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Abstract

Community-based natural resource management is recognized as an effective

area-based conservation approach. Accordingly, conservation organizations

worldwide are providing support to local communities seeking to sustainably

manage and use their local natural resources. However, there is little under-

standing of how different types of support provided by partner organizations

influence local community governance of these resources. Our data, collected

from Fiji using key informant interviews, demonstrates that there is no clear

association between partner support and effective community governance of

marine resources. While no associations were evident when investigating the

effects of partner support on participation and perceived fairness of decision-

making at the village level, some significance was identified when investigat-

ing responses by social group. We did find a clearer signal, however, with

regards to the types of interaction between partners and communities, such

that regional meetings were associated with increased community knowledge

of the boundaries of the customary fishing grounds and village meetings were

associated with increased ecosystem monitoring. Our work underscores the

need to evaluate how different types of support from partner organizations,

and the manner in which they interact with communities, impact community-

based conservation initiatives.
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1 | INTRODUCTION

Community-based natural resource management
(CBNRM) is considered essential to achieving global bio-
diversity conservation targets (CBD, 2022), while

supporting human well-being and social development
(Diz et al., 2018). CBNRM is a collaborative effort that
involves conservation and development organizations
and government agencies working with local resource
users to incorporate conservation strategies and
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traditional management in common property systems.
This approach aims to support local livelihoods while
achieving biodiversity conservation objectives (Dressler
et al., 2010; McGinnis & Ostrom, 1996; Schabel
et al., 1996).

Supporting (from hereon, “partner”) organizations
aim to improve local capacity to foster better community
governance of local resources, which are conserved or
safeguarded by communities (Bennett et al., 2021;
Pillora & Mckinlay, 2011; Totikidis et al., 2005; White
et al., 2022). The extent to which partner organizations
can engage with communities is limited by resources,
and they consistently face decisions about what types of
support can be offered, to whom and for how long. Given
limited resources, and the need to scale-up CBNRM to
contribute to biodiversity targets, it is critical that we
identify which types of interaction and support (partner
inputs) are particularly effective at improving governance
of local natural resources and subsequently, delivering
both environmental and social benefits.

While many studies have identified factors that
improve the practice of CBNRM, including increased par-
ticipation of communities and local institutions in
decision-making (Agrawal & Gibson, 1999; Dyer
et al., 2014; Galvin et al., 2018; Musavengane &
Simatele, 2016), enhanced consideration of local context
(Waylen et al., 2010), and capacity sharing (Brooks
et al., 2013; Kearney et al., 2007), to date, little research
has been conducted to assess the effect of specific partner
inputs on community governance of local natural
resources across multiple villages.

A review of the available literature on community-
based management (including Community-Based Con-
servation (CBC), CBNRM, and variants of these,
e.g., Community-Based Fisheries Management) revealed
partner inputs that have been found to influence commu-
nity governance of local natural resources. Community
training of fishers and youth in Tanzania has been found
to improve management capabilities of local institutions
and management staff (Howe, 2001). Partner organiza-
tions positively influenced CBNRM in Botswana by
enabling communities' better access to financial incen-
tives, by including communities in decisions about the
income distribution from wildlife utilization, compared
to Zambia where the Government retained control over
such decisions (Chisanga, 2016). The provision of alterna-
tive income-generating schemes coupled with financial
support in Bangladesh improved community governance
through better compliance with seasonal fishing closures
and participation of formal fishing groups in fisheries
management (Pemsl et al., 2008). Community

engagement has been shown to be integral to the success
of both co-management and community-based initiatives
(Ndonye, 2021; Pomeroy & Berkes, 1997), particularly
alongside financial incentives (White et al., 2022)—
although engagement of specific social groups is rarely
addressed.

While these studies provide useful insights into what
types of support might positively influence community-
based management, it is challenging to extrapolate these
findings—which are all based on small samples of
communities—to wider contexts. Our study complements
this literature by drawing on a large dataset of Fijian
communities with similar governance contexts—such as
tenure, culture, and traditional values—to provide a
more comparable analytical environment.

Our goal in this study is to explore how partner inputs
influence CBNRM over time, across various communities
and social groups. As governance is a critical component
of CBNRM (MA, 2003), we are particularly interested in
how different types of support and interaction from part-
ner organizations relate to the presence of key enabling
principles underlying community governance of
CBNRM. To do this, we focus on coastal communities in
Fiji who often work with external partners to improve
the management of their fisheries. Communities are pro-
vided with different types of support by partners, includ-
ing the provision of resource management training and
technical skills; support for compliance monitoring;
and economic support, which can take the form of advice
about how to access funds or direct financial or infra-
structure contributions (e.g., markers to delimit bound-
aries; reflection and learning events). Partners also use a
range of communication channels to interact with com-
munities, which generally engage leaders or village repre-
sentatives, village-level meetings, and, where possible,
other communities in the district or province.

We collected data on (i) the types of support received
by villages (e.g., training, economic, compliance monitor-
ing), and (ii) the interactions used by partners to commu-
nicate with village members (e.g., one-to-one phone-calls,
village meetings). We also elicited information on the gov-
ernance of customary fishing grounds (known as iqoli-
qoli), using indicators based on “governing principles” for
common pool resources (Ostrom, 2009). These include
clearly defined boundaries, congruence between appropri-
ation and provision rules, collective choice arrangements,
monitoring of resource and resource users, sanctions for
rule-breaking, and conflict-resolution mechanisms. Using
this data, we analyze the relationship between different
types of support and interactions provided by partners,
and community governance of marine resources.
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We acknowledge that partner support to communities
managing their local natural resources may not always
result in positive outcomes. For example, CBNRM initia-
tives can negatively impact communities that are not
engaging in the program, such as in Fijian locally man-
aged marine areas (LMMAs) where communities share
fishing grounds. Conflict can occur where some commu-
nities participate in CBNRM and others do not
(Robertson et al., 2020). Furthermore, a prevalent nega-
tive social outcome found in the wider literature on
community-based management literature (specifically
CBC) is the unequal distribution of benefits across the
community (Cassidy et al., 2023; Gibson & Marks, 1995),
which Galvin et al. (2018) identified in approximately
half of the cases in Africa that were studied. The power
of partner organizations has also been criticized in dis-
proportionately determining outcomes and priorities of
CBC initiatives (Cockerill, 2018), but conversely, may be
attributed greater impact than merited given global expe-
riences of indigenous resource stewardship (e.g., Zanjani
et al., 2023) and findings in Oceania that CBNRM is
observed to occur without any discernible external inputs
(Abernethy et al., 2014; Brewer et al., 2022). We hope to
contribute to these discussions by exploring how different
types of partner support and interaction influence com-
munity governance of local resources across a large num-
ber of villages in Fiji.

2 | METHODS

2.1 | Study site

Coastal communities in Fiji have a long history of cus-
tomary use and management of their fishing grounds. A
history of colonialism, top-down regulation, and globali-
zation has meant that many of these traditions have been
weakened or undermined (Govan, 2009); however, over
the past few decades, there has been increasing recogni-
tion of the importance of traditional systems of knowl-
edge and management. This has led to the
implementation of CBNRM initiatives in which local
communities aim to revive and strengthen their tradi-
tional management systems while also incorporating
modern fisheries knowledge and techniques
(Network, 2024). Furthermore, local tenure and the rec-
ognition of traditional owners by the Fiji Fisheries Act
allow for customary fisheries management (Clarke &
Jupiter, 2010).

Within Fiji's inshore waters there are 410 traditional
fishing grounds or qoliqoli within which the power to
enforce fishing laws and regulations lies with the Minis-
try of Fisheries though local iTaukei communities have

rights to manage, access, and utilize the resources within
them and some powers may be delegated to fish wardens
from the iqoliqoli rights holders (Sloan & Chand, 2015).
In 2014, 78.2% of Fiji's inshore waters within qoliqoli was
considered managed within LMMAs (Mangubhai
et al., 2019). Communities implement resource gover-
nance in different ways within their customary fishing
grounds, with different rules on what fish can be caught
and which fishing gear can be used, for example. These
governance decisions depend, in part, on existing fisher-
ies laws and regulations, but community decisions may
also be influenced to extend their management and have
more restrictive rules than those imposed by the Ministry
of Fisheries.

Among the CBNRM initiatives are the Fijian
Locally Managed Marine Areas (FLMMA), currently
estimated to cover 350 communities (FLMMA, 2020
database) with an area exceeding 10,000 km2. These
marine areas are governed by traditional communities
and supported by the FLMMA network, composed of
government, NGO, and academic partners with a
shared Secretariat. The FLMMA network has been ded-
icated to improving marine resource governance and
upscaling the number of LMMAs in Fiji since 2001.
Although this is the most extensive CBNRM initiative
in Fiji, many non-FLMMA villages have partnerships
with supporting organizations.

2.2 | Data collection

Data for this study was collected from 146 villages
between October 2019 and March 2020 as part of a
broader impact evaluation of FLMMA (O'Garra
et al., 2023). The sampling frame included all villages
within 1 km from the coast from the main islands of Viti
Levu, Vanua Levu, Kadavu and the Lomaiviti group.
More distant islands were not included due to logistical
and budget constraints. This research was approved by
the Middlesex University Ethical Review Board (applica-
tion number 8030) on 17 July 2019. Consent was
obtained from the village chief before any interviews
were conducted, followed by individual consent from key
informants. Villages were selected using matching, which
was used to select FLMMA and non-FLMMA villages so
that they were comparable regarding potential
confounders. For more details about sampling and data
collection see (O'Garra et al., 2023). Both FLMMA and
non-FLMMA villages reported different levels of marine
resource governance and partnerships with supporting
organizations.

To understand how partner inputs (i.e., support pro-
vided and interactions with communities) might

ROXBURGH ET AL. 3 of 13

 25784854, 2025, 6, D
ow

nloaded from
 https://conbio.onlinelibrary.w

iley.com
/doi/10.1111/csp2.70063 by Im

perial C
ollege L

ondon, W
iley O

nline L
ibrary on [02/09/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



influence CBNRM in these villages, we collected data
using key informant interviews conducted with five
social groups; specifically, we interviewed leaders,
women, fishers, yaubula (resource management) com-
mittee members and youth. We collected data from both
the leader and resource management groups concerning
the types of support provided by both past and current
external partners (“partner support”) and partner-
community interactions. These serve as the explanatory
variables in our models.

Of the villages involved in this study, only 83 had a
resource management committee at the time of data col-
lection. Given that management of the customary fish-
ing grounds is generally coordinated by the resource
management committee, we assume that members of
this social group will have more accurate information
regarding the types of support and interactions with
partners for marine management. Hence, for the 83 vil-
lages with resource management committees, we use
responses provided by their committee members to
characterize the types of support and interaction pro-
vided by partners. For villages without resource man-
agement committees, we used leader responses instead.
Thus, our main explanatory variables comprised a com-
bination of resource management committee and leader
responses. We control for variability in responses across
these social groups by including a dummy variable
representing villages with resource management com-
mittees in all our models. Additionally, we assessed the
sensitivity of our results to this decision by assessing the
comparability of our main results with results produced
using the leader-only data. Results of these sensitivity
analyses are reported in Supplementary Information
(Suppl. Inf.) Section 2.2.

As for our measures of community governance (the
dependent variables in the models), which, as noted, are
intended to operationalize Ostrom's common pool gover-
nance principles (McGinnis & Ostrom, 1996;
Ostrom, 1990), we collected data from different social
groups depending on the topics that the different groups
were likely to be most knowledgeable about. Details are
provided in the following sections.

2.3 | Characterizing the types of support
provided by partner organizations

We elicited information on different types of support typ-
ically provided by partner organizations, ranging from
support in compliance monitoring (e.g., for enforcement),
training (e.g., raising awareness, help setting up a
resource management plan), and economic support (such

as the provision of financial and livelihood support)
(Table 1).

We collapsed the eight individual “partner support”
variables into three broad categories: training, economic
and compliance monitoring (Table 1). In our analysis, we
distinguished between support received from past part-
ners (who used to support the village, but do not do so
any longer) and support received from current partners.
This allowed us to control for any effects on governance
principles that are due to past influences, recognizing
that some sites received longer support through multiple
partners. It is also possible that past support may influ-
ence the type of support provided by current partners,
although statistical analyses reported below suggest this
is not the case. Additionally, we created “current sup-
port” and “past support” indices using Principal Compo-
nent Analysis (Suppl. Inf. Section 1.2). These combine
the individual types of support into single measures,

TABLE 1 Grouped types of support and interaction provided

by partner organizations to marine villages in Fiji (explanatory

variables).

Partner
input Indicator Description

Support Training Training, education and
awareness; help writing a resource
management plan; technical
support in setting up a LMMA

Economic Financial; fundraising; livelihood
support; provision of
infrastructure

Compliance
monitoring

Monitoring of compliance for
enforcement

Overall
support
indices

Principal component analysis
provided indices of present and
past support

Interaction Individual
meetings

Partner interactions with a village
via meetings with leaders or
resource management committee
members, either in person and/or
via telephone

Village
meetings

Partner interactions with the
village via village workshops
and/or village meetings

Regional
meetings

Partner interactions with a village
via meetings that took place at the
regional level outside of the
village, such as district or
provincial meetings, and/or
workshops outside the village

Note: All indicators are binary, indicating whether the support or interaction

type is present in a village.

4 of 13 ROXBURGH ET AL.
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which may yield additional insights into how overall sup-
port affects governance.

2.4 | Characterizing interactions
between partner organizations and
communities

The type of interaction between partners and community
members varied according to the social groups involved,
and so were grouped accordingly. We note that telephone
meetings are usually held with village chiefs, leaders or
heads of the resource management committees, and
these were grouped as “individual meetings.” District
and provincial meetings, and workshops outside the vil-
lage brought together few members from each village,
typically the leaders and resource committee members,
so were grouped as “regional meetings.” Meetings and
workshops targeted at a specific village were grouped as
“village meetings” (Table 1).

Only partner-community interactions that have taken
place in the last 12 months (“current interactions”) were
used in the analysis. While we did collect data on past
interactions, due to ambiguity in the wording of the ques-
tion regarding timing, these data are considered unreli-
able. Additionally, we consider that regularity and type of
past interactions are likely to be recalled with low accu-
racy, compared to types of support provided by partners
in the past, which are more tangible. For these reasons,
responses about past interactions are not used in our
analysis.

2.5 | Governance principles

The success of CBNRM depends on effective community
governance (Bennett et al., 2021; Pillora &
Mckinlay, 2011; Totikidis et al., 2005). To characterize
the enabling governance conditions of customary fishing
grounds, we collected information based on Ostrom's
common pool resource governance principles
(McGinnis & Ostrom, 1996), with a focus on: clearly
defined boundaries, congruence between appropriation
and provision rules, collective choice arrangements, mon-
itoring of resources and resource users (from hereon
“monitoring”), sanctions, and conflict-resolution mecha-
nisms (Table 2). The principles represent conditions that
enable communities to collectively govern common pool
resources. We use “presence of sanctions” rather than
graduated sanctions—as in Ostrom's principles—because
of local sensitivities associated to this question. We
sourced conflict resolution mechanism categories from

(Sanginga et al., 2007). These included: avoidance, media-
tion and negotiation, arbitration, and adjudication. Only
two of these categories were used for analyses, as avoid-
ance and adjudication were rare in responses (0.7% and
3.4%, respectively).

We also acknowledge the possibility that governance is
endogenous, such that villages with higher (or lower)
levels of pre-existing governance were selected (or self-
selected themselves) to receive partner support. However,
if this were the case, we would expect to see biased process
selection, potentially resulting in a higher number of sig-
nificant relationships if there were endogeneity toward
higher pre-existing governance. We acknowledge that gov-
ernance of common pool resources may be influenced by
a range of additional factors, such as group heterogeneity
(although this is still contested, for example, Varughese &
Ostrom, 2001) and social capital (Baylis et al., 2018). Our
models include a measure of trust, an important compo-
nent of social capital (Woolcock & Narayan, 2000), which
we expect partly captures the broader effects of social capi-
tal. We do not include a measure of heterogeneity, as the
villages in this study have been matched, and so villages
are similar linguistically, by economic status, by religion,
and by livelihood activities.

2.6 | Identification of associated effects

All of the governance outcome variables analyzed in this
study are binary; hence, we used linear and logit regres-
sions to analyze the effects of partner support and inter-
actions on these dependent variables. Models included a
number of controls, chosen because of their potential
influence or reflect an intent or need to improve a vil-
lage's governance of resources. These include the pres-
ence of a resource management committee (yaubula) and
membership in the FLMMA network, both of which
might be expected to influence how well a village governs
its resources. We also included some socio-demographic
controls, specifically island group, distance to nearest
road, distance to nearest municipal market, distance to
nearest village, and population density. These factors cap-
ture major influences on resource governance reported in
the literature (e.g., Dietz et al., 2003), such as outside
pressures (proxied by roads and markets) and extent of
social interactions (population density).

The models were run in R 4.0.5 (Team, 2021), using
the packages “lm” and “lme4,” for linear and logit regres-
sions, respectively. We converted the odds ratios gener-
ated by the logistic regressions to marginal effects using
the package “mfx.” Marginal effects provide a sense of
magnitude of the effect of the support and interaction

ROXBURGH ET AL. 5 of 13

 25784854, 2025, 6, D
ow

nloaded from
 https://conbio.onlinelibrary.w

iley.com
/doi/10.1111/csp2.70063 by Im

perial C
ollege L

ondon, W
iley O

nline L
ibrary on [02/09/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



variables and are easier to interpret than odds ratios. All
marginal effect results are demonstrated as one unit
change of the explanatory variable. Given the exploratory
nature of this study, results are presented without adjust-
ments made for multiple comparisons.

We assessed the sensitivity of our results to how we
operationalized some of the key variables. First, we
re-analyzed participation in marine resource rules, per-
ceived fairness of decision-making and of rules, using lin-
ear regressions on the average response provided by the
four main social groups, which were elicited using
5-point Likert scales (not including the resource manage-
ment committee). We opt to present the binary responses
in the main text because the average is dominated by the
leaders' positive responses on all counts (see Suppl. Inf.

Table A3), whereas the binary variables allow us to exam-
ine the participation and perceived fairness of the major-
ity of social groups. We also analyzed these variables as
separate social groups to identify whether there are dif-
ferences in response by social group.

Second, we assessed whether past support variables
were influencing current support variables by re-running
all “support” models without the past support variables;
this resulted in little change in the sign and size of the
coefficients and had only modest effects on significance
levels. In addition, we used the “Variance Inflation Fac-
tor” (VIF) to assess whether there is multicollinearity in
the models, removing each variable that showed collin-
earity with a VIF value that exceeded three (James
et al., 2013), and then re-ran the model. Finally, we ran

TABLE 2 Variables constituting governance principles, based on Ostrom's principles from McGinnis and Ostrom (1996).

Governance principles Indicator (social group) Description

1. Clearly-defined
boundaries

Knowledge of iqoliqoli boundary rules (W,
F, Y)

Whether a majority of village social groups know the fishing
ground boundary (binary)

2. Congruence between
appropriation and
provision rules

Perceived fairness of actual rules (All) At least 50% of social groups believe the rules are at least
“quite fair” (binary)

At least 50% of participants within each social group believe
the rules are at least “quite fair” (binary)

3. Collective choice
arrangements

Participation of a village in the making of
marine resource rules for the local fishing
grounds (All)

At least 50% of social groups participate at least “moderately”
in making marine resource rules for local fishing grounds
(binary)

At least 50% of participants within each social group
participates at least “moderately” in the making of marine
resource rules for local fishing grounds (binary)

Perceived fairness of decision-making (All) At least 50% of social groups believe decision-making is at
least “quite fair” (binary)

At least 50% of participants within each social group perceive
decision-making as at least “quite fair” (binary)

4. Monitoring of
resources and resource
users

Presence of fish wardens (All) Whether the village has fish wardens (binary)

Catch is monitored (RM) Whether there is monitoring of catch (fisheries, fish and
invertebrates) (binary)

Ecosystem is monitored (RM) Whether there is monitoring of ecosystems (health of coral
reef and cutting down of mangroves) (binary)

Who monitors the iqoliqoli? (RM) Whether village people monitor the fishing ground for the
purposes of management (binary)

Whether fish wardens monitor the fishing grounds for the
purposes of management (binary)

Monitoring of compliance? (RM) Whether there is monitoring of compliance with rules
(binary)

5. Sanctions Enforcement (L) If caught breaking rules in the usual fishing ground, do rule-
breakers receive a penalty at least sometimes? (binary)

6. Conflict resolution
mechanisms

Mediation and negotiation (L) Whether conflicts are resolved through mediation and
negotiation (binary)

Arbitration (L) Whether conflicts are resolved through arbitration (binary)

Note: Social groups in brackets: (L: leaders; F: fishers; RM: resource management committee; All: leaders, fishers, women, youth).

6 of 13 ROXBURGH ET AL.
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the models with just leaders' responses to ensure present-
ing the yaubula-leader combination would not influence
results (see Suppl. Inf. Section 3.2).

3 | RESULTS

3.1 | Description of sample

We collected data from 146 villages from four island
groups, categorized as: Viti Levu, Vanua Levu, Kadavu,
and Lomaiviti, grouping the last two due to the small size
of the samples. Of these 146 villages, 86 currently have a
relationship with a partner, 39 have never had a relation-
ship with a partner, and 18 are supported by multiple part-
ners. Of the villages with partner organizations, 31 villages
are members of the FLMMA Network, and 62 villages
have a resource management committee. Civil society
partners fall into five categories: international NGO,
national NGO, government body, private, and research. Of
the 146 villages within this study, the distribution of part-
ner organizations that currently have relationships with
villages in Fiji includes 58 villages supported by govern-
ment agencies, 38 villages supported by international
NGOs, 24 villages supported by national NGOs, six villages
supported by private organizations, and one village sup-
ported by a research organization. It should be noted that
villages may have more than one type of partner support-
ing them. The duration of support a current partner pro-
vided to a village varied considerably, with an average of
8 years (7.972 years, standard deviation: 6.617), and the
earliest recorded support in this study starting in 1984.

The distribution of the support types provided by past
partners relative to current partners has not changed, but

the number of villages receiving the different types of
support has increased, with compliance monitoring sup-
port showing the greatest increase in villages currently
receiving relative to past partner inputs (Figure 1a).
Training support was received by 30% of villages from
past partners, but now 58% of villages receive this type of
support from current partners. Financial support was,
and is still, the next type of support that villages receive
most, second to training. The percentage of villages
receiving financial support from past partners was 18%,
with this increasing to 35% with current partners. Com-
pliance monitoring support has always been the type of
support least provided to villages, with only 7% of villages
receiving it in the past, but this has increased to 21% of
all villages receiving it from current partners. The most
common interaction type used by current partners was
individual meetings (found in 49% of villages), followed
by village and regional level meetings, at 34% and 33% of
villages, respectively (Figure 1b).

3.2 | Effects of partner inputs on
governance

We found that, overall, most support and interaction var-
iables have mixed effects on governance (Figure 2; see
Tables A6–A17 in Suppl. Inf.). We also found that none
of the interaction or support variables influenced village-
level perception of fairness of decision-making, village-
level perception of fairness of rules, the monitoring of
catch, monitoring by villagers, or the use of conflict reso-
lution mechanisms.

We start by discussing the association between the
types of support provided by current partners (results

FIGURE 1 Summary of support and interactions from partner organizations. (a) Percentage of villages that interacted with partners by

interaction type; (b) Percentage of villages receiving support from current (gray) and past (black) partners by support type.
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associated with support provided by past partners are
found in Suppl. Inf. Tables A6–A8) and the effects on
governing principles (Figure 2). Training support is asso-
ciated with mixed effects: we find a 32% decrease in the
likelihood of enforcement (i.e., that the rule-breakers
receive penalties) (p = 0.012), but an increase in the like-
lihood that it is the fish wardens who carry out monitor-
ing (29%, p = 0.093). Regarding the other support types,
economic support is associated with a 36% decrease in
the likelihood that rules are monitored (p = .033),
whereas compliance monitoring support is associated
with a 43% increase in the likelihood that rules are moni-
tored (p = .006).

Regarding the index representing overall support
(produced using a principal components analysis, see
Suppl. Inf., Section 1.2), we found that these overall mea-
sures of support were positively associated with one of
the governance principles (see Suppl. Inf. Table A7). Spe-
cifically, we found overall current support had a positive
association with the likelihood that a village had fish
wardens (13%, p = .054). Thus, despite the range of
mixed (positive and negative) effects of the different types

of support on governance principles, in overall terms
(i.e., using the indices of support), any significant effects
were modestly positive.

Finally, we turn to the effect on governance principles
of the type of interactions used by partner organizations
(Figure 2); we found that village-level interactions (meet-
ings and workshops) are associated with an increase in
the likelihood that ecosystems are monitored (31%,
p = .041). Interactions with communities via individual
meetings were associated with a 25% increase in the like-
lihood that fish wardens carry out the monitoring
(p = .068). Regional-level interactions are associated
with a 22% greater likelihood that villagers know more
about the fishing ground boundary (p = 0.030).

3.3 | Additional analyses by social group

In addition to analyzing at the village level, we recognize
that participation and perceived fairness of rules and
decision-making may differ among social groups. There-
fore, we analyzed the effect of support and interaction

FIGURE 2 A heatmap demonstrating the direction of associated relationships between partner inputs and governing principles, using

two significance levels: p < .05 and p < .1 (Suppl. Material A6–A8; A12–A14). Data: N = 83; *data from villages with resource management

committees. δ Referred to as “graduated sanction” in Ostrom's principles; see Section 2.5 for explanation of why we only use “presence of
sanctions.”
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types on the disaggregated social groups (Figure 3). We
found that economic support and interactions at the vil-
lage and regional level had no impact on participation or
perceived fairness as governing principles.

Both current training and compliance monitoring
support demonstrated a range of influences on governing
principles of participation in making the rules, when
focusing on individual social groups. Training support
provided by current partners was associated with a posi-
tive influence on the participation of fishers (25%,
p = .033) and of youth (19%, p = .030) in making marine
resource rules. Compliance monitoring support provided
by current partners was associated with a positive influ-
ence on the perceived fairness of decision-making by
leaders (20%, p = .034), but a negative influence on the
participation of fishers (�18%, p = .084) and of youth
(�24%, p = .007) in making marine resource rules.

There is also weak evidence that overall support
(shown by the index; Figure 3) demonstrates a positive
association with the likelihood that fishers (11%,
p = .070) and women (17%, p = .074) participate in the
making of fishing ground rules.

Individual meetings are the only type of community
interaction to have an association with a governing prin-
ciple when broken down by social group, showing an
association with the likelihood that fishers participate in
the making of rules (26%, p = .024).

4 | DISCUSSION

Conservation organizations have partnered with commu-
nities for decades, providing a range of support and inter-
acting with communities in different ways. Although the
types of support and interaction between partners and
communities are likely to vary considerably depending
on the context, the practices used by partners, the charac-
teristics of the partner and village, and the resources
available, there is little understanding of whether—on
average—certain types of support or interaction are more
effective in encouraging improved community gover-
nance of natural resources.

Our intention here was to generate preliminary
insights that could be used to provide practical advice to

FIGURE 3 A heatmap demonstrating the direction of associated relationships between partner inputs and governing principles of

participation and perceived fairness when disaggregated by social groups, using two significance levels: p < .05 and p < .1 (Suppl. Material

A9–A11; A15–A17).
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partners on what type of support and community interac-
tions on average might be most effective. Our analysis,
however, shows there is no clear signal in this regard. A
majority of relationships presented as insignificant;
examination of the results (Suppl. Inf. Tables A6–A17)
suggests this is not due to wide variability in impacts
(which would be demonstrated by a wide confidence
interval, or standard error) but due to measures of impact
(coefficients) being close to zero. Only a modest number
of relationships were statistically significant, and most
were mixed—although significant interactions between
partners and villages were positive.

We suggest future research should examine nuances
evidenced by our study, as demonstrated by the various
mixed effects. Of note, training support was associated
with increased participation of both fishers and youth in
making rules, but demonstrated no such relationship for
women. This may reflect a lack of direct mechanisms
for women to participate in decision-making around their
customary fishing grounds. iTaukei culture is both patri-
archal and hierarchical, making it challenging for women
to voice their opinions, particularly if they are in the pres-
ence of other male relatives or have differing opinions
from men (Vunisea, 2008). However, the exclusion or
limited inclusion of women is problematic as they hold
different Indigenous knowledge (Kitolelei et al., 2022)
and their practices may also impact the sustainable use of
natural resources (Thomas et al., 2021). Nonetheless, we
do find weak evidence that overall support (the support
index) is positively associated with participation of
women (and fishers), suggesting that training alone is not
sufficient to enhance women's participation in decision
making, and that multiple forms of support are needed.

Our results also highlight indirect effects arising from
partner interactions. For example, individual meetings,
typically held with the village leader, were associated
with an increased likelihood that fishers participate in
making rules. This presents an indirect influence which
may be explained because these meetings provide an
opportunity to increase the buy-in of the village leader or
chief, meaning he understands the importance and
ensures the fisher's voices are heard. Despite older litera-
ture, such as (Dyer et al., 2014), identifying community
engagement as a key predeterminant of successful
CBNRM, Ferguson et al. (in review) found that decisions
are still taken by community leaders, which may explain
why our study has found no impact from village-level
interactions at the social group level. Targeted interac-
tions with leaders could have a trickle-down effect lead-
ing to a more accepting community, as the social groups
feel they have been consulted on decisions, even if they
are not making the decisions themselves. However,

according to fishers, meetings with leaders decreased the
likelihood of enforcement (result not reported in paper,
see Suppl. Inf. Table A18) so this may not ring true for all
elements of CBNRM. To better understand how to tailor
interactions, partners should enable communities and
key social groups to be active participants and lead
engagement between partners and communities rather
than passive recipients (Salerno et al., 2021). Similarly,
communities should be able to design and choose the
types of support they receive and actively engage in
the monitoring and evaluation of the partnership.

We note that our analysis was limited by our use of
binary indicators of the presence/absence of different
types of support; this approach was dictated by limited
resources and the need to keep the surveys (which were
also used to collect extensive data for the impact evalua-
tion analysis), reported in O'Garra et al. (2023) to a man-
ageable length. As a result, we were unable to collect
qualitative data. Despite this limitation, our exploratory
analysis suggests that external partners must carefully
consider how they engage with communities. However,
there is considerable variability in the ways different
partners engage with communities. To account for this,
future studies could build on our exploratory findings by
employing a mixed-methods approach to capture the
nuances of implementation across different sites. For
example, there may be more technical workshops in one
site compared to others due to demand, engagement, or
accessibility of the village to partner organization staff.
To identify this variability, future studies could generate
a ranking of “engagement strength” based on factors
such as the number of staff involved, frequency of site
visits, and expenditure on technical support. This infor-
mation may provide key insights into how implementa-
tion strength of different types of partner support may
influence governance principles, providing important
answers to key questions such as: should we spend more
effort on training or support for monitoring? How much
financial support is needed? Should we increase staff per
visit or frequency of visits? Equally with interaction
types: which social group should we spend more time
interacting with? What type of interaction contributes
most to relationship building? Finally, we acknowledge
that—given our focus on villages across Fiji—our results
may not be generalisable to other contexts. More research
is needed across geographies, cultures, and diverse
resource systems to deepen our understanding of how
partner inputs can support CBNRM.

Our exploratory study has demonstrated that there is
no clear association between effective community gover-
nance of natural resources and the presence of different
broad types of external support provided by partner
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organizations, or the types of interaction between part-
ners and communities. This is concerning since assump-
tions about the positive impact of support and
interactions are common within the NGO sector. Further
studies should investigate support and interaction types
in more detail, identifying how variability in the “imple-
mentation strength” of different types of support (and
interactions) influence governance principles, and how
these influences vary with contextual variables
(e.g., existing levels of awareness, strength of governance
in villages). This can provide more in-depth insights into
the relative effects of the simple (binary) provision of sup-
port versus the “intensity” of support. In turn, this can
help answer key questions for partner organizations
regarding the relative benefits of focusing efforts on more
intensive support of one type (e.g., more time and finan-
cial investment to support monitoring of resources), ver-
sus distributing efforts over distinct types of support
(e.g., broadscale information and awareness, provision of
compliance monitoring, financial, training and other sup-
port). Likewise for the type and frequency of interactions
that work best in different contexts. Future in-depth qual-
itative research could identify perceptions and attitudes
of community members regarding the detail of what is
provided, such as what the training consists of, what dif-
ferent workshops are used to convey and how different
infrastructure of financial support impacts community
governance.

The aim of this study was to provide a preliminary
exploratory analysis of the relationship between partner
inputs and community governance within CBNRM. The
results presented here find overall mixed associations
between the presence of different types of support and
interactions with governance. Although our recommen-
dations are specific to Fiji, we hope this study serves as a
cautionary note, encouraging partner organizations to
assess the impact of their initiatives in order to foster
more inclusive and equitable governance, as a key com-
ponent of CBNRM. We highlight the need for further
research on this topic; given the rapid decline of biodiver-
sity worldwide, it is imperative to develop a robust under-
standing about how best to allocate resources to support
communities in sustainably governing their natural
resources.
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