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Abstract

Contemporary conservation must address social well-being while still

protecting biodiversity. Accordingly, the objective of the Convention on Bio-

logical Diversity's recent Zero Draft Post-2020 Global Biodiversity Framework

is to sustainably meet the needs of people while reducing biodiversity loss.

However, frequent “failures” in achieving this social-ecological balance neces-

sitates more holistic, systematic, and adaptive post-2020 conservation interven-

tions. The Theory of Change (ToC) approach provides a useful and flexible

tool to support this endeavor. However, debate persists over its usefulness, and

“best” manner of use. This paper explores the elements of, and proposes a

framework for developing robust conservation ToC pathways. The framework

emphasizes the importance of producing a shared vision of desired results and

actions, and associated causal assumptions, among actors. Furthermore, evalu-

ation is considered key to informing required ongoing adaptation to better

achieve desired results. The paper also critically explores the challenges associ-

ated with ToC, and makes recommendations for its improved use in post-2020

conservation. In particular, we aim to inform the implementation and

mainstreaming of the Post-2020 Global Biodiversity Framework, especially at a

national- and local-level. The framework and discussion should be relevant to

a broad range of conservation actors at various scales that must address linked

social and ecological objectives.

KEYWORD S

conservation management, governance, policy implementation, post-2020 framework, Theory of

Change

1 | INTRODUCTION

Conservation is an “action-dependent” process aiming to
positively influence biodiversity (Pressey et al., 2017).
However, despite concerted action, global biodiversity
loss increases (Jones, Klein, et al., 2018; Jones, Venter,
et al., 2018). Conservation interventions are frequently

inhibited by contextually inappropriate approaches and
governance arrangements, often less suited to complex
systems (Armitage, Mbatha, Muhl, Rice, &
Sowman, 2020; Game, Meijaard, Sheil, & McDonald-
Madden, 2014). More specifically, conservation priority-
setting and area-based strategies promote quantity over
quality, and are often ineffectively managed (Bhola
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et al., 2020; Geldmann et al., 2018; Pressey et al., 2017;
Sacre et al., 2020). Furthermore, the social impacts of
conservation, such as the displacement of local commu-
nities, their exclusion from decision-making, and the
inequitable distribution of conservation costs and bene-
fits, require increased recognition, monitoring, and rec-
onciliation (Armitage et al., 2020; Kaplan-Hallam &
Bennett, 2018).

As Game et al. (2014, p. 271) suggest, “Conservation is
not rocket science; it is far more complex.” Contemporary
conservation complexity stems from the need to address
social well-being while still protecting biodiversity
(Armitage et al., 2020; Sarkki & Acosta García, 2019).
Therefore, scholars and practitioners are increasingly real-
izing the necessity for more “community-centered” conser-
vation approaches to achieve this social and ecological
balance (e.g., Redford, Hulvey, Williamson, &
Schwartz, 2018; Armitage et al., 2020). This is specifically
captured in the Convention on Biological Diversity's (CBD)
recent Zero Draft Post-2020 Global Biodiversity Framework
(hereafter post-2020 GBF), which recognizes the need for
urgent global, regional and national action to reduce biodi-
versity loss and sustainably meet the needs of people (CBD
(Convention of Biological Diversity), 2020a, p. 6).

Therefore, post-2020 conservation interventions
require more holistic, community-centered, context-spe-
cific, and adaptive approaches and arrangements in their
planning, implementation and evaluation if they are to
facilitate essential social and institutional change
(e.g., Armitage et al., 2020; CBD, 2020a; Game
et al., 2014). This is the explicit purpose of the Theory of
Change (ToC) approach, which promotes understanding
of how and why an intervention works, and the processes
that bring about “positive” change (Mayne, 2015;
Weiss, 1997). Not surprisingly, ToC, in its various guises,
has been shown useful by various conservation scholars
and practitioners within diverse contexts (Biggs
et al., 2017; Romero & Putz, 2018; Balfour, Barichievy,
Gordon, & Brett, 2019; see also Table S1). Furthermore,
the post-2020 GBF itself specifically employs a ToC
approach to “plan, implement, and evaluate the impacts
of the actions taken” (CBD, 2020a, p. 1).

However, while the use of ToC is common in interna-
tional development (e.g., Douthwaite, Ahmad, &
Shah, 2020; Valters, 2015; van Es, Guijt, & Vogel, 2015),
its use in conservation interventions is still not wide-
spread. Furthermore, some have specifically noted that
“well-informed” conservation ToC pathways “remain
uncommon” (Romero & Putz, 2018, p. 547). This is per-
haps since as Weiss (1997, p. 524) states, the approach's
“very ambitiousness seems to tempt the gods.” Conse-
quently, much debate persists over ToC's usefulness and
the “best” manner of use (Davies, 2018; Mayne &

Johnson, 2015; Prinsen & Nijhof, 2015), which is espe-
cially true for conservation interventions. Notwithstand-
ing these debates, well-informed, robust conservation
ToC pathways offer potential for improved understanding
of how to design, implement, evaluate, adapt, and man-
age post-2020 conservation interventions.

This paper seeks to highlight ToC as a flexible and use-
ful approach to incorporate diverse perspectives, and pro-
mote greater cooperation and learning among diverse
conservation actors seeking to achieve socioecological out-
comes. In doing so, ToC can promote greater understanding
necessary for improved conservation policy and practice
(Game et al., 2014; Game, Schwartz, & Knight, 2015; Suth-
erland et al., 2020). Accordingly, we provide a brief discus-
sion and propose a framework on how to develop robust
conservation ToC pathways for positive ecological and
social outcomes. The framework is adaptable and should be
relevant to a broad range of conservation actors associated
with varying scales of conservation, inclusive of policy-
makers, donors, practitioners, and scholars, especially those
operating at national- and local-levels. Finally, we discuss
key challenges experienced, and make recommendations to
improve the use of ToC, and thereby inform progress in
post-2020 conservation. This is specifically to assist the
implementation and mainstreaming of the post-2020 GBF.

2 | TOC AS A TOOL FOR
IMPROVED POST-2020
CONSERVATION

2.1 | What is ToC?

Providing a common definition of, and methodology for
applying ToC is challenging as it can simultaneously be
considered a way of thinking, a process and/or a product
(Davies, 2018; Mayne & Johnson, 2015). Nevertheless,
ToC essentially involves logically “mapping” what needs
to happen in a pathway for a sequence of actions, and
assumptions made, to achieve an intervention's desired
result (Mayne, 2015). Furthermore, ToC can used to
account for both how change is expected to happen
(i.e., planning and implementation of an intervention)
and how change has happened (i.e., evaluation and adap-
tation of an intervention) (Douthwaite et al., 2020;
Mayne, 2015, 2017a). In doing so, ToC can inform the
actions required to bring about change by considering
multiple levels of change and learning from the interven-
tion as it evolves. Not surprisingly, ToC has increasingly,
though not widely, been applied and shown useful in var-
ious conservation contexts. We refer throughout to three
useful and diverse examples of ToC use in conservation,
which are introduced in Box 1.
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2.2 | A framework for robust
conservation ToC pathways

Given the diverse ToC terms in use (see Funnell &
Rogers, 2011), we first define the key “change elements”
described below. We refer to intervention as the imple-
mentation of a specific set of actions to positively influ-
ence a desired result. While conservation interventions
vary greatly in context, purpose, scale, and management
approaches and governance arrangements, we use inter-
vention as an “umbrella” term to describe any conserva-
tion initiative designed and implemented by a variety of
actors (i.e., ranging from government and non-
governmental organizations to local communities), to
enhance positive social and ecological outcomes. Further-
more, an action can be an activity, event, a policy or strat-
egy, and/or even the formation of an organization
associated with the intervention (Mayne, 2017a). More-
over, an intervention's desired result encompasses inter-
mediary desired outputs and outcomes, which in turn
influence the final desired impact (i.e., the final desired
change) (Mayne, 2015).

Based on broadly accepted theoretical ideas underpin-
ning ToC (e.g., Mayne, 2017a; Valters, 2015; van Es
et al., 2015; Vogel, 2012a; Vogel, 2012b), literature specifi-
cally applying ToC to conservation contexts (e.g., Biggs
et al., 2017; Romero & Putz, 2018; Balfour et al., 2019; see

also Table S1), as well as our experiences in the field, we
propose that the development of robust, well-informed
conservation ToC pathways comprises six core steps:
(a) identify the intervention's main beneficiaries;
(b) jointly identify and articulate the intervention's
desired results; (c) define and analyze the contextual fac-
tors, conditions or events that may positively or nega-
tively affect the intervention's desired results;
(d) formulate actions, and identify and articulate the
associated assumptions that underpin these actions, to
achieve the intervention's desired results; (e) implement
and evaluate actions to identify persistent and newly
emerging issues; and (f) in so doing constantly adapt the
intervention to better achieve the intervention's desired
results (Figure 1a). Based on these six steps, we propose a
framework for the development and application of con-
servation ToC pathways (Figure 1b). The subsequent dis-
cussion briefly explains these six steps as they relate to
the framework, and provides conservation-relevant
examples of the various change elements. Table 1 sum-
marizes the findings related to the key change elements
that emerge from the three conservation interventions
from Box 1, and to which we refer throughout.

The first step is identifying the intervention's benefi-
ciaries, that is, all actors who may be affected by or have
an interest in the interventions objectives, which in con-
temporary conservation will notably include local

BOX 1 Three examples of Theory of Change use in conservation

Example 1 Increasing sustained timber yields in Indonesian natural forest management
Romero and Putz (2018) develop a country-specific ToC to improve the evaluation of sustained timber yields

of natural forest management in Indonesia. This ToC expands on the ToC developed by the Forest Stewardship
Council's Indonesian Stewardship Standard (FSCISS). The authors identify shortcomings in indicators and sev-
eral “unsatisfied and unsatisfiable assumptions” in the FSCISS certification process (Romero & Putz, 2018,
p. 547). Furthermore, they note how national governmental harvest regulations do not “allow full timber
recovery,” and require changes in national policy (Romero & Putz, 2018, p. 547).

Example 2 Decreasing illegal wildlife trade
Biggs et al. (2017) develop a ToC to guide actions of policy makers, practitioners, and donors tasked with

decreasing illegal wildlife trade. The authors focus on identifying enabling community-level actions such as
strengthening disincentives and increasing incentives to decrease illegal behavior, decreasing the community-
level costs of wildlife, and supporting non-wildlife-based livelihoods (Biggs et al., 2017, p. 8). Furthermore, they
emphasize the importance of strengthening enabling conditions (cf. Ostrom, 1990), increasing capacity, and
promoting dialogue among diverse-associated stakeholders.

Example 3 RARE's Pride campaigns for behavior change in Corazon Bay no-take fishing area
RARE is a nonprofit organization which through its Pride campaigns seeks to inform and motivate local

campaign managers and their communities to address conservation threats (RARE, n.d.). They provide a step-
by-step guide to developing a ToC for local conservation interventions that emphasizes public participation to
reduce “threatening” conservation behaviors (RARE, n.d.). RARE (n.d.) makes use of the Corazon Bay marine
protected area in the Coral Triangle to showcase its approach to ToC development.
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resource users, as well as their partners (Table 1). This
step is crucial to all subsequent steps, which all require
high levels of active participation by, and collaboration
among actors to develop a more robust ToC pathway
(Figure 1b). Accordingly, the post-2020 GBF strives to
“galvanize urgent and transformative action” by all stake-
holders (CBD, 2020a, p. 6), and specifically calls for “The
participation of indigenous peoples and local communi-
ties and a recognition of their rights in the implementa-
tion of the framework” (CBD, 2020a, p. 10).

The second step requires identifying and articulating
the intervention's desired result, which should be clear,
logical, based upon the context and past experiences, and
ultimately be both achievable with the planned actions,
and measurable through evaluation (Mayne, 2017a).
Commonly conservation desired results include desired

changes in attitudes and behavior of conservation actors
toward natural resource use and management
(Cinner, 2018; Bennett et al., 2019; Table 1).

Step (c) considers the intervention's context to pro-
pose and implement appropriate actions to achieve the
identified desired results. This requires exploring the ori-
gins, causes and consequences of change triggers, that is,
ecological and social factors, conditions and/or events
that can stimulate initiation, and subsequently mainte-
nance of an intervention (Bie, Addison, & Cook, 2018;
Seixas & Davy, 2008). This can include both initial con-
textual issues and trigger events. Initial contextual issues
refer to any ecological or socioeconomic, cultural and
political factors, conditions, and/or events requiring
change through the design and implementation of
actions. Common conservation examples include

FIGURE 1 Developing robust

conservation Theory of Change (ToC)

pathways: (a) six core steps that frame a

conservation intervention's ToC

development; and (b) a framework for a

conservation intervention's ToC

development. Note that the framework

emphasizes that an intervention's

beneficiaries should be consulted

throughout the ToC process. Evaluation

of the desired results will identify

persistent and newly arising issues that

will systematically feedback into the

process and lead to adaptation of an

intervention through the reformulation

and implementation of actions. The ToC

process should also consider the effect

of any potential external influences
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ecological degradation, high levels of poverty and a lack
of alternative nonextractive livelihoods, and low institu-
tional capacity (e.g., Biggs et al., 2017; Sanders, Miller,
Bhagwat, van der Grient, & Rogers, 2019). Trigger events
include social—as described above—and ecological
events (e.g., a decrease in species abundance) able to
motivate and trigger management decisions and actions
(Bie et al., 2018; Seixas & Davy, 2008). Consequently, ini-
tial contextual issues and triggers events can overlap, and
we use the term change trigger to incorporate both con-
cepts. See Table 1 for examples of change triggers.

Once a desired result has been articulated, and the
intervention's context has been considered, this informa-
tion informs formulation of socially and ecologically appro-
priate actions, that is, Step (d). Actions need to be broadly
acceptable, doable, measurable, and sustainable to bring
about the desired result (Mayne, 2017a, 2020). The post-
2020 GBF views broadly acceptable actions as those consid-
ering the beneficiaries needs, interests, capacity, behavior,
and visions for the conservation intervention, a process
which will (or should) have begun in Step (a) (Table 1).

Formulating actions ultimately involves identifying
underlying causal assumptions, that is, the events, factors
or conditions considered likely to support a proposed action
(Mayne, 2017a). Causal assumptions should be informed by
the intervention's context. Furthermore, “enabling actions”
can positively influence the presence of causal assumptions,
for example, actions disincentivizing certain behaviors
while incentivizing others (Biggs et al., 2017, p. 8; Table 1).
Therefore, actions implemented, and the presence of casual
assumptions affects each other and the ability to produce
the intervention's desired result (Figure 1b).

Causal assumptions, in accordance with commons
theory, specifically include consideration of enabling fac-
tors and conditions (i.e., “enablers”) (Agrawal, 2001;
Ostrom, 1990). As Berkes (2007, p. 151888) states, “Biodi-
versity conservation can be treated as a commons prob-
lem, specifically as a multilevel commons problem.” In
particular, commons theory informs how to enable col-
laborative governance arrangements, such as those char-
acterizing contemporary conservation interventions
(Herzog & Ingold, 2019). Therefore, while “enablers” will
be highly context-specific, numerous scholars and practi-
tioners, including the post-2020 GBF, have highlighted
several conservation “enablers” (see Table S2). These
conservation “enablers” include, among others, the pres-
ence of collective recognition of a conservation problem,
such as a degraded natural resource; political will and
enabling legislation recognizing local and indigenous
community institutions; promoting gender equality and
empowerment, empowerment of actors to make, enforce
and change rules (or at the least participate in these pro-
cesses); equitable benefit-sharing; high levels of

alignment of the intervention with local context and pri-
orities; and legitimately perceived “nested” institutional
partnerships providing financial and technical support
(Biggs et al., 2019; Sanders et al., 2019; CBD, 2020a; see
Table S2 further). Finally, the presence of willing and
motivated actors is a key enabler and overarching causal
assumption. Table 1 depicts the key causal assumptions
identified for each of the interventions within Box 1.

Notwithstanding the potentially enabling “environ-
ment” produced by the presence of causal assumptions,
“counter pressures” may result in “at-risk” assumptions
and their continued absence (Mayne, 2017a, p. 157). For
example, high levels of poverty, elite-capture of benefits,
and a lack of political will commonly affect the causal
assumptions made, and may even derail a conservation
ToC pathway (Biggs et al., 2017; Sanders et al., 2019).
Therefore, continuous evaluation of causal assumptions
is required to reformulate actions, that is, Step (e) (Béné,
Riba, & Wilson, 2020; Romero & Putz, 2018).

Step (e) is the continuous monitoring and evaluation
of the extent to which actions achieve the desired results
(Béné et al., 2020; Gurney et al., 2019). Effective conser-
vation monitoring requires long-term investments, com-
prehensive social and ecological indicators, and
improved data collection, analysis and learning (Gurney
et al., 2019). Furthermore, the availability of baseline and
subsequent intermediary data, and an accurate means for
comparison is key to evaluation (Béné et al., 2020). More-
over, the participation of local actors can improve the
design and implementation of conservation monitoring
(Biggs et al., 2017; Gurney et al., 2019).

A key ToC “evaluative” concept is systematic feedback,
which is when, “results from some action travel through
the system and eventually return in some form to the origi-
nal action, potentially influencing future actions” (Larrosa,
Carrasco, & Milner-Gulland, 2016, p. 318; Figure 1b). This
“evaluative feedback” identifies persistent and newly
emerging issues, which provide important practical guide-
lines for effectively adapting ToC pathways. For example,
conservation actions such as potential conflicts between
community game guards, employed to counter illegal wild-
life trade, and local poachers can cause a “breakdown in
social cohesion” within a community (Biggs et al., 2017,
p. 10). Additional emerging issues include the cost and
accuracy of monitoring and evaluation, a lack of realized
benefits, and increasing in-migration of resource users to
sensitive ecological areas as a result of an intervention's
“success” (Table 1). The topic of evaluation is discussed in
greater detail later in the paper.

Therefore, Step (e) informs the continuous adapta-
tion of the ToC pathway to increase the chances of
achieving the desired result, that is, Step (f) (Figure 1b).
Adaptive conservation management is well-established
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(Salafsky, Margoluis, & Redford, 2008), and considered
crucial to both ecological (Nickols et al., 2019), and
social aspects of conservation management (Kaplan-
Hallam & Bennett, 2018). Graham et al. (2010) refer to
the reformulation of actions based upon the identified
emerging issues as “passive adaptation,” but emphasize
that conservation requires not only passive but “active
adaptation,” the latter stressing the need for active
experimentation of different conservation actions. Nev-
ertheless, adaption strategies need to avoid scale mis-
matches (Gurney et al., 2016; Wilson et al., 2016).

According to Mayne (2013), ToC pathways are merely
“a model of the contribution to and not the cause per se
of the intended result” (p. 128—emphasis in original).
Therefore, while an intervention's actions influence the
likely realization of a desired result, external influences
can either enable or constrain this result. Common con-
straining external influences include a lack of scientific
legitimacy toward the chosen conservation approach, a
lack of political will or supporting policy, and a weak
and/or corrupt government (Larrosa et al., 2016; Sanders
et al., 2019). In contrast, commitments to international
agreements such as the post-2020 GBF may legitimize
and stimulate national and local action. Finally, conser-
vation ToCs are also influenced by other sectors, and
may even be improved by “co-producing” ToCs with
other sectors (Reed, Barlow, Carmenta, van Vianen, &
Sunderland, 2020). Consequently, the framework pres-
ented in Figure 1b provides a template for the design and
application of conservation ToC pathways. However,
many challenges exist in this endeavor.

2.3 | Challenges to developing robust
conservation ToC pathways: Lessons from
cross-sector ToC use

ToC use in conservation lags significantly behind many other
sectors. In particular, the health, education and agriculture
sectors possess rich empirical work evaluating the design and
application of ToC, which offers several lessons for develop-
ing robust conservation ToC pathways (e.g., Armitage
et al., 2019; Maini, Mounier-Jack, & Borghi, 2018; Mayne &
Johnson, 2015; Valters, 2015; van Es et al., 2015). We now dis-
cuss common challenges emerging from multisector ToC lit-
erature within the conservation context.

2.3.1 | ToC terminology and
representation

An overarching challenge to ToC use is a longstanding
confusion over terminology, not only for what constitutes

a ToC pathway, but also its components (Prinsen &
Nijhof, 2015; Vogel, 2012a). Furthermore, diverse repre-
sentations of ToCs have resulted in debate over their
“best” manner of use (Davies, 2018; Prinsen &
Nijhof, 2015). Whilst more nuanced and comprehensive
ToCs are required to capture greater complexity within
contemporary interventions (discussed below), the resul-
tant elaborate and complicated diagrammatic representa-
tions may often prove counterproductive to broad
multiactor engagement (discussed below), and the end-
goal of influencing desired change (Davies, 2018;
Valters, 2015). Therefore, designing a ToC requires a
“balancing-act” of remaining simple, readable, and use-
able, for the purposes of communication and consensus,
whilst still providing sufficient detail to reliably account
for an intervention's real-world context (Davies, 2018;
Koleros, Mulkerne, Oldenbeuving, & Stein, 2020;
Mayne, 2015). Therefore, a ToC should rather strive to,
“represent the intervention in a practical and evaluable
way” (Koleros & Mayne, 2019, p. 293).

2.3.2 | Incorporating sufficient
complexity into ToCs

As Van Tulder and Keen (2018, p. 315) state, “Systems
change requires complex interventions.” However, incor-
porating sufficient complexity is a fundamental challenge
to designing and evaluating ToC pathways (Douthwaite
et al., 2020; Koleros et al., 2020).The complexity of con-
servation is exacerbated by multiple objectives, among
multiple and diverse affected actors that interact within
diverse socioinstitutional and ecological contexts, across
a variety of scales (Armitage et al., 2020; Baird, Plummer,
Schultz, Armitage, & Bodin, 2019; Cockburn et al., 2020).
Therefore, ToC pathways are at risk of oversimplifying
“real-world challenges,” particularly in relation to “lon-
ger term effects and relationships” (Armitage
et al., 2019). An intervention's complexity differs based
upon uncertainty, external influences, and emergent
properties (Douthwaite et al., 2020; Mayne, 2015;
Walton, 2016). Furthermore, interventions exist within a
multisector context, and therefore can be enabled or con-
strained by interventions from other sectors (Maini
et al., 2018; Reed et al., 2020).

Therefore, ToC pathways should inform “complexity-
aware” interventions that strive, “to harness the dynam-
ics of complexity to catalyze system learning, innovation,
and adaptive change” (Douthwaite & Hoffecker, 2017,
p. 89). This requires the ability to unpack and better har-
ness complexity (Douthwaite et al., 2020; Koleros &
Mayne, 2019), to produce ToCs able to positively affect
the desired change. Nevertheless, as alluded to above,
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many caution against the use of excessive complexity in
ToC to avoid confusion and disillusionment among the
affected actors, and instead suggest ToCs should strive for
sufficient detail of the intervention's context and scale
(e.g., Davies, 2018; Koleros & Mayne, 2019;
Mayne, 2017a).

2.3.3 | Designing scale-appropriate ToCs

ToC pathways must consider at what scale(s) the inter-
vention is taking place. Designing scale-appropriate con-
servation ToCs requires accounting for ecological and
socioinstitutional context (Baird et al., 2019; Gurney
et al., 2016; Wilson et al., 2016). Achieving desired tem-
poral (and spatial) ecological outcomes is particularly
challenging as these are frequently only feasible in the
long term (Wilson et al., 2016). Furthermore, short-term
conservation project funding cycles have implications for
conservation ToCs (Biggs et al., 2019; Sanders
et al., 2019). Designing an appropriate temporal scale and
addressing the contradictions between short-term and
long-term goals is therefore of eminent importance.

Geographical scale is also relevant to the implementa-
tion and mainstreaming of the post-2020 GBF
(CBD, 2020a). The post-2020 GBF, designed at a global
level, is reliant upon interventions taking place at the
national- and local-levels to influence global transforma-
tive action. Accordingly, parties to the post-2020 GBF will
be required to design and implement national strategies
to meet their obligations, which will in turn require
local-level interventions. However, the interactions
between diverse actors and institutions at various scales
may either enable or constrain a nation's post-2020 GBF
success. At a national-level, this principally requires polit-
ical will, characterized by government support, and legiti-
macy through enabling legislation (CBD, 2020a; Sanders
et al., 2019). Furthermore, at a local-level this requires
willing local communities, and strong and supportive
local leaders, to actively participate and collaborate with
each other and the intervention's partners (Biggs
et al., 2017; Crona, Gelcich, & Bodin, 2017). Moreover,
government and/or nongovernmental partners require
the financial and technical capacity to actively engage
with each other and local actors, with nongovernmental
partners often essential to as “bridging organizations”
between local and government actors (Armitage
et al., 2020; Sanders et al., 2019). In particular, actors
need to recognize and reconcile the benefits of each
other's knowledge and contributions, including the
importance of local ecological knowledge (Armitage
et al., 2020; CBD, 2020a; Tengö, Brondizio, Elmqvist,
Malmer, & Spierenburg, 2014). Therefore, improving

multiactor engagement is central to designing scale-
appropriate conservation ToC pathways.

2.3.4 | Improving multiactor
engagement in ToCs

The greater the complexity of the problem, the greater an
intervention's need for multiactor engagement (Armitage
et al., 2020; Van Tulder & Keen, 2018). Therefore, ToC
use needs to engage and generate consensus among
actors, both initially and moving forward with the inter-
vention (Koleros & Mayne, 2019; Mayne, 2017a;
Vogel, 2012a; Vogel, 2012b). This has also been empha-
sized within the conservation interventions from the case
studies (Box 1).

Multiactor engagement can improve the effectiveness
of deliberations required to inform shifts in knowledge,
attitude, and skills that may enable the desired change
(Vogel, 2012b). These deliberations will in turn be
affected by the intervention's social, political and envi-
ronmental context; the sequence of anticipated and/or
required events leading to the desired change; and the
identification and consideration of assumptions, related
to contextual conditions, that may affect the interven-
tion's actions, and therefore, its ability to influence the
desired change (Vogel, 2012b, p. 2).

Strong partnerships between target beneficiaries and
partners are key to more “complexity-sensitive ToCs,”
however, multiactor engagement will always be subjected
to “collaborative complexities” (Van Tulder &
Keen, 2018, p. 316). Therefore, a common threat is insti-
tutional power dynamics (e.g., Biggs et al., 2017). ToC
development and implementation often remains a top-
down process managed by a few, with the inputs of many
excluded (Maini et al., 2018; Valters, 2015; Walton, 2016).
This exclusion is commonly mirrored within conserva-
tion contexts (Armitage et al., 2020). Therefore, the per-
ceived “sense-of-ownership” of a ToC, and its
development process, has implications for how the ToC
is received by actors and the intervention's success
(Koleros & Mayne, 2019; Sullivan & Stewart, 2006; Van
Tulder & Keen, 2018).

The post-2020 GBF itself emphasizes “the need for
whole-of-society engagement to implement it”
(CBD, 2020a, p. 11), and specifically stipulates the need
for greater recognition and participation of women,
youth, and local and indigenous peoples (CBD, 2020a,
pp. 6-7). Doing so can promote shared understanding of
ways to tackle an intervention's problems (Armitage
et al., 2020; Biggs et al., 2019; CBD, 2020a). Therefore,
the development of robust conservation ToCs should pro-
mote multiactor engagement by developing actor's
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capabilities, and presenting opportunities and motivating
actors to actively engage in the process (Cf. Michie
et al., 2011).

2.3.5 | Enhancing enabling conditions
for ToCs

Enabling conditions are an often overlooked, but key com-
ponent of any response to reducing biodiversity loss (Rands
et al., 2010). This requires consideration of multiple social
and ecological enablers, introduced previously (see also
Table S2). The post-2020 GBF specifically stipulates the
enabling effect of: a shared understanding of and consen-
sus on how to address a conservation problem; broader
participation in decision-making and management activi-
ties; interventions characterized by a strong alignment with
local socioeconomic and cultural priorities; and the pres-
ence of “nested” support (CBD (Convention of Biological
Diversity), 2020a, pp. 10-11). Finally, ToC use can encour-
age “overly mechanistic” pathways when identifying and
representing enabling conditions and desired results
(Armitage et al., 2019). Therefore, the ability to enhance
the presence of enabling conditions requires ToCs that
incorporate sufficient complexity, promote multiactor
engagement, and are sustainable, and evaluable. The last
two aspects are discussed below.

2.3.6 | Improving the “sustainability”
of ToCs

Sustainability of an intervention's components and its
impacts, as well as its effects on future interventions,
should be central to its design; however, this is rarely
addressed in the ToC development process (Mayne, 2020;
Sridharan & Nakaima, 2019). In particular, a ToC should
produce sustainable desired outcomes in the form of both
material benefits, as well as partnerships and/or capabili-
ties for positive long-term effects (Hunter, 2006;
Mayne, 2020; Sridharan & Nakaima, 2019).

Mayne (2020) suggests sustainable ToCs need to con-
sider: what actions and contexts are needed, and what
intervention planning is required to enhance sustainable
benefits. A specific ToC sustainability consideration is the
differing “needs, preferences, and values” of actors, and
the ability, “to incorporate knowledge of such heteroge-
neities into their planning and implementation”
(Sridharan & Nakaima, 2019, pp. 377-378). Furthermore,
sustaining an intervention's components must consider
the differing levels of support required over the interven-
tion's lifespan (Mayne, 2020). Therefore, not only causal
link assumptions, but also “sustainable assumptions” are

required in the ToC design (Mayne, 2020). Accordingly,
by identifying barriers, and by taking “supporting
actions,” the ability for an intervention to generate
sustained benefits is improved (Mayne, 2020). Finally,
sustained intervention “success” relies on evaluating its
progress and adapting where necessary.

2.3.7 | Improving the “evaluability”
of ToCs

Evaluation is a core component of robust ToCs. As May-
ne (2017a, p. 170) states, “Theories of change are the
basis for theory-based evaluation approaches… As such,
the robustness of the ToC used matters.” A past criticism
of ToC is its perceived inability to respond to contextual
changes highlighted by evaluation (Weiss, 1997). Accord-
ingly, ToC components should be analyzed to identify
“evaluation questions to be addressed; issues that need to
be carefully watched or explored; issues, results, and/or
assumptions that should be monitored; and/or identify-
ing data that should be collected” (Mayne, 2017a, p. 164).
In doing so, the ToC provides a solid foundation for both
monitoring and evaluation, which is key to an interven-
tion's impact (Brousselle & Buregeya, 2018; Funnell &
Rogers, 2011; Mayne, 2017a; Rogers, 2014a, 2014b).

In accordance with discussions throughout, evaluation
needs to account for complexity (Brousselle &
Buregeya, 2018; Koleros & Mayne, 2019; Walton, 2016). A
“complexity-informed evaluation” is affected by the organi-
zational, political, and broader social science environment
(Walton, 2016, p. 414). Mitigation of evaluative constraints
relies on a strong “evidence-based ToC,” which requires a
strong “evaluative culture” (Mayne, 2017b). Furthermore, a
strong “evaluative culture” is characterized by accountabil-
ity, self-reflection, and evidence-based learning and experi-
mentation (Koleros & Mayne, 2019; Maini et al., 2018;
Mayne, 2017b). Furthermore, once again, active participa-
tion of a broader array of actors will strengthen evaluation
(Maini et al., 2018; Walton, 2016). As introduced previously,
this is of particular importance within conservation inter-
ventions (e.g., Béné et al., 2020; Biggs et al., 2017; Gurney
et al., 2019). Consequently, evaluation is pivotal to under-
standing whether, how and why an intervention works, and
therefore, developing robust, well-informed ToC pathways.

3 | RECOMMENDATIONS FOR TOC
USE IN POST-2020 CONSERVATION

ToC pathways are merely “a model of expectations”
(Mayne, 2017a, p. 163), and “works in progress”
(Davies, 2018, p. 16), and will never be perfect or complete
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(Davies, 2018; Mayne, 2017a). That said, we now offer
some practical recommendations to improve ToC use in
post-2020 conservation interventions, and in particular to
facilitate the implementation and mainstreaming of the
post-2020 GBF, especially at national and local levels.

A conservation intervention will benefit from the
design of multiple ToC pathways spanning its duration.
Therefore, like others, we recommend developing both
an initial overarching ToC, and subsequent more detailed
ToCs (Koleros & Mayne, 2019; Mayne, 2017a). At its core,
a ToC pathway requires a theory explaining how it
should work, and how actions will lead to the desired
change, which is the purpose of an initial ToC. Therefore,
an initial overarching ToC pathway should be tested
against the logic and assumptions proposed, and avail-
able evidence (Mayne, 2017a). This prior research should
incorporate diverse sources of knowledge, including theo-
retical and practical knowledge emerging from both “sci-
entific” research and local ecological knowledge.

Therefore, an initial overarching ToC pathway is use-
ful to identify potential weaknesses in the intervention's
design, particularly identifying initial contextual condi-
tions that may enable or constrain the desired result. Fur-
thermore, it can assist in identifying conflicts of interest,
to better facilitate deliberations required to generate both
greater awareness and consensus. The post-2020 GBF
provides an example of an initial overarching ToC path-
way to promote global transformational conservation
action (i.e., top of Figure 2). The Informal Advisory Group
on Mainstreaming of Biodiversity has since expanded this
initial framework by incorporating additional strategies,
targets, and indicators required to “integrate
mainstreaming” into the post-2020 GBF (i.e., bottom of
Figure 2; CBD, 2020b).

Notwithstanding the above post-2020 GBF progress,
scale-appropriate ToCs will be required at national and
local levels. For the purposes of the current discussion,
we present a “generic” initial overarching ToC pathway

FIGURE 2 An adapted

diagrammatic representation of the

Post-2020 Global Biodiversity

Framework (top), and the updated

version including the integration of

mainstreaming by the Informal

Advisory Group on Mainstreaming of

Biodiversity (bottom). Source: (CBD

(Convention of Biological

Diversity), 2020a, 2020b)
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for post-2020 conservation (Figure 3). This ToC provides
an adaptable “template” for different national-, and local-
level post-2020 conservation intervention contexts. The
stated desired impact of reduction in biodiversity loss and
the sustainable use of resources comes directly from the
post-2020 GBF.

The theoretical consideration of this generic initial
ToC pathway's desired outcomes, actions and assumptions
are informed by the above discussions and “well-
established” conservation findings framed by institutional
theory, behavior change theory, conservation psychology
(Bennett et al., 2019; Cinner, 2018; Clement, Moore,
Lockwood, & Mitchell, 2015). Therefore, we summarize
the desired outcomes for the present purposes simply as
improved ecological status, and strengthened “pro-conserva-
tion” behaviors, mindsets and institutions (Figure 3). Fur-
thermore, the generic action categories presented depict
some, though by no means all, common overarching con-
temporary strategies identified in the empirical conserva-
tion literature, namely: increase institutional capacity and
participation; strengthen actor relations; improve knowledge
dissemination; and increase alignment with local contexts
(Figure 3). These actions also emerged from the three

cases in Box 1, and directly align with the “Tools and
solutions for implementation and mainstreaming” as
specified in the post-2020 GBF (CBD (Convention of
Biological Diversity), 2020a, pp. 9-10). Moreover, the
generic causal link assumptions provided focus on the
willingness and motivation of actors, partner support
and the presence of sociocultural intuitions and prac-
tices upon which to build the intervention (Figure 3).
Additionally, the causal pathway assumptions are
broadly considered as common enabling conditions for
conservation as discussed previously (see also Table S2).
This pathway also considers the potentially enabling or
constraining external influences, introduced previously.
Finally, the pathway allows for the evaluation of the
desired results, and the presence of causal assumptions,
and the systematic feedback of identified persistent and
emerging issues, to adapt the pathway through
reformulated actions (Figure 3).

While an overarching ToCs is useful in framing the
intervention, many scholars and practitioners of ToC sug-
gest the explicit need for a more detailed ToCs, “nested”
under the intervention's overarching ToC, to better repre-
sent an intervention's complexity, account for scale,

FIGURE 3 A generic overarching conservation Theory of Change (ToC) pathway. Note that like the framework presented in Figure 1b,

this ToC pathway emphasizes that an intervention's beneficiaries should be consulted throughout the ToC process. Evaluation of the desired

results will identify persistent and newly arising issues that will systematically feedback into the process and lead to adaptation of an

intervention through the reformulation and implementation of actions. The ToC process should also consider the effect of any potential

external influences
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providing greater clarity on actor roles and interactions,
and even showcase the multiple potential pathways to
achieving the desired result (e.g., Douthwaite et al., 2020;
Koleros & Mayne, 2019; Mayne, 2015, 2017a). Represen-
tation of these factors is key to robust conservation ToC
able to improve complex multiactor and multiobjective
interventions (Armitage et al., 2020; Baird et al., 2019;
Cockburn et al., 2020). Therefore, like others, we recom-
mend designing “nested” actor-based pathways, which
are especially beneficial to evaluation (Koleros &
Mayne, 2019). This allows for early detection of trajecto-
ries constraining the desired result, and provides crucial
information for adapting the pathway where necessary
(Koleros & Mayne, 2019; Mayne, 2015, 2017a). Therefore,
for the purposes of discussion we build upon Figure 3 to
present an example of a generic “nested” actor-based
conservation ToC (Figure 4).

The ability to increase institutional capacity and par-
ticipation will include actions such as capacity building
workshops (Figure 4). Furthermore, increasing participa-
tion will require decision-making meetings to be open to

all actors. Key actor-based considerations in this action
category include strengthening inter-departmental col-
laboration among State actors, non-State partners acting
as bridging organizations, a strengthening of local leader-
ship to promote local community brokers able to facili-
tate collaboration between local resource users and
partners, and the identification of “champions” to drive
the intervention (Figure 4). Strengthening actor relations
is key to improving collaboration. This notably includes
the identification of “champions,” non-State partners act-
ing as bridging organizations, and the strengthening of
local leadership (Figure 4). Furthermore, a key action
required to strengthen actor relations is the building trust
and accountability among actors, which will often
require long-term multiactor engagement (Figure 4).
Increasing alignment with local contexts requires identify-
ing local socioeconomic and cultural priorities and recon-
ciling these with the intervention's conservation
objectives, which often includes identifying and building
local capacity for alternative non-resource extractive live-
lihoods (Figure 4). Finally, improving knowledge

FIGURE 4 A generic nested actor-based conservation Theory of Change (ToC) pathway. Note this ToC pathway expands upon

Figure 3 to provides specific actions within each action category, as well as actions linked to State, non-State partners, and local community

actors. Like the framework presented in Figure 1b, and the generic overarching ToC pathway presented in Figure 3, this ToC pathway

emphasizes that an intervention's beneficiaries should be consulted throughout the ToC process. Evaluation of the desired results will

identify persistent and newly arising issues that will systematically feedback into the process and lead to adaptation of an intervention

through the reformulation and implementation of actions. The ToC process should also consider the effect of any potential external

influences
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dissemination requires all actors to recognize and inte-
grate diverse sources of evidence-based conservation
knowledge, and recognize, accept and share this knowl-
edge (Figure 4). The causal pathway and causal link
assumptions are retained from Figure 3. Once again, nei-
ther Figure 3 nor Figure 4 represent perfect or complete
ToC pathways, but highlight the potential products of
developing robust, well-informed post-2020 conservation
ToC pathways.

4 | CONCLUDING REMARKS

Persistent global biodiversity loss and ineffective conser-
vation management require urgent social and institu-
tional change. This requires tools that enable greater
understanding of change processes, and promote more
holistic and adaptable approaches. ToC offers a flexible,
useful, transdisciplinary and systematic approach that is
well suited to the task. However, improved post-2020
conservation interventions, able to produce more ecologi-
cally sustainable and socially supported outcomes, will
require the design, implementation, and adaptation of
robust, well-informed ToC pathways to overcome com-
plex challenges. This paper first proposes a framework to
develop robust pathways, which requires identifying and
actively engaging beneficiaries, jointly identifying desired
results, and careful consideration of various change ele-
ments. This most notably includes the importance of
evaluation and constant adaptation of the ToC pathway
to improve the chances of achieving a conservation inter-
vention's desired result.

However, the design and implementation of robust
and well-informed conservation ToC pathways is both
“multitargeted” and “messy” (Mayne, 2015, p. 133). This
is not a simple process and requires more effectively
incorporating sufficient complexity, at appropriate scales,
and encouraging improved levels of multiactor engage-
ment. Furthermore, a robust conservation ToC needs to
identify and enhance enabling conditions, and improve
the sustainability and “evaluability” of their components
and desired results, to better inform necessary adapta-
tions to achieve desired social and ecological changes.
Consequently, a robust, well-informed ToC pathway
should query, “what it is about an intervention that
works for whom, in what circumstances, in what respects,
over which duration” (Pawson, 2013, p. 167—emphasis
added). This is admittedly a “daunting” prospect, but by
taking on lessons emerging from other sectors, greater
success in the use of ToC in post-2020 conservation inter-
ventions is possible. In doing so, ToC can assist diverse
conservation actors working towards achieving the post-

2020 GBF's objective to sustainably meet the needs of
people and reduce biodiversity loss.
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