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Abstract

Marine litter, the majority of which is plastic, is one of the most pressing global environmental challenges impacting the
planet. One way coastal communities respond to this challenge is through the environmental stewardship practice of vol-
unteer beach cleanups. Beyond providing temporarily cleaner local beaches, how might these beach cleanups have broader
impacts in the global struggle against plastic pollution? Using the lenses of environmental stewardship and civic ecology,
we conducted a content analysis of primary source materials created by 50 groups involved in volunteer beach cleanups.
We collected data on the scale at which groups coordinate volunteer beach cleanups, the roles they play in conducting these
cleanups, how they interact with other volunteer beach cleanup groups, and the other forms of stewardship they conduct,
if any. Within our sample, we identified groups coordinating volunteer beach cleanups at five geographic scales: local,
sub-national, national, multi-national, and global. Within the groups operating at each scale, we found groups conducting
environmental stewardship in the forms of education, advocacy, research, and monitoring in addition to their conservation
work through beach cleanups. Our findings demonstrate that groups branch out their impacts by combining different forms
of environmental stewardship targeting plastic pollution, and they collaborate to scale up their actions in ways that contrib-
ute to plastic pollution governance. Connecting these findings with the literature on the broader impacts of civic ecology
practices allows us to theorize how volunteer beach cleanup groups branch out and scale up their efforts to weave a global
net of ocean stewardship.
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policies (Xanthos and Walker 2017), and private sector
actions (Stafford and Jones 2019). Further, members of
civil society are taking actions ranging from local volunteer
beach cleanups to large-scale global cleanup campaigns. For
example, over 1 million volunteers from 122 countries par-
ticipated in the 2018 International Coastal Cleanup (Ocean
Conservancy 2019), and according to the Let’s Do It! Foun-
dation (2018), their 2018 “World Cleanup Day” engaged
13 million participants in 144 countries. Smaller-scale vol-
unteer beach cleanup efforts regularly take place in coastal
communities around the world; however, their impacts
remain understudied.

Given the enormity of global plastic pollution, how might
small-scale volunteer beach cleanups, even when coordi-
nated globally, be meaningful? Our study addresses this
question using the lens of civic ecology, which focuses on
small-scale, grassroots environmental stewardship practices
that can branch out and scale up to have broader impacts
(Krasny and Tidball 2015; Krasny 2018). We use primary
source materials produced by volunteer beach cleanup
groups in this initial exploration of the scope, approaches,
and collaborations entailed in volunteer beach cleanups that
may indicate scaling up impacts beyond local beaches. We
also identify additional forms of environmental steward-
ship conducted by these groups to theorize how branching
out through other stewardship practices may broaden the
impact of beach cleanup groups’ efforts to eliminate plastic
pollution.

Our findings contribute to the literature on civic ecology
and environmental stewardship by revealing a global net of
volunteer beach cleanup efforts conducted in tandem with
other stewardship endeavors. We conclude by placing these
findings in the context of their implications for understand-
ing the theoretical pathways through which civic ecology
practices have impacts beyond their local communities.

Environmental stewardship and civic ecology

Volunteer beach cleanups remove marine litter after it has
entered the environment rather than preempting plastic pol-
lution by targeting the source and reducing plastic produc-
tion. Because of this, they have been accused of being pal-
liative actions, ineffective at addressing plastic pollution (De
Wolff 2017; Nelms et al. 2016; Williams et al. 2016; Rees
and Pond 1995). However, the literature on environmental
stewardship and civic ecology suggests volunteer activities
such as beach cleanups entail complex processes for rein-
forcing beneficial civic structures and ecological systems,
which can lead to adaptive environmental governance (Gun-
derson et al. 2018; Krasny and Tidball 2015). Such processes
include enhancing participants’ agency (Haywood et al.
2016), collaborative knowledge making (Silva and Ramirez
2018; Silva 2017; Silva and Krasny 2016), transformative
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learning (Chaves and Wals 2018), social-ecological learn-
ing and community resilience (Smith et al. 2016; Chan et al.
2015), culture building (Krasny 2018; Andrews and Edwards
2005), sense of place (Enqvist et al. 2019; Haywood et al.
2016), network building for environmental governance
(Murphy et al. 2019; Romolini et al. 2016; Svendsen and
Campbell 2008; Andrews and Edwards 2005), and social
movement building (Abhyankar and Krasny 2018; Andrews
and Edwards 2005). Our study is one step in understand-
ing possible connections between volunteer beach cleanups
and these potential spillover effects (Nilsson et al. 2017,
Thggersen and Crompton 2009).

In the face of global environmental challenges such as
plastic pollution, environmental stewardship actions and
initiatives enable citizens to act on environmental concerns
locally using their own knowledge and expertise (Ben-
nett et al. 2018). Environmental stewardship occurs when
individuals working independently, in local groups, or in
regional networks, leverage their capacity and motivation
to use various “approaches, activities, behaviors, and tech-
nologies” (Bennett et al. 2018, p. 606) to conserve, restore,
manage, monitor, advocate for, and/or educate about the
environment (Fisher et al. 2012; Bennett et al. 2018). Such
stewardship can vary from a single action to long-term
initiatives and encompass improving or protecting water,
land, and air quality (Svendsen et al. 2016). Through their
efforts, stewardship groups endeavor to construct the social
infrastructure required for sustaining environmental prac-
tices, such as city- or watershed-wide governance networks
(Connolly et al. 2014; Romolini et al. 2016). Wolf et al.
(2013) found that participants in environmental stewardship
are motivated to participate for the social benefits derived
through these practices such as community building, citi-
zen engagement, and concern for community, which are
as important as the perceived ecological benefits. Because
environmental stewardship links local quality-of-life and
environmental concerns, it has the potential to benefit par-
ticipants, their communities, and the environment.

Environmental stewardship efforts tend to be opportun-
istic and focused on specific projects or sites. This poses
a challenge for comprehensively assessing their cumula-
tive effects; long-term monitoring is rare and stewardship
impacts are poorly understood (Wolf et al. 2013). To address
this gap, Krasny (2018) edited a collection of case stud-
ies focusing on broader impacts of civic ecology practices,
defined as volunteer, hands-on, self-organized environmental
stewardship (Krasny and Tidball 2012). Drawing from the
12 case study chapters, Krasny (2018) theorizes three path-
ways through which the impacts of civic ecology practices
extend beyond their local scale of implementation: knowl-
edge building, culture building, and movement building.

According to Krasny (2018), knowledge building in civic
ecology practices occurs when groups engage in research
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and monitoring as part of their stewardship practice (e.g.,
through citizen science). Practitioners also learn with each
other through the process of engaging in a civic ecology
practice (Smith et al. 2016). For example, tree stewards not
only learn how to plant trees, but also how to maintain and
monitor tree health and in so doing engage in tacit knowl-
edge making (Silva 2017). Through monitoring, other data
collection, and investigating research questions, environ-
mental stewards extend the impact of their civic ecology
practices by being better able to assess, advocate for, and
communicate about their stewardship to other community
members, researchers, and policy makers (Krasny 2018;
Silva and Krasny 2016).

Culture building takes place as a civic ecology practice
becomes a regular, visible occurrence in a community, tap-
ping into existing social norms, attitudes, and values (Krasny
2018). For example, members of the Iranian litter cleanup
group Nature Cleaners describe their work as farhang-sazi,
a model of culture building that shifts behavior through
appeals to deep cultural values. Nature Cleaners emphasizes
the cultural and religious value of cleanliness (Kassam et al.
2018) as part of their call to keep the environment free of lit-
ter. While initially the scale of “community” for a civic ecol-
ogy practice may be contained within the local environment,
some civic ecology practitioners find ways to extend their
reach through linking with others, such as using social media
or participating in Massive Open Online Courses (MOOCs)
(Krasny, unpublished observations), to form communities of
practice whose members share common interests and deepen
their understanding and expertise through their interactions
over time (Wenger et al. 2002).

Movement building (Krasny 2018) occurs when civic
ecology practices contribute to governance networks
(Romolini et al. 2016; Svendsen et al. 2016; Connolly et al.
2014), and to social movements such as urban agriculture,
civic environmentalism, and environmental justice. A civic
ecology group in India called The Ugly Indian catalyzes
movement building by connecting people in multiple places
via social media, and conducting strategically targeted lit-
ter cleanups or “spot-fixes” (Abhyankar and Krasny 2018).
Their tag-line, “We are all Ugly Indians,” implicates every-
one as responsible for keeping public areas clean and reflects
the collective action framing (Benford and Snow 2000) they
use to mobilize volunteers. They encourage similar spot-fix
groups to form in cities across India while protecting their
own organizational identity by not allowing new groups to
use “The Ugly Indian” in their name (Abhyankar and Krasny
2018).

Krasny’s (2018) three pathways align with theory from
the literature on scaling up collective action. For exam-
ple, Jagers et al. (2019) suggest that addressing complex,
larger-scale collective action problems, where actors cannot
directly monitor each other’s actions or anticipate other’s

decisions, requires “cognitive, coordinative, normative,
and informational guidance” (p. 3). While they recommend
this come from third-party organizations, we see parallels
between the need for “cognitive” and “informational” guid-
ance and the pathway of knowledge building; while “nor-
mative” guidance suggests a parallel to culture building.
These marshaled together, according to Jagers et al. (2019),
contribute to larger-scale collective action, or what Krasny
(2018) refers to as the movement-building pathway.

Similarly, from the social movement literature, Oliver
and Myers (2003) describe social movements as consisting
of “smaller campaigns in particular localities or involving
particular issues. These smaller campaigns usually arise
either from a burst of repeated actions by one group or in
one locality, or the diffusion of a particular movement issue,
frame or tactic between groups or localities” (p. 175-176).
They outline three models for distinct processes within
social movements that support Krasny’s (2018) three path-
ways for scaling up civic ecology practices. The first is the
flow of information, which aligns with knowledge building;
the second is the flow of influence, as a parallel to culture
building; the third is the construction of joint action, which
resonates with movement building.

Environmental stewardship across scales

Environmental stewardship scholars have studied the organi-
zational structures and characteristics of urban environ-
mental stewardship groups (Svendsen and Campbell 2008;
Fisher et al. 2012) and the ways in which stewardship groups
are networked across scales ranging from the local level of a
neighborhood to regional watershed (Connolly et al. 2014;
Romolini et al. 2016, 2013). They have developed tools like
the US. Forest Service’s Stewardship Mapping and Assess-
ment Project database (Svendsen et al. 2016). For example,
Connolly et al. (2014) found stewardship groups in New
York City serves as bridges to other civic and government
groups and work alongside local planners and decision-
makers to form hybrid environmental governance systems,
whose activities extend from civic participation in neighbor-
hoods to city-wide decision-making.

While acknowledging stewardship can range across spa-
tial scales, the trend in environmental stewardship scholar-
ship is to apply city-, regional- or resource-based scales,
such as a watershed, as the largest scope for analyzing stew-
ardship practices, groups and networks (Bennett et al. 2018;
Svendsen et al. 2016; Romolini et al. 2016; Fisher et al.
2012; Wolf et al. 2013). In emphasizing the role of smaller-
scale stewardship, environmental stewardship scholars have
yet to conceptualize global environmental stewardship as
may be necessary for addressing larger-scale collective
action problems such as global plastic pollution. However,
here the work of sustainability governance scholars provides
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insight into how environmental stewardship practices and
the groups leading them have a role in responding to global
environmental challenges. For example, in her work on
polycentric governance as a means to manage the collec-
tive action problem (Ostrom et al. 1961) of climate change
by linking independent loci of decision-making across vari-
ous levels of jurisdiction, Ostrom (2010) argues for includ-
ing small- and medium-scale governance units along with
the global ones so that multiple benefits are derived from
diverse actions at different scales. This echoes work on Earth
Stewardship (Power and Chapin 2009; Chapin et al. 2011;
Ogden et al., 2013) and global governance for environmental
sustainability (Steffen et al. 2011), which posits that actions
addressing larger-scale environmental issues should be com-
posed of multi-level adaptive governance systems (Folke
et al. 2011). In a polycentric governance system for plastic
pollution, volunteer beach cleanup groups would collabo-
rate with other organizations and governmental agencies at
scales ranging from local to global.

Volunteer beach cleanups

Volunteer beach cleanups address globally circulating pol-
lution, which gives them and the marine litter they focus
on complex scalar and temporal dimensions. The practice
of removing marine litter from a beach is necessarily local,
however, participants often are cleaning up garbage left
behind by beach visitors or washed ashore by ocean cur-
rents, meaning the marine litter they remove could come
from halfway around the world (Lavers and Bond 2017).
Relative to the temporal scale, beach cleaning tends to be a
Sisyphean task repeated regularly due to recurring seasonal
patterns of marine litter accumulation. Unlike civic ecol-
ogy practices focused on helping things grow, such as tree
planting (Fisher et al. 2015), community gardening (Silva
and Krasny 2016), or dune restoration (Smith et al. 2016),
beach cleanups focus on removing undesirable and even dis-
gusting material. Similar to these other practices, however,
volunteer beach cleanups enact “alternative trajectories and
futures” (Gunderson et al. 2018, p. 158). They are performa-
tively normative (Butler 2010) in that they materially, even
if momentarily, reflect participants’ hopes for how their
community—and the biosphere—should be. By removing
marine litter from the beach, participants make performa-
tive and ethical statements about what belongs on the beach
and what does not, who is responsible for and capable of
making these decisions, and how they should be carried out
once made. Additionally, beach cleanups can be viewed as
purification rituals (Douglas 2003), removing material iden-
tified as litter in efforts to restore the aesthetic appearance
of the beach and improve the coastal environment. Hawkins
(2006) argues that litter has come to be represented as mor-
ally unsettling, “evidence of the collapse of civic obligation”
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(p- 30). By joining with others to face societal disregard for
the environment and incivility in the form of marine litter,
volunteer beach cleaners reaffirm the importance of caring
for the environment as social and ecological members of our
biosphere community. Removing marine litter from beaches
becomes a form of taking action against plastic pollution
and of enacting a vision of plastic-free oceans and beaches.

One concern about framing volunteer beach cleanups as
a solution to the plastic pollution crisis is that such fram-
ing shifts the “narrative of responsibilization” (Littler
2013, quoted by Braun and Traore 2015, p. 883) away from
industry and government to consumers and civil society.
For example, governments may encourage volunteer beach
cleanups since they provide free labor in lieu of implement-
ing costly measures to remove plastics from the environment
or improve waste management (Newman et al. 2015; UNEP
and GRID-Arendal 2016). Industry actors have actively
controlled the narrative of responsibilization for plastic and
other pollution by placing blame on consumers and civil
society through marketing and other strategies. For example,
in 1953, the NGO Keep America Beautiful was established
by the packaging industry (Elmore 2014) to “preempt legal
restrictions on disposable goods, namely packaging” (Rog-
ers 2009, p. 232), and its public relations campaign (Rogers
2009; MacBride 2011; Elmore 2014) was so successful that
it is used to illustrate the power of social norms messages
in promoting pro-environmental behavior (cf. Cialdini et al.
1991). Moreover, Keep America Beautiful provides one of
the earliest examples of industry pioneering a new form of
greenwashing called “astroturfing,” defined as “corporate-
financed political action campaigns made to look like grass-
roots initiatives” (Elmore 2014, p. 234). Such greenwashing
efforts circumscribe discussions related to corporate actors
limiting how much plastic they produce and require for
their products, and their role in ensuring it does not become
pollution (Elmore 2014; MacBride 2011). In fact, industry
players support volunteer beach cleanups through partner-
ships (e.g., Coca-Cola is the leading sponsor of the Ocean
Conservancy’s International Coastal Cleanup). Whereas the
nonprofit Alliance to End Plastic Waste, launched in 2019,
has pledged 1 billion USD over the next 5 years toward
eliminating plastic pollution (Harvey 2019), some alliance
members such as Shell and ExxonMobil have invested 180
billion USD in plastic production since 2011 (Laville 2019;
Kistler and Muffett 2019).

This poses the risk of volunteer beach cleanups becoming
co-opted into MacBride’s (2011) definition of “busy-ness,”
or situations where there is “a great deal of activity, the
appearance of progress and improvement, but an underly-
ing stasis or, worse, a net growth in the material dimensions
of the solid-waste problems that such solutions set out to
address in the first place” (p. 5). This dynamic maintains
the status quo through helping people feel they are making
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a positive difference when they are not, and their energies
would be more effectively applied elsewhere. In this way,
volunteer beach cleanups may be an eddy redirecting civic
energy away from direct political action. Yet the space for
civic engagement opened by such practices can create or
reinforce the social infrastructures and dynamics (Fisher
et al. 2012; Wolf et al. 2013; Kempton et al. 2001) needed
to hold policy makers and industry accountable for plastic
pollution.

Our study expands understanding of environmental stew-
ardship by exploring if and how different forms of steward-
ship are combined through the work of groups taking action
against plastic pollution, and how these groups’ efforts are
interwoven with each other to remove plastic pollution from
the world’s oceans, waterways, and coastal zones. By exam-
ining these aspects of beach cleanup group practices, we
theorize how volunteer beach cleanup groups branch out and
scale up their impacts from local implementation to achieve
global ocean stewardship. In this way, our study broadens
the geographic scale of analysis for environmental steward-
ship to extend to the global, and explores how volunteer
beach cleanups function as examples of civic ecology work-
ing within and across geographic and socio-political scales.
We use the socio-political scale of action (e.g., local, sub-
national, national, multi-national, or global) for each group
in our sample as the primary lens through which we catego-
rize the groups, and compare the scope of their actions, their
roles in coordinating and conducting cleanups, how they
interact with each other, and the other forms of stewardship
they conduct. Doing so enables an understanding of how
volunteer beach cleanup groups might do more than clean
beaches to fight plastic pollution.

For example, indicators of impacts scaling up could
include local and global volunteer beach cleanup groups
collaborating on campaigns. Indicators of impacts branch-
ing out could include volunteer beach cleanup groups con-
ducting additional stewardship actions, including research,
monitoring, management, policy advocacy, and education
(Fisher et al. 2012). We use our findings to build on Krasny’s
(2018) three pathways for scaling up civic ecology practices
through knowledge-, culture-, and movement building, and
theorize how the impacts of beach cleanup group actions
may extend beyond briefly cleaner beaches to weave nets of
global ocean stewardship.

Methods

To answer our question about the broader impacts of vol-
unteer beach cleanup groups in the fight against global
plastic pollution, we identified how their cleanup actions
are conducted and what other kinds of environmental stew-
ardship actions these groups take. We performed a content

analysis of primary source materials created by volunteer
beach cleanup groups as an initial exploration of what a
sample of these groups do and how they operate. We col-
lected data on the scope of their volunteer beach cleanups,
the roles they play in coordinating and conducting these
cleanups, how they interact with other volunteer beach
cleanups groups, and the other forms of environmental
stewardship they conduct.

We define volunteer beach cleanup groups as any col-
lective that: (1) organizes a beach cleanup for volunteers
including advertising the event, recruiting volunteers,
leading the cleanup on-site, and ensuring the collected
litter is removed from the site; and/or (2) facilitates others’
efforts to organize beach cleanups by providing a platform
to advertise beach cleanup events, coordinating multi-site
cleanup campaigns, and in some cases providing support
materials such as step-by-step guides for organizing clean-
ups or online platforms for data collection. We limited
our study to groups engaged in beach cleanups; groups
coordinating cleanup events without a coastal focus and
those groups only conducting beach litter surveys were
excluded. For our sample, we aimed to strike a balance
between including a wide range of group types and activi-
ties but did not attempt an exhaustive census of beach
cleanup groups.

Corpora
Peer-reviewed academic literature

First, we searched peer-reviewed academic literature for
mention of volunteer beach cleanups. We searched the
Web of Science and ScienceDirect databases and the Cor-
nell University Library search platform, which has access
to 91 percent of the 120,000 current journal titles available
online (Cornell University Library 2019). For the Web of
Science search, we used the search string: (TOPIC: [beach]
AND TOPIC: [clean] AND TOPIC: [volunteer]). For the
ScienceDirect and Cornell University Library searches we
used the search string: (“beach clean” AND volunteer) for
all fields, and limited results to articles published in peer-
reviewed journals. We conducted these searches in July
2017 and in January 2018 and identified 215 articles; after
eliminating duplicates and irrelevant articles, 81 articles
remained in the corpus. In reviewing these articles, we dis-
covered none focused on volunteer beach cleanup groups,
a few addressed the practice of volunteer beach cleanups,
and most mentioned volunteer beach cleanups in the con-
text of using data on marine litter collected through volun-
teer beach surveys or volunteer beach cleanups. From the
81 articles, we identified the names of 62 beach cleanup
groups.
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Internet searches

We identified additional beach cleanup groups through
Internet searches to include groups not mentioned in the
academic literature, intending to capture groups that may
not have been the subject of research due to their size, geo-
graphic focus, or other unknown reasons. We conducted
searches through an Internet search engine using the
search strings ("beach clean":site.org) and (“limpieza de
playa”:site.org), and selected every third website returned
by each search until we had a total of 50 group websites,
42 of which were in English and 8 in Spanish. We included
groups working in Spanish contexts with the intention of
increasing the potential diversity of groups and locations
included in the sample. In the cases where a group selected
through the Internet searches was already identified by the
peer-reviewed literature search, we added the next group
returned by the Internet search.

Total corpus

Of the 62 volunteer beach cleanup groups identified in
the peer-reviewed literature, 30 had existing websites
with information available about their beach cleaning and
other activities. Groups without sufficient information
to be coded in any of our four general code categories
(Table 1) were excluded from the corpus. We combined
these with the 50 group websites identified through the
Internet searches for a total of 80 volunteer beach cleanup
group websites.

Coding and analysis

We used each group’s full website as the unit of analysis.
We included all sub-pages within a website, but did not
include links to external pages. For groups with websites
and social media pages, the website was coded first, then
the social media page if the information we were looking
for was not found on the website. We developed four gen-
eral categories of codes to identify the scope, approaches,
and collaborations used by volunteer beach cleanup groups:
Scope, Role of Group, Relationships to Other Volunteer
Beach Cleanup Groups, and Environmental Stewardship
(Table 1). The descriptive attribute codes (Saldafia 2009) in
the “Scope” category were developed inductively by the first
and third authors after reviewing several volunteer beach
cleanup group websites. We inductively created the codes in
the “Role of Group” and “Relationships” categories; these
were discussed between the first and second authors. The
first author used codes drawn a priori from Fisher et al.’s
(2012) categories for “Other Environmental Stewardship,”
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including management, monitoring, advocacy, and educa-
tion, with the addition of a code for “research” (Table 1).

Of the 80 websites in the primary source material corpus,
we stopped coding after 50 since we were not finding new
combinations of coded data and had reached saturation for
qualitatively describing similarities and variation between
the groups based on the four general coding categories. The
50 coded websites include the 30 from the volunteer beach
cleanup groups identified in the peer-reviewed literature and
20 websites from the additional groups identified through
the Internet searches (see Supplementary Materials for
primary source material coding). For the analysis, the first
author used an iterative modified grounded theory approach
(Strauss and Corbin 1997; McCreaddie and Payne 2010;
Charmaz 2006) to identify emergent patterns from the data,
such as the codes for “Role of group” and “Relationship.”
The emergent codes became apparent through the coding
process, and as they became clear the first author discussed
them with the second and third authors. Once agreed upon,
the first author revisited previously coded primary source
materials to apply the new codes.

Results

This work serves as an initial exploration aiming to describe
beach cleanup groups and their practices and theorize how
they may have impacts beyond local beaches, laying the
groundwork for studying how civic ecology practices may
be relevant for stewardship of global scale resources such as
the Earth’s oceans, while also gaining insight into the roles
of these groups in the fight against plastic pollution.

One way volunteer beach cleanup groups could extend
their impacts would be to work on scales extending beyond
the local cleanup of a single beach. Over the course of cod-
ing the primary source materials (see Supplementary Mate-
rials), we identified groups working to coordinate volunteer
beach cleanups at five geographic scales: local, sub-national,
national, multi-national, and global. To illuminate potential
differences and similarities between groups operating within
the same geographic scale and across different scales, we
report our findings by the coordination scale codes (Table 1).
Of the 50 groups analyzed, the majority work at the sub-
national scale (20), followed by the national (12) and local
scales (11) with fewer at the multi-national (4) and global
(3) scales.

Scope

At each coordination scale, we found at least one beach
cleanup organization that has been working for 17 years or
more. The oldest group, Keep Wales Tidy working at the
sub-national scale in the UK, has been conducting cleanups
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Table 1 Codes for scope of volunteer beach cleanup efforts, role of groups in volunteer beach cleanups, relationships between groups, and envi-

ronmental stewardship activities beyond cleanups

Category Codes Description
Scope Campaign Name of campaign
Location(s) Location(s) of most recent cleanup
Coordination scale Socio-political scale of targeted cleanup effort
Local (single site or municipality)
Sub-national (multiple sites within subsection of a country, e.g., the state of Cali-
fornia)
National (country-wide)
Multi-national (spanning multiple countries regionally, e.g., the Mediterranean)
Global (aiming to mobilize volunteers around the world)
First cleanup Date of first cleanup organized by or coordinated through the group
Frequency How often the cleanup occurs
Number of participants Number of participants in most recently reported cleanup
Number of sites Number of sites cleaned during most recently reported cleanup
Litter removed Amount of litter removed through volunteer beach cleanup, as reported by group
(weight, number of pieces, etc.)
Data collection protocol Data collection protocol used during beach cleanup, if any
Role of group Coordinator Coordinates multiple beach cleanups through a campaign; encourages groups to
lead their own cleanups
Implementer Runs local cleanup; may be part of larger beach cleanup campaign or independent

Coordinator and Implementer

Relationship to other Confluence

volunteer beach cleanup

groups Tributary

Independent

Environmental stewardship Conservation

Education

Research

Monitoring

Advocacy

Management

effort

Runs one or several beach cleanups while also coordinating other groups or indi-
viduals to lead cleanups

Coordinate others’ participation in their beach cleanup campaign; channel efforts of
tributary groups through the same initiative

Participate in beach cleanup campaigns coordinated by confluence groups. May
coordinate and/or implement beach cleanups separate from the confluence group’s
campaign

Not connected to other volunteer beach cleanup groups or campaigns

Efforts to protect, maintain, or restore an environmental area (e.g., beach cleanups)

Educating about the environment and environmental issues in formal or informal
education settings (e.g., providing educators with classroom materials to teach
students about plastic pollution)

Researching environmental issues and proposed actions (e.g., designing and
implementing a study of sewage outflows and plastic pollution accumulation on
beaches)

Monitoring indicators of ecosystem health or other stewardship outcomes (e.g.,
conducting regular monitoring for microplastics along beaches)

Advocating for environmental policy or actions, at any level in the public policy
arena (e.g., meeting with or submitting petitions, reports or briefs to decision-
makers; boycotting certain plastic items, such as plastic straws or bags)

Managing an area for use and ecosystem health (e.g., establishing a paid service to
clean up beached marine debris)

since 1972. The newest group, Clean up Versova Beach
working at the local scale in India, started in 2015. Also at
each scale, there are groups holding volunteer beach clean-
ups multiple times during the year, ranging from Take 3’s
global efforts to encourage cleanups by individuals when-
ever they visit a beach anywhere in the world, to local groups
like the Loggerhead Marine Life Center’s monthly cleanups
in Juno Beach, Florida (US). Groups at each scale are using
protocols to collect data about the marine litter they remove.

Whereas the protocol provided by the Ocean Conservancy
for their International Coastal Cleanup is the most com-
monly used, a number of groups in our sample use other
protocols for collecting and reporting their data, making
it difficult to compare measures of litter removal, numbers
of participants, and numbers of sites (see Supplementary
Materials).

Our corpus includes volunteer beach cleanup groups
based in 15 countries (Table 2). The farthest-reaching
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Table 2 Groups and campaigns by coordination scale and country of base operations

Coordination scale Group

Campaign name

Country of base operations

Global

Multi-national

National

Sub-national

Ocean conservancy

Take 3: A clean beach initiative
Surfrider Foundation

Sustainable coastlines
Legambiente

Alliance for the Great Lakes
Conservation Volunteers Australia
Marine Conservation Society
Tangaroa Blue Foundation

Clean Ocean Foundation

World Oceans Day Canada and Oceans Week
Canada

Ocean Wise
Jamaica Environment Trust
An Taisce

New Zealand Association for Environmental
Education

Ecologistas en Accion
Ministerio de Medio Ambiente; Chilean Navy
Mingas por el Mar

US National Marine Debris Monitoring
Program

Asociacién Ondine

Clean Ocean Action

Orange County Coastkeeper

Keep Wales Tidy

Sustainable Coastlines Hawaii
Forth Estuary Forum

Norfolk Coast Partnership
https://www.volunteercleanup.org/
Key Biscayne Community Foundation
Keep Britain Tidy

California Coastal Commission
LOVEmyBEACH

Salem Sound Coastwatch

Plastico 0: Agiiita con el plastico
National Trust

EcoBarge Clean Seas Inc
Lanzarote Limpia

Fathoms Free

Bioagradables

The Georgia Sea Turtle Center Marine Debris
Initiative

International Coastal Cleanup
Take 3

Beach cleanup program
Sustainable Coastlines
Clean up the Med
Adopt-a-Beach

(various)

Great British Beach Clean
Various

Power Cleans

World Oceans Day

Great Canadian Shoreline Cleanup
International Coastal Cleanup Day Jamaica
An Taisce’s National Spring Clean
Seaweek Marine Debris Survey

Limpiemos el Mar 2018

El dia internacional de limpieza de playas
Mingas por el Mar

International Coastal Cleanup

Dos Manos

Beach Sweeps

(various)

Be Tidy

Sustainable Coastlines Hawaii

Coastal Litter Campaign

Beach clean events

(various)

Citizen Scientist Project

BeachCare and RiverCare

California Coastal Day Clean Up
LOVEmyBEACH

Coastsweep Cleanup

Agiiita con el plastico

Keeping the South West coast beautiful
Whitsunday Marine Debris Removal Program
Lanzarote Limpia

Fathoms Free

Bioagradables

Marine Debris Initiative

[SN

Australia

US; France; Belgium; Spain
New Zealand

Italy

UsS

Australia

United Kingdom (UK)
Australia

Australia

Canada

Canada
Jamaica
Ireland

New Zealand

Spain
Chile
Ecuador
[ON

Spain
[N
[N
UK
[N
UK
UK
[N
[N
UK
[N
UK
[N
Spain
UK
Australia
Spain
UK
Spain
[N
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Table 2 (continued)

Coordination scale Group

Campaign name

Country of base operations

Local

Let’s Keep Hollywood Beautiful

I Love A Clean San Diego

Long Beach Water Department

Nature Conservancy Canada

Loggerhead Marine Life Center

Proyecto Fronterizo de Educacién Ambiental
Keep Sarasota Beautiful

Friends of Baynes Sound

Keep Lee County Beautiful, Inc
Clean up Versova Beach

St. Andrew’s Parish Church

Hollywood Beach Sweeps UsS
Cleanups [N
Beach Clean Ups [N
The Great Fundy Cleanup [N
Blue Friends Beach Cleanup usS
Salvemos la playa Mexico
(various) US
Baynes Sound Cleanup (part of Great Cana-  Canada
dian Shoreline Cleanup)

(various) US
Clean up Versova Beach India
Beach Clean-up UK

volunteer beach cleanup is the Ocean Conservancy’s global
scale International Coastal Cleanup, with groups from 122
countries participating in their 2018 campaign.

Roles of groups in volunteer beach cleanups

We coded groups based on their roles in volunteer beach
cleanups as either coordinators, implementers, or both.
These roles varied little by coordination scale (Table 3).
One example of a beach cleanup coordinator at the global
scale is the Ocean Conservancy, which through its annual

International Coastal Cleanup campaign encourages indi-
viduals and groups to organize their own local volunteer
beach cleanups as part of a global campaign. The Ocean
Conservancy provides a searchable online database for local
groups to post information about their cleanups so volun-
teers and groups can find nearby beach cleanups, resources
for implementing a volunteer beach cleanup, and an app and
protocol for collecting and reporting data on marine litter.
The global group Take 3 uses a different coordinator model
by encouraging spontaneous, asynchronous beach cleanup
action by individuals rather than groups. They challenge

Table 3 Codes by coordination
scale Global Multi-national ~ National Sub-national Local Total
Code (n=3) (n=4) (n=11) (n=21) (n=11) (n=50)
Coordinator 2 (67%) 2 (50%) 4 (36%) 6 (29%) 0 (0%) 14 (28%)
Implementer 1 (33%) 125%)  2(18%) 8(38%) 9 (82%) 21 (42%)
Both 0/(0%) 125%)  4(36%) 6(29%) 2 (18%) 13 (26%)
Confluence 1 (33%) 2 (50%) 1 (9%) 0.(0%) 0 (0%) 4(8%)
Tributary 1 (33%) 1Q25%)  6(55%) 10 (48%) 8 (73%) 26 (52%)
Independent 1 (33%) 1(25%) 2 (18%) 2 (10%) 3 (27%) 7 (14%)
Conservation 3 (100%) 4(100%) 11 (100%) 21(100%) 11(100%) | 50 (100%)
Education 3 (100%) 4(100%) 10 (91%) 21(100%) 8 (73%) 46 (92%)
Rescarch 1 (33%) 2(50%)  6(55%) 11(52%)  3Q7%) 23 (46%)
Monitoring 1 (33%) 2(50%)  7(64%) 12(57%) 4 (36%) 26 (52%)
Policy advocacy 2 (67%) 2(50%)  6(55%) 10 (48%) 4 (36%) 24 (48%)
Management 0 (0%) 00%)  2(18%) 5024%)  4(36%) 11 (22%)

Gray scale reflects percent of groups coded per coordination scale (0-24.9%: white; 25-49.9%: light gray;
50-74.9%: gray; 75-100%: dark gray)
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beach-goers to pick up three pieces of marine litter each
time they go to the beach and post a photograph of the litter
on Instagram. Alternatively, Surfrider Foundation, in their
global implementer role, conducts beach cleanups via their
own local volunteer chapters around the world. Tangaroa
Blue Foundation is both coordinator and implementer at the
national level across Australia. They coordinate beach clean-
ups by providing guides and other resources for individuals
and communities to run their own cleanups and also imple-
ment volunteer beach cleanups throughout the year.

Relationships between volunteer beach cleanup
groups

Through the emergent codes for relationships between
volunteer beach cleanup groups, we identified: (1) conflu-
ence groups, which lead campaigns in which other groups
are encouraged to participate; (2) tributary groups, which
participate in campaigns led by confluence groups; and iii)
independent groups, which work separately from other vol-
unteer beach cleanup groups. Confluence groups were iden-
tified within the national, multi-national, and global scales;
tributary groups at all scales; and independent groups at
all scales except for the global (Table 3). Legambiente is
a multi-national confluence group that has led the “Clean
Up the Med” campaign since 1995. Similar to the Ocean
Conservancy’s International Coastal Cleanup, Legambi-
ente encourages schools, institutions, and local communi-
ties from any country bordering the Mediterranean Sea to
participate by organizing their own beach cleanups as part of
the Mediterranean-scale Clean Up the Med campaign. They
ask groups to collect data on the litter they remove during
the beach cleanup and send their data to the Clean Up the
Med organizers. Surfrider Foundation is an example of a
tributary group operating at the global scale by participating
in the Ocean Conservancy’s International Coastal Cleanup.
Another tributary group, Clean Ocean Action (New Jersey,
US), operates at the sub-national scale and coordinates and
implements two major volunteer beach cleanup campaigns
annually, one of which is part of the International Coastal
Cleanup. Lanzarote Limpia (Canary Islands, Spain) is a
sub-national, independent volunteer beach cleanup group
conducting its own cleanups monthly throughout the year
without participating in other groups’ campaigns.

Environmental stewardship

In order for groups to be considered in our sample, they
needed to be involved in the environmental stewardship
practice of volunteer beach cleanups, either as coordina-
tors, implementers, or both. This means all groups at all
scales in this analysis conduct conservation as one type of
environmental stewardship. Across all groups in our sample,
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education is the most common form of additional environ-
mental stewardship, and management is the least common.
At all coordination scales, groups conduct education, advo-
cacy, research, and monitoring. For example, at the national
scale, the Marine Conservation Society (UK) uses their web-
site as a platform for promoting beach cleanup campaigns
such as their Great British Beach Clean, and they provide
space and materials for volunteers interested in joining or
organizing a beach cleanup. They post educational informa-
tion about ocean conservation concerns, including marine
litter, and conduct research and monitoring on water qual-
ity and marine litter. They also advocate for changing UK
policy, such as their successful effort to get the UK govern-
ment to impose a charge for single-use shopping bags in
English shops (Marine Conservation Society 2019). At the
sub-national level, the “Pldstico 0: Agiiita con el pldstico”
campaign on the island of Lanzarote (Canary Islands, Spain)
conducts ongoing research and monitoring for microplas-
tics in collaboration with local schools, where education
modules on marine litter have been integrated into the cur-
riculum. Additionally, they work with local businesses to
eliminate single-use plastics such as shopping bags.

Some groups operating at the local, sub-national, or
national scales conduct management, as they own or have
decision-making control over a coastal area. For example,
the local Long Beach Water Department (California, USA)
has managerial responsibility for Bluff Park Beach. They
integrate an annual volunteer beach cleanup with education
and outreach efforts. Their cleanup is a tributary to the sub-
national California Coastal Cleanup Day campaign, which in
turn contributes to the International Coastal Cleanup. They
also conduct water quality monitoring and research, and
advocate for water conservation. At the local, sub-national,
and national scales, there are groups conducting all forms
of environmental stewardship (Table 3).

Discussion

As plastic pollution increases the world over, volunteer
beach cleanups have become a common local response
to this global challenge. Our exploratory content analysis
of primary source materials produced by volunteer beach
cleanup groups allowed us to compile a descriptive overview
of the scope of these groups’ beach cleanup efforts, the ways
in which they relate to each other, and the other kinds of
environmental stewardship they conduct. Here, we address
the theoretical implications of our findings by connecting
the emergent patterns with Krasny’s (2018) theory on the
three pathways civic ecology practices follow to achieve
broader impacts through knowledge-, culture-, and move-
ment building.
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Knowledge building

Volunteer beach cleanup groups in this study conduct moni-
toring, research, and education as mechanisms for branching
out their impact through the pathway of knowledge building
(Krasny 2018, Supplementary Materials). Furthermore, our
review of the academic literature found scholars use data
collected by volunteers participating in beach surveys and
beach cleanups (Bergmann et al. 2017; Wyles et al. 2016;
Kordella et al. 2010; Ribic et al. 1997; Pearce 1992). Groups
such as the Ocean Conservancy provide volunteers with data
collection protocols through computer platforms or smart-
phone applications (see Supplementary Materials). The
data collected through these platforms spike during major
cleanup events, such as the International Coastal Cleanup
in September, but data are also reported periodically on a
smaller scale by spontaneous local beach cleanups such as
those encouraged by Take 3, or cleanups occurring regularly
throughout the year such as those facilitated by Sustainable
Coastlines Hawaii. However, we found a variety of data
reporting conventions between different groups (see Sup-
plementary Materials), and suggest beach cleanup groups
standardize their data collection protocols and reporting
conventions to enhance their contributions to knowledge
building about plastic pollution.

Knowledge building by the volunteer beach cleanup
groups in our study also occurs through conservation and
management stewardship practices, which involve creating
and sharing tacit knowledge (Silva 2017) about marine lit-
ter and the practice of volunteer beach cleaning. For exam-
ple, Tangaroa Blue Foundation codifies knowledge gained
through its experience coordinating and implementing beach
cleanups in the protocols and how-to materials they provide
to those interested in participating in their campaigns or
organizing a cleanup. By learning through doing and sharing
these lessons openly, these groups contribute to knowledge
building about best practices for volunteer beach cleanups.
Their data tracking platforms and databases also can be
drawn upon to inform plastic pollution governance at various
scales as they provide snapshots of where and when marine
litter accumulates.

Culture building

Volunteer beach cleanup groups may foster culture building
by setting norms for taking action against plastic pollution,
particularly by showing groups already acting (Cialdini et al.
1991; Schultz et al. 2007; Nolan et al. 2008). For example,
in our sample, we found cleanup coordinators using multi-
plicative strategies (Edwards and Hulme 2002) to scale up
their impacts by catalyzing others to lead their own cleanups.
They do this by sharing how-to guides, data collection pro-
tocols, online platforms announcing cleanup activities, and,

for beach cleanup implementers, by leading through example
in their own cleanup efforts. Environmental management
stewardship activities may also contribute to culture build-
ing, given that management decisions reflect social values
within the conditions of a given context (Ives and Kendal
2014). Further, the act of volunteering to clean a beach per-
formatively enacts cultural values (Butler 2010) related to
conservation. Culture building may also occur as partici-
pants develop a supportive social context for the act of pick-
ing up garbage. Studies exploring normative social influence
on environmental behavior have demonstrated the powerful
influence of witnessing the actions of others (Nolan et al.
2008), and while we did not measure this directly in our
study, our results support Nolan et al.’s (2008) finding that
such influence can be exerted through first-hand experience
as well as through communications about the behavior, such
as the stories posted by volunteer beach cleanup groups on
their webpages.

Movement building

Movement building may be indicated by the environmen-
tal stewardship practice of advocacy, as advocacy entails
building a base of support among the public to pressure
policy-makers and businesses regarding a particular cause
(Handy 2001). For example, we found volunteer beach
cleanup groups conducting advocacy for federal marine lit-
ter policies (e.g., Marine Conservation Society [UK], the
Ocean Conservancy [US], Clean Ocean Foundation [Aus-
tralia], the Tangaroa Blue Foundation). Another example of
movement building by a beach cleanup group can be seen in
the efforts of Proyecto Fronterizo de Educacién Ambiental
(Mexico), which facilitates a civic participation council that
brings together the public and managers of the Rio Tijuana
watershed. This suggests an example of the polycentric gov-
ernance advocated for by Ostrom (2010). In all cases from
our sample, groups conducting advocacy also conduct stew-
ardship through education, and the majority are conducting
research and/or monitoring. As such, our findings suggest
that movement building within the context of volunteer
beach cleanups is related to knowledge- and culture-building
practices of environmental stewardship. This allows us to
elaborate on Krasny’s (2018) pathways theory to suggest that
the pathways of culture building and knowledge building can
lead to movement building.

In terms of movement building through stewardship
governance networks (Gunderson et al. 2018), our findings
demonstrate that local-scale volunteer beach cleanup groups
form vertical partnerships with sub-national, national, multi-
national, and global campaigns. The extent of networking
with the potential to create a global, synchronized civic ecol-
ogy practice is more pronounced in litter cleanups relative
to other civic ecology practices (Krasny and Tidball 2015;
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Krasny 2018). This is made possible in part through connec-
tive action, or Internet-enabled organizing through flexible
associations with groups or campaigns for a particular cause
(Bennett and Segerberg 2013).

While the robustness of these beach cleanup networks has
not been documented, their existence merits further inves-
tigation to understand their role in global plastic pollution
governance. As Loges and Jakobi (2019) argue, current plas-
tic governance is “an incoherent mosaic of simultaneous
processes by various actors” that needs to become more inte-
grated and effective through actors sharing common under-
standings of “central problems, relevant values and appropri-
ate behavior” (p. 15). Local beach cleanups coming together
and becoming tributaries to larger campaigns is consistent
with what Oliver and Myers (2003) see as a requirement for
social action, i.e., individuals coming together create col-
lective actors, which in turn unite to create larger collective
actors. Understanding existing networks of beach cleanup
groups could help in creating coherent yet polycentric plastic
governance systems, allowing experimentation and learn-
ing as diverse policies are implemented and information is
shared through networks spanning multiple scales (Ostrom
2010).

While more policies are being passed aiming to address
plastic pollution at various scales (Xanthos and Walker
2017), these efforts are falling short of what is needed to
address the root causes of plastic pollution globally, driven
by the continued increase in plastic production (Plas-
ticsEurope 2019). Our findings suggest volunteer beach
cleanup groups are contributing to building the movement
against plastic pollution, but more steps are needed.

Limitations

This study lays groundwork for understanding the ways
in which practices of environmental stewardship groups
can cause ripple effects that end up spanning oceans. As
an exploratory content analysis of primary source material
from volunteer beach cleanup groups, our study is limited
in its capacity to verify groups’ activities and their direct
impacts; instead, we engage at a theoretical level with how
the environmental stewardship practices and relationships
between groups indicated in the primary source materials
connect with theories about how civic ecology practices and
collective action scale up into polycentric environmental
governance. We also recognize our sample size of 50 may
not be representative of the full spectrum of volunteer beach
cleanup groups. However, for our purposes, it is sufficient
to demonstrate that volunteer beach cleanup groups operate
at scales ranging from local to global, that within each scale
groups conduct varying kinds of environmental steward-
ship, that these groups may perform the role of coordinator,
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implementer, or both in the beach cleanup practices they
promote, and some groups are linked to others by participat-
ing in their beach cleanup campaigns.

Conclusion

A single thread is a fragile thing, but blended with other
fibers and woven with other strands the resulting net can
become robust. Our study reveals a rudimentary tapestry
telling the story of how volunteer beach cleanup groups
work to branch out and scale up their impacts by combining
different forms of plastic pollution-related environmental
stewardship, bringing together members of civil society, and
collaborating with other groups as part of a growing social
movement against plastic pollution reaching the global
scale. Our results indicate some volunteer beach cleanup
groups using multiple strategies for tackling plastic pollu-
tion, branching out by conducting various forms of envi-
ronmental stewardship. Through volunteer beach cleanups,
community members learn first hand about local plastic pol-
lution. By documenting their findings, groups create and
share new knowledge. Volunteer beach cleanup coordinator
groups weave networks of local participants by providing
platforms and materials for those interested in conducting
cleanups independently or as part of a larger campaign.
Volunteer beach cleanup implementers lead by example,
enabling social learning among participants about how and
why to conduct cleanups. Tributary groups strengthen larger
campaigns led by confluence groups, which integrate diffuse
initiatives ranging from the local to the global. In this way,
we see volunteer beach cleanup groups do more to address
global plastic pollution than simply clean beaches. They
weave together diverse forms of environmental steward-
ship, potentially broadening their impacts through knowl-
edge-, culture-, and movement building, and collaborate
across scales to form a network of ocean stewardship groups.
Alongside these efforts, and to prevent their co-option into
“busy-ness” (MacBride 2011), volunteer beach cleanup
groups and others also need to hold industry accountable
for preventing the flow of plastics into the environment.
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