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Abstract

Engaging in environmental community-based practices such as environmental volunteering has been shown to offer a range of
benefits, including social connectivity. There has been a growth in studies exploring the potential impact of people engaging in
environmental community-based practices has on the resilience of social-ecological systems. However, these studies have not
fully explored those characteristics environmental volunteering groups undertake which can help to promote and support the
resilience of social-ecological systems. This study provides further understanding about social-ecological resilience and exam-
ines how environmental volunteering has the potential to promote and strengthen the resilience of social-ecological systems. This
is explored through the lens of four characteristics regarded as key attributes fostering resilience in social-ecological systems
using focus group interviews: activity, self-organisation, connections and skills and knowledge. The study is reported from the
perspective of 13 local community groups in Greater London (UK) who engaged in environmental volunteering as a case study.
Findings show there to be variability in these characteristics explored amongst local community groups, providing further
contextual insight into how these local community groups operate. By exploring these characteristics, groups were able to
understand how they operate, knowledge which can then be used to enhance their future activities to help strengthen the resilience
of social-ecological systems.
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Introduction

Within the last decade, the relationship between engaging in
environmental activities and health has received increasing
attention with regard to its importance for the vitality of indi-
viduals, communities and natural environments (Monroe
2003; Hargreaves 2011). To strengthen this relationship, some
suggest the need to adopt a resilience perspective to promote
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and support the adaptability of communities and natural envi-
ronments (Wulff et al. 2015).

More recently, the UK government has set out several cam-
paigns to encourage community resilience (Steiner and
Markantoni 2014). These government-led campaigns have
emerged in part to increase the efficiency of public spending.
These campaigns are also guided by the view that communi-
ties are able to take responsibility for their own actions as well
as to draw from their skills, connections and expertise to de-
velop solutions to local challenges (Steiner and Markantoni
2014). Reasons for this relate to a community’s ability to
engage in collective action, to provide service delivery and
to connect with a hard to reach population as well as to foster
trust both in action and communication (Biichs et al. 2012). In
response, there has been a growth in studies exploring the
potential impact that engaging in environmental community-
based practices has on the resilience of social-ecological sys-
tems (e.g. Tidball and Krasny 2007; Svendsen and Campbell
2008; Crona and Hubacek 2010; Barthel and Isendahl 2012;
Fisher et al. 2012; Tengo et al. 2014; Dolan et al. 2015).
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To date, a full exploration of selected characteristics
which can help to promote and support such relationship
is an understudied area of research in the voluntary sector,
particularly those voluntary groups who engage in environ-
mental community-based practices. Nor have they used
collaborative approaches (e.g. focus groups) and provided
useful feedback to the community-based groups them-
selves so that they may use it to strengthen their future
impacts on the resilience of social-ecological systems and
related benefits (e.g. ecosystem and social outcomes).
Therefore, this article aims to explore this gap in
knowledge.

This article reports a study which implements a cross-
sectional research design, using focus group interviews.
As environmental community-based practices were a
broad topic, it was therefore not feasible for us to address
the aim’s entirety in this study. We therefore narrowed the
research focus, reporting from the perspective of 13 local
community groups in Greater London (UK) who engaged
in environmental volunteering activities as a case study.
Community groups in this study were apolitical thus
avoiding any activism, and who engage in a wide range
of environmental activities including habitat management
and ecological restoration. Reasons for this selection was
twofold. First, environmental volunteering is a type of
environmental community-based practice and shares
many goals with other environmental community-based
practices (e.g. civic ecology practices; see Krasny et al.
2014) which each engage members of the public in activ-
ities that help contribute to the natural environment
(Bruyere and Rappe 2007; Svendsen and Campbell
2008; Measham and Barnett 2008; Smith et al. 2010).
Findings observed in this study can therefore be applica-
ble to similar environmental community-based practices.
Second, environmental volunteering has a more direct in-
volvement in managing the natural environment in com-
parison to other environmental community-based prac-
tices (e.g. raising awareness of issues relating to environ-
mental policy and fundraising activities) which tend to be
indirectly involved.

Specifically, this study aimed to:

» explore key characteristics undertaken by those who en-
gage in environmental community-based practices and
how these have the potential to foster the resilience of
social-ecological systems at group level;

» assess the types of self-reported activities of those who
engage in environmental community-based practices and
whether they act as enablers or barriers within the key
characteristics being explored; and

+ examine group differences in the type and amount of self-
reported activities they undertake within the key charac-
teristics being explored.

Social-ecological resilience, civic ecology
and environmental volunteering

‘Resilience’ is a widely used concept that has been studied
across various fields, including social-ecological systems
(Adger 2000; Folke et al. 2016), disaster preparedness
(Norris et al. 2008; Longstaff et al. 2010), business continuity
(O’Sullivan et al. 2015) and adaptive capacities of individuals
(Butler et al. 2007). Resilience can be described as a system or
item’s capability of recovering or adjusting to adverse change
(Adger 2000). As the concept of ‘resilience’ has been
interpreted in various ways across disciplines, evaluation
frameworks developed have been orientated towards a specif-
ic research domain and is often described in accordance with
different characteristics (O’Sullivan et al. 2015). For instance,
in disaster preparedness, resilience has been described as the
ability of a community to adapt to adversity through changing
its basic function and structure (Norris et al. 2008). Within
this, resilience is viewed through the lens of community ad-
aptation, which has been evaluated through its various char-
acteristics, including community competence, resources (e.g.
economic capital) and wellness (Norris et al. 2008; Houston
et al. 2015). In this study, we refer to social-ecological resil-
ience. This is due to the study’s focus on ecological and social
systems as well as being more relevant to the aims and sub-
jects discussed in below sections: civic ecology and environ-
mental volunteering. Social-ecological resilience is described
as the capacity of social-ecological systems (e.g. biosphere
and communities) to maintain their structure and functioning
despite any perturbations and other stresses (Folke et al.
2016). Originating from systems ecology, social-ecological
resilience draws on the assumptions of non-linear dynamics
of change in complex systems, focusing on a systems’ ability
to adapt or transform in ways that continue to support the well-
being of humans and non-humans alike (Wilkinson 2012).
The concept itself draws on two systems: social and ecological
(the latter of these is also termed the biosphere) (see Folke
et al. 2016).

Social systems are those systems which integrate human
dimensions, such as community, economic, societal, political
and cultural. The biosphere refers to the global ecological
system which integrates all living things (e.g. humans) and
their relationships, with their interactions with Earth’s dynam-
ic systems (e.g. the water cycle) (Folke et al. 2016). When
integrated, social-ecological systems place emphasis on the
interconnectedness between them, where both systems shape,
are shaped by and evolve together from local to global scales
(Folke et al. 2016).

In recent decades (e.g. 2000 to present), there has been a
gradual increase in the number of studies examining the rela-
tionship between resilience and social-ecological coupled sys-
tems, including resource depletion and natural disasters (e.g.
Adger 2000; Berkes and Jolly 2001; Norris et al. 2008; Kelly
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et al. 2015; Johnson et al. 2019). Of these relationships, there
has been a growth in studies exploring the potential impact
that engaging in civic ecology practices has on local urban
communities (e.g. Barthel et al. 2010; Dolan et al. 2015;
Johnson et al. 2019).

Civic ecology a type of environmental community-based
practice that can be defined as community-based practices
used to conserve, manage and create green infrastructures in
urban cities, such as community gardens and allotments
(Krasny et al. 2014). Civic ecology practices often reflect
the local environment and culture, forming partnerships with
scientists and non-profits and government organisations
(Krasny et al. 2014). These practices not only work towards
protecting and enhancing the natural environment but are also
part of other large-scale environmental initiatives, such as
reconnecting people in cities (Svendsen and Campbell 2008;
Krasny et al. 2014). Examples include community tree plant-
ing and urban environmental stewardship (Tidball et al. 2010;
Connolly et al. 2014; Dolan et al. 2015).

Environmental volunteering is another type of environ-
mental community-based practice and refers to the practice
of unpaid volunteers spending time engaging in a wide range
of practical conservation and outdoor-based activities, includ-
ing pond weeding, dry stone walling and coppicing trees
(Measham and Barnett 2008; Smith et al. 2010; Seymour
and Haklay 2017). Examples include environmental
volunteering or certain Non-Governmental Organisation
(NGO) projects (e.g. the Burrenbeo Trust in Ireland).
Environmental volunteering shares some parallels with civic
ecology practice, as both engage members of the public in
activities that help contribute to the conservation and restora-
tion of natural environments (Krasny et al. 2014). However,
environmental volunteering can be viewed as a partial defini-
tion of civic ecology practice. What distinguishes these two
practices is the types of activities they engage in. Whilst in
civic ecology practice, it ‘refers to local, hands-on environ-
mental stewardship actions taken to enhance both green infra-
structure and community well-being in human-dominated sys-
tems’ (Krasny et al. 2014: 178), environmental volunteering
projects are also involved in activities ‘such as donating mon-
ey or signing petitions’ (Krasny et al. 2014: 178).

Researchers have identified various reasons why volun-
teers are motivated to volunteer in nature conservation pro-
jects (Russell 2009). These include, though are not limited to,
the following motivations. First, studies show that volunteers
are motivated to engage in these projects owing to their love or
enjoyment of the outdoors (O’Brien et al. 2008; Sonti and
Svendsen 2018). Second, volunteers have also indicated so-
cial and cultural factors, such as social connectedness with
other volunteers and making a difference to their community.
Third, people can be motivated to volunteer to improve their
skills and employability (Russell 2009). Fourth, more recently
studies have identified a new perspective of environmental
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volunteering in the way of motivations, linking instead volun-
teers’ motivations to participate in ecological restoration pro-
jects can be strengthened or weakened depending on the
promise of hedonic experiences (e.g. pleasant or unpleasant
experiences) (Strzelecka et al. 2017; Strzelecka et al. 2018;
Woosnam et al. 2019). Yet, as O’Brien et al. (2008) highlight,
it can be hard to distinguish a clear motivation, and is instead
collective and can change throughout a volunteer’s lifetime.

Engaging in environmental community-based practices,
such as civic ecology practices and environmental
volunteering, has been shown to offer a range of benefits
(e.g. Krasny et al. 2015; Seymour et al. 2018). These include
strengthening ecosystem and social outcomes (e.g. food pro-
duction and social connectivity) from individual communities
to larger ecosystem system scales due to each scale’s interac-
tive nature and feedback loops (Krasny et al. 2015; Folke et al.
2016; Johnson et al. 2019). Such social and ecosystem out-
comes generated from civic ecology practices have also been
suggested to foster local urban resilience through its ability to
develop personal and collective capacity (e.g. adaptive co-
management) in response to environmental change and sus-
tain themselves (Krasny and Tidball and Krasny 2009; Barthel
etal. 2014; Kelly et al. 2015). Examples of recent work in this
area include the co-production and connection of diverse
knowledge systems to enhance ecosystem governance
(Tengo et al. 2014), as well as the adaptive co-management
systems supported by various organisations at different levels
(e.g. stewardships and non-governmental organisations)
which share the power of resource management in tune with
the biosphere (Barthel et al. 2005; Folke et al. 2016).
However, whilst these studies provide useful insights into
the relationship between resilience and social-ecological
coupled systems, they remain largely generalised in scope,
conducting evidence base analysis of existing literature or
exploring the management of civic ecology practices more
broadly (e.g. Barthel et al. 2014; Tengo et al. 2014). To date,
they have not yet studied in-depth selected characteristics
which can promote and support such relationships. Nor have
they used collaborative approaches (e.g. focus groups) and
provided useful feedback to the community-based groups
themselves knowledge which can then be used to enhance
their future activities to help strengthen the resilience of
social-ecological systems and related benefits (e.g. ecosystem
and social outcomes).

It is therefore anticipated that our current understanding of
those characteristics, which could help support the develop-
ment of social-ecological resilience, would be better under-
stood if we identify which supporting actions to implement
as well as barriers to consider. This in turn would allow
community-based groups (e.g. environmental volunteering
groups), to better develop their practices to encourage these
characteristics. This would also be valuable in assisting prac-
titioners in socio-ecological and ecosystem service fields in
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their understanding of how characteristics emerging from the
engagement in these environmental community-based prac-
tices may strengthen ecosystem and social outcomes.
Therefore, this study explores this gap in knowledge.

Social-ecological resilience and the Green Impacts
project

The Green Impacts project was a two-year research funded
project, undertaken by sustainable development consultancy,
Resources for Change (see www.r4c.org.uk), and UK
environmental charity, The Conservation Volunteers (see
www.tcv.org.uk). It was conducted from April 2012 to April
2014 and explored two behaviours which could be generated
or enhanced when people engage in environmental
volunteering. Each of these behaviours were explored as two
separate studies, one focusing on pro-environmental behav-
ioural change and the other on characteristics of social-
ecological resilience. Further details and findings of the pro-
environmental behavioural change study are reported in
Seymour et al. (2018).

The second of the two studies is reported in this paper and
focuses on those behavioural characteristics of those who en-
gage in environmental volunteering which can promote and
support the resilience of social-ecological systems. In particu-
lar, the study focused on the following characteristics which
are summarised below: activity, self-organisation, social con-
nections, and skills and knowledge. The four characteristics
have been highlighted by other researchers as key attributes
fostering resilience in social-ecological systems and have re-
ceived most attention in this research area (e.g. Krasny and
Tidball 2009; Kelly et al. 2015; Folke et al. 2016). Whilst the
study focuses on characteristics which occur in social systems
(e.g. social connections), civic ecology practices like environ-
mental volunteering often use these characteristics with an
aim to maintain the structure and functioning of the natural
environment, thus enhancing the environment’s resilience.

Activity

Activity refers to the engagement and regularity of a person’s
involvement in an activity or interaction within a community
group. Within social-ecological resilience, the type as well as
level of activity that one or more members of the group engage
in can facilitate and support social systems whilst serving as a
source of input to carry out activities to manage and sustain
ecological systems (Krasny and Tidball 2012). These can in-
clude volunteer management meetings, local community en-
gagement events (e.g. bat walks) and conservation activities
(e.g. woodland management). Studies have shown engage-
ment and communication can be important assets in facilitat-
ing resilience to construct social support, create a sense of
belongingness, achieve goals and develop relationships

(Norris et al. 2008; Houston et al. 2015; O’Sullivan et al.
2015). Activity can be evaluated through identifying the type
and frequency of activity that one or more group members
engage in. This measurement is important from a project man-
agement perspective, particularly when planning for regular
activities (e.g. weekly or monthly) or single events which can
lead to the promotion of social ecological resilience in relation
to their ongoing and future sustainability. This is because any
variability in either characteristic can enable or inhibit project
management. Through understanding local community
groups’ interacting activities and engagement behaviours
could be considered an important characteristic in relation to
the goals they wish to attain and whether they were attainable.

Self-organisation

Within social systems, self-organisation can refer to a group of
peoples’ abilities to work together towards a collective goal,
having the ability to make decisions, manage resources and
readily adapt to changing conditions. Within social-ecological
resilience, self-organisation can be viewed as an adaptive gov-
ernance process (e.g. learning by doing), leading to the resil-
ience of both social and ecological systems in response to
change (Barthel et al. 2005; Tidball and Krasny 2007). This
can encompass a host of activities (e.g. developing objectives
and managing resources), which can be measured similar to
‘activity’, through identifying the type and frequency of these
activities that one or more group members engage in (Krasny
and Tidball 2009). Evaluating self-organisation as such could
enable civic ecology practices to implement plans to increase
their degree of long-term management and self-sufficiency,
such as adequacy of recruitment and retention, as well as the
allocation of equipment and training resources (Steiner and
Markantoni 2014). This is supported by research which shows
that a group that is effective in self-organising has the re-
sources in place to deliver its aims and have plans in place
to gain new resources, as they are needed (O’Sullivan et al.
2015; Kelly et al. 2015).

Skills and knowledge

Skills and knowledge are two separate yet related concepts.
Knowledge refers to factual information and theoretical con-
cepts learnt through sensory input (e.g. reading and listening),
whilst skills is the ability to apply knowledge to situations
developed through practice (e.g. problem-solving and driving)
(Tidball and Krasny 2007). Within social-ecological resil-
ience, skills and knowledge that one or more person possess
in a group can be viewed as tools for promoting or supporting
social and ecological systems that can lead to action and ad-
vocacy (Tidball and Krasny 2007). These can be both techni-
cal and interpersonal and include communication, administra-
tion, practical woodland management and ecosystem
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functioning. Groups who understand their skills base and rec-
ognise its local value are well placed to share the skills and
local knowledge with the wider community and learn from
others. One way is through direct measurement. Though some
elements of these two concepts can be hard to measure (e.g.
problem-solving ability and tacit knowledge), a group’s de-
gree of knowledge and skills can be measured by the level and
type they attain collectively. In doing so, this can lead to adap-
tive learning, a characteristic which can also help to encourage
resilience (Krasny and Tidball 2012). This can be helpful to
local community groups, enabling them to tailor future
programmes to enhance the fit between volunteers’ contribut-
ing attributes as well as the group’s sustainable functioning
(Magis 2010).

Social connections

Finally, social connections or networks are the relationships
you have with those around you, such as co-workers, friends,
family and stakeholders. Within social-ecological resilience,
social connections are those who create and support social
systems whilst serving as a source of input to carry out activ-
ities to manage and sustain ecological systems. These can
include funders, environmental volunteers, project officers
and local business partners. This characteristic can encourage
a sense of social cohesion and belonging as well as contribut-
ing to the connectedness of a group or community (O’Sullivan
etal. 2015). This characteristic is important due to its potential
ability to help foster engagement and related benefits (e.g.
diffuse information and coordinate management efforts),
whereby the wider and more diverse a group’s social network
enhances their ability to share and learn information. Groups
who widen and diversify their social networks have the ability
to promote social-ecological resilience outcomes, enhancing
their ability to integrate more effectively into their locality,
encouraging adaptive learning, receiving feedback on local
issues, aspirations and opportunities (Tidball and Krasny
2007; O’Sullivan et al. 2015). However, for such approach
to be beneficial requires sufficient time, effort and an adequate
scale of resources from the groups themselves. Further, con-
nections can be simpler to evaluate than the other three indi-
cators, detailing the number and type of connection one or
more group members attain. Such information is again helpful
to local community groups, enabling them to identify the
strengths and weakness of their existing social network as well
as develop and implement plans to improve this network (e.g.
distribution of connections in the group) to best enhance their
ability to promote social-ecological resilience outcomes.

Study design and methods

To examine those characteristics employed by environmental
volunteers to help promote and support the resilience of
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social-ecological systems, the following methods were used
from December 2013 to June 2015: focus groups interviews,
general inductive and descriptive analytical methods.

Participants

The snowball sampling method was used to identify and re-
cruit volunteers. This was because the sampling population
was unknown prior to the study (Carter and Lubinsky 2016).
There are various strengths to this sampling method, including
accessing unknown or hard to reach populations, diffusing
knowledge about the study, fostering collaborative with our-
selves and participants, as well as overall cost-effectiveness
(Bryman 2012). Weaknesses of this methods include non-
response biases and issues gaining access to sampling popu-
lations for various reasons (e.g. organisation protocols)
(Carter and Lubinsky 2016). As these convenience methods
do not give all individuals in the population an equal chance of
being selected, the sampling population may not be truly rep-
resentative, thus increasing potential biases which may reduce
the validity of findings (Bryman 2012; Carter and Lubinsky
2016).

The sampling method was conducted as follows. An initial
Internet search was first conducted to identify those local com-
munity groups which met the study criteria (Bryman 2012).
Our criteria defined the sampling population to include those
local community groups which were all not-for-profit organi-
sations and charities that engaged in environmental
volunteering activities within Greater London (UK). Those
involved in these groups were all unpaid and were short-
and long-term environmental volunteers (see Seymour and
Haklay (2017) for the definition of short- and long-term vol-
unteers). Reasons for this selection was twofold. First, the
groups shared goals with many other environmental
volunteering organisations and community groups across the
UK, engaging members of the public in activities that help
contribute to the conservation and restoration of natural envi-
ronments (Bruyere and Rappe 2007; Measham and Barnett
2008; Smith et al. 2010). Findings from this study can there-
fore be applicable to other similar environmental volunteering
organisations and local community groups (Bryman 2012).
Second, those groups with short- and long-term volunteers
were selected (Seymour and Haklay 2017) to ensure that the
study could explore groups’ existing volunteering activities in
order to provide useful feedback to the community-based
groups themselves so that they may use it to strengthen their
future social-ecological resilience and related benefits (e.g.
ecosystem and social outcomes). One-off volunteering events
were therefore not able to be included for this reason (see
Seymour and Haklay (2017) for the definition of one-off vol-
unteers). Additionally, Greater London was selected as a study
location due to the distances travelled, time and resource avail-
ability of the authors. From the initial search, 20 groups were
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identified as meeting the criteria, 7 of which responded to
author’s email invitations and were therefore representative
of an ‘accessible target population’ (Bryman 2012). Those
who were unable to participate were either being unavailable
at the time of the study or did not respond.

These initial groups were then able to act as gatekeepers
and assisted authors in identifying other groups which met
our sampling criteria (Bryman 2012). This was because
this approach was effective in diffusing knowledge of the
research over a wide geographical area, fostering both col-
laboration and trust between the author and participants
(Rattani and Johns 2017). Collectively, gatekeepers had
connections to 8 further groups, 6 of whom were recruited
for the study. High ethical standards were maintained
throughout the study to reduce any potential for harm and
upset to the participants. Authors adhered to all require-
ments stated in the UCL Ethics Committee Research
Ethics guidelines and the study did not require any ethical
approval. This was because the study did not include any
of the following: vulnerable groups, deception and intru-
sive interventions as well as personal or sensitive informa-
tion. Each local community group was provided with an
information sheet explaining the nature, purpose and gen-
eral format of the interviews. A written consent form was
also attached to the information sheet. Volunteers were
asked to sign the consent forms only after they had read,
understood and voluntarily agreed to be involved in the
research, enabling them adequate time (e.g. 1 to 4 weeks)
to ask any questions they had. Participants were also aware
that they could withdraw from the study at any time.

The study sample comprised of 70 participants from 13
local community groups consisting of between 4 and 10 par-
ticipants per group. Further details about each group’s back-
grounds and characteristics as well as how they were recruited
in this study are summarised in Table 1.

Groups varied in the number of volunteering sessions held
throughout the year. Further details on how environmental
volunteering sessions are delivered more generally as well as
how volunteers engage in these volunteering sessions are
available in in Seymour and Haklay (2017).

Groups also engaged in a variety of environmental
volunteering projects. Projects include habitat management,
creation, restoration and maintenance as well as creating
new nature gardens for local communities and schools. As
the groups are all located in Greater London, all projects occur
in urban settings. Urban settings in the UK have been de-
scribed as being continuously built-up or at least highly pre-
dominant. Approximately, 47% of Greater London is defined
as being ‘green’, 33% of which is classified as natural habitats
(e.g. parks, woodland, wetland, farmland) within open space
according to surveyed habitat information and 14% is estimat-
ed to be vegetated private and domestic garden land (see
https://www.gigl.org.uk/keyfigures/).

Each group was established at least 6 years prior to the start
of this study and were established by their founding members
for their own individual purposes, including enjoyment of
being outdoors, wanting to protect the natural environment
and skills development (Measham and Barnett 2008; Smith
et al. 2010; Asah and Blahna 2013).

It is noteworthy that volunteers from each of the different
local community groups represented a diverse demographic
background (e.g. gender, level of deprivation, age groups and
ethnicity). The socio-demographics of volunteers were not
recording and therefore are not included in this study. This
was in line with the ethical practices and a data sharing agree-
ment with TCV, with all volunteer information being both
confidential and anonymised.

Research design and data collection

A snapshot and cross-sectional research design was used to
explore the four selected characteristics (Bryman 2012).
Thirteen focus group interviews were conducted from
December 2013 to June 2015 with local community groups.
Each interview length was approximately an hour and a half
duration (n=19.5 h). Interviews were conducted by the first
and third author, each having a good level of experience in
using the method and an in-depth knowledge of social-
ecological resilience and environmental volunteering (Patton
2002). Due to time and resource availability of the volunteers,
focus group interviews were held at community centres,
booked conference rooms and offices used by local commu-
nity groups and external stakeholders (Doody and Noonan
2013).

Focus group interviews consist of two main parts: ice-
breaker and group discussion. Icebreaker sessions were
used at the start of the focus group discussions
(Kilanowski 2012). In these sessions, volunteers from each
local community groups were asked to say their name and
to introduce themselves. This approach was used as a pre-
intervention strategy to allow the researchers to become
acquainted with the volunteers and increase group interper-
sonal interactions as well as engage volunteers in under-
standing the objectives of the study (Kilanowski 2012).
When transcribing the ice breaker session, volunteers’
identities were protected using pseudonyms (Patton
2002), with the data collected not being used in the main
data analysis. This was because the session was used pure-
ly as a pre-intervention strategy and did not relate to the
study’s overall aim (Kilanowski 2012).

The focus group discussion directly followed the ice break-
er session and was used to collect data relevant to the study’s
aim. In this session, the groups were each asked a series of
semi-structured open-ended questions which aimed to explore
each of the four characteristics in turn, providing a description
of each characteristic at the start. Questions relating to each
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Table 1  Summarised descriptions of the four characteristics explored for the local community groups. Group’s background information, individual
characteristics and how they were recruited in this study

Group  Group goals Description of group activities Approx. size of the key long-  Approx. years the group Recruitment

no. term group members (*'—see have been active method used
also Seymour and Haklay
2017)

1 To provide a wildlife-friendly ~Teaching members how to 10 9 Gatekeeper

community space with a
focus on and increase
awareness of environmental
sustainability and ‘forest
gardening’. To support lo-
cal community food grow-
ing projects for the benefit
of the local community and
wider environment.

To protect, promote and
enhance an important
inner-city London park.

To maintain the woods for the
benefit of plants and
wildlife living in the woods
and for the benefit of the
public visiting the woods.

To promote the health,
well-being and creativity of
the local community, pro-
vide learning experiences
and build a sense of com-
munity. It also aims to pro-
tect and enhance a unique
and rare wildlife habitat in
London.

To maintain the woods for the
benefit of the woodlands,
grasslands and wildlife for
the benefit of the public
visiting the woods.

To conserve and grow a
variety of herbs and edible
plants for the benefit of the
group and the local
community.

To preserve the green space as
an open space for the
community to use.

To enhance, encourage and
facilitate the work done by
volunteers concerned with
nature conservation. It also
aims to foster an interest in
the natural world within the
community.
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recognise edible plants,
how they are grown in the
forest, and how to cook
them.

To plan improvements to the
park (e.g. sports facilities),
to complete planning
applications, to develop a
programme of community
event and wildlife projects.

To hold weekly conservation
sessions for volunteers, to
collect annual membership
fees apply for funds to buy
resources (e.g. tools), to sell
woodland products the
group creates as well as to
hold annual general
meeting open to all
stakeholders and members.

To grow food, medicinal herbs
and wildflowers, to
undertake conservation
activities, to construct
on-site structures (e.g. main
club house) and upkeep of
the site, as well as undertake
beekeeping events,
well-being activities, arts
and crafts.

To undertake conservation
management of the flora
and fauna on-site, and to
ensure the site is safe to
visitors whilst retaining its
natural beauty and diversity.

To undertake the conservation
management of an
allotment site as well as
ensure the maintenance of
the garden area.

To conserve and maintain the
garden on a seasonal basis.

To undertake the conservation
management of the park,
engage the community in
wildlife events as well as
oversee the training of
volunteers.

13 committee members and 6

12

10

17

5

5

10

200 voting members.

14

35

22

Email invitation

Email invitation

Gatekeeper

Gatekeeper

Gatekeeper

Email invitation

Email invitation
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Table 1 (continued)
Group  Group goals Description of group activities Approx. size of the key long-  Approx. years the group Recruitment
no. term group members (*'—see have been active method used
also Seymour and Haklay
2017)
9 To preserve mature orchards ~ To grow natural fruits, to teach 22 9 Email invitation
for their biodiversity value, educational programmes
history, heritage, beauty, about the orchards, and to
and fruit. sell their produce locally to
support the project.
10 To care for the park and to To conserve and maintain the 19 Gatekeeper
ensure the improvement of park, to oversee the work
its appearance, facilitiesand ~ undertaken by volunteers,
safety. and to train volunteers in
areas of conservation
management.
11 To demonstrate that rivers can To conserve and maintain 29 Gatekeeper
be major assets to an urban river environments, to
environment. It also aims to restore river habitats, to
bring natural beauty, monitor river wildlife, to
educational facilities and provide input on riverside
wildlife value into urban planning applications, to
landscapes and urban lives. raise awareness about river
wildlife through
newsletters, exhibitions,
events, and talks, as well as
engaging in fundraising
activities for financing these
projects.
12 To help maintain and improve To conserve and maintain the 5 committee members and 100 6 Gatekeeper
the ecology of the park. park, to oversee the work voting members.
undertaken by volunteers,
to hold a fitness programme
for volunteers and to train
volunteers in areas of
conservation management.
13 To promote environmental To undertake conservation 35 Gatekeeper

sustainability within the
borough and manage our
sites to maximise
biodiversity and encourage
wildlife.

training schemes, volunteer
gardening sessions, health
and well-being projects,
environmental playschemes
and environmental educa-
tion in local schools as well
as assist local groups in the
design, plan and manage-
ment of their green spaces.

#! Volunteer numbers have not been included as numbers tend to fluctuate widely (see Seymour and Haklay 2017)

characteristic followed the same sequence only changing the
characteristic name before moving on to the next characteristic
(Patton 2002). Example questions used for ‘Activity’ are
outlined below:

What types of activities would you say your group en-
gage in? Please can you provide examples of these where
possible.

Why do you engage in these activities?

How often would you engage in these activities?

Based on our discussion, how active would you say your
group was? Based on your rating for this characteristic and
reflecting on your responses so far provided, what impacts do
you think your activities have on the resilience of social-
ecological systems? Reflecting on your existing activities
and your rating for this characteristic, would you change any-
thing about the activities your group engages in? If so, please
provide examples of how you would do this. How might these
changes, if any, have an impact on the resilience of social-
ecological systems?
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To ensure the validity, the questions used in the focus group
interview were discussed with researchers from UK academic
institutions and other non-governmental organisations with a
good level of knowledge on social-ecological resilience and
environmental volunteering as well as experience of
conducting similar interviews (Patton 2002). Feedback pro-
vided strengthened questions making alterations where re-
quired. This was to ensure the questions were clear, neutral
and sensitive in nature (Bryman 2012). Plans were also made
in case any difficulties emerged, including phrasing of com-
plex questions or prompts and any reserved members of the
local community groups interviewed (Doody and Noonan
2013).

Each question was discussed in turn and asked volunteers
to provide examples to support their answers (Patton 2002).
Volunteers were also asked to record their answers onto post-it
notes, an interactive method shown to help facilitate discus-
sions as well as to draw out central ideas and encourage those
reluctant volunteers (Peterson and Barron 2007).

A probing technique was also used throughout to encour-
age elaboration or explanation, using 5 focused follow-up
questions (e.g. ‘Can you tell me more about that?’). This tech-
nique has been shown to increase the richness and depth of
responses (Doody and Noonan 2013). The technique also
allowed the flexibility to focus on promising avenues of con-
versation that might not have otherwise been in the list of
questions (Bryman 2012).

Each group was then asked to collectively rate themselves
for each of the characteristics in turn. This enabled and sup-
ported our aim of examining any differences between the
groups (Bryman 2012). Each question was rated using a 5-
point Likert scale with a total score of 20, 5 being the most and
0 being the least (Joshi et al. 2015). The Likert scale was
selected as a simple and readily comprehensible method
where groups choose those options that best support their
self-reported opinions and enabled us to measure these opin-
ions (Joshi et al. 2015). It is noteworthy that the ratings were
based on a group consensus and it is uncertain whether data
generated might be subject to group effects (e.g. dominant
group members and other group dynamics), particularly as
volunteers were already known to each other and may be
responsible for incomplete or biased information processing
(Joshi et al. 2015). Rating scales for characteristics ‘activity’
and ‘self-organisation’ were based on their perceived frequen-
cy of occurrence (1 = ‘never’, 2 = ‘rarely’, 3 = ‘sometimes’,
4 =‘often’, 5 = ‘always’), whilst for ‘connectivity’ and ‘skills
and knowledge’ scales were based on their perceived quality
(1 ="“very poor’, 2 =‘poor’, 3 = ‘fair’, 4 = ‘good’, 5 = ‘excel-
lent’). Outcomes of the scales were therefore not comparable
across each of the four characteristics.

All data collected was made both confidential and
anonymised, where no individual could be linked to or iden-
tified from their data information, before being stored in
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compliance with the Data Protection Act (1998). In-depth dis-
cussion notes were written for each focus group interview and
were validated by the volunteers during and at the end of each
session. To ensure validity of information gathered, all content
recorded was clarified with volunteers and their identities
were protected using pseudonyms (Patton 2002).

Data analysis

Data analysis was conducted using a mixed method approach
which consisted of two main parts: descriptive summary of
each group’s self-reported ratings for the four characteristics,
and a hybrid thematic coding analysis of focus group inter-
view discussion notes and post-it notes. The descriptive sum-
maries were performed using R (Version 3.1.1) and qualitative
analysis using Atlas.ti (Version 8).

Due to the nature and scale of data collected, each group’s
self-reported ratings were summarised for the four character-
istics using a descriptive data analysis approach (Jebb et al.
2016). This approach supported the study’s aim of examining
the any differences between each group. Authors were also
able to measure groups’ self-reported opinions (Joshi et al.
2015). Likert scores were first summarised for each of the four
characteristics as perceived by each local community group.
The general descriptions for each of the four characteristics
were then explored presenting their variable types, descrip-
tions, group members involved and frequency or amount
(Jebb et al. 2016). This flexible approach was used to reveal
and visually represent the underlying features of the dataset,
using both graphical (e.g. bar charts) and non-graphical (e.g.
descriptive) summaries (Jebb et al. 2016).

Focus group interview discussion and post-it note data
were then analysed using a thematic hybrid coding approach,
integrating data-driven codes (inductive) with theory-driven
ones (deductive), as detailed by Fereday and Muir-Cochrane
(2007). Whilst this approach does share some similarities with
Grounded theory, balancing both inductive and deductive rea-
soning, authors did not use a systematic set of procedures with
the purpose of developing a substantive theory (Grbich 2013;
Braun and Clarke 2008). Instead, the purpose of the approach
was to progress towards the identification of overarching
themes that captured a phenomenon rigorously and was used
to categorise data into themes (Fereday and Muir-Cochrane
2007).

The thematic hybrid coding technique allowed flexibility to
explore emerging data that was new or expanded on the
predetermined codes that might not have otherwise been cap-
tured thereby enriching study findings. The technique also
facilitated a systematic approach, assessing to what extent
engaging in environmental volunteering has the potential to
strengthen social-ecological resilience as well as whether the
four characteristics explored were contributing factors
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(Fereday and Muir-Cochrane 2007). An inductive approach
was first used to identify key themes, categories and linkages
that emerged from the text data (Thomas 2006). A deductive
approach was then used to analyse the discussion and post-it
note data using predetermined codes based on the four char-
acteristics being explored in this study (Fereday and Muir-
Cochrane 2007). During these two stages of analysis, the
themes which emerged through the inductive coding of the
focus group interview discussion and post-it note data were
first compared with concepts and themes mentioned in relat-
ing literature (e.g. co-management system; see the literature
section of this article). The focus group interview discussion
and post-it note data was then additionally coded in relation to
the concepts and themes mentioned in relating literature as
part of the deductive coding stage. This data triangulation
approach was used to increase the credibility and validity of
the results as well as to strengthen the knowledge and under-
standing about the phenomena being explored (Patton 2002;
Bryman 2012).

Coding was conducted by the first and last authors, each
with in-depth knowledge of social-ecological resilience and
environmental volunteering (Grbich 2013). Intercoder reli-
ability was measured using a simple proportion agreement
method due to the large-scale variations in coding, and explor-
atory nature of the study (see Campbell et al. 2013). An
intercoder agreement score of 79% percent was identified
which is deemed acceptable (Kurasaki 2000; Campbell et al.
2013). This was achieved using a mutual codebook and
interrater agreement between coders on coding categories
and level granularity (Campbell et al. 2013). The codebook
contained the following aspects: code type, basic definition of
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code, a full description of code, granularity of code, guidelines
of when and when not to use it as well as examples. This
approach increased consistency in coding, intercoder reliabil-
ity as well as training and support to all coders (Campbell et al.
2013).

Results

Findings from this study explore the ways in which engaging
in environmental volunteering has the potential to strengthen
social-ecological resilience at group level. The local commu-
nity groups’ self-reported ratings are first summarised for each
characteristic. The in-depth interview discussions are then ex-
plored. Direct quotations from the discussion and post-it notes
illustrate selected themes and serve to contextualise volun-
teers’ responses. Pseudonyms were used to protect the identity
of respondents.

Resilience profiles of local community groups:
self-reported scores

Descriptive measurable summaries of the 13 local community
group’s self-reported scores for each characteristic explored
are found in Fig. 1. Nine groups perceived the amount of
activity they engaged in to be high and rated themselves with
ascore of 5 (e.g. ‘always’). The remaining 4 groups perceived
their activity levels as either scores of 1 (e.g. ‘never’ active) or
4 (e.g. ‘often’ active). Further, all 13 groups reported mixed
scores for their overall amount of self-organisation they per-
ceived themselves to be engaged in, ranging from a score of 1
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Fig. 1 General summary of local community groups’ perceived scores for each characteristic
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(e.g. ‘never’) to 5 (e.g. ‘always’). No groups reported their
level or quality of connections and skills and knowledge to
be ‘poor’ or ‘very poor’ (score of 1 and 2), instead scoring
themselves from 3 (e.g. ‘fair’) to 5 (e.g. ‘excellent’).

Summarised descriptive notes for the characteristics ex-
plored with each of the groups are found in Table 2. The table
illustrates the various types of activities the groups engaged in
for each of the characteristics explored. The number of activity
types per characteristic ranged from 2 to 11, and covered a
wide spectrum, including involvement in management plans,
experience in financial organisation and obtaining skills in
public relations. For instance, 2 groups reported that few
members had knowledge in administration, whilst the other
11 groups reported a wide range of skills in horticulture and
conservation, from non-experienced to those more experi-
enced. Similarly, there were mixed responses between groups
in terms of the number of connections they had with local
services, ranging from none to 10. There were also mixed
findings in the number of group members being involved in
the different activity types. For example, whilst there were
often 1 or 2 members involved in undertaking finance and
resource management activities, all members were involved
in environmental volunteering activities.

Resilience of local community groups: group
discussions

The 13 local community groups in this study presented mixed
responses to the focus group interview questions. The re-
sponses and discussions for each these characteristics as well
as other relating themes which emerged are outlined below.

All groups in this study reported that they were engaged in
a variety of different activities or interactions both within the
group as well as the local community. Activities included
holding committee or community ‘meetings’, ‘frequent email
correspondence’ and ‘local events’, as well as undertaking
regular local conservation and community activities (e.g.
guided wildlife walks and community gardening). However,
differences were identified in the amount of activities each
group engaged in. Reasons for these differences in activity
levels related to a number of factors, such as issues surround-
ing land ownership, financial resources, seasonal variability
and ability to self-organise. For example, 11 groups reported
that they engaged in regular amounts of activities on a weekly
or fortnightly basis, with one volunteer commenting:

[Wle carry out various activities every Tuesday and
Friday as well as the first and third Sundays of every
month. Our activities centre on conservation, environ-
mental education, and sustainable agricultural tech-
niques due to them recognising that children are future
guardians of the environment. A lot of activities take
place at the ecology centre, including, pond dipping,
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talks on sustainable living, star gazing, tree identifica-
tion, and habitat creation for badgers, bats and foxes. We
also organise Green Fairs in which organisations can
come and demonstrate different skills or sell locally
made, organic products.

By contrast, only 2 groups noted having a low amount of
activities. For example, one volunteer stated:

[W]e meet once every three to four months to have
discussions. However, as four members are family or
close friends, they sometimes talk about the green ‘off
the record’ in between this time. We work on the garden
on a seasonal basis and highlight the need for further
activities to enhance our group’s intercommunications.

Further, 9 groups in this study identified sources of ‘ac-
tivity’ as being one way to strengthen the resilience of
ecological and social systems (e.g. restoration of natural
habitats). These groups reported this to occur both at a
group level through holding regular volunteering sessions
or committee meetings as well as those within the local
community that engaged in the group’s community events
(e.g. social connection). Three of these groups went on to
suggest social and ecological system outputs fostered by
these activities which can strengthen the resilience of these
systems. These outputs included widening social connec-
tivity (both at group and wider community levels) and the
groups’ support system (e.g. collective capacity building;
see Krasny and Tidball 2009; Barthel et al. 2014; Kelly
et al. 2015), as well as increasing the awareness and capac-
ity to learn about the environment and its ability to sustain
human well-being. These 3 groups also identified other
secondary social, environmental and economic impacts as-
sociated with increase amounts of activity, including trans-
ferable learning opportunities and increases in financial
capital to support groups’ environmental practices.

For example, as one volunteer stated:

[We] are very hospitable and the idea of events on the
green such as Christmas mulled wine, summer BBQ,
and cake sales could be the projects best way to raise
community resilience.

This is supported by another volunteer who noted:

We are looking to strengthen current links with residents
and the wider community as well as help other commu-
nity groups carry out their activities. By doing this, we
could ensure greater support for various projects as well
as a more consistent core or base of volunteers that are
needed in order to carry out planned activities and
events.
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Table 2

The table illustrates the various types of activities the groups engaged in for each of the characteristics.

Characteristic

Types of activities

Description

Frequency, number or
quality

Number of group
members involved

Activity

Self-organisation

Connectivity

Skills and
Knowledge

Environmental
volunteering
sessions

Events

Fundraising and
finance

Meetings

Management Plans

Contractors

Local services

Other non-governmental

organisations
Public relations,

communication and
media

Finance and resource
management

Horticulture and
conservation

Administration

Group members engage in a wide range of practical
conservation and outdoor-based activities. These
include food growing, pond weeding, dry stone
walling, and coppicing trees.

Educational learning programmes for schools, guided
walks and fairs to sell local produce (e.g. vegetables
or homemade chutneys).

Financially resource and manage the daily running of
these groups. This can include applying for funding
grants, organising membership fees and raising
charitable donations.

Organised meetings are used to discuss topics relating
to the management of the local community groups.
These include events, activities and resources. These
usually involve most group members, with some
groups including external stakeholders, governing
bodies and funders to attend.

Written documents which provide a detailed
description of group’s goals, objectives, activities
and resource management plans. These plans are
usually reviewed at meetings (see above) and
assigned to one or more members of the group.

People or firms that are hired by the group to provide
materials or to perform activities. These include
building materials (e.g. wood), hired equipment and
those licenced to coppice trees.

Schools, colleges, governmental ministers (MPs),
education outreach programmes and local
businesses (e.g. garden centres) which provide
goods or services (waste management) to the
community or town.

Independently run charitable trusts and community-led
organisations. These includes friends of the local
park, resident associations and rehabilitation groups.

Communicated key messages about their work or
advertise upcoming events to local newspapers and
through social media platforms. This is usually done
by one or more members of the group who have
pre-existing skills and knowledge in this area.

Financial and resource organisation within the group,
including overseeing the management of a funding
grant and the allocation of equipment required for
the group’s activities. This is usually by one member
of the group who has been assigned the role of
‘treasurer’ who have pre-existing skills and knowl-
edge in this area.

A wide range of gardening and habitat management
activities, including food growing, community
gardening, pond weeding, dry stone walling, and
coppicing trees. These activities are mostly
undertaken by all members of the local community
group, some with pre-existing skills and knowledge
with others learning from these members.

The general organisation of the local community
groups, including computing, organising, scheduling
and recruitment. This is usually by one or two
members of the group who has been assigned the
role of administrator who have pre-existing skills
and knowledge in this area.

Ranges from 2 days a
week to monthly

Ranges from monthly to

every 6 months

Weekly to 6 months

Ranges from weekly to

monthly

Yearly to every 20 years

None to 6 connections

None to 10 connections

None to 3 connections

Ranges from

non-experienced to ex-

perienced

Few members are
experienced

Ranges from

non-experienced to ex-

perienced

Few members are
experienced

All members

1 or 2 members of
the group

1 or 2 members of

the group

4 to 10 members

1 or 2 members of
the group

1 or 2 members of
the group

4 to 10 members

4 to 10 members

1 or 2 members of
the group

1 or 2 members of
the group

4 to 10 members

1 or 2 members of
the group
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Further, this study identified variability in each of the 13
groups’ abilities to self-organise in relation to acquiring re-
sources (e.g. fundraising and grant applications), decision-
making processes, as well as strategic aims for the future of
the group and its activities. For instance, 4 groups have a
future management plan in place outlining any potential future
risks and are supported through a regular funding source or
self-sufficiency (e.g. membership fees). As one volunteer
reported:

[We] receive our income from various sources, the big-
gest being from fee-based education work that they do
with schools in the borough and the contracts they re-
ceive to deliver environmental projects and training ...
Projects are also funded by the lottery and other chari-
table trusts.

Conversely, 2 groups in this study had no set aims or ob-
jectives. This related to various reasons, such as no formalised
decision-making processes, permissions for use of land and
lack of regular and consistent members. As one volunteer
commented:

It’s hard to imagine the future ... There is no secure or
regular funding in place or funding applications. [We]
do not have plans in place to recruit new members be-
cause there is no membership.

In addition, 3 groups noted that despite having a sufficient
number of volunteers who were regularly involved in
volunteering sessions which aim to support the natural envi-
ronment, volunteers were often reluctant to get involved in
other activities viewed as equally important for the self-
organisation and sustainability of the group itself (e.g. com-
mittee meetings). This reluctance to be involved was viewed
as a contributing factor reducing their group’s continuity and
adaptive capacity, particularly as those volunteers who are
involved were soon to retire.

All 13 groups in this study presented a good degree of
awareness of their skills and knowledge base, both within
the groups themselves as well as those external stakeholders
they connect with. These varied widely from those transfer-
able skills and knowledge associated. For example, skills re-
lating to existing employment (e.g. ‘teaching’ and ‘project
management’), as well as those skills more specific to their
groups’ activities, including ‘conservation management’,
‘horticulture’ and ‘volunteer mentoring and co-ordination.’
As one volunteer said:

[W]e currently have the knowledge and skills needed to
complete our work. Our wide variety of backgrounds
means that we can draw on a wealth of knowledge and
experience to support our work. Some members are
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experts on plants and animals found in the woods, some
have expertise in woodland management and others in
administration and use of IT. The group can also draw
on outside expertise through the local council and con-
tractors. Two of our members also are qualified in chain-
saw use, two others are qualified to use herbicides, and a
number of members have experience of using a brush
cutter. But only one group member has access to a four
by four vehicle, which we use for transporting heavy
equipment and product around the woods.

Similarly, 10 groups in this study recognised their ability to
make a wider contribution to their local environmental and
community work, with one volunteer commenting:

[We] serve the local community by providing herbs and
lots of edible plants and educating young people who
visit on school trips as well as those who have fallen out
of'school ... liaising with local shops and businesses for
prizes for the summer events which we organise.

In addition, 9 groups highlighted areas that they felt there
was room for improvement as well as how particular skills and
knowledge are distributed within the group themselves and
those external stakeholders they connect with. For instance,
as one volunteer stated:

[W]e feel that more conservation knowledge is desired
because knowledge of the plants specific to our reserve
is limited. But logistics and cost limit our ability to do
this. Also, we feel somewhat uncomfortable with public
relations and using newspapers, so more development
of public relation skills are needed. We do have access to
these skills and knowledge through some members, but
the members won’t necessarily have the time to spare.
Also, we feel that the group is dependent on certain
members bringing skills and knowledge from other
areas of their life and so over the long term there is a
danger of not replacing any that are lost if [volunteer]
recruitment is low.

In response, 5 groups in this study identified the need for
merging knowledge both within the group and incorporating
that from those external stakeholders or sources (e.g.
ecosystem governance; see Tengo et al. 2014). For instance,
2 groups sponsored volunteers to attend relevant training
courses held by third parties or other stakeholders. Three other
groups held management meetings open to the public and its
members and viewed this as a knowledge exchange opportu-
nity (e.g. collective capacity to learn and adapt; see Krasny
and Tidball 2009; Barthel et al. 2014; Kelly etal. 2015). These
5 groups felt such approach would both be used to support
volunteer’s ability to conserve the natural environment as well
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as other group activities which can foster those characteristics
explored in this study and strengthen their sustainability (e.g.
the use of public relations to raise awareness of their work,
recruit volunteers and increase social connectivity).

Finally, all 13 groups in this study reported a good degree
of awareness of their social connections. Examples of social
connections mentioned by these 13 groups included family,
friends, schools, other local community groups, funders,
members of the councils, housing associations and contrac-
tors. However, differences were identified in the amount of
connections each group had. Reasons for these differences in
the amount of connections related to a number of factors, such
as time availability and size of the group as well as how con-
nections are distributed within the group.

Three groups presented a wide range and amount of con-
nections; many individual connections were shared equally
across members of the groups. As one volunteer commented:

[W]e have a strong range of connections we currently
use, and many individual connections are shared be-
tween so in the event of loss of one of our committee
members there would not be too much of an impact and
increase our degree of resilience. We also have consis-
tent ideas about what further connections we need and
are gradually expanding the reach of our group where
necessary.

In addition, there were 4 groups in this study who identified
a good level of social connectivity (score of 4) owing to the
co-management system the groups used (e.g. ‘Friends of X’
community groups). These groups worked collaboratively or
in partnership with various stakeholders to achieve their on-
going activities, including council members, local businesses,
schools and community associations. In doing so, these 4
groups were able to distribute activities more widely, update
members on their activities and seek wider support in deci-
sion-making. These groups also felt their management system
enabled their ability to foster and strengthen resilience in both
social and ecological systems (e.g. restoration of natural hab-
itats and social connection) as well as strengthening their
community’s ability to adapt to future changes.

Conversely, 6 groups reported a low amount of connections
identified the need to expand their connections and outreach
as well as distributing connections more widely within the
group to ensure their long-term sustainability. As one volun-
teer commented:

[TIwo of the group have the majority of the connections
and each of these group members have different points
of contact. This will be helpful in acquiring different
skills and knowledge. Potential contacts are limited,
but we could use them to meet the needs for working
on the greenspace. These [potential contacts] could be

the local garden centre, scouts, guides, local flower shop
and national lottery funding. If these contacts are used
effectively as well as our existing contacts our group
could achieve its main aim of becoming an enjoyable
space in a short amount of time.

Discussion and implications of this study

The study finds there to be variability in those characteristics
undertaken by local community groups those who engage in
environmental volunteering activities regarded by some to be
key attributes which have the potential to foster the resilience
of social-ecological systems at group level (Krasny and
Tidball 2009). The study’s findings also provide further con-
textual insight into the types and variability of self-reported
activities of those who engage in environmental community-
based practices and whether they act as enablers or barriers
within the key characteristics being explored (e.g. Barthel and
Isendahl 2012; Barthel et al. 2014; Tengo et al. 2014). Such
knowledge is useful for practitioners, policy makers and re-
searchers for providing an understanding of existing behav-
ioural characteristics of those who engage in environmental
community-based practices (e.g. environmental volunteering
sector) and how these may relate to social-ecological system
outcomes. For example, if a community group engages in a
high amount of activity (e.g. meetings, local events and group
activities), this can help to facilitate and support social systems
whilst also serving as a source of input to carry out activities to
manage and sustain ecological systems (Krasny and Tidball
2012). This knowledge could also be used to help design
environmental community-based practices that could help
promote and strengthen the long-term resilience of social-
ecological systems, identifying which enablers to implement
(e.g. meetings and management plans) and barriers to consider
(e.g. retention and funding resources) within those character-
istics explored.

Additionally, the collaborative approaches (e.g. focus
groups) used in this study could also be viewed as valuable
to relevant practitioners, providing useful feedback methods
to other groups who engage in similar environmental
community-based practices. For instance, the method allows
local community groups to not only identify their existing
degree of skills and knowledge, but it also enables them to
discuss ways of strengthening those skills or areas of knowl-
edge that they feel could be improved (e.g. developing skills
in volunteer mentoring). Such an approach could be used to
strengthen those enabling characteristics in social systems
(e.g. social connections), thus enhancing the resilience of so-
cial and environmental systems as well as other related bene-
fits (e.g. well-being). Further discussions about those charac-
teristics explored in this study are outlined below.
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Most groups in this study perceived the amount of activity
that one or more members of the group engage in as relatively
high and centred on those activities which can facilitate and
support social-ecological systems (Krasny and Tidball 2012).
The findings from this study resonate with other similar studies
(e.g. Krasny and Tidball 2009; Kelly et al. 2015; O’Sullivan
et al. 2015). Further, when asked what impacts do you think
your activities have on the resilience of social-ecological sys-
tems, groups in this study also identified social and ecological
outputs fostered by these activities (e.g. food production and
social connection), as well as identified other secondary social,
environmental and economic impacts associated with increase
amounts of activity (e.g. well-being). These findings from this
study again resonate with other similar research (Krasny et al.
2015; Folke et al. 2016; Seymour et al. 2018; Johnson et al.
2019). Conversely, a few groups in this study instead reported
alow level of activity when asked to rate how active the group
was as well as the frequency of the activities they engaged in.
Reasons for these differences between the groups in this study
in activity levels are explored in other literature and relate to
various factors, including issues surrounding landownership,
sustaining motivation, financial resources, seasonal variability
and ability to self-organise (e.g. Kelly et al. 2015). Of these
reasons mentioned, the issue of sustaining motivation has also
been raised by O’Sullivan et al. (2015). In their article, they
highlight that whilst engagement in activity can be regarded as
a characteristic fostering social-ecological resilience, without
knowing how best to implement it in practice can make it a
challenge (O’Sullivan et al. 2015). Further, in this study, dif-
ferences were also observed during the analysis between
groups relating to the types of activities they engaged in, cov-
ering a wide spectrum. These variable responses were often
linked to those contextual factors as outlined above (e.g. finan-
cial resources and landownership). Such knowledge from this
study can be valuable from a project management perspective
when planning for activities (e.g. weekly or monthly) which
can lead to the promotion of social-ecological resilience. For
example, findings in this study suggest the need for other en-
vironmental community-based groups to engage in similar
levels of activity regarded by participants in this study as rela-
tively high (e.g. weekly or monthly) as well as those types of
activities viewed as effective for facilitating and supporting
social-ecological systems (e.g. educational learning
programmes for schools, guided walks and fairs to sell local
produce). Further, this study shows that such approach can
assist local community groups understanding their existing in-
teractive activities and engagement behaviours, knowledge
which is useful for planning for future goals they wish to attain
and whether they are attainable.

With regard to self-organisation, the analysis from this
study presented differences between groups in the amount
and types of contributing activities they perceived themselves
to be engaged in. Differences identified in this study have
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been explored by other studies which have often related these
differences to contextual factors or a groups’ existing practices
(e.g. co-management systems and contingency or business
planning) to implement plans to increase their degree of
long-term management and self-sufficiency (Steiner and
Markantoni 2014; O’Sullivan et al. 2015; Kelly et al. 2015).
These included acquiring resources and decision-making pro-
cesses as well as strategic aims for the future of the group and
its activities. For instance, whilst some groups reported a high
level of self-organisation presenting a strong degree of long-
term management and self-sufficiency, others were hindered
by both internal (e.g. volunteer retention, reluctance to be
involved and insufficient decision-making process) as well
as external factors (e.g. financial resources and issues of land-
ownership). Several elements explored by other studies might
explain the trends identified in this study, including commu-
nity competence, adequate tangible support, volunteer’s own
motivations (e.g. linked to hedonic experiences), use of co-
produced knowledge and adaptive co-management system as
well as flexibility (Norris et al. 2008; Tengd et al. 2014;
Strzelecka et al. 2017, 2018; Woosnam et al. 2019).
Findings from this study therefore suggest a high level of
self-organisation might be needed to ensure the long-term
management and self-sufficiency of these local community
groups. This could be achieved through implementing similar
practices at a similar frequency and quality as groups from this
study, including applications for financial support, and fre-
quent group meetings involving external stakeholders as well
as developing a management plan. Further, findings from this
study suggest that evaluating self-organisation using collabo-
rative approaches (e.g. focus groups providing useful feed-
back), such as that used in this study, could enable other rel-
evant practitioners that engage in similar environmental
community-based practices, like environmental volunteering,
to implement plans to help increase their degree of long-term
management and self-sufficiency. These plans can include ad-
equacy of recruitment and retention, as well as the allocation
of equipment and training resources in order to effectively
match a group’ aims and management plans (Steiner and
Markantoni 2014). Findings in this study are supported by
other research which shows that a group that is effective in
self-organising has the resources in place to deliver its aims
and have plans in place to gain new resources, as they are
needed (O’Sullivan et al. 2015; Kelly et al. 2015).

Finally, groups in this study were found to vary in how they
rate themselves when asked to for their levels of social con-
nectivity, skills and knowledge, ranging broadly from ‘fair’ to
‘excellent’. Groups in this study varied in the numbers of social
connections they currently engage with. Reasons for the dif-
ferences found in this study in the amount of connections have
also been explored by other similar studies relating these dif-
ferences to several factors, including time availability, collab-
oration with multiple partners (e.g. co-management system),
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size of the group as well as how connections are distributed
within the group (e.g. Krasny and Tidball 2009; Houston et al.
2015). Further, those groups in this study who presented a large
amount of connections with many individual connections were
shared equally across the group worked as a co-management
system (e.g. ‘Friends of X’) known to increase the resilience
social-ecological systems (Krasny and Tidball 2009; Barthel
et al. 2014; Kelly et al. 2015). Conversely, few groups in this
study reported a low amount of shared connections when
asked to provide examples, recognising their need to share
these more equally. This importance to have a wide range of
social connections external to the group as identified in this
study is a finding shared more equally within a group and has
also been noted by others (Tidball and Krasny 2009;
O’Sullivan et al. 2015; Houston et al. 2015) and is an approach
recommended by the authors of this study for other similar
groups. This could be achieved through various social net-
working activities (e.g. holding open committee meetings
and inviting external stakeholders to group events) therefore
enhancing communication channels within the groups and
stakeholders. One reason, as they suggest, is that this approach
can ensure that external stakeholders are more invested in de-
cisions, thus making the decision-making process better in-
formed. Additionally, having a wider and more diverse social
network can be an effective way to diffuse knowledge as well
as enhance other aspects of social capital in the community
(e.g. social cohesion and trust). This can permit groups to be
more effective in working towards a collective goal, leading to
the resilience of both social and ecological systems in response
to change (Barthel et al. 2005; Tidball and Krasny 2007).

All groups in this study were acutely aware of their skills
and knowledge base when asked to describe them, both those
within the group and those of external stakeholders they con-
nected with. Skills and knowledge identified by the groups in
this study varied widely from those transferable (e.g. teaching
and project management) and interpersonal (e.g. networking),
to those more specific to their groups’ activities (e.g. environ-
mental conservation and volunteer co-ordination). Further,
most groups in this study recognised areas for improvement
when asked to review the knowledge skills they collectively
obtained as a group and consider the impacts their activities
have on the resilience of social-ecological systems. In partic-
ular, the groups highlighted the need to increase the distribu-
tion and sharing of skills and knowledge both within the group
as well as incorporating that from those external stakeholders
or sources, reflecting what other researchers term as ‘ecosys-
tem governance’ (Tengd et al. 2014). This view highlighted by
groups in this study is also shared by other scholars (Adger
2000; Krasny and Tidball 2009; Kelly et al. 2015) who com-
ment on the importance of diversity and ecosystem gover-
nance when fostering social-ecological resilience as well as
having the right set of skills and knowledge (e.g. environment
specific and local knowledge). In doing so, this can lead to

adaptive learning as well as a group’s ability to make more
effective informed choices regarding its resource manage-
ment, such as volunteer retention and recruitment (Krasny
and Tidball 2012; Tengd et al. 2014; Folke et al. 2016). This
perspective is also shared by the authors of this article who
recommend the importance of environmental community-
based groups who engage in similar practices to those groups
in this study to understanding their skills set. This is because
this approach can enable groups to tailor future programmes to
enhance the fit between their contributing attributes with the
ongoing sustainable functioning of their activities, fostering
and strengthening the resilience of social-ecological systems
in the process (Magis 2010). For example, one group in this
study identified the need for furthering their knowledge of
plants specific to their reserve which would increase the re-
serve’s plant health which in turn would contribute to other
ecological outputs (e.g. food production). Yet, authors also
note that those attributes recognised as areas for improvement
may differ across groups’ depending various factors (e.g.
types of activities they engage in as well as their future goals
and objectives). These can range from those more generalised
(public relationships) to those more specialised (e.g. conser-
vation management techniques) and can often be limited by
shared knowledge and/ or resources.

Study limitations and future research

There are two main limitations relevant to this study. First,
findings observed were case specific to local community
groups in the Greater London region that engaged in environ-
mental volunteering. As these groups share goals with other
environmental volunteering organisations in urban regions
across the UK, findings observed in this study can be appli-
cable to other similar environmental volunteering. However, it
remains uncertain whether these findings can be applicable to
local community groups in other urban and rural populations.
It is therefore recommended that further work using the
methods applied in this study would be beneficial to explore
those characteristics presented by similar local community
groups in other urban and rural regions. This would therefore
enable one to determine whether these findings are more
widespread amongst urban-rural populations.

Second, due to the nature of workshop discussions, it is
uncertain whether data generated might be subject to group
effects (positive and negative), particularly as volunteers were
already known to each other. Reasons for this include domi-
nant group members, peer pressure and other group dynamics
and may be responsible for incomplete or biased information
processing. Future research therefore needs to identify poten-
tial influences of group effects by both measuring separate
individual and group effects as well as through implementing
additional methods (e.g. one-to-one interviews with
volunteers).
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Conclusion

This study provides further insight on the nature of social-
ecological resilience amongst local community groups within
Greater London (UK) who engage in environmental
volunteering, a type of environmental community-based prac-
tice. Characteristics explored were found to vary differ be-
tween groups regarded by some to be key attributes which
have the potential to foster the resilience of social-ecological
systems at group level. Findings from this study also provided
further contextual insight into the types and variability of self-
reported activities the groups engaged and whether they act as
enablers or barriers within the key characteristics being ex-
plored. These findings can be particularly useful to
volunteering services and local community groups to create
programmes which encourage those enabling characteristics
to foster the resilience of social-ecological systems. This
knowledge would also be valuable in assisting practitioners
in socio-ecological and sustainability fields in their under-
standing of how characteristics emerging from the engage-
ment in these activities may promote ecosystem and social
outcomes.

Most groups perceived the amount of activity that one or
more members of the group engage in as relatively high and
centred on those activities which can facilitate and support
social-ecological systems. However, few groups instead re-
ported a low level of activity. Reasons for these differences
in activity levels relate to various factors, including issues
surrounding landownership, volunteer’s own motivations
(e.g. linked to hedonic experiences), sustaining motivation,
financial resources, seasonal variability and ability to self-or-
ganise. Differences were also observed between groups relat-
ing to the types of activities they engaged in, covering a wide
spectrum. Through understanding their existing interactive
activities and engagement behaviours, such approach can as-
sist local community groups for planning for future goals they
wish to attain and whether they are attainable.

In relation to self-organisation, groups differed in the
amount and types of contributing activities they perceived
themselves to be engaged in (e.g. acquiring resources).
Several factors might explain these trends, including commu-
nity competence, adequate tangible support, use of co-
produced knowledge and adaptive co-management system
as well as flexibility. Evaluating self-organisation groups can
then use this knowledge to implement plans to increase their
degree of long-term management and self-sufficiency (e.g.
recruitment and retention).

Finally, groups were found to vary in how they rated them-
selves for their levels of social connectivity, skills and knowl-
edge, ranging broadly from ‘fair’ to ‘excellent’. Reasons for
these differences related to several factors, including time
availability and size of the group as well as how connections
are distributed within the group. Further, all groups were
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acutely aware of their skills and knowledge base, both those
within the group and those of external stakeholders they con-
nected with. Groups also recognised areas for improvement.
In particular, they highlighted the need to increase the distri-
bution and sharing of skills and knowledge within the group.
This view is also shared by other resilience scholars and can
lead to adaptive learning as well as a group’s ability to make
more effective informed choices regarding its resource
management.

The study also identifies areas that warrant more research.
For instance, this study serves as a case study focusing on the
Greater London region. Future research should make further
comparisons across the UK to explore those characteristics
presented by local community groups that engage in environ-
mental volunteering in other rural and urban regions as well as
across demographics. Similarly, future research therefore
needs to identify potential influences of group effects by both
measuring separate individual and group effects as well as
through implementing additional methods (e.g. one-to-one in-
terviews with volunteers).
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