’16 This physical
connection to the work and the resulting visual differences were
often mentioned by volunteers as a major factor driving continuing
participation.

Invasive species control is the main activity involving volun-
teers in restoration, not only because it is labor intensive, but also
because it requires little training. More importantly, it provides the
aforementioned tangible results that contribute to volunteers’
sense of accomplishment. However, many professional practition-
ers expressed concerns for volunteers’ enthusiasm for ‘‘killing the
bad plants,’’ as Christine commented on an elderly lady who liked
to uproot a whole invasive shrub:

This is how she does honeysuckle. She just yanks them down
because they’re kind of short rooted. She’ll rock on that thing.
And it’s hard to get her not to do that. I don’t like doing that
because it does soil disturbance. It’s bare and weeds get in
and you’re just promoting another problem. So I much rather
cut and herbicide. And we do herbicide very judicially and we
do it ecologically.17

Whereas uprooting a whole plant created immediate tangible
results, its side effect on soil disturbance was often invisible to vol-
unteers. Moreover, it usually took another year to see the sprouting
of new invasive plants as a result of soil disturbance. Nevertheless,
the transient nature of volunteer participation gave volunteers lit-
tle opportunity to appreciate the fact that restoration work takes a
long time to progress.

By contrast, professional practitioners were aware of the limita-
tion of cutting and uprooting alone on controlling invasive plants.
The cut stumps need herbicide treatment, followed up with pre-
scribed burns, multiple years’ shrub control, and revegetation.
These are the longer-term, invisible processes that are critical to
the success of restoration projects, but are less often communi-
cated to and experienced by volunteers.

Volunteers, nevertheless, were not to be blamed for being
short-sighted either given that most of the volunteer work only
involved invasive species control. Volunteers seldom had the
chance to participate in the follow-up procedures, such as planting
and monitoring. Consequently, novice volunteers could easily get
the impression that restoration is only about ‘‘removing plants that
do not belong.’’18 Whereas professional practitioners were aware of
the ecological complexity involved in different stages of restoration,
volunteers’ limited experience often narrowed their understanding
of restoration to removing invasive species.

Overall, driven by the desire to contribute personally to the
environment, volunteers enjoyed the direct physical involvement

in restoration work and they favored work that led to immediate
tangible differences. By contrast, professional practitioners had a
broader view and looked beyond the immediate and planned for
longer-term processes. Moreover, professional practitioners took
a more distant position by taking the role of an observer in explor-
ing factors that influence restoration outcomes.19 Such differences
also led to different interpretations of ecological restoration as prac-
tical science.

5.3. Practical science: diverging interpretations

Both professional practitioners and volunteers cared about the
practical aspect of restoration work. However, they differed in
how they reacted to a new problem observed on the ground.
Whereas professional practitioners would take this as an opportu-
nity to explore the ecological processes leading to the problem and
to scientifically test different restoration techniques, volunteers
would like to tackle the problem immediately. For example, during
my research, an invasive weed was spreading into the restored
prairies at one of the arboreta, creating imminent threats.
Volunteers were eager to begin manually pulling the weeds, but
were prohibited by the professional practitioners because they
wanted to use this as a learning opportunity to experiment with
different treatment methods.20 This became a contentious issue
and underscored the power hierarchy between professional practi-
tioners and volunteers

Whereas both groups referred to restoration as ‘‘practical
science,’’ they had different interpretations. For professional prac-
titioners, ecological sciences and theories provide the guiding prin-
ciples for restoration work. In practice, practitioners apply
scientific methods to test ecological theories with multiple repli-
cated plots. The idea behind this ‘‘adaptive restoration’’ framework
is to design restoration projects as experiments and use alternative
treatments to test ecological theories. The advantage of this model
is that projects can achieve management goals and gain ecological
knowledge at the same time (Zedler and Callaway, 2003).

From practitioners’ perspective, adaptive restoration was a per-
fect example of practical science. For volunteer, nevertheless, they
interpreted ‘‘adaptive’’ as a lack of consistency, as Annie com-
mented on her frustration on receiving different management
guidelines for dealing with the same issue on the ground:

Because it’s adaptive restoration, management guidelines are
constantly changing. You know, one wanted to do one way,
and the next season it will be a different way handling the same
issue.21

Whereas professional practitioners would argue that there are a
lot of unknowns in restoration and that adaptive strategies present
opportunities for scientific discovery, volunteers viewed this lack
of consistency as a sign of management failure.

The academic identity of the university arboreta and the prior-
itization of scientific research over practical work further con-
tributed to volunteers’ antipathy toward ‘‘science.’’ Even though
volunteers expressed interest in learning about ecology and the
science behind restoration, they often reacted negatively when
asked about scientific research at the arboreta.

Timothy, a volunteer steward, shared his frustration on having
to help with research projects rather than doing ‘‘real’’ restoration
work at volunteer workdays:

15 Focus group discussion, 12.17.2006. Honeysuckles and buckthorns are common
invasive species in my study areas.

16 Focus group discussion, 12.17.2006.
17 Interview, 1.15.2008.
18 Gobster (2005) and Larson (2005) have addressed the counterproductive effects

of the war metaphors of invasive species in ecological restoration. Nevertheless I
found this phenomenon rather common in my study, especially for the general
volunteers who lacked basic understanding of ecological restoration.

19 Similar contrasts on the tangibility of science have been discussed in the STS
literature regarding reproductive medicine (Price, 1996), air quality monitoring
(Ottinger, 2010), and biodiversity conservation (Harrison et al., 1998).

20 Interviews, 6.27.2008, 10.29.2008; field notes, 5.3.2008, 6.7.2008.
21 Interview, 10.29.2008.
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We had a few workdays where people helped clean up research
plots. It’s really somebody’s research and I think the volunteers
are frustrated with that sort of thing. And the stewards can be
frustrated to see that it’s more academic research rather than
practical application.22

Annie, another volunteer steward at the same interview, also
agreed that most people volunteer because they want to see their
work as contributing to the greater good of society, rather than just
for research projects.23

Whereas many volunteers are interested in the scientific aspect
of restoration, their conceptualization of science is broadly defined
as ecological knowledge, curiosity-driven inquiries, and based on
field observation. For volunteers, ecological restoration is practical
science because it operates in real-world contexts. By contrast,
professional practitioners also regarded ecological restoration as
practical science, but emphasized the use of scientific methods to
test restoration techniques. Moreover, the slow pace of scientific
research and the prioritization of experimentation over manage-
ment actions often frustrated volunteers, who thus regarded scien-
tific research as ‘‘unpractical.’’

Even staff working in the outreach sector of the university
arboreta shared similar concerns for research. They felt that
research priorities often paralyzed the real work that needed to
be done and joked that what the research did find were facts
already well known.24 Once again, this anecdote demonstrated that
when different people used the same term, in this case, ‘‘practical
science’’ and ‘‘research,’’ they had different ideas about what these
meant. Oftentimes, for volunteers, science and research were
indicative of academic authority, abstract, theoretical, and unpracti-
cal. The role of science as a claim to authority and the
boundary-making and stereotyping of ‘‘the other’’ group further
complicated the relationships between volunteers and professional
practitioners.

5.4. Trust: imagining the other

Whereas some volunteers were unsatisfied with the prioritiza-
tion of research over ground work and thought of professional
practitioners as too scientifically minded and unpractical, profes-
sional practitioners also expressed reservation on volunteer work.
Professional practitioners generally expressed stereotypical images
of volunteers as myopic and acting too impetuously in the field
with little care for long-term ecological consequences. Due to the
logistical challenges in managing volunteers,25 many professional
practitioners candidly commented that they had to treat volunteers
as laborers and let them focus on low-skill, labor-intensive types of
work.26 As professional practitioners were expressing concerns for
volunteer work, they overlooked a small number of experienced vol-
unteers who had strong interest in restoration and whose involve-
ment could benefit restoration projects at the arboreta. However,
the hierarchical structure under which the two groups interacted
hindered such involvement.

Such unequal power relationship not only led to professional
practitioners’ distrust of volunteer work, but also volunteers’ dis-
content with the ‘‘authority.’’ Below is a conversation between
two experienced volunteers at a focus group discussion. Edward
shared his urge to tackle problems on the ground immediately
and his discontent with restrictions set by the professional
practitioners:

Edward: I don’t want to be a steward because I want to be a lit-
tle bit naughty. Like when we cleared that fire lane there. I went
deeper because there are some bur oaks that needed to be
de-shaded and I overstepped the guideline and I went deeper.
Mary: The staff is very angry.
Edward: I think the issue was that the staff has to come back
down to earth. They need to come and visit volunteers at work-
days and say, ‘‘hey this is what we were doing.’’ Or at least tell
me what your restrictions are, and why you are mad because of
me doing this. At the very least, I would have a better under-
standing of your reasons for not allowing me to go deeper to
clear around the oak. Because to me, when I see a problem, I just
want to address them immediately.27

In this conversation, Edward expressed a desire to discuss with
the professional practitioners directly to understand their reasons
for specific work guidelines. However, the lack of communication
and the power hierarchy between professional practitioners and
volunteers reinforced the image of the professional practitioners
as the hard-to-reach authority.

The concept ‘‘boundary-work’’ by STS scholar Thomas Gieryn
(1983, 1999) is helpful in parsing out this tension of ‘‘othering.’’
Gieryn argues that the boundary of science is being guarded by sci-
entists (whose credentials are socially constructed) who constantly
(re)define what is within the realm of science against what is left
out. Boundary-work not only creates dualistic division of science
versus non-science, but also demarcates authority. The exercise
of boundary-work is especially intense in ecological sciences given
the gray area between theoretical ecology and practical ecology. As
the result, many studies found that ecologists are particularly wary
of defining their boundary against advocacy groups and reinforcing
their authority (Kinchy and Kleinman, 2003; Bocking, 2006; Eden
et al., 2006).

Similar boundary-work was at play between volunteers and
professional practitioners in my study. On the one hand, profes-
sional practitioners demarcated their boundary against the public
based on their authority and expertise. On the other hand, experi-
enced volunteers also labeled their work as ‘‘practical application,’’
as opposed to ‘‘unpractical’’ scientific research. Whereas profes-
sional practitioners often expressed concerns about the quality of
volunteer work, experienced volunteers regarded practitioners’
insistence on scientific guidelines as unpractical. As a result, there
were serious trust issues between the two groups in these seem-
ingly participatory programs.

5.5. Questions of authority and volunteer autonomy

The identity of the university arboreta as academic research
institutions strongly influenced not only how restoration work
was conducted, but also how the public was involved in the pro-
grams. Questions of authority and autonomy further compli-
cated the dynamics between professional practitioners and
volunteers.

At the university arboreta, communication was mostly unidirec
tional—volunteer stewards received guidelines from professional
practitioners and then they instructed general volunteers on what
to do at public workdays. Sometimes stewards were in an awk-
ward position because they might not agree with what they were
told to do, but still had to follow work instructions. In one instance,
a steward was expecting to work on pulling garlic mustards
because it was their fruiting season (if the chance to pull was
missed, the plants would shed thousands of seeds into the soil),22 Interview, 10.29.2008.

23 Interview, 10.29.2008.
24 Interview, 6.27.2008.
25 For example, unpredictability of volunteer attendance and skill levels and high

turnover rates.
26 Interviews, 12.18.2007, 1.15.2008, 9.18.2008.

27 Focus group discussion, 12.17.2006.
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but was instructed to work on other tasks that were not that sen-
sitive to timing.28 Such frustration of not having more authority in
making decisions sometimes discouraged stewards from getting
more involved.

In addition to the lack of communication, there were also ten-
sions over the how much responsibilities volunteers could have.
At one of the arboreta, there was reservation on delegating more
autonomy to volunteers. This arboretum rejected the
adopt-a-plot program and wanted volunteers to identify with the
arboretum as a whole, rather than developing special interest in
the adopted areas. They worried that with the adopt-a-plot pro-
gram, certain groups might develop a strong sense of ownership
and demand more influence on management as Samantha, a land
manager, commented:

There were some discussions about doing adopt-a-plot with the
garden. And I have really come to completely not do that
because in that situation we tend to get a group wanting more,
to dictate. I mean, it’s almost too much a sense of what an area
needs to be.29

Whereas the staff had concerns for delegating certain groups
too much responsibility on specific areas, volunteer stewards often
felt disempowered when they were restricted from doing what
they thought was important, as Timothy, a volunteer steward,
shared a story of how one steward quit because the arboretum
no longer allowed volunteers do independent work:

Several years ago if you wanted to come in and work by yourself
as a steward and just have sort of an area, you can do that. And
the arboretum changed that. They don’t want you to work up
there unless you’re leading a volunteer group. There was one
other steward who was doing a lot of work by himself. I think
one of the reasons he stopped working there was because they
wouldn’t let him work by himself anymore.30

In situations like this, if there were opportunities for the stew-
ard and the professional practitioners to communicate directly on
their ideas, tensions could be minimized. Moreover, new ideas
about management strategies could also be raised when the two
groups share their experiences and thoughts. However, the hierar-
chical structure of the arboreta and the distrust of each other pre-
vented genuine communication from happening.

The above discussion highlighted a dilemma between the addi-
tional care provided by volunteer stewards and professional prac-
titioners concerns about volunteers having too much autonomy,
which might potentially endanger institutional identity.
Questions of authority and autonomy created an uneasy relation-
ship between volunteers and professional practitioners at the
arboreta.

6. Refocusing on the politics of participation and the role of
science in studies of environmental volunteering

Overall, the arboreta’s identity as academic research institu-
tions framed professional practitioners’ interpretations of ecologi-
cal restoration as scientific endeavors, in which the focus was on
restoring ecological elements and processes guided by scientific
principles. This focus on the ‘‘work’’ and professional practitioners’
authoritative status delineated their boundaries against volun-
teers, who regarded restoration as personal contribution to the
environment. Experienced volunteers not only cared more about
the practical aspect of restoration, but also had strong desires for

getting involved personally. However, the hierarchical structure
under which the two groups interacted presented challenges for
mutual engagement. Fig. 1 summarizes main conflicts between
the two groups and sources of tensions.

Volunteers viewed ecological restoration as connecting people
and nature whereas professional practitioners regarded ecological
restoration as scientific endeavors. Such fundamentally different
focuses contributed to their different interpretations of restoration.
On the one hand, volunteers emphasized direct involvement, sense
of urgency, practical work, and stewardship. On the other hand,
professional practitioners emphasized arboreta’s identity as
research institutions and scientific research, which led to issues of
authority and trust with volunteers. As the two groups interacted
through restoration programs, conflicts emerged. Specifically, there
were conflicts between short-term immediate actions versus
long-term ecological processes, prioritization of research versus
restrictions on what volunteers can do, power hierarchy between
the two groups, and concerns about volunteer work.

My case demonstrated that there were internal politics
between professional practitioners and volunteers in restoration
programs. Particularly, different interpretations of science in
restoration and the power hierarchy between groups led to ten-
sions and conflicts. To critically address these issues, I argue that
we need to refocus on the politics of participation and the role of
science in studies of environmental volunteering. Nevertheless,
only a few studies have interrogated this topic.

For example, Ellis and Waterton’s (2005) study of volunteers in
the English Nature biodiversity inventory program analyzed the
network of alignment between nature, amateur naturalists, profes-
sional biologists, and conservationists in the construction of exper-
tise and exchange of knowledges. The different imaginaries of
participation, identity politics, and issues of inclusion and exclu-
sion all led to amateur naturalists’ ambivalence about the extent
to which they felt comfortable contributing their expertise to the
program.

Similarly, in Cornwell and Campbell’s (2012) study of a sea tur-
tle conservation project in North Carolina, they traced how volun-
teers navigated their positions between the public sphere,
scientific domain, and state conservation regime. Whereas volun-
teers concurred with the general scientific literature, their knowl-
edge of specific issues was informed by their locally situated
observation and the pursuit of active intervention in sea turtle
rehabilitation. The state’s need of volunteer labor resulted in the
co-production of conservation practice, but not so much the
co-production of knowledge.

As these studies and mine suggested, the involvement of volun-
teers in conservation programs does not necessarily ensure demo-
cratic knowledge exchange and production. Conservation science,
despite its applied focus, is still largely informed by scientific the-
ories that emphasize generalization, exploration, and experimenta-
tion. By contrast, volunteers in conservation programs are driven
by strong personal interest in the particular topic (e.g. biodiversity
inventory, sea turtle rehabilitation, and ecological restoration) and
the desire for taking actions. The fundamentally different attitudes
toward conservation along with identity politics and power
dynamics present challenges for democratic knowledge exchange
and production.

In studies of environmental volunteering, public participation is
often portrayed as a win–win strategy for both environmental
organizations and the public. Ecological restoration, especially,
has been celebrated as a democratic practice. Whereas I agree that
participatory restoration programs provide great opportunities for
community people to come together and care for the environment,
I express reservation on equating public participation with demo-
cratic practice. Many public policy scholars have argued that public
participation encompasses a wide range of engagement, from

28 Interview, 5.29.2008. Garlic mustard is a common invasive weed in my study
area.

29 Interview, 6.27.2008.
30 Interview, 5.29.2008.
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low-power types of token participation to high-power types of
involvement in decision-making (Arnstein, 1969; Propst et al.,
2003; Stringer et al., 2006; Head, 2007). My study builds on this
critical evaluation of public participation and focuses on the role
of science as expression of authority, which hinders mutual
engagement between volunteers and professional practitioners.

The fact that environmental issues often involve a variety of
stakeholders with diverse interest and interpretations of
human-nature relationships has long been addressed in the public
policy, cultural geography, and political ecology literatures. Most of
these studies are based on social constructivist theory (Schneider
and Ingram, 1993; Castree and Braun, 2001; Feldman et al.,
2006), critical theory (Hajer, 1993; McBeth et al., 2010; Knox,
2013), and discourse analysis (Killingsworth and Palmer, 1992;
Nesbitt and Weiner, 2001; Bassett and Zueli, 2003; Rikoon,
2006). Whereas my study is founded on these theories, I specifi-
cally highlight the role of science (and its interpretations) as the
sticking point of tension between professional practitioners and
volunteers. Such focus addresses gaps in the existing literature in
three important ways.

First, although the role of science in mediating expert-lay
dynamics has been addressed by citizen science studies, existing
cases focus mostly on medical disputes and environmental haz-
ards, where the power hierarchy is steep. My study demonstrated
that even in participatory restoration programs, where the public
voluntarily collaborate with professional practitioners on a more
equal footing, such power dynamics still exist. Second, although
political ecologists have interrogated knowledge politics involved
in environmental issues, their analyses focused on starkly different
knowledge systems, for example, Western science versus resource
users in developing countries (Forsyth, 2003; Robbins, 2003;
Goodman, 2011) and traditional ecological knowledge (Nadasdy,
1999; Fernandez-Gimenez et al., 2006; von Glasenapp and
Thornton, 2011). My study demonstrated that even in the
first-world, urban context, among groups supportive of restoration,
knowledge politics still lead to tensions. Third, studies of environ-
mental volunteering have mostly focused on the positive aspects
with less attention to the politics of participation. At the same
time, scholars of both citizen science and political ecology have
yet to take environmental volunteering as a topic for critical anal-
ysis. My study is situated at the nexus among these sets of litera-
tures and provides a timely examination of participatory
restoration programs as a democratic practice.

7. Conclusions and practical applications

The ideal of ecological restoration as a democratic practice
bringing together diverse groups of people working for the envi-
ronment, as claimed by many (e.g. Light and Higgs, 1996; Light,
2000), is actually difficult to realize in practice given the diversity
of people involved. My study demonstrated that even within
groups supportive of restoration, power dynamics and knowledge
politics still led to tensions and contradictions.

Driven by an altruistic desire to contribute to the environment,
volunteers had a strong sense of urgency, sought actions that led to
tangible results, and preferred to get involved personally. By con-
trast, professional practitioners’ background in ecology and envi-
ronmental sciences framed their interpretation of restoration as
scientific endeavors and they favored the role of an observer in
using scientific methods to guide restoration processes.
Consequently, despite both groups’ emphases on the practical
aspect of restoration, they differed in how they conceptualized
the role of humans in restoration, work priorities, and how to apply
scientific theories and methods in restoration.

As discontent and distrust between professional practitioners
and volunteers intensified through time, boundary-making and
stereotyping of ‘‘the other’’ group were also exercised. On the
one hand, professional practitioners’ emphases on the scientific
foundation of their work not only demarcated their boundary
against the public, but also led to their reluctance to engage the
public in contributing local knowledge and framing management
priorities. Long-term volunteers, on the other hand, also claimed
the social relevance of their work by labeling it as ‘‘practical appli-
cation,’’ as opposed to ‘‘unpractical’’ scientific research. As a result,
tensions and contradictions emerged on issues of authority and
autonomy in these seemingly participatory programs.

Theoretically, this research contributes to studies of environ-
mental volunteering by highlighting issues of institutional identity,
power hierarchy, and social heterogeneity in complicating the
expert-lay dynamics in participatory environmental projects.
Whereas studies of citizen science and political ecology have long
addressed these issues in other contexts, I argue that environmen-
tal volunteering as a field also warrants this critical attention.
Especially as ‘‘citizen science’’ as a model of participatory environ-
mental monitoring has been gaining momentum, we need to refo-
cus on the politics of participation and the role of science to better
theorize participation in this context.

Fig. 1. Conflicts between volunteers and professional practitioners and main sources of tension (V: Volunteers; PP: Professional Practitioners).
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Whereas my study focused on the university arboreta, with a
strong emphasis on academic research, similar concerns also apply
to other types of organizations. For example, forest services,
municipal parks, non-profit environmental organizations, and
neighborhood friends groups. Who is the expert and who is the
public? What kinds of power hierarchy exist? What is the role of
scientific research and public participation in restoration projects?
Critically examining these questions can not only inform managers
of the public’s attitudes toward restoration projects, but also open
up opportunities for mutual engagement.

Practically, my study suggests the following management con-
siderations for participatory restoration programs. First, provide a
variety of activities for volunteers with different interest.
Whereas most restoration programs focus on the control of inva-
sives, providing opportunities for other types of restoration work
(e.g. seed collecting, planting, and monitoring) can not only make
volunteers aware of the long-term processes involved, but also
expand the framing of restoration beyond ‘‘killing the bad plants.’’
Second, integrate environmental education with volunteer work-
day programs. Currently most workday programs focus solely on
‘‘tasks.’’ Integrating elements of environmental education (e.g. nat-
ure walk and observation) can provide the broader context for
restoration and raise greater environmental awareness. Third,
enhance direct communication between professional practitioners
and volunteers and offer opportunities for interested volunteers to
have more responsibility. Promoting direct communication can not
only lessen the distrust issue, but also foster better collaboration.
Moreover, for interested volunteers, organizations can offer oppor-
tunities for more involvement (e.g. site stewards, team leaders, or
naturalists), so that certain volunteers can contribute their knowl-
edge and expertise to restoration projects.

This list of recommendation points to the first step in decon-
structing the expert-lay hierarchy in volunteer programs. Only by
critically examining how different knowledges, values, and prac-
tices are shared and exchanged can we begin to theorize ecological
restoration as a democratic practice, in which all stakeholders are
engaged equally and throughout the restoration processes.
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