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Abstract
There has been increasing attention to and investment in local environmental stewardship in conservation and environmental
management policies and programs globally. Yet environmental stewardship has not received adequate conceptual attention.
Establishing a clear definition and comprehensive analytical framework could strengthen our ability to understand the factors
that lead to the success or failure of environmental stewardship in different contexts and how to most effectively support and
enable local efforts. Here we propose such a definition and framework. First, we define local environmental stewardship as
the actions taken by individuals, groups or networks of actors, with various motivations and levels of capacity, to protect,
care for or responsibly use the environment in pursuit of environmental and/or social outcomes in diverse social–ecological
contexts. Next, drawing from a review of the environmental stewardship, management and governance literatures, we
unpack the elements of this definition to develop an analytical framework that can facilitate research on local environmental
stewardship. Finally, we discuss potential interventions and leverage points for promoting or supporting local stewardship
and future applications of the framework to guide descriptive, evaluative, prescriptive or systematic analysis of
environmental stewardship. Further application of this framework in diverse environmental and social contexts is
recommended to refine the elements and develop insights that will guide and improve the outcomes of environmental
stewardship initiatives and investments. Ultimately, our aim is to raise the profile of environmental stewardship as a valuable
and holistic concept for guiding productive and sustained relationships with the environment.
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Introduction

The need to promote improved human-environment inter-
actions through stewardship is ever pressing, which applies
to terrestrial, marine, aquatic, and aerial environments in
both rural and urban environments (Millenium Ecosystem
Assessment 2005; Allsopp et al. 2009; Rockström et al.
2009; Chapin et al. 2010; Díaz et al. 2015; Davy et al.
2017). Many individuals, local communities, environmental
groups, and governments around the world are taking and
promoting actions to steward the environment. The term
environmental stewardship has been used to refer to such
diverse actions as creating protected areas, replanting trees,
limiting harvests, reducing harmful activities or pollution,
creating community gardens, restoring degraded areas, or
purchasing more sustainable products. It is applied to
describe strict environmental conservation actions, active
restoration activities and/or the sustainable use and man-
agement of resources. Stewardship actions can also be taken
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at diverse scales, from local to global efforts, and in both
rural and urban contexts. The global scale of many current
environmental issues might lead to the perception that local
actions can no longer meet these challenges. However, one
way through which people get involved in promoting sus-
tainability and in responding to external drivers of change,
using their own expertise and knowledge, is through
engaging in local environmental stewardship actions and
initiatives. Thus, implicit in our framing of environmental
stewardship throughout this article is a focus on the often-
central role of local people in caring for the environment
that they are proximal to, connected to and, in some con-
texts, that they depend on for subsistence needs and
livelihoods.

Our focus on local stewardship also aligns with an
increasing emphasis on local communities and resource
users in conservation and environmental management
policies, programs and practice globally, as evidenced in
initiatives such as community-based conservation (CBC),
community-based management (CBM), community-based
natural resource management (CBNRM), indigenous and
community conserved areas (ICCAs), integrated
conservation-development projects (ICDPs), locally mana-
ged marine areas (LMMAs), “other effective area-based
conservation measures” (OECMs), and urban stewardship
initiatives (Barrett and Arcese 1995; Berkes 2004; Cinner
and Aswani 2007; Govan et al. 2009; Krasny and Tidball
2012; ICCA 2013; Jupiter et al. 2014; Jonas et al. 2014;
Riehl et al. 2015; Campos-Silva and Peres 2016). As these
examples show, locally-oriented stewardship practices,
policies and programs have emerged in fisheries, agri-
culture, forestry, protected areas, wildlife, ecosystem ser-
vice, and water management across rural to urban
environments. Fisheries management, for example, has seen
a growing emphasis on the role, rights and responsibilities
of small-scale fishers in stewarding local resources—as
evidenced in programs such as Chile’s Territorial Use
Rights Fisheries program (TURFs) (Gelcich et al. 2015), the
rise of community supported fisheries programs globally
(Brinson et al. 2011; McClenachan et al. 2014), the release
of the global “Voluntary Guidelines for Securing Sustain-
able Small-Scale Fisheries” (FAO 2015) and increased
funding of NGO programs that focus on small-scale fish-
eries (e.g., the Fish Forever Program (Barner et al. 2015)).
In the agriculture sector, community supported agriculture
initiatives—which reward farmers for stewardship-oriented
practices—have emerged over the last few decades (Fish
et al. 2003; Campbell et al. 2014; Raymond et al. 2016).
Community-based forestry programs have grown in popu-
larity since the 1980s, and have spread from the global
south to the global North (McDermott and Schreckenberg
2009; Baynes et al. 2015). In urban environments, muni-
cipalities can support civic-led efforts or develop and

promote initiatives such as community gardening, shellfish
re-introductions, tree planting, invasive species removal,
and conservation of soil, water and green spaces (Krasny
and Tidball 2012; Connolly et al. 2014; Krasny et al. 2015).
These are just a few examples to demonstrate that local
environmental stewardship is promoted for diverse natural
resources across all environments and geographies.

The academic literature provides many insights into
environmental stewardship that might guide these local
efforts. The phenomena of local environmental stewardship
has been studied in numerous different contexts, including
forests (English et al. 1997; Adhikari et al. 2007; Kilgore
et al. 2008; Messier et al. 2015), freshwater (Shandas and
Messer 2008; Kreutzwiser et al. 2011), grasslands and
rangelands (Appiah-Opoku 2007; Squires 2012; Sayre et al.
2013; Henderson et al. 2014), rural agricultural landscapes
(Worrell and Appleby 2000; Plummer et al. 2008; Ellis
2013; Gill 2014; Raymond et al. 2015), urban environments
(Krasny and Tidball 2012; Connolly et al. 2014; Romolini
et al. 2016), fisheries (Gray and Hatchard 2007; McConney
et al. 2014; van Putten et al. 2014; Medeiros et al. 2014) and
coastal or marine habitats (Sharpe and Conrad 2006;
Friedlander et al. 2013; Silbernagel et al. 2015). These
studies tend to focus their analysis either on a subset of the
different factors that can support or undermine stewardship
—for example, on ethics, motivations, capacity, institutions,
networks, context—or simply on whether or not action is
being taken to steward the environment. Few of these
papers provide definitions of stewardship and those that do
often focus either on the ethical dimension or simply on
stewardship as behaviors or actions. To our knowledge
there are no academic studies that provide a comprehensive
definition and integrative analytical framework to bring
together the different elements of environmental steward-
ship that have been discussed and examined across the lit-
erature. However, there are many existing frameworks for
related concepts such as social–ecological systems, sus-
tainable livelihoods, CBNRM, adaptive co-management,
and environmental governance (Scoones 1998; Plummer
and Fitzgibbon 2004; Tyler 2006; Ostrom 2009; Armitage
et al. 2010), which can inform such an effort. In particular,
these frameworks provide useful ways of thinking about the
capacities and institutional factors that might support
stewardship efforts.

In sustainability science, frameworks attempt to bring
together the essential elements of a phenomena in order to
facilitate descriptive, evaluative, diagnostic and prescriptive
inquiries by diverse groups of interdisciplinary scholars on a
topic of mutual interest (McGinnis and Ostrom 2012). The
lack of an integrative framework for environmental stew-
ardship limits our ability to systematically analyze case
studies, build theory, and produce practical guidance on
such questions as: How can local stewardship initiatives be
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designed or supported to be effective and appropriate in
different contexts?; What enables or undermines the effec-
tiveness of environmental stewardship?; or, How might
external organizations, governments and consumers effec-
tively promote or support local stewardship efforts? This
paper thus fills a gap in the literature through presenting
such a comprehensive definition and integrative analytical
framework to structure future research and to help to
improve efforts to support stewardship of the environment.
To achieve this, we review and resituate insights from
across the empirical and theoretical literatures on environ-
mental stewardship, management and governance to
understand and define the central factors that influence
stewardship outcomes.

The paper is structured as follows. First, we provide a
definition for local environmental stewardship. Next, we
unpack the elements of this definition to develop an ana-
lytical framework. Finally, we discuss potential interven-
tions and leverage points for promoting or supporting local
stewardship and future applications of the framework to
guide descriptive, evaluative, prescriptive or systematic
analysis of environmental stewardship.

Towards an Integrative Framework for Local
Environmental Stewardship

Building on the broader body of work on this topic that is
reviewed throughout this paper, we propose the following
definition for local environmental stewardship:

Local environmental stewardship is the actions taken
by individuals, groups or networks of actors, with
various motivations and levels of capacity, to protect,
care for or responsibly use the environment in pursuit
of environmental and/or social outcomes in diverse
social-ecological contexts.

In this definition, stewardship actions hinge on three
central elements—actors, motivations and capacity—that
are influenced by the social–ecological context and that
converge to produce both environmental and social out-
comes (Fig. 1). Below, we draw on a cross section of the
literature on environmental stewardship, management,
conservation, and governance from different contexts to
unpack the elements of this definition and present an ana-
lytical framework for understanding local environmental
stewardship.

Actors: Individuals, Groups or Networks of Stewards

Stewardship actions are carried out by stewards—which can
be individuals, groups, or networks of actors (Svendsen and

Campbell 2008; Wolf et al. 2011; Bodin 2017). Individual
stewardship actions, for example, might include daily
decisions made by individual resource users regarding
maintenance or restoration of soil, the management of
vegetation, removal of invasive species, the quantity of
marine resources extracted, the type of extraction practice
used and its related environmental impact, or where harvest
occurs depending on sensitivity or vulnerability of habitat.
Stewardship actions can also be executed collectively by
groups or communities to manage common-pool resources
or common areas (e.g., urban community gardens) (Ostrom
1990, 1999; Cox et al. 2010; Krasny and Tidball 2012).
This might even include collective decisions within coop-
eratives or communities to enforce more stringent con-
servation measures than mandated by the government
(McCay et al. 2014). Which actors are involved in different
stewardship actions largely depends on the scale and com-
plexity of the issue as discussed below. In many cases,
stewardship actions involve hybrid networks or multi-
stakeholder partnerships that include public agencies, civil
society organizations, funding bodies, NGOs, and local
communities (Connolly et al. 2014; Finkbeiner and Basurto
2015; Romolini et al. 2016).

To understand how and why stewardship is or is not
occurring, it is useful to understand the different individuals
or configurations of actors across scales of organization who

Fig. 1 A conceptual framework for local environmental stewardship
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are initiating and driving local stewardship initiatives
(Ostrom 2010; Guerrero et al. 2014; Alexander et al. 2015;
Sayles and Baggio 2017). It can also be instructive to
explore the actual, appropriate and desired allocation of
rights, roles and responsibilities to different actors in the
stewardship of local resources or areas. For example, in
many places traditional harvesters or indigenous groups
have legal or historical tenure or rights to local areas or
resources—and, indeed, have often been the effective cus-
todians of these resources (Berkes 1999; Gavin et al. 2015;
McMillen et al. 2017). The assignation of rights to and
support for stewardship to these local communities who are
most dependent on local resources might be deemed most
appropriate by some actors but not others. Understanding
who should be key stewards of a system might be con-
sidered through the lens of subsidiarity—which suggests
that decisions and actions affecting interests should be
carried out at lowest levels of organization possible, with
the capacity to do so (McCay and Jentoft 1996; Marshall
2007).

Whether local actors—people and communities—have
the motivations or capacity or not to take stewardship
actions cannot be assumed, as it often is. As will be dis-
cussed below, stewardship is a phenomenon that depends
on intrinsic and extrinsic motivations (e.g., ethics or
incentives) and the capacity to act (e.g., assets and institu-
tions), which can be differentiated by individuals and
groups. Varying circumstances will influence both whether
and how individuals, groups, or multi-stakeholder partner-
ships and networks mobilize to carry out stewardship
actions. Thus, it can be helpful to understand the char-
acteristics of (e.g., levels of resource dependence, socio-
economic status, race, gender, etc.) and institutional,

economic and social barriers facing different actors or
groups and how these relate to stewardship motivations,
capacity and actions (Henderson et al. 2014). Stewardship is
also a fluid phenomenon that can change over time—as
incentive structures, social norms, levels of dependence on
resources, or access to resources and rights may change,
individual actors or groups of actors may gain or lose the
will and/or the ability to act as stewards.

The Capacity to Steward: Local Assets and
Governance

A fundamental concern of stewardship is capacity—i.e.,
whether individuals or communities are able to steward
their resources. We suggest that there are two central factors
that influence, positively or negatively, the capabilities of
would-be stewards to take action: (1) local community
assets and (2) broader governance factors.

First, the capacity of local communities to take stew-
ardship actions is enabled or constrained by the presence or
absence of local assets, which provide the resources or
capabilities that can be mobilized to take action (Sen 1984;
Allison and Ellis 2001). For example, research has sug-
gested that factors such as infrastructure, technology,
financing, levels of wealth or poverty, rights, knowledge,
skills, leadership, and good relations can all support the
capacity of communities to take stewardship action (Chapin
et al. 2010; Gutiérrez et al. 2011; McConney et al. 2014).
Yet, a more systematic consideration of assets could help to
more clearly indicate how different assets influence stew-
ardship. To this end, we draw on the literature on the set of
capital assets listed in the sustainable livelihoods and
community development literatures to propose a

Table 1 Categories of assets that provide capacity to enable local environmental stewardship

Stewardship assets Description

Social capital The informal and formal relationships, including friendship, kinship and occupational
networks, which facilitate trust and reciprocity to support stewardship

Cultural capital The presence of and processes to maintain connections to place, traditions,
knowledge, practices and artefacts that are central to a group’s identity and that
support stewardship

Financial capital The financial resources (e.g., income, credit, debt, wealth, and poverty) that are
available to individuals or collectives (groups or communities) and provide the ability
and means to take stewardship actions

Physical capital The technologies (both traditional and modern) and other infrastructure that enables
individuals and groups to steward living and physical resources

Human capital The individual and group attributes, such as education, knowledge, leadership, past
experiences, awareness, skills, and demographic factors (e.g., age and health of
population) that enable stewardship

Institutional capital The empowerment, agency, and options available to local communities to steward
resources that results from broader governance, including systems of institutions (i.e.,
laws and policies, formal and informal organizations and decision-making processes)
and structural processes related to power and politics (i.e., economic inequality,
discrimination, levels of exclusion)
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categorization that includes six assets that might be used to
analyze local stewardship capacity: social capital (i.e.,
relationships, trust, networks), cultural capital (e.g., con-
nections to place, traditions, knowledge, and practices),
financial capital (e.g., income, credit, debt), physical capital
(i.e., infrastructure and technology), human capital (e.g.,
education, skills, and demographics) and institutional
capital (e.g., empowerment, agency, and options) (Scoones
1998; Allison and Ellis 2001; Green and Haines 2008;
Bennett 2010; Bennett et al. 2012) (see Table 1 for
definitions).

Second, governance—including systems of institutions
(i.e., laws and policies, formal and informal organizations,
and decision-making processes (Lockwood et al. 2010)) and
structural processes related to power and politics (i.e.,
economic inequality, discrimination, exclusion from deci-
sion-making)—can empower or constrain the sense of
agency, available options and capacity of would-be stew-
ards (McLaughlin and Dietz 2008; Robbins 2012). For
example, focusing on the context of small-scale fisheries,
local stewardship efforts can be supported by national laws
or policy frameworks that protect local fisher’s rights and
tenure, formalize local fishers’ stewardship responsibilities,
or that provide resources to support local community efforts
to steward their own resources (Soliman 2014; FAO 2015).
On the other hand, even when local small-scale fishers want
to take action locally, the broader policy landscape may
undermine their efforts by creating bureaucratic challenges
or failing to recognize active or historical local stewards
(Ayers and Kittinger 2014; Bennett et al. 2014). The pre-
sence, structure, and procedural norms of organizations—
including formal government agencies, NGOs, local orga-
nizations, co-management bodies, or informal networks—
can provide reinforcement for local collective actions,
generate resources or facilitate learning for stewardship
(McConney et al. 2014; Trimble et al. 2014; Medeiros et al.
2014). When external programs are introduced that do not
align with local efforts this can crowd out local initiatives
(Murtinho et al. 2013; Jupiter 2017). Procedural con-
siderations, such as inclusion of stakeholders, participation

in planning, social learning, knowledge co-production,
cooperative management, trust building, negotiation, and
conflict resolution, can also enable the effective stewardship
of resources (Lockwood et al. 2010; Jupiter et al. 2014;
McConney et al. 2014; Turner et al. 2014). Moreover, this
past research demonstrates that local actors and commu-
nities can be empowered to steward local resources or their
agency can be undermined by governance processes (e.g.,
top-down, co-managed, or bottom-up governance) or by
structural power differentials or inequalities. We refer to the
resultant level of empowerment and agency within local
communities as institutional capital.

Yet local assets and supportive governance alone are
insufficient—as they might be applied in support of actions
that facilitate or that undermine stewardship. For example,
in fisheries, more advanced or innovative technology
(physical capital) might function as a “double-edged sword”
leading either to overfishing (e.g., through more efficient
gears) or to more sustainable harvesting of resources (e.g.,
through gears that reduce by-catch) (Finkbeiner et al. 2017).
Similarly, access to additional financial resources might be
used to develop alternative livelihoods thus reducing pres-
sure on resources or be re-invested in increased capacity and
intensification of fishing activities (Allison and Ellis 2001;
Torell et al. 2010). Moreover, the mere presence of capacity
and agency does not guarantee that actors will steward
resources. As discussed below, individuals and commu-
nities with sufficient capacity need also to be motivated to
pursue stewardship actions.

Motivations: The Rationale and Will for Stewardship

Even when adequate capacity is present, some individuals
or groups choose to steward resources while some do not.
What, then, drives people or groups to take stewardship
actions? Stewardship motivations might be defined simply
as the reasons or incentive structures that drive people to
take action to care for the environment. The literature on
motivations and stewardship is vast. For our purposes, it is
useful to engage with two broad analytical categories—

Table 2 Categories of intrinsic and extrinsic motivations for engaging in environmental stewardship

Types of
motivations

Definition Sub-categories of motivations for environmental
stewardship

Intrinsic
motivations

Intrinsic motivations are associated with actions that are expected to bring
personal pleasure or satisfaction

Alignment with underlying ethics, morals, values,
and beliefs

Psychological needs for self-determination or self-
actualization

Extrinsic
motivations

Extrinsic motivations are associated with the expected achievement of
separable outcomes

Perceived balance of direct costs and benefits of
stewarding natural resources

External rewards or sanctions, including economic,
social, physical or legal
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intrinsic and extrinsic motivations—under which the array
of previously discussed motivations for stewardship might
be subsumed (Ryan and Deci 2000a; Cetas and Yasué
2017) (Table 2).

Intrinsic motivations are associated with actions that are
expected to bring personal pleasure or satisfaction, through
the achievement of psychological needs such as self-
acceptance, feelings of competence or self-efficacy, sense of
autonomy or wellbeing, and the need for belonging or
affiliation with a group (Ryan and Deci 2000a; Tabernero
and Hernández 2011). In the context of local environmental
stewardship, we suggest two subcategories of intrinsic
motivations: (a) underlying ethics, morals, values and
beliefs and (b) a need for self-determination or self-
actualization. First, people can be intrinsically motivated
by their ethics, morals, values and beliefs. As Worrell and
Appleby (2000) succinctly put it “…the ethical aspects of
stewardship…provide an explicit, rational, moral under-
pinning for our treatment of natural resources and the nat-
ural world”. The idea of stewardship based on an underlying
ethic has been examined extensively in environmental
philosophy (Welchman 1999; Fernandes and Guiomar
2016). Take, for example, the classic “A Sand County
Almanac” wherein Aldo Leopold argues eloquently for a
“land ethic” (Leopold 1966) and similar volumes focused on
the marine environment such as “The Sea Around Us”
(Carson 1951) and “Values at Sea” (Dallmeyer 2003). These
and similar texts suggest that an ethic of care, which is
rooted in connections to non-human species, environments
or special places, will motivate people to take stewardship
actions. A stewardship ethic might also be derived from a
person’s sense of moral responsibility to a god or other
higher power to care for creation (Dyke et al. 1996), a sense
of responsibility for a piece of land or resource (Berkes
1999; Ryan et al. 2003), altruistic concerns for current or
future generations (Bourdeau 2004; Robinson et al. 2012),
or an understanding of what constitutes a right relationship
with others or the natural world (Chan et al. 2016). Simply
put, actors might take stewardship actions because it is
intrinsically motivating to do what is perceived to be the
right thing.

Second, stewardship actions can also be intrinsically
motivated by the desire for autonomy, relatedness, and
competence—which correspond with the three universal
psychological needs of self-determination theory (Ryan and
Deci 2000b; Cetas and Yasué 2017)—and the higher order
need for self-actualization (Maslow 1943). Autonomy refers
to the desire to be able to affect one’s own future, related-
ness is about feeling connected or belonging to a group, and
competence refers to the feeling of being able to act and to
achieve one’s goals. The idea of self-actualization is that the
ultimate human aim is to be able to learn and grow and
become one’s most accomplished self. Themes related to

these concepts can be found across the literature on stew-
ardship. For example, autonomy comes up in two ways: (1)
Stewards can often be motivated to ensure the sustainability
of resources so to maintain cultural or livelihood autonomy
(Bennett et al. 2010) and (2) Stewardship programs that
undermine the autonomy of resource users or land-owners
may be opposed (Sorice et al. 2013). Other research has
shown that environmental volunteers are often motivated by
wanting to belong to a social group (Measham and Barnett
2008; Asah and Blahna 2012) and local stewards can be
motivated by their affiliation with a community or group,
such as farmers, fishers, hunters, or Indigenous groups
(Silva and Mosimane 2014). A study by Ryan et al. (2003)
shows that farmer’s are motivated to demonstrate a level of
competence in caring for a resource and Bramston et al
(2011) show that participation in environmental stewardship
networks in rural Australia is motivated by a sense of
belonging, care for the environment, and personal learning.
While autonomy, relatedness, competence, and self-
actualization focus on the individual, at the community
level, similar framings for these intrinsic motivations might
include the desire for community agency, collective soli-
darity, empowerment, identity or pride in collective
achievements.

Extrinsic motivations on the other hand are associated
with the expected achievement of separable outcomes, such
as social reinforcements or economic benefits that are
external to the self. Here we categorize extrinsic motiva-
tions as (a) the perceived balance of direct costs and benefits
of stewarding natural resources and (b) externally provided
rewards or sanctions which can be economic, social, phy-
sical or legal. First, stewards can be extrinsically motivated
by the perceived direct lost opportunity costs (e.g., time,
money) and instrumental benefits of stewarding resources.
For example, farmers might be wary of the lost economic
benefits associated with increasing a buffer along a stream
just as fishers are often opposed to the creation of marine
protected areas that restrict their ability to fish. On the other
hand, the potential instrumental benefits that motivate
environmental stewardship include direct economic benefits
stemming from increased productivity, increases in provi-
sioning, regulating, and supporting ecosystem services or
improved health and well-being (Ryan et al. 2003; Grafton
et al. 2006; Lopes and Videira 2013).

Second, external rewards and sanctions that can motivate
stewardship include economic, social or legal factors.
Economic motivations, which have received significant
attention (Wunder 2007; Sorice et al. 2013), include
financial rewards (e.g., payments to enable certain man-
agement actions, payments for ecosystem services, market
premiums for more environmentally sustainable products)
or financial disincentives such as fines or loss of access to
markets. The desire for social recognition or avoidance of
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sanctions, which are both related to group norms and col-
lective orientation, are often strong motivators for con-
servation of resources or for following rules set by a group
(Basurto et al. 2016). Social recognition can take the form
of praise, awards or certification and maintenance of good
relations with other resource users. Social sanctions include
declines in social capital with other members of a group or
in some places the loss of property or gear, physical vio-
lence by other resource users, or being socially isolated or
ostracized from the group (Acheson 1975; Hauzer et al.
2013). Finally, legal mechanisms (including customary
laws) can be significant motivators—either through clearly
articulating the societal norms and expectations as duties
and responsibilities or through the use of legal sanctions and
enforcement mechanisms (Gandiwa et al. 2013; Soliman
2014).

In short, intrinsic and extrinsic motivations can provide
will (i.e., energy and persistence) and influence the choices
and direct the actions chosen by stewards. They help to
define the “of what?”, “why?” and “for what or whom?” of
stewardship and to delineate the duties, obligations, and
responsibilities of the steward. In general, a complex com-
bination of intrinsic and extrinsic motivations work in con-
cert to promote stewardship actions (Stern et al. 1993;
Tabernero and Hernández 2011; Asah et al. 2014; Krasny
et al. 2014). Some types of motivations, however, might
have a stronger influence than others. For example, Asah
and Blahna (2012); Asah et al. (2014) show how personal
and social motivations are stronger predictors of people’s
participation in volunteer urban stewardship activities than
environmental rationales. Furthermore, intrinsic motivations
might be more durable than extrinsic ones for promoting
environmental action (Ryan et al. 2003; Cecere et al. 2014;
Cetas and Yasué 2017). Motivational crowding out can
occur when extrinsic incentives (e.g., monetary payments for
stewardship, payments for ecosystem services) are applied in
contexts where strong intrinsic motivations for stewardship
already exist (Rode et al. 2015; Sorice and Donlan 2015).
Thus, it is important to understand the array and strength of
different motivations that actors in different contexts might
have to engage in environmental stewardship.

Stewardship Actions: Protection, Care or Sustainable
Use

Taking action is the central focus of any discussion of
environmental stewardship. Stewardship actions are the
suite of approaches, activities, behaviors, and technologies
that are applied to protect, restore or sustainably use the
environment. The stewardship actions of local actors can
emerge informally during day-to-day decision-making, can
stem from formal or informal decision-making processes
involving local collectives or networks, or can result from

formal top-down processes or mandated requirements of
government. Likewise, stewardship actions can derive from
direct objectives relating to environmental sustainability, or
indirectly as an ancillary effect of other objectives (i.e.,
livelihood security or social justice). Stewardship actions
can occur at different scales, can address issues that are of
greater or lesser complexity, and are taken by different
individuals or groups of actors because of their motivations
and available capacities. Below, we briefly discuss exam-
ples of the types of stewardship actions that might occur at
different scales and levels of complexity.

Different stewardship actions may be taken to address
problems of greater or lesser ecological or social–ecological
complexity. Stewardship actions can be targeted for indi-
vidual species, multiple species, individual habitats, entire
ecosystems, or even integrated human-environment systems
at scales ranging from neighborhoods to landscapes. For
example, these actions might include limiting the harvest of
a single recreationally, commercially, and culturally
important species (Groesbeck et al. 2014), the establishment
of no take terrestrial parks or marine protected areas to
protect a species or habitat (Micheli et al. 2012), the active
restoration of degraded habitats through replanting stream
buffers (Sheppard et al. 2017), the practice of traditional
comprehensive watershed management from mountaintops
to the near-shore marine environment to protect ecosystems
(Kaneshiro et al. 2005), the creation and management of
urban green spaces or community gardens (Krasny and
Tidball 2012), or the strategic reduction of dependence on
resource-based livelihoods to decrease harvests (McCay
et al. 2014). Stewardship can also take the form of passive
management—leaving an area to regenerate—or simply
choosing to not harvest from an area. In other words,
stewardship might be accomplished through purposeful
inaction. We do not pre-suppose the types of actions that
constitute stewardship—and encourage a view of steward-
ship that looks beyond western conceptualizations of con-
servation and is inclusive of indigenous world-views and
approaches (Berkes 1999; Brosius and Russell 2003; Hunn
et al. 2003).

Stewardship actions can occur at different scales from
local to macro scales. As an example of stewardship at the
local scale, individual landowners might restore habitat on
their land or a community might conserve a local forest or a
coral reef. At the meso-scale, stewardship might take the
form of protected land-scapes or sea-scapes—for example,
through the creation of biosphere reserves (Reed 2016) or
marine conservation planning that includes social and eco-
logical considerations (Ban et al. 2013). Broader scale
stewardship actions might be taken at national, eco-regional
scale, or even at transboundary or regional scales—for
example, this is the case with the planning of the Yellow-
stone to Yukon protected area and wildlife planning
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initiative (McGregor 2003) or regional marine conservation
efforts such as the Coral Triangle Initiative (Walton et al.
2014).

These different stewardship actions can have impacts
across scales and, in particular, local stewardship can be
undermined or supported by stewardship actions taken (or
not taken) in other places or at higher scales. Pulling
invasive species from a single farm may do little good if not
supported by actions in the surrounding landscape. Simi-
larly, in inherently complex systems, specific stewardship
actions (or lack thereof) can have unintended “cross-scale”
benefits or consequences for other actors, system compo-
nents, or systems (Gunderson and Holling 2002; Bunce
et al. 2010; Larrosa et al. 2016). For example, the local
retention of benefits from sustainable use of a forest
resource is more likely than from a marine protected area
designed to protect a migratory fish species. The latter
example may instead benefit others who are further away.
On the contrary, a coral reef ecosystem might be impacted
by upstream farming practices that fail to deal with erosion
or agricultural run-off (Álvarez-Romero et al. 2011; Bégin
et al. 2016). In sum, to comprehend the nature and effec-
tiveness of local stewardship, it is critical to analyze the
scales where stewardship actions are taking place, cross-
scale interactions and whether stewardship action is occur-
ring at the relevant scale to achieve the desired ecological
and social outcomes.

While our focus here is on direct stewardship actions,
some activities that are labeled environmental stewardship
operate indirectly. These stewardship supporting activities
might include activities such as environmental education of
resource users or youth (Stern et al. 2008; Tidball and
Krasny 2011), transmission of traditional ecological
knowledge (Bussey et al. 2016; Reo et al. 2017), network
building activities (Alexander et al. 2015; Blythe et al.
2017), environmental governance or policy reforms (Gel-
cich et al. 2010), systems of rewards and punishments
(Ostrom 1990; Hauzer et al. 2013), and scientific or parti-
cipatory monitoring and research (Shirk et al. 2012; Silva
and Krasny 2016). Activities such as these are fundamental
to local stewardship; however, these activities alone do not
improve the environment. The premise is that through
promoting motivations and augmenting capacity these
activities can indirectly encourage and enable the direct
actions of actors to protect, restore or sustainably use the
environment. Stewardship supporting activities can be
implemented by local groups, or as discussed later, insti-
gated by external organizations.

The Social–Ecological Context of Stewardship

We define social–ecological context as the broader set of
social, cultural, economic, political and biophysical factors

occurring beyond the local system of study. The broader
social–ecological context influences local stewardship
efforts in two ways. First, stewardship capacity is influenced
by the speed, scale, severity, complexity, and predictability
of the social and ecological changes that are occurring and
how these impact social and ecological aspects of local
systems. This framing builds on both resilience (Holling
2001; Lebel et al. 2006; Walker and Salt 2006; Berkes and
Ross 2016) and governability (Chuenpagdee and Jentoft
2009; Kooiman and Bavinck 2013) literatures, which sug-
gest that adaptive and governance capacity needs to be
understood within the broader socio-economic, environ-
mental, and governance context. For example, the impacts
of climatic change can severely impact resources and peo-
ple’s ability to respond proactively (Kalikoski et al. 2010;
Marshall 2016). Communities are constantly confronted
with a number of other social, economic, political, gov-
ernance, and biophysical drivers of change occurring at
higher scales that might challenge stewardship efforts (Tuler
et al. 2008; Bennett et al. 2015a; Moshy et al. 2015). Barratt
and Allison (2014) highlight how vulnerability to environ-
mental change can undermine community management of
natural resources through a case study of Lake Victoria.
Yet, not all changes are negative and change can also
support community stewardship efforts—for example, the
resurgence of external market interest in Community Sup-
ported Fisheries or Community Supported Agriculture can
incentivize local management (Brinson et al. 2011).

Second, the broader social–ecological context determines
which stewardship actions will be socially, culturally or
politically feasible, appropriate or effective. In different
cultural contexts the types of stewardship actions that will
be deemed appropriate will differ (Gavin et al. 2015; Ens
et al. 2016). For many indigenous communities whose
cultural identity and harvesting practices are deeply inter-
connected, the idea of “no-take” conservation may be anti-
thetical to their holistic “social-ecological” worldview
(Berkes 1999). Additionally, in a context where local cul-
tural identity depends on the harvest of certain mega-fauna
(e.g., sea turtles, whales, caribou, polar bear), the complete
closure of these areas to harvesting (even when species are
considered vulnerable or endangered) may be deemed
unacceptable (Clark et al. 2008). Considering what might
constitute due and appropriate process for promoting man-
agement or conservation interventions in different socio-
political or governance contexts is also important. Exter-
nally driven stewardship actions may be considered a form
of “green grabbing” or “ocean grabbing” when the process of
implementation undermines local autonomy or sovereignty
in the process (Corson and MacDonald 2012; Bennett et al.
2015b). Negative perceptions of governance and decision-
making can lead to opposition to conservation or manage-
ment and, in effect, discourage stewardship (Gelcich and
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O’Keeffe 2016). Thus, it can be instructive to understand
the extent to which stewardship actions and decision-
making process align with or fit the local social and eco-
logical context (Wilson 2006; Epstein et al. 2015).

The Outcomes of Stewardship

Stewardship is for naught if it is not producing desirable
ecological and social outcomes. Environmental objectives
may be a primary motivator for engaging in stewardship—
for example, improving the sustainability of resources,
restoring degraded habitats, recovering wildlife, increasing
fish stocks or preserving a wilderness area. However, these
environmental objectives are often directly linked to or
associated with desired social outcomes, which might be
social, cultural, economic, health, physical or governance-
related (Donatuto et al. 2014; Biedenweg et al. 2016; Bre-
slow et al. 2016; Kaplan-Hallam and Bennett 2017). Social
objectives also include process considerations—e.g., how
stewardship decisions are made and the roles that different
actors play in stewarding the resource (Jupiter et al. 2014;
Bennett and Dearden 2014). Local resource users and
communities may pursue both ecological and social objec-
tives simultaneously (Kittinger et al. 2016).

Thus, analysis of the outcomes of environmental stew-
ardship should seek to understand how stewardship affects
both ecological and social aspects and whether the out-
comes of stewardship match with desired objectives. Given
that stewardship occurs in complex social–ecological sys-
tems, attention is needed to feedbacks, synergies and trade-

offs between social and ecological considerations in stew-
ardship planning processes and in monitoring and evalua-
tion frameworks (Chan et al. 2006; Kareiva et al. 2007;
Oteros-Rozas et al. 2013). Additional considerations when
seeking to understand the full impact of environmental
stewardship requires inquiry into: (a) both the intended and
unintended consequences of stewardship actions (Larrosa
et al. 2016), (b) the potential benefits that occur beyond the
environmental stewardship schemes remit (Courtney et al.
2013), (c) the distribution of the costs and benefits of
stewardship initiatives between different groups (Pascual
et al. 2014), and (d) the impacts of initiatives across spatial
and temporal scales and for both current and future gen-
erations (Chan and Satterfield 2013). Understanding the
extent to which outcomes match objectives and produce
other (positive or negative) outcomes provides feedback for
evaluating and adapting local stewardship approaches or to
aggregate lessons learned and improve broader policies and
programs intended to improve stewardship. Additionally,
demonstrably positive outcomes from stewardship may be
necessary to establish the legitimacy of local stewardship
efforts.

A Definition and Analytical Framework for
Environmental Stewardship

In sum, we bring these various elements together in an
integrative conceptual framework for environmental stew-
ardship (Fig. 2)—in order to provide a structure for analy-
sis, a common language to stimulate further engagement,

Fig. 2 Analytical framework for the elements of local environmental stewardship. Strategic interventions – government policies, NGO programs or
market mechanisms—can be applied at different leverage points (*) to support or promote local environmental stewardship efforts

Environmental Management



and a guide for efforts aimed at strategically promoting
environmental stewardship. The different elements of the
framework come together as follows: Stewardship actions
are the suite of approaches, activities, behaviors, and tech-
nologies that are applied to protect, restore or sustainably
use the environment; Individuals, groups or networks of
actors initiate and take stewardship actions; Intrinsic and
extrinsic motivations determine the rationales, moral obli-
gations, and willpower for taking stewardship actions;
Capacity, which is determined by both local assets and
broader governance, influences the ability of local actors to
engage in stewardship actions; Broader social and ecolo-
gical contextual factors, including the speed and complexity
of change, can support or undermine stewardship capacity
and determine what actions will be appropriate and/or
effective; and these factors converge to enable or undermine
actions and to produce social and ecological outcomes. We
provide separate definitions for each of the elements of
environmental stewardship in Table 3.

Supporting and Researching Local
Environmental Stewardship

Having set out a framework, we now briefly examine how
different organizations might use it to guide interventions
aiming to support or promote local stewardship and also
how it might be applied in future research efforts.

Interventions and Leverage Points for Stewardship

Different organizations—including governments, NGOs,
and the private sector—and individuals often attempt to
develop or support pre-existing environmental stewardship
efforts by local people. To do so, these external groups
promote and implement specific policies, programs and
market mechanisms—which we call “interventions” here—
to support or enable local stewardship potential and
improve outcomes through different “leverage points”.
Leverage points is a term which refers to the levers or places

Table 3 Definitions of key concepts related to environmental stewardship

Elements of stewardship Definitions

Stewardship actions The approaches, activities, behaviors, and technologies applied to protect, restore or sustainably use the
environment. Stewardship actions can occur at different scales, can address issues that are more or less
complex, and are taken by different actors or groups based on their characteristics, motivations, and capacities

Actors (or stewards) The different individuals or configurations of stewards across scales of organization who are driving
stewardship initiatives. Actors have different actual and desired rights, roles, and responsibilities. Actor
characteristics may influence willingness, motivations, and ability to participate in stewardship

Motivations for stewardship The intrinsic or extrinsic incentive structures or reasons that people take action to care for the environment.
Intrinsic motivations are associated with actions that are expected to bring personal pleasure or satisfaction,
through (a) alignment with ethics, morals, values, and beliefs or (b) the achievement of psychological needs
for self-determination and self-actualization. Extrinsic motivations are associated with the expected
achievement of separable outcomes including (a) the perceived direct costs and benefits of stewarding
resources and (b) externally provided rewards or sanctions. An individual or group’s motivations defines the
rationale for actions, clarifies obligations and provides the willpower to act

Capacity for stewardship The ability to take action to care for the environment. The capacity of actors to take stewardship actions is
enabled or constrained by local assets and broader governance factors. Local assets that support stewardship
capacity can include social, financial, physical, cultural, political human, and institutional capital. Broader
governance—including institutions (i.e., laws and policies, organizations and networks, and decision-making
processes) and structural processes related to power and politics (i.e., economic inequality, discrimination,
exclusion from decision-making)—might also empower or constrain the agency, options and capacity of
stewards

Context of stewardship The set of social, cultural, economic, political, and biophysical factors that determines which stewardship
actions will be socially, culturally or politically appropriate and ecologically effective. The nature of change,
including complexity, scale, speed, type, and severity, occurring can challenge local stewardship capacity

Outcomes of stewardship The ecological and social impacts of stewardship actions. The outcomes of stewardship can be intended or
unintended, produce synergies or trade-offs, be desirable or undesirable, and have differential costs and
benefits for distinct groups

Stewardship interventions The policies, programs or market mechanisms that different organizations and actors—including governments,
NGOs, interest groups, and local communities—promote and implement with the intention of enabling or
developing environmental stewardship

Leverage points for stewardship The specific levers or points where different local or external organizations and actors might intervene to
produce change in the stewardship of a system in order to facilitate desirable ecological and social outcomes.
Leverage points can include introducing new actors, providing incentives, augmenting capacity or governance,
promoting certain actions, or monitoring outcomes to facilitate adaptive management
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in a system where a strategic shift can produce changes in
the entire system (Meadows 2009). Our preliminary ana-
lysis suggests five primary leverage points in the framework
(see * in Fig. 2) where many governmental and non-
governmental organizations attempt to promote environ-
mental stewardship through interventions that: (1) introduce
new actors, (2) provide incentives, (3) augment local
capacity or institutions, (4) promote or support the imple-
mentation of specific actions, or (5) monitor and evaluate
the outcomes of stewardship to facilitate adaptive
management.

For example, many education programs and social mar-
keting campaigns may seek to change people’s mental
models or alter intrinsic motivations through creating con-
nections with nature and changing people’s ethics, values or
beliefs (McKenzie-Mohr et al. 2011; Leisher et al. 2012).
Payments for environmental service (PES) programs were
originally designed to provide external financial rewards for
engaging in stewardship (Wunder 2007), thus targeting
extrinsic motivations, though PES programs are becoming
more nuanced in how they are designed to match a variety
of local motivations (Rode et al. 2016). Some stewardship
programs focus on building stewardship networks, at times
introducing new actors or organizations to facilitate these
processes (Kowalski and Jenkins 2015; Jenkins et al. 2017).
Sustainable livelihoods programs aim to build local capacity
for environmental stewardship (Cattermoul et al. 2008;
Bennett 2010). Programs that advocate for recognition of
local rights (i.e., rights-based approaches) or property rights
or the creation of higher-level policies that recognize and
support local stewardship are intervening at the level of
institutions (Georgakopoulos et al. 2008; Gilmour et al.
2012). Some conservation organizations often simply pro-
mote specific actions—for example, the creation of more
marine or terrestrial protected areas, the use of stream
buffers in farming to protect streams, etc. Many real-world
interventions focus on more than one leverage point
simultaneously—for example, the Fish Forever program
that is promoted by Rare and Environmental Defense Fund
combines environmental education and outreach, property
rights, capacity supports for technical management with
specific actions (Fish Forever 2017)—and many programs
are getting more holistic and comprehensive over time. Yet,
the leverage point(s) being targeted through different
interventions, and how these interact with other elements of
stewardship, are often not explicitly articulated by govern-
ment policies or NGO programs (Foale et al. 2013). This is
surprising as many of the interventions focus not on pro-
moting specific actions but rather on stewardship supporting
activities.

The overall effectiveness and appropriateness of the
myriad interventions and associated leverage points is a
matter of ongoing debate, which requires more space than

we can devote to it here. Suffice it to say that all stew-
ardship interventions should be considered a “work in
progress”, which require continual monitoring, evaluation
and adaptation. The effectiveness of these different inter-
ventions and leverage points needs to be better understood
and tested empirically, to understand whether they are
actually supporting or undermining local stewardship
efforts. The above discussion also highlights the impor-
tance of understanding the local context and clearly
articulating and continually revising a “theory of change”
for all externally promoted interventions that seek to pro-
mote stewardship.

Future Applications of the Stewardship Framework

The analytical framework that we provide here might
be applied to future research that seeks to: (a) descriptively
assess the elements of stewardship in case studies in
different contexts, (b) guide decision-making and the
design of environmental stewardship initiatives or inter-
ventions, (c) evaluate the effectiveness of local initiatives
or external interventions that seek to promote stewardship,
and (d) delve more deeply into questions related to specific
aspects of stewardship to provide crucial theoretical
and practical insights. We discuss each of these briefly
below.

Descriptive assessments of stewardship in different
contexts

The descriptive analysis of localized environmental stew-
ardship efforts in different contexts can help researchers,
local stewardship groups and/or external organizations to
understand the configuration of the different elements of
stewardship. For example, one might find that local com-
munities are highly effective at conserving local resources
and thus that their efforts should be recognized and sup-
ported by external organizations rather than undermined
through the imposition of external models of conservation
(Jupiter 2017). Conversely, local community groups may
have strong motivations to take stewardship actions but may
simply lack the capacity to do so (Bennett et al. 2014;
Barratt et al. 2015). However, accurate analysis of stew-
ardship in different contexts may require extended
engagement to get a complete picture of how the different
elements of stewardship come together. In the case of tra-
ditional resource harvesters, different motivations for
stewardship are co-constituted with culture, customs, har-
vesting practices, and traditional knowledge, manifested in
group norms and rules of engagement and emerge as linked
use and management actions (Berkes 1999; Reo and Whyte
2011). Analysis of case studies can help to build a corpus of
research on the topic, might inform local deliberations in
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other locations on how to (re)design local stewardship
actions or could help to guide the investments of external
organizations who are interested in investing in environ-
mental stewardship in different locales.

Prescriptive analysis to aid design and decision-making

By strengthening environmental stewardship, it is hoped
that communities will be able to foster a virtuous circle of
improved environmental management and social welfare.
One of our aims in proposing this framework is to aid in the
integration of stewardship considerations into planned or
anticipated interventions, and to provide the basis for
making recommendations for the types of interventions
likely to be most beneficial (i.e., should we increase capa-
city, improve institutions or leverage motivations?) in dif-
ferent contexts. For example, when interventions are made
by outside organizations, care must be taken not to under-
mine pre-existing institutions or cooperation between actors
by targeting specific levers as if they were merely a resource
or a means for external organizations to meet their own
goals and motivations of environmental conservation. This
does not mean that attempts to intervene, support, leverage
and, where necessary, promote local stewardship should be
abandoned. However, we urge cautious and mindful
engagements as there are no panaceas.

In particular, it can be critical to understand the local
context, including the level to which stewardship already
exists and the current configuration of the different elements
(actors, capacity, motivations) of stewardship, to ensure that
outside efforts are aligned with local efforts, realities, and
aspirations. Recent attention to motivations, and related
concepts, has stressed the need for alignment of conserva-
tion policy incentives with local ethics, values, norms, and
motivations (Chan et al. 2016; Nyborg et al. 2016; Lub-
chenco et al. 2016). Murtinho et al. (2013) show that
external funding is often necessary for stewardship but is
only beneficial when it is asked for rather than offered.
Careful consideration is also needed to minimize any
negative impacts of stewardship actions on the most vul-
nerable and marginalized groups within these communities
(Mansuri and Rao 2004), and to ensure that the responsi-
bility to steward is not expected from individuals or groups
who do not have the capacity to carry out such actions, or
who might experience costs that are greater than benefits.
The genuine inclusion of local communities in decision-
making and stewardship practices has the potential, if done
well, to help improve the fit of stewardship interventions
and increase the likelihood of success. We highlight the
potential of participatory methods of engagement, human-
centered design thinking, and adaptive co-management for
innovating in the design of stewardship programs (Evans
et al. 2006; Reed 2008; Armitage et al. 2010; Chevalier and

Buckles 2013; Sorice and Donlan 2015; Gelcich and Don-
lan 2015; Romero Manrique de Lara and Corral 2017).

Evaluating the effectiveness of local stewardship initiatives,
external interventions, and associated leverage points

The effectiveness of local stewardship can be improved
through monitoring and evaluation, either by scientists or
through participatory processes (Driscoll et al. 2012; Sil-
bernagel et al. 2015; Silva and Krasny 2016), and subse-
quently adapted based on this knowledge (Armitage et al.
2010; Plummer et al. 2012). As discussed above, in all
environmental policy realms, there is an array of external
interventions that target different leverage points to promote
and facilitate environmental stewardship. Yet it is often
unclear the extent to which these different programs, poli-
cies or market mechanisms are effective at enhancing
stewardship outcomes. There is thus a need to monitor and
evaluate the effectiveness of both local initiatives and
external interventions as well as to understand the impacts
of focusing efforts on different leverage points (motivations,
capacity, governance, etc.) in different contexts. This
research can build on past research that focuses on specific
elements—such as actors, actions, local capacity, govern-
ance or motivations—and synthesize these findings to better
understand the effects of different elements on stewardship
outcomes. The insights from evaluations can be applied to
adaptively manage stewardship interventions, revisit an
organization’s “theory of change,” and even to re-formulate
entire interventions when found to be ineffective or guide
strategic investments of external organizations.

Further research to develop theoretical or practical insights

Finally, the framework that we have provided here might
serve as a guide for more systematic analysis to develop
practical insights or targeted theoretical inquiries into the
individual elements and their relation to overall environ-
mental stewardship. Practically, there is a need to better
understand what factors or combinations of factors are
enabling or inhibiting the success of environmental stew-
ardship. The framework that we provide can aid in the
systematic analysis of how contextual factors, intrinsic and
extrinsic motivations, and the various elements of local
capacity or institutions influence the stewardship choices of
actors and their respective effectiveness. The application of
this framework across a suite of research case study sites
would enable comparison across sites and the scaling up
of insights to develop more generalizable insights or
lessons learned to guide future initiatives. Theoretically,
there is a need for continued research on and testing of
hypotheses around many of the elements of the stewardship
framework.
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Conclusion

The global scale of many current environmental issues
might lead to the perception that targeting local environ-
mental stewardship could no longer meet these challenges.
However, environmental stewardship is one way through
which people get involved in promoting sustainability. This
paper addresses a gap in the literature by articulating a
definition and presenting an integrative analytical frame-
work that encompasses important elements of local envir-
onmental stewardship. The framework is applicable to
different social and ecological contexts. A common lan-
guage for the elements of stewardship is proposed to sti-
mulate further engagement while helping to build a more
robust body of academic research and theory on environ-
mental stewardship. This more comprehensive under-
standing and analytical framework for environmental
stewardship will also provide important practical insights
into how to design and promote more meaningful and
effective environmental policies and programs. Ultimately,
our aim is to raise the profile of environmental stewardship
as a valuable and holistic concept for guiding productive
and sustained relationships with the environment.

Acknowledgements NJB acknowledges the financial support of the
Liber Ero Fellowship in Conservation Science and the Banting Post-
doctoral Fellowship Program of the Social Sciences and Humanities
Research Council (SSHRC) of Canada. NJB is also affiliated with the
Ocean Canada Partnership and Community Conservation Research
Network research projects. All authors acknowledge the support of
their respective academic institutions.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

Open Access This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http://crea
tivecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

References

Acheson JM (1975) The lobster fiefs: economic and ecological effects
of territoriality in the maine lobster industry. Hum Ecol
3:183–207. https://doi.org/10.1007/BF01531640

Adhikari B, Williams F, Lovett JC (2007) Local benefits from com-
munity forests in the middle hills of Nepal. Policy Econ
9:464–478. https://doi.org/10.1016/j.forpol.2005.11.002

Alexander SM, Armitage D, Charles A (2015) Social networks and
transitions to co-management in Jamaican marine reserves and
small-scale fisheries. Glob Environ Chang 35:213–225. https://
doi.org/10.1016/j.gloenvcha.2015.09.001

Allison EH, Ellis F (2001) The livelihoods approach and management
of small-scale fisheries. Mar Policy 25:377–388. https://doi.org/
10.1016/S0308-597X(01)00023-9

Allsopp M, Page R, Johnston P, Santillo D (2009) State of the world’s
oceans. Springer, New York, NY

Álvarez-Romero JG, Pressey RL, Ban NC et al. (2011) Integrated
land-sea conservation planning: the missing links. Annu Rev Ecol
Evol Syst 42:381–409. https://doi.org/10.1146/annurev-ecolsys-
102209-144702

Appiah-Opoku S (2007) Indigenous beliefs and environmental stew-
ardship: a rural Ghana experience. J Cult Geogr 24:79–98. https://
doi.org/10.1080/08873630709478212

Armitage D, Berkes F, Doubleday N (2010) Adaptive co-management:
collaboration, learning, and multi-level governance. UBC Press,
Vancouver, BC

Asah ST, Blahna DJ (2012) Motivational functionalism and urban
conservation stewardship: implications for volunteer involve-
ment. Conserv Lett 5:470–477. https://doi.org/10.1111/j.1755-
263X.2012.00263.x

Asah ST, Lenentine MM, Blahna DJ (2014) Benefits of urban land-
scape eco-volunteerism: mixed methods segmentation analysis
and implications for volunteer retention. Landsc Urban Plan
123:108–113. https://doi.org/10.1016/j.landurbplan.2013.12.011

Ayers AL, Kittinger JN (2014) Emergence of co-management gov-
ernance for Hawai ‘i coral reef fisheries. Glob Environ Chang
28:251–262

Ban NC, Mills M, Tam J et al. (2013) A social-ecological approach to
conservation planning: embedding social considerations. Front
Ecol Environ 11:194–202. https://doi.org/10.1890/110205

Barner A, Lubchenco J, Costello C et al. (2015) Solutions for reco-
vering and sustaining the bounty of the ocean: combining fishery
reforms, rights-based fisheries management, and marine reserves.
Oceanography 25:252–263. https://doi.org/10.5670/oceanog.
2015.51

Barratt C, Allison EH (2014) Vulnerable people, vulnerable resources?
Exploring the relationship between people’s vulnerability and the
sustainability of community-managed natural resources. Dev
Stud Res 1:16–27. https://doi.org/10.1080/21665095.2014.
904079

Barratt C, Seeley J, Allison EH (2015) Lacking the means or the
motivation? exploring the experience of community-based
resource management among fisherfolk on Lake Victoria,
Uganda. Eur J Dev Res 27:257–272. https://doi.org/10.1057/ejdr.
2014.33

Barrett CB, Arcese P (1995) Are Integrated Conservation-
Development Projects (ICDPs) sustainable? On the conserva-
tion of large mammals in sub-Saharan Africa. World Dev
23:1073–1084. https://doi.org/10.1016/0305-750X(95)00031-7

Basurto X, Blanco E, Nenadovic M, Vollan B (2016) Integrating
simultaneous prosocial and antisocial behavior into theories of
collective action. Sci Adv 2:e1501220. https://doi.org/10.1126/
sciadv.1501220

Baynes J, Herbohn J, Smith C et al. (2015) Key factors which influ-
ence the success of community forestry in developing countries.
Glob Environ Chang 35:226–238. https://doi.org/10.1016/j.
gloenvcha.2015.09.011

Bégin C, Schelten CK, Nugues MM et al. (2016) Effects of protection
and sediment stress on coral reefs in saint Lucia. PLoS ONE 11:
e0146855. https://doi.org/10.1371/journal.pone.0146855

Bennett N (2010) Sustainable livelihoods from theory to practice: An
extended annotated bibliography for prospective application of
livelihoods thinking in protected area community research.
MPARG (UVic); PAPR (VIU), Victoria, Canada

Bennett NJ, Blythe J, Tyler S, Ban NC (2015a) Communities and
change in the anthropocene: understanding social-ecological
vulnerability and planning adaptations to multiple interacting

Environmental Management

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/BF01531640
https://doi.org/10.1016/j.forpol.2005.11.002
https://doi.org/10.1016/j.gloenvcha.2015.09.001
https://doi.org/10.1016/j.gloenvcha.2015.09.001
https://doi.org/10.1016/S0308-597X(01)00023-9
https://doi.org/10.1016/S0308-597X(01)00023-9
https://doi.org/10.1146/annurev-ecolsys-102209-144702
https://doi.org/10.1146/annurev-ecolsys-102209-144702
https://doi.org/10.1080/08873630709478212
https://doi.org/10.1080/08873630709478212
https://doi.org/10.1111/j.1755-263X.2012.00263.x
https://doi.org/10.1111/j.1755-263X.2012.00263.x
https://doi.org/10.1016/j.landurbplan.2013.12.011
https://doi.org/10.1890/110205
https://doi.org/10.5670/oceanog.2015.51
https://doi.org/10.5670/oceanog.2015.51
https://doi.org/10.1080/21665095.2014.904079
https://doi.org/10.1080/21665095.2014.904079
https://doi.org/10.1057/ejdr.2014.33
https://doi.org/10.1057/ejdr.2014.33
https://doi.org/10.1016/0305-750X(95)00031-7
https://doi.org/10.1126/sciadv.1501220
https://doi.org/10.1126/sciadv.1501220
https://doi.org/10.1016/j.gloenvcha.2015.09.011
https://doi.org/10.1016/j.gloenvcha.2015.09.011
https://doi.org/10.1371/journal.pone.0146855


exposures. Reg Environ Change online. https://doi.org/10.1007/
s10113-015-0839-5

Bennett NJ, Dearden P (2014) Why local people do not support
conservation: community perceptions of marine protected area
livelihood impacts, governance and management in Thailand.
Mar Policy 44:107–116. https://doi.org/10.1016/j.marpol.2013.
08.017

Bennett NJ, Dearden P, Murray G, Kadfak A (2014) The capacity to
adapt?: coastal communities in a changing climate, environment,
and economy on the northern Andaman Coast of Thailand. Ecol
Soc 19:5

Bennett NJ, Govan H, Satterfield T (2015b) Ocean grabbing. Mar
Policy 57:61–68. https://doi.org/10.1016/j.marpol.2015.03.026

Bennett N, Lemelin RH, Ellis S (2010) Aboriginal and local per-
spectives on the community benefits of conservation: a case study
of a proposed Canadian national park and the Lutsel K’e Dene
First Nation. Geogr Res Forum 30:105–134

Bennett N, Lemelin RH, Koster R, Budke I (2012) A capital assets
framework for appraising and building capacity for tourism
development in aboriginal protected area gateway communities.
Tour Manag 33:752–766. https://doi.org/10.1016/j.tourman.
2011.08.009

Berkes F (2004) Rethinking community-based conservation. Conserv
Biol 18:621–630. https://doi.org/10.1111/j.1523-1739.2004.
00077.x

Berkes F (1999) Sacred ecology: traditional ecological knowledge and
resource management. Taylor & Francis, Philadelphia; London

Berkes F, Ross H (2016) Panarchy and community resilience: sus-
tainability science and policy implications. Environ Sci Policy
61:185–193. https://doi.org/10.1016/j.envsci.2016.04.004

Biedenweg K, Stiles K, Wellman K (2016) A holistic framework for
identifying human wellbeing indicators for marine policy. Mar
Policy 64:31–37. https://doi.org/10.1016/j.marpol.2015.11.002

Blythe J, Bennett G, Cohen P et al. (2017) Five principles for network
success in Solomon Islands. WorldFish, Penang, Malaysia

Bodin Ö (2017) Collaborative environmental governance: achieving
collective action in social-ecological systems. Science 357:
eaan1114. https://doi.org/10.1126/science.aan1114

Bourdeau P (2004) The man−nature relationship and environmental
ethics. J Environ Radioact 72:9–15. https://doi.org/10.1016/
S0265-931X(03)00180-2

Bramston P, Pretty G, Zammit C (2011) Assessing environmental
stewardship motivation. Environ Behav 43:776–788. https://doi.
org/10.1177/0013916510382875

Breslow SJ, Sojka B, Barnea R et al. (2016) Conceptualizing and
operationalizing human wellbeing for ecosystem assessment and
management. Environ Sci Policy 66:250–259. https://doi.org/10.
1016/j.envsci.2016.06.023

Brinson A, Lee M-Y, Rountree B (2011) Direct marketing strategies:
the rise of community supported fishery programs. Mar Policy
35:542–548. https://doi.org/10.1016/j.marpol.2011.01.014

Brosius JP, Russell D (2003) Conservation from above: an anthro-
pological perspective on transboundary protected areas and
ecoregional planning. J Sustainable For 17(1-2):39–66. https://
doi.org/10.1300/J091v16n01_03

Bunce M, Brown K, Rosendo S (2010) Policy misfits, climate change
and cross-scale vulnerability in coastal Africa: how development
projects undermine resilience. Environ Sci Policy 13:485–497.
https://doi.org/10.1016/j.envsci.2010.06.003

Bussey J, Davenport MA, Emery MR, Carroll C (2016) “A Lot of It
Comes from the Heart”: The Nature and Integration of Ecological
Knowledge in Tribal and Nontribal Forest Management. J For
114:97–107. https://doi.org/10.5849/jof.14-130

Campbell LM, Boucquey N, Stoll J et al. (2014) From vegetable box
to seafood cooler: applying the community-supported agriculture

model to fisheries. Soc Nat Resour 27:88–106. https://doi.org/10.
1080/08941920.2013.842276

Campos-Silva JV, Peres CA (2016) Community-based management
induces rapid recovery of a high-value tropical freshwater fishery.
Sci Rep 6:34745. https://doi.org/10.1038/srep34745

Carson R (1951) The Sea Around Us. Oxford University Press, New
York, NY

Cattermoul B, Townsley P, Campbell J (2008) Sustainable livelihoods
enhancement and diversification: A manual for practitioners.
IUCN/CORDIO/ICRAN, Gland, Switzerland

Cecere G, Mancinelli S, Mazzanti M (2014) Waste prevention and
social preferences: the role of intrinsic and extrinsic motivations.
Ecol Econ 107:163–176. https://doi.org/10.1016/j.ecolecon.2014.
07.007

Cetas ER, Yasué M (2017) A systematic review of motivational values
and conservation success in and around protected areas. Conserv
Biol 31:203–212. https://doi.org/10.1111/cobi.12770

Chan KMA, Balvanera P, Benessaiah K et al. (2016) Opinion: why
protect nature? Rethinking values and the environment. Proc Natl
Acad Sci 113:1462–1465. https://doi.org/10.1073/pnas.
1525002113

Chan KMA, Satterfield T (2013) Justice, equity and biodiversity.
Encycl Biodivers 4:434–441

Chan KMA, Shaw MR, Cameron DR et al. (2006) Conservation
planning for ecosystem services. PLoS Biol 4:e379. https://doi.
org/10.1371/journal.pbio.0040379

Chapin III FS, Carpenter SR, Kofinas GP et al. (2010) Ecosystem
stewardship: sustainability strategies for a rapidly changing pla-
net. Trends Ecol Evol 25:241–249. https://doi.org/10.1016/j.tree.
2009.10.008

Chevalier JM, Buckles DJ (2013) A handbook for participatory action
research, monitoring and evaluation. SAS2, Ottawa, ON

Chuenpagdee R, Jentoft S (2009) Governability assessment for fish-
eries and coastal systems: a reality check. Hum Ecol 37:109–120.
https://doi.org/10.1007/s10745-008-9212-3

Cinner JE, Aswani S (2007) Integrating customary management into
marine conservation. Biol Conserv 140:201–216. https://doi.org/
10.1016/j.biocon.2007.08.008

Clark DA, Lee DS, Freeman MMR, Clark SG (2008) Polar bear
conservation in Canada: defining the policy problems. ARCTIC
61:347–360. https://doi.org/10.14430/arctic43

Connolly JJT, Svendsen ES, Fisher DR, Campbell LK (2014) Net-
worked governance and the management of ecosystem services:
the case of urban environmental stewardship in New York city.
Ecosyst Serv 10:187–194. https://doi.org/10.1016/j.ecoser.2014.
08.005

Corson C, MacDonald KI (2012) Enclosing the global commons: the
convention on biological diversity and green grabbing. J Peasant
Stud 39:263–283. https://doi.org/10.1080/03066150.2012.
664138

Courtney P, Mills J, Gaskell P, Chaplin S (2013) Investigating the
incidental benefits of environmental stewardship schemes in
England. Land Use Policy 31:26–37. https://doi.org/10.1016/j.la
ndusepol.2012.01.013

Cox M, Arnold G, Tomás SV et al. (2010) A review of design prin-
ciples for community-based natural resource management. Ecol
Soc 15:38

Dallmeyer DG (2003) Values at sea: Ethics for the marine environ-
ment. University of Georgia Press, Athens, Georgia

Davy CM, Ford AT, Fraser KC (2017) Aeroconservation for the
fragmented skies. Conserv Lett n/a–n/a. https://doi.org/10.1111/
conl.12347

Díaz S, Demissew S, Carabias J et al. (2015) The IPBES conceptual
framework — connecting nature and people. Curr Opin Environ
Sustain 14:1–16. https://doi.org/10.1016/j.cosust.2014.11.002

Environmental Management

https://doi.org/10.1007/s10113-015-0839-5
https://doi.org/10.1007/s10113-015-0839-5
https://doi.org/10.1016/j.marpol.2013.08.017
https://doi.org/10.1016/j.marpol.2013.08.017
https://doi.org/10.1016/j.marpol.2015.03.026
https://doi.org/10.1016/j.tourman.2011.08.009
https://doi.org/10.1016/j.tourman.2011.08.009
https://doi.org/10.1111/j.1523-1739.2004.00077.x
https://doi.org/10.1111/j.1523-1739.2004.00077.x
https://doi.org/10.1016/j.envsci.2016.04.004
https://doi.org/10.1016/j.marpol.2015.11.002
https://doi.org/10.1126/science.aan1114
https://doi.org/10.1016/S0265-931X(03)00180-2
https://doi.org/10.1016/S0265-931X(03)00180-2
https://doi.org/10.1177/0013916510382875
https://doi.org/10.1177/0013916510382875
https://doi.org/10.1016/j.envsci.2016.06.023
https://doi.org/10.1016/j.envsci.2016.06.023
https://doi.org/10.1016/j.marpol.2011.01.014
https://doi.org/10.1300/J091v16n01_03
https://doi.org/10.1300/J091v16n01_03
https://doi.org/10.1016/j.envsci.2010.06.003
https://doi.org/10.5849/jof.14-130
https://doi.org/10.1080/08941920.2013.842276
https://doi.org/10.1080/08941920.2013.842276
https://doi.org/10.1038/srep34745
https://doi.org/10.1016/j.ecolecon.2014.07.007
https://doi.org/10.1016/j.ecolecon.2014.07.007
https://doi.org/10.1111/cobi.12770
https://doi.org/10.1073/pnas.1525002113
https://doi.org/10.1073/pnas.1525002113
https://doi.org/10.1371/journal.pbio.0040379
https://doi.org/10.1371/journal.pbio.0040379
https://doi.org/10.1016/j.tree.2009.10.008
https://doi.org/10.1016/j.tree.2009.10.008
https://doi.org/10.1007/s10745-008-9212-3
https://doi.org/10.1016/j.biocon.2007.08.008
https://doi.org/10.1016/j.biocon.2007.08.008
https://doi.org/10.14430/arctic43
https://doi.org/10.1016/j.ecoser.2014.08.005
https://doi.org/10.1016/j.ecoser.2014.08.005
https://doi.org/10.1080/03066150.2012.664138
https://doi.org/10.1080/03066150.2012.664138
https://doi.org/10.1016/j.landusepol.2012.01.013
https://doi.org/10.1016/j.landusepol.2012.01.013
https://doi.org/10.1111/conl.12347
https://doi.org/10.1111/conl.12347
https://doi.org/10.1016/j.cosust.2014.11.002


Donatuto J, Grossman EE, Konovsky J et al. (2014) Indigenous
community health and climate change: integrating biophysical
and social science indicators. Coast Manag 42:355–373. https://
doi.org/10.1080/08920753.2014.923140

Driscoll CT, Lambert KF, Chapin FS et al. (2012) Science and society:
the role of long-term studies in environmental stewardship.
BioScience 62:354–366. https://doi.org/10.1525/bio.2012.62.4.7

Dyke FV, Mahan DC, Sheldon JK, Brand RH (1996) Redeeming
creation: the biblical basis for environmental stewardship. Inter-
Varsity Press, Downers Grove, Ill

Ellis C (2013) The symbiotic ideology: stewardship, husbandry, and
dominion in beef production. Rural Sociol 78:429–449. https://
doi.org/10.1111/ruso.12031

English BC, Bell CD, Wells GR, Roberts RK (1997) Stewardship
incentives in forestry: participation factors in Tennessee. South J
Appl For 21:5–10

Ens E, Scott ML, Rangers YM et al. (2016) Putting indigenous con-
servation policy into practice delivers biodiversity and cultural
benefits. Biodivers Conserv 25:2889–2906. https://doi.org/10.
1007/s10531-016-1207-6

Epstein G, Pittman J, Alexander SM et al. (2015) Institutional fit and
the sustainability of social–ecological systems. Curr Opin
Environ Sustain 14:34–40. https://doi.org/10.1016/j.cosust.2015.
03.005

Evans K, Valarde SJ, Prieto RP et al. (2006) Field guide to the future:
Four ways for communities to think ahead. CIFOR, New Orleans,
USA

FAO (2015) Voluntary guidelines for securing sustainable small-scale
fisheries in the context of food security and poverty eradication.
Food and Agriculture Organization of the United Nations, Rome

Fernandes JPA, Guiomar N (2016) Environmental ethics: driving
factors beneath behavior, discourse and decision-making. J Agric
Environ Ethic- 29:507–540. https://doi.org/10.1007/s10806-016-
9607-x

Finkbeiner EM, Basurto X (2015) Re-defining co-management to
facilitate small-scale fisheries reform: an illustration from north-
west Mexico. Mar Policy 51:433–441. https://doi.org/10.1016/j.
marpol.2014.10.010

Finkbeiner EM, Bennett NJ, Frawley TH et al. (2017) Reconstructing
overfishing: moving beyond Malthus for effective and equitable
solutions. Fish Fish 18:1180–1191. https://doi.org/10.1111/faf.
12245

Fish Forever (2017) The solution | fish forever. http://www.fishforever.
org/solutions/. Accessed 15 Jun 2017

Fish R, Seymour S, Watkins C (2003) Conserving English landscapes:
land managers and agri-environmental policy. Environ Plan A
35:19–41. https://doi.org/10.1068/a3531

Foale S, Adhuri D, Aliño P et al. (2013) Food security and the Coral
Triangle Initiative. Mar Policy 38:174–183. https://doi.org/10.
1016/j.marpol.2012.05.033

Friedlander AM, Shackeroff JM, Kittinger JN (2013) Customary
marine resource knowledge and use in Contemporary Hawai’i.
Pac Sci 67:441–460

Gandiwa E, Heitkönig IMA, Lokhorst AM et al. (2013) Illegal hunting
and law enforcement during a period of economic decline in
Zimbabwe: a case study of northern Gonarezhou National Park
and adjacent areas. J Nat Conserv 21:133–142. https://doi.org/10.
1016/j.jnc.2012.11.009

Gavin MC, McCarter J, Mead A et al. (2015) Defining biocultural
approaches to conservation. Trends Ecol Evol 30:140–145.
https://doi.org/10.1016/j.tree.2014.12.005

Gelcich S, Donlan CJ (2015) Incentivizing biodiversity conservation
in artisanal fishing communities through territorial user rights and
business model innovation. Conserv Biol 29:1076–1085. https://
doi.org/10.1111/cobi.12477

Gelcich S, Hughes TP, Olsson P et al. (2010) Navigating transfor-
mations in governance of Chilean marine coastal resources. Proc
Natl Acad Sci USA 107:16794–16799

Gelcich S, O’Keeffe J (2016) Emerging frontiers in perceptions
research for aquatic conservation. Aquat Conserv Mar Freshw
Ecosyst 26:986–994. https://doi.org/10.1002/aqc.2714

Gelcich S, Peralta L, Donlan CJ et al. (2015) Alternative strategies for
scaling up marine coastal biodiversity conservation in Chile.
Marit Stud 14:1–13. https://doi.org/10.1186/s40152-015-0022-0

Georgakopoulos G, Ciancanelli P, Coulson A, Kaldis PE (2008)
Stewardship and risk: an empirically grounded theory of organic
fish farming in Scotland. Agric Econ Rev 9:16

Gill N (2014) Making country good: stewardship and environmental
change in central Australian pastoral culture. Trans Inst Br Geogr
39:265–277. https://doi.org/10.1111/tran.12025

Gilmour PW, Day RW, Dwyer PD (2012) Using private rights to
manage natural resources: is stewardship linked to ownership?
Ecol Soc 17: https://doi.org/10.5751/ES-04770-170301

Govan H, Tawake A, Tabunakawai K et al. (2009) Status and potential
of locally-managed marine areas in the South Pacific: meeting
nature conservation and sustainable livelihood targets through
wide-spread implementation of LMMAs. SPREP/WWF/World-
Fish-Reefbase/CRISP

Grafton RQ, Arnason R, Bjørndal T et al. (2006) Incentive-based
approaches to sustainable fisheries. Can J Fish Aquat Sci
63:699–710. https://doi.org/10.1139/f05-247

Gray TS, Hatchard J (2007) Environmental stewardship as a new form
of fisheries governance. ICES J Mar Sci J Cons 64:786–792

Green GP, Haines A (2008) Asset building and community develop-
ment, 2nd edn. SAGE, London

Groesbeck AS, Rowell K, Lepofsky D, Salomon AK (2014) Ancient
clam gardens increased shellfish production: adaptive strategies
from the past Can inform food security today. PLoS ONE 9:
e91235. https://doi.org/10.1371/journal.pone.0091235

Guerrero AM, Mcallister RRJ, Wilson KA (2014) Achieving cross-
scale collaboration for large scale conservation initiatives. Con-
serv Lett 1–11. https://doi.org/10.1111/conl.12112

Gunderson LH, Holling CS (2002) Panarchy: Understanding trans-
formations in human and natural systems. Island Press,
Washington, DC

Gutiérrez NL, Hilborn R, Defeo O (2011) Leadership, social capital
and incentives promote successful fisheries. Nature 470:386–389.
https://doi.org/10.1038/nature09689

Hauzer M, Dearden P, Murray G (2013) The effectiveness of
community-based governance of small-scale fisheries, Ngazidja
island, Comoros. Mar Policy 38:346–354. https://doi.org/10.
1016/j.marpol.2012.06.012

Henderson AE, Reed M, Davis SK (2014) Voluntary stewardship and
the Canadian species at risk act: exploring Rancher willingness to
support species at risk in the Canadian prairies. Hum Dimens
Wildl 19:17–32. https://doi.org/10.1080/10871209.2013.819595

Holling CS (2001) Understanding the complexity of economic, eco-
logical, and social systems. Ecosystems 4:390–405. https://doi.
org/10.1007/s10021-001-0101-5

Hunn ES, Johnson DR, Russell PN, Thornton TF (2003) Huna Tlingit
traditional environmental knowledge, conservation, and the
management of a “Wilderness” Park. Curr Anthropol 44:
S79–S103. https://doi.org/10.1086/377666

ICCA (2013) Home. In: Indigeous peoples community conserv. areas
territ. http://www.iccaforum.org/. Accessed 2 Dec 2013

Jenkins LD, Thompson KR, Bourillon L, Peckham SH (2017) The
scope of fisheries learning exchanges for conservation. Mar
Policy 77:196–204. https://doi.org/10.1016/j.marpol.2016.05.025

Jonas HD, Barbuto V, Jonas HC et al. (2014) New steps of change:
looking beyond protected areas to consider other effective area-

Environmental Management

https://doi.org/10.1080/08920753.2014.923140
https://doi.org/10.1080/08920753.2014.923140
https://doi.org/10.1525/bio.2012.62.4.7
https://doi.org/10.1111/ruso.12031
https://doi.org/10.1111/ruso.12031
https://doi.org/10.1007/s10531-016-1207-6
https://doi.org/10.1007/s10531-016-1207-6
https://doi.org/10.1016/j.cosust.2015.03.005
https://doi.org/10.1016/j.cosust.2015.03.005
https://doi.org/10.1007/s10806-016-9607-x
https://doi.org/10.1007/s10806-016-9607-x
https://doi.org/10.1016/j.marpol.2014.10.010
https://doi.org/10.1016/j.marpol.2014.10.010
https://doi.org/10.1111/faf.12245
https://doi.org/10.1111/faf.12245
http://www.fishforever.org/solutions/
http://www.fishforever.org/solutions/
https://doi.org/10.1068/a3531
https://doi.org/10.1016/j.marpol.2012.05.033
https://doi.org/10.1016/j.marpol.2012.05.033
https://doi.org/10.1016/j.jnc.2012.11.009
https://doi.org/10.1016/j.jnc.2012.11.009
https://doi.org/10.1016/j.tree.2014.12.005
https://doi.org/10.1111/cobi.12477
https://doi.org/10.1111/cobi.12477
https://doi.org/10.1002/aqc.2714
https://doi.org/10.1186/s40152-015-0022-0
https://doi.org/10.1111/tran.12025
https://doi.org/10.5751/ES-04770-170301
https://doi.org/10.1139/f05-247
https://doi.org/10.1371/journal.pone.0091235
https://doi.org/10.1111/conl.12112
https://doi.org/10.1038/nature09689
https://doi.org/10.1016/j.marpol.2012.06.012
https://doi.org/10.1016/j.marpol.2012.06.012
https://doi.org/10.1080/10871209.2013.819595
https://doi.org/10.1007/s10021-001-0101-5
https://doi.org/10.1007/s10021-001-0101-5
https://doi.org/10.1086/377666
http://www.iccaforum.org/
https://doi.org/10.1016/j.marpol.2016.05.025


based conservation measures. PARKS 20:111–128. https://doi.
org/10.2305/IUCN.CH.2014.PARKS-20-2.HDJ.en

Jupiter S (2017) Culture, kastom and conservation in Melanesia: what
happens when worldviews collide? Pac Conserv Biol. https://doi.
org/10.1071/PC16031

Jupiter SD, Cohen PJ, Weeks R et al. (2014) Locally-managed marine
areas: multiple objectives and diverse strategies. Pac Conserv
Biol 20:165–179

Kalikoski DC, Quevedo Neto P, Almudi T (2010) Building adaptive
capacity to climate variability: the case of artisanal fisheries in the
estuary of the Patos Lagoon, Brazil. Mar Policy 34:742–751.
https://doi.org/10.1016/j.marpol.2010.02.003

Kaneshiro KY, Chinn P, Duin KN et al. (2005) Hawai“i”s Mountain-
to-Sea ecosystems: social–ecological microcosms for sustain-
ability science and practice. EcoHealth 2:349–360. https://doi.
org/10.1007/s10393-005-8779-z

Kaplan-Hallam M, Bennett NJ (2017) Adaptive social impact man-
agement for conservation and environmental management Con-
serv Biol . https://doi.org/10.1111/cobi.12985

Kareiva P, Watts S, McDonald R, Boucher T (2007) Domesticated
nature: shaping landscapes and ecosystems for human welfare.
Science 316:1866–1869. https://doi.org/10.1126/science.1140170

Kilgore MA, Snyder SA, Schertz J, Taff SJ (2008) What does it take to
get family forest owners to enroll in a forest stewardship-type
program? Policy Econ 10:507–514. https://doi.org/10.1016/j.
forpol.2008.05.003

Kittinger JN, Bambico TM, Minton D et al. (2016) Restoring eco-
systems, restoring community: socioeconomic and cultural
dimensions of a community-based coral reef restoration project.
Reg Environ Chang 16:301–313. https://doi.org/10.1007/s10113-
013-0572-x

Kooiman J, Bavinck M (2013) Theorizing governability – the inter-
active governance perspective. In: Bavinck M, Chuenpagdee R,
Jentoft S, Kooiman J (eds) Governability of fisheries and aqua-
culture. Springer, Netherlands, Dordrecht, p 9–30

Kowalski AA, Jenkins LD (2015) The role of bridging organizations
in environmental management: examining social networks in
working groups. Ecol Soc 20: https://doi.org/10.5751/ES-07541-
200216

Krasny ME, Crestol SR, Tidball KG, Stedman RC (2014) New York
City’s oyster gardeners: memories and meanings as motivations
for volunteer environmental stewardship. Landsc Urban Plan
132:16–25. https://doi.org/10.1016/j.landurbplan.2014.08.003

Krasny ME, Tidball KG (2012) Civic ecology: a pathway for earth
stewardship in cities. Front Ecol Environ 10:267–273. https://doi.
org/10.1890/110230

Krasny M, Silva P, Barr C et al. (2015) Civic ecology practices:
insights from practice theory. Ecol Soc 20:12. https://doi.org/10.
5751/ES-07345-200212

Kreutzwiser R, de Loë R, Imgrund K et al. (2011) Understanding
stewardship behaviour: factors facilitating and constraining pri-
vate water well stewardship. J Environ Manag 92:1104–1114.
https://doi.org/10.1016/j.jenvman.2010.11.017

Larrosa C, Carrasco LR, Milner-Gulland EJ (2016) Unintended
feedbacks: challenges and opportunities for improving con-
servation effectiveness. Conserv Lett 9:316–326. https://doi.org/
10.1111/conl.12240

Lebel L, Anderies JM, Campbell B et al. (2006) Governance and the
capacity to manage resilience in regional social-ecological sys-
tems. Ecol Soc 11(1):19. http://www.ecologyandsociety.org/
vol11/iss1/art19/

Leisher C, Mangubhai S, Hess S et al. (2012) Measuring the benefits
and costs of community education and outreach in marine pro-
tected areas. Mar Policy 36:1005–1011. https://doi.org/10.1016/j.
marpol.2012.02.022

Leopold A (1966) A sand county Almanac: with other essays on
conservation from Round River. Oxford University Press, New
York, NY

Lockwood M, Davidson J, Curtis A et al. (2010) Governance princi-
ples for natural resource management. Soc Nat Resour
23:986–1001. https://doi.org/10.1080/08941920802178214

Lopes R, Videira N (2013) Valuing marine and coastal ecosystem
services: an integrated participatory framework. Ocean Coast
Manag 84:153–162. https://doi.org/10.1016/j.ocecoaman.2013.
08.001

Lubchenco J, Cerny-Chipman EB, Reimer JN, Levin SA (2016) The
right incentives enable ocean sustainability successes and provide
hope for the future. Proc Natl Acad Sci 201604982. https://doi.
org/10.1073/pnas.1604982113

Mansuri G, Rao V (2004) Community-based and -driven develop-
ment: a critical review. World Bank Res Obs 19:1–39

Marshall G (2007) Nesting, subsidiarity, and community-based
environmental governance beyond the local scale. Int J Com-
mons 2:75–97

Marshall NA (2016) Adaptive capacity on the northern Australian
rangelands. Rangel J 37:617–622

Maslow AH (1943) A theory of human motivation. Psychol Rev
50:370–396. https://doi.org/10.1037/h0054346

McCay BJ, Jentoft S (1996) From the bottom up: participatory issues
in fisheries management. Soc Nat Resour 9:237–250. https://doi.
org/10.1080/08941929609380969

McCay BJ, Micheli F, Ponce-Díaz G et al. (2014) Cooperatives,
concessions, and co-management on the Pacific coast of Mexico.
Mar Policy 44:49–59. https://doi.org/10.1016/j.marpol.2013.08.
001

McClenachan L, Neal BP, Al-Abdulrazzak D et al. (2014) Do com-
munity supported fisheries (CSFs) improve sustainability? Fish
Res 157:62–69

McConney P, Medeiros R, Pena M (2014) Enhancing stewardship in
small-scale fisheries: Practices and perspectives. Too big to
ignore (TBTI) and centre for resource management and envir-
onmental studies (CERMES), The University of the West Indies,
Cave Hill Campus, Barbados

McDermott Mh, Schreckenberg K (2009) Equity in community for-
estry: insights from north and south. Int Rev 11:157–170. https://
doi.org/10.1505/ifor.11.2.157

McGinnis MD, Ostrom E (2012) SES framework: initial changes and
continuing challenges. Digital Library of the Commons

McGregor T (2003) Conservation on a Regional Scale: Assessing the
Yellowstone to Yukon Conservation Initiative. Master’s Thesis.
UWSpace, University of Waterloo, Waterloo, Canada. http://hdl.
handle.net/10012/1008

McKenzie-Mohr D, Lee NR, Kotler P (2011) Social marketing to
protect the environment: What works. SAGE Publications, Lon-
don, UK

McLaughlin P, Dietz T (2008) Structure, agency and environment:
toward an integrated perspective on vulnerability. Glob Environ
Chang 18:99–111. https://doi.org/10.1016/j.gloenvcha.2007.05.
003

McMillen H, Ticktin T, Springer HK (2017) The future is behind us:
traditional ecological knowledge and resilience over time on
Hawai’i Island. Reg Environ Chang 17:579–592. https://doi.org/
10.1007/s10113-016-1032-1

Meadows D (2009) Leverage points: places to intervene in a system.
Solut J 1:41–49

Measham TG, Barnett GB (2008) Environmental volunteering: moti-
vations, modes and outcomes. Aust Geogr 39:537–552. https://
doi.org/10.1080/00049180802419237

Medeiros RP, Serafini TZ, McConney P (2014) Enhancing ecosystem
stewardship in small-scale fisheries: prospects for Latin America

Environmental Management

https://doi.org/10.2305/IUCN.CH.2014.PARKS-20-2.HDJ.en
https://doi.org/10.2305/IUCN.CH.2014.PARKS-20-2.HDJ.en
https://doi.org/10.1071/PC16031
https://doi.org/10.1071/PC16031
https://doi.org/10.1016/j.marpol.2010.02.003
https://doi.org/10.1007/s10393-005-8779-z
https://doi.org/10.1007/s10393-005-8779-z
https://doi.org/10.1111/cobi.12985
https://doi.org/10.1126/science.1140170
https://doi.org/10.1016/j.forpol.2008.05.003
https://doi.org/10.1016/j.forpol.2008.05.003
https://doi.org/10.1007/s10113-013-0572-x
https://doi.org/10.1007/s10113-013-0572-x
https://doi.org/10.5751/ES-07541-200216
https://doi.org/10.5751/ES-07541-200216
https://doi.org/10.1016/j.landurbplan.2014.08.003
https://doi.org/10.1890/110230
https://doi.org/10.1890/110230
https://doi.org/10.5751/ES-07345-200212
https://doi.org/10.5751/ES-07345-200212
https://doi.org/10.1016/j.jenvman.2010.11.017
https://doi.org/10.1111/conl.12240
https://doi.org/10.1111/conl.12240
http://www.ecologyandsociety.org/vol11/iss1/art19/
http://www.ecologyandsociety.org/vol11/iss1/art19/
https://doi.org/10.1016/j.marpol.2012.02.022
https://doi.org/10.1016/j.marpol.2012.02.022
https://doi.org/10.1080/08941920802178214
https://doi.org/10.1016/j.ocecoaman.2013.08.001
https://doi.org/10.1016/j.ocecoaman.2013.08.001
https://doi.org/10.1073/pnas.1604982113
https://doi.org/10.1073/pnas.1604982113
https://doi.org/10.1037/h0054346
https://doi.org/10.1080/08941929609380969
https://doi.org/10.1080/08941929609380969
https://doi.org/10.1016/j.marpol.2013.08.001
https://doi.org/10.1016/j.marpol.2013.08.001
https://doi.org/10.1505/ifor.11.2.157
https://doi.org/10.1505/ifor.11.2.157
http://hdl.handle.net/10012/1008
http://hdl.handle.net/10012/1008
https://doi.org/10.1016/j.gloenvcha.2007.05.003
https://doi.org/10.1016/j.gloenvcha.2007.05.003
https://doi.org/10.1007/s10113-016-1032-1
https://doi.org/10.1007/s10113-016-1032-1
https://doi.org/10.1080/00049180802419237
https://doi.org/10.1080/00049180802419237


and the Caribbean. Desenvolv E Meio Ambiente 32: https://doi.
org/10.5380/dma.v32i0.38819

Messier C, Puettmann K, Chazdon R et al. (2015) From management
to stewardship: viewing forests as complex adaptive systems in
an uncertain world. Conserv Lett 8:368–377. https://doi.org/10.
1111/conl.12156

Micheli F, Saenz-Arroyo A, Greenley A et al. (2012) Evidence that
marine reserves enhance resilience to climatic impacts. PLoS
ONE 7:e40832. https://doi.org/10.1371/journal.pone.0040832

Millenium Ecosystem Assessment (2005) Ecosystems and human
well-being. World Resources Institute and Island Press,
Washington, D.C.

Moshy VH, Bryceson I, Mwaipopo R (2015) Social-ecological
changes, livelihoods and resilience among fishing communities
in Mafia Island Marine Park, Tanzania. Forum Dev Stud 1–25.
https://doi.org/10.1080/08039410.2015.1065906

Murtinho F, Eakin H, López-Carr D, Hayes TM (2013) Does external
funding help adaptation? Evidence from community-based water
management in the Colombian Andes. Environ Manag
52:1103–1114. https://doi.org/10.1007/s00267-013-0156-z

Nyborg K, Anderies JM, Dannenberg A et al. (2016) Social norms as
solutions. Science 354:42–43. https://doi.org/10.1126/science.aa
f8317

Ostrom E (2009) A general framework for analyzing sustainability of
social-ecological systems. Science 325:419–422. https://doi.org/
10.1126/science.1172133

Ostrom E (1990) Governing the commons: The evolution of institu-
tions for collective action. Cambridge University Press, Cam-
bridge, UK

Ostrom E (1999) Coping with tragedies of the commons. Annu Rev
Polit Sci 2:493–535

Ostrom E (2010) A multi-scale approach to coping with climate
change and other collective action problems. Solut J 1:27–36

Oteros-Rozas E, Martín-López B, López CA et al. (2013) Envisioning
the future of transhumant pastoralism through participatory sce-
nario planning: a case study in Spain. Rangel J 35:251–272

Pascual U, Phelps J, Garmendia E et al. (2014) Social equity matters in
payments for ecosystem services. BioScience 64:1027–1036.
https://doi.org/10.1093/biosci/biu146

Plummer R, Crona B, Armitage DR et al. (2012) Adaptive coman-
agement: a systematic review and analysis. Ecol Soc 17: https://
doi.org/10.5751/ES-04952-170311

Plummer R, Fitzgibbon J (2004) Co-management of natural resources:
a proposed framework. Environ Manage 33: https://doi.org/10.
1007/s00267-003-3038-y

Plummer R, Spiers A, Summer R, FitzGibbon J (2008) The con-
tributions of stewardship to managing agro-ecosystem environ-
ments. J Sustain Agric 31:55–84. https://doi.org/10.1300/
J064v31n03_06

Raymond CM, Bieling C, Fagerholm N et al. (2015) The farmer as a
landscape steward: comparing local understandings of landscape
stewardship, landscape values, and land management actions.
Ambio 45:173–184. https://doi.org/10.1007/s13280-015-0694-0

Raymond CM, Reed M, Bieling C et al. (2016) Integrating different
understandings of landscape stewardship into the design of agri-
environmental schemes. Environ Conserv 43:350–358. https://
doi.org/10.1017/S037689291600031X

Reed MG (2016) Conservation (in)action: renewing the relevance of
UNESCO biosphere reserves. Conserv Lett 9:448–456. https://
doi.org/10.1111/conl.12275

Reed MS (2008) Stakeholder participation for environmental man-
agement: a literature review. Biol Conserv 141:2417–2431.
https://doi.org/10.1016/j.biocon.2008.07.014

Reo NJ, Whyte KP (2011) Hunting and morality as elements of tra-
ditional ecological knowledge. Hum Ecol 40:15–27. https://doi.
org/10.1007/s10745-011-9448-1

Reo NJ, Whyte KP, McGregor D et al. (2017) Factors that support
indigenous involvement in multi-actor environmental steward-
ship. Altern Int J Indig Peoples 13:58–68. https://doi.org/10.
1177/1177180117701028

Riehl B, Zerriffi H, Naidoo R (2015) Effects of community-based
natural resource management on household welfare in Namibia.
PLoS ONE 10:e0125531. https://doi.org/10.1371/journal.pone.
0125531

Robbins P (2012) Political ecology: A critical introduction. John
Wiley & Sons, Chichester, UK

Robinson LW, Bennett N, King LA, Murray G (2012) “We Want Our
Children to Grow Up to See These Animals:” values and pro-
tected areas governance in Canada, Ghana and Tanzania. Hum
Ecol 40:571–581. https://doi.org/10.1007/s10745-012-9502-7

Rockström J, Steffen W, Noone K et al. (2009) A safe operating space
for humanity. Nature 461:472–475. https://doi.org/10.1038/
461472a

Rode J, Gómez-Baggethun E, Krause T (2015) Motivation crowding
by economic incentives in conservation policy: A review of the
empirical evidence. Ecol Econ 117:270–282. https://doi.org/10.
1016/j.ecolecon.2014.11.019

Rode J, Wittmer H, Emerton L, Schröter-Schlaack C (2016) “Eco-
system service opportunities”: A practice-oriented framework for
identifying economic instruments to enhance biodiversity and
human livelihoods. J Nat Conserv 33:35–47. https://doi.org/10.
1016/j.jnc.2016.07.001

Romero Manrique de Lara D, Corral S (2017) Local community-based
approach for sustainable management of artisanal fisheries on
small islands. Ocean Coast Manag 142:150–162. https://doi.org/
10.1016/j.ocecoaman.2017.03.031

Romolini M, Grove JM, Ventriss CL et al. (2016) Toward an
Understanding of Citywide Urban Environmental Governance:
An Examination of Stewardship Networks in Baltimore and
Seattle. Environ Manag 58:254–267. https://doi.org/10.1007/
s00267-016-0704-4

Ryan RL, Erickson DL, De Young R (2003) Farmers’ Motivations for
Adopting Conservation Practices along Riparian Zones in a Mid-
western Agricultural Watershed. J Environ Plan Manag
46:19–37. https://doi.org/10.1080/713676702

Ryan RM, Deci EL (2000a) Intrinsic and Extrinsic Motivations:
Classic Definitions and New Directions. Contemp Educ Psychol
25:54–67. https://doi.org/10.1006/ceps.1999.1020

Ryan RM, Deci EL (2000b) Self-determination theory and the facil-
itation of intrinsic motivation, social development, and well-
being. Am Psychol 55:68–78. https://doi.org/10.1037/0003-
066X.55.1.68

Sayles JS, Baggio JA (2017) Social–ecological network analysis of
scale mismatches in estuary watershed restoration. Proc Natl
Acad Sci 114:E1776–E1785. https://doi.org/10.1073/pnas.
1604405114

Sayre NF, McAllister RR, Bestelmeyer BT et al. (2013) Earth stew-
ardship of rangelands: coping with ecological, economic, and
political marginality. Front Ecol Environ 11:348–354. https://doi.
org/10.1890/120333

Scoones I (1998) Sustainable rural livelihoods: A framework for
analysis. IDS, University of Sussex, Sussex

Sen A (1984) Resources, Values, and Development. Harvard Uni-
versity Press, Boston, MA

Shandas V, Messer WB (2008) Fostering Green Communities
Through Civic Engagement: Community-Based Environmental
Stewardship in the Portland Area. J Am Plann Assoc 74:408–418.
https://doi.org/10.1080/01944360802291265

Sharpe A, Conrad C (2006) Community Based Ecological Monitoring
in Nova Scotia: Challenges and Opportunities. Environ Monit
Assess 113:395–409. https://doi.org/10.1007/s10661-005-9091-7

Environmental Management

https://doi.org/10.5380/dma.v32i0.38819
https://doi.org/10.5380/dma.v32i0.38819
https://doi.org/10.1111/conl.12156
https://doi.org/10.1111/conl.12156
https://doi.org/10.1371/journal.pone.0040832
https://doi.org/10.1080/08039410.2015.1065906
https://doi.org/10.1007/s00267-013-0156-z
https://doi.org/10.1126/science.aaf8317
https://doi.org/10.1126/science.aaf8317
https://doi.org/10.1126/science.1172133
https://doi.org/10.1126/science.1172133
https://doi.org/10.1093/biosci/biu146
https://doi.org/10.5751/ES-04952-170311
https://doi.org/10.5751/ES-04952-170311
https://doi.org/10.1007/s00267-003-3038-y
https://doi.org/10.1007/s00267-003-3038-y
https://doi.org/10.1300/J064v31n03_06
https://doi.org/10.1300/J064v31n03_06
https://doi.org/10.1007/s13280-015-0694-0
https://doi.org/10.1017/S037689291600031X
https://doi.org/10.1017/S037689291600031X
https://doi.org/10.1111/conl.12275
https://doi.org/10.1111/conl.12275
https://doi.org/10.1016/j.biocon.2008.07.014
https://doi.org/10.1007/s10745-011-9448-1
https://doi.org/10.1007/s10745-011-9448-1
https://doi.org/10.1177/1177180117701028
https://doi.org/10.1177/1177180117701028
https://doi.org/10.1371/journal.pone.0125531
https://doi.org/10.1371/journal.pone.0125531
https://doi.org/10.1007/s10745-012-9502-7
https://doi.org/10.1038/461472a
https://doi.org/10.1038/461472a
https://doi.org/10.1016/j.ecolecon.2014.11.019
https://doi.org/10.1016/j.ecolecon.2014.11.019
https://doi.org/10.1016/j.jnc.2016.07.001
https://doi.org/10.1016/j.jnc.2016.07.001
https://doi.org/10.1016/j.ocecoaman.2017.03.031
https://doi.org/10.1016/j.ocecoaman.2017.03.031
https://doi.org/10.1007/s00267-016-0704-4
https://doi.org/10.1007/s00267-016-0704-4
https://doi.org/10.1080/713676702
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1073/pnas.1604405114
https://doi.org/10.1073/pnas.1604405114
https://doi.org/10.1890/120333
https://doi.org/10.1890/120333
https://doi.org/10.1080/01944360802291265
https://doi.org/10.1007/s10661-005-9091-7


Sheppard JC, Ryan CM, Blahna DJ (2017) Evaluating ecological
monitoring of civic environmental stewardship in the Green-
Duwamish watershed, Washington. Landsc Urban Plan
158:87–95. https://doi.org/10.1016/j.landurbplan.2016.09.017

Shirk J, Ballard H, Wilderman C et al. (2012) Public participation in
scientific research: A framework for deliberate design. Ecol Soc
17: https://doi.org/10.5751/ES-04705-170229

Silbernagel J, Host G, Hagley C et al. (2015) Linking place-based
science to people through spatial narratives of coastal steward-
ship. J Coast Conserv 19:181–198. https://doi.org/10.1007/
s11852-015-0380-1

Silva JA, Mosimane A (2014) “How Could I Live Here and Not Be a
Member?”: Economic Versus Social Drivers of Participation in
Namibian Conservation Programs. Hum Ecol 42:183–197.
https://doi.org/10.1007/s10745-014-9645-9

Silva P, Krasny ME (2016) Parsing participation: models of engage-
ment for outcomes monitoring in urban stewardship. Local
Environ 21:157–165. https://doi.org/10.1080/13549839.2014.
929094

Soliman A (2014) Stewardship as a legal duty and its application to
small-scale fisheries. In: McConney P, Medeiros R, Pena M (eds)
Enhancing Stewardship in Small-Scale Fisheries: Practices and
Perspectives. Too Big To Ignore (TBTI) and Centre for Resource
Management and Environmental Studies (CERMES), The Uni-
versity of the West Indies, Cave Hill Campus, Barbados, p 16–21

Sorice MG, Donlan CJ (2015) A human-centered framework for
innovation in conservation incentive programs. Ambio
44:788–792. https://doi.org/10.1007/s13280-015-0650-z

Sorice MG, Oh C-O, Gartner T et al. (2013) Increasing participation in
incentive programs for biodiversity conservation. Ecol Appl
23:1146–1155. https://doi.org/10.1890/12-1878.1

Squires V (ed) (2012) Rangeland Stewardship in Central Asia.
Springer, Netherlands, Dordrecht

Stern MJ, Powell RB, Ardoin NM (2008) What Difference Does It
Make? Assessing Outcomes From Participation in a Residential
Environmental Education Program. J Environ Educ 39:31–43.
https://doi.org/10.3200/JOEE.39.4.31-43

Stern PC, Dietz T, Kalof L (1993) Value Orientations, Gender, and
Environmental Concern. Environ Behav 25:322–348. https://doi.
org/10.1177/0013916593255002

Svendsen E, Campbell L (2008) Urban ecological stewardship:
understanding the structure, function and network of community-
based urban land management. Cities Environ CATE 1(1):31.
http://escholarship.bc.edu/cate/vol1/iss1/5

Tabernero C, Hernández B (2011) Self-efficacy and intrinsic motiva-
tion guiding environmental behavior. Environ Behav 43:658–675

Tidball K, Krasny M (2011) Urban environmental education from a
social-ecological perspective: conceptual framework for civic

ecology education. Cities Environ CATE 3(1):20. http://eschola
rship.bc.edu/cate/vol3/iss1/11

Torell E, Crawford B, Kotowicz D et al. (2010) Moderating our
Expectations on Livelihoods in ICM: Experiences from Thailand,
Nicaragua, and Tanzania. Coast Manag 38:216–237. https://doi.
org/10.1080/08920753.2010.483166

Trimble M, Araujo LG, de, Seixas CS (2014) One party does not
tango! Fishers’ non-participation as a barrier to co-management in
Paraty, Brazil. Ocean Coast Manag 92:9–18. https://doi.org/10.
1016/j.ocecoaman.2014.02.004

Tuler S, Agyeman J, da Silva PP et al. (2008) Assessing vulner-
abilities: Integrating information about driving forces that affect
risks and resilience in fishing communities. Hum Ecol Rev
15:171–184

Turner RA, Fitzsimmons C, Forster J et al. (2014) Measuring good
governance for complex ecosystems: Perceptions of coral reef-
dependent communities in the Caribbean. Glob Environ Chang
29:105–117. https://doi.org/10.1016/j.gloenvcha.2014.08.004

Tyler S (2006) Communities, Livelihoods, and Natural Resources:
Action Research and Policy Change in Asia. International
Development Research Centre, Ottawa, ON

van Putten I, Boschetti F, Fulton EA et al. (2014) Individual trans-
ferable quota contribution to environmental stewardship: a theory
in need of validation. Ecol Soc 19: https://doi.org/10.5751/ES-
06466-190235

Walker B, Salt D (2006) Resilience thinking: Sustaining ecosystems
and people in a changing world. Island Press, Washingtion, DC

Walton A, White AT, Tighe S et al. (2014) Establishing a Functional
Region-Wide Coral Triangle Marine Protected Area System.
Coast Manag 42:107–127. https://doi.org/10.1080/08920753.
2014.877765

Welchman J (1999) The virtues of stewardship: Environ Ethics
21:411–423. https://doi.org/10.5840/enviroethics19992146

Wilson JA (2006) Matching social and ecological systems in complex
ocean fisheries. Ecol Soc 11(1):9. http://www.ecologyandsociety.
org/vol11/iss1/art9/

Wolf KL, Blahna DJ, Brinkley W, Romolini M (2011) Environmental
stewardship footprint research: linking human agency and eco-
system health in the Puget Sound region. Urban Ecosyst
16:13–32. https://doi.org/10.1007/s11252-011-0175-6

Worrell R, Appleby MC (2000) Stewardship of natural resources:
definition, ethical and practical aspects. J Agric Environ Ethic-
12:263–277. https://doi.org/10.1023/A:1009534214698

Wunder S (2007) The efficiency of payments for environmental ser-
vices in tropical conservation. Conserv Biol 21:48–58. https://doi.
org/10.1111/j.1523-1739.2006.00559.x

Environmental Management

https://doi.org/10.1016/j.landurbplan.2016.09.017
https://doi.org/10.5751/ES-04705-170229
https://doi.org/10.1007/s11852-015-0380-1
https://doi.org/10.1007/s11852-015-0380-1
https://doi.org/10.1007/s10745-014-9645-9
https://doi.org/10.1080/13549839.2014.929094
https://doi.org/10.1080/13549839.2014.929094
https://doi.org/10.1007/s13280-015-0650-z
https://doi.org/10.1890/12-1878.1
https://doi.org/10.3200/JOEE.39.4.31-43
https://doi.org/10.1177/0013916593255002
https://doi.org/10.1177/0013916593255002
http://escholarship.bc.edu/cate/vol1/iss1/5
http://escholarship.bc.edu/cate/vol3/iss1/11
http://escholarship.bc.edu/cate/vol3/iss1/11
https://doi.org/10.1080/08920753.2010.483166
https://doi.org/10.1080/08920753.2010.483166
https://doi.org/10.1016/j.ocecoaman.2014.02.004
https://doi.org/10.1016/j.ocecoaman.2014.02.004
https://doi.org/10.1016/j.gloenvcha.2014.08.004
https://doi.org/10.5751/ES-06466-190235
https://doi.org/10.5751/ES-06466-190235
https://doi.org/10.1080/08920753.2014.877765
https://doi.org/10.1080/08920753.2014.877765
https://doi.org/10.5840/enviroethics19992146
http://www.ecologyandsociety.org/vol11/iss1/art9/
http://www.ecologyandsociety.org/vol11/iss1/art9/
https://doi.org/10.1007/s11252-011-0175-6
https://doi.org/10.1023/A:1009534214698
https://doi.org/10.1111/j.1523-1739.2006.00559.x
https://doi.org/10.1111/j.1523-1739.2006.00559.x

	Environmental Stewardship: A Conceptual Review and Analytical Framework
	Abstract
	Introduction
	Towards an Integrative Framework for Local Environmental Stewardship
	Actors: Individuals, Groups or Networks of Stewards
	The Capacity to Steward: Local Assets and Governance
	Motivations: The Rationale and Will for Stewardship
	Stewardship Actions: Protection, Care or Sustainable Use
	The Social&#x02013;nobreakEcological Context of Stewardship
	The Outcomes of Stewardship
	A Definition and Analytical Framework for Environmental Stewardship

	Supporting and Researching Local Environmental Stewardship
	Interventions and Leverage Points for Stewardship
	Future Applications of the Stewardship Framework
	Descriptive assessments of stewardship in different contexts
	Prescriptive analysis to aid design and decision-making
	Evaluating the effectiveness of local stewardship initiatives, external interventions, and associated leverage points
	Further research to develop theoretical or practical insights

	Conclusion
	Compliance with Ethical Standards

	ACKNOWLEDGMENTS
	References




