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A B S T R A C T

Global conservation policy requires the scaling up of effectively and equitably managed networks of marine
protected areas (MPAs). While progress has been made on spatial coverage, the fundamental aspects of effec-
tiveness and equity are falling short. Past research has focused on management effectiveness in MPAs, but less
attention has been given to social equity though it is an ethical imperative and instrumental to conservation. This
study assessed the perceptions of SSF regarding recognitional, procedural and distributional dimensions of social
equity using quantitative surveys in 11 MPAs across 6 countries on the Mediterranean Sea. To do so, we de-
veloped individual indicators from which we created composite scores for recognitional, procedural, and dis-
tributional equity, and a combined social equity score. Overall, descriptive results showed that SSF perceptions
of social equity were quite varied but slightly skewed towards positive perceptions. Then, we developed pre-
dictive models to analyze the effects of geographic (i.e., MPA and country) and individual (i.e., SSF demo-
graphics and characteristics) factors on the composite social equity scores. All social equity scores differed
significantly between MPAs. Being an older fisher was associated with a decrease in recognitional equity, while
having a higher level of relative wealth or more diversified livelihoods was associated with higher scores for
distributional equity. These results point to the need for tailored management actions to improve equity in
different MPA sites and for different groups. This paper presents a novel quantitative method for using
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stakeholder perceptions to examine social equity that might be applied to marine and terrestrial conservation
initiatives elsewhere.

1. Introduction

Protected areas around the world are often created in locations
where local people and resource users live and work. In the past, it was
common to create both terrestrial and marine protected areas without
inclusion or consideration of local people's needs, livelihoods and per-
spectives (Bennett et al., 2017; Dearden and Bennett, 2016). Indeed,
many conservation initiatives purposefully excluded local people from
decision-making and displaced them from areas critical to their liveli-
hoods (Agrawal and Redford, 2009; Brockington and Igoe, 2006;
Sandlos, 2011). The rationale for this separation of humans from nature
was that it was felt that this was necessary to achieve environmental
protection objectives. Despite the fact that conservation of the en-
vironment has the potential to produce positive outcomes for the long
term prosperity and well-being of local communities (Ban et al., 2019;
IUCN, 2005; Leisher et al., 2007; Naidoo et al., 2019), exclusionary
conservation practices have also produced a number of well-docu-
mented and extensively critiqued negative impacts for local people
(Sowman and Sunde, 2018; West et al., 2006; West and Brockington,
2006). In recent years, however, conservation policy and practice has
sought a more balanced and equitable approach to reconcile the re-
lationship between protected areas and local people (Augustine and
Dearden, 2014; Borrini et al., 2004; Bray and Velazquez, 2009; Lele
et al., 2010; Lockwood, 2010).

Marine protected areas (MPA) policies and practice have followed
this trajectory from strict exclusion towards consideration and inclusion
of local people and stakeholders (Christie et al., 2017; De Santo et al.,
2011; Freeman et al., 2018; Gurney et al., 2015; Hill et al., 2016; Jones,
2009; Micheli and Niccolini, 2013). MPAs are a spatial tool employed
worldwide for marine conservation and fisheries management (Day
et al., 2012; Kelleher and Kenchington, 1992). However, they are often
created in marine and coastal areas that are historically used and relied
on by small-scale fishers (SSF), gleaners and indigenous peoples (Ban
and Frid, 2018; Di Franco et al., 2016; Guénette et al., 2008; Kleiber
et al., 2018; Said et al., 2017). This spatial overlap has led many re-
searchers and practitioners to argue it is just and ethical that the rights,
needs, and livelihoods of local people and indigenous communities are
taken into account in the planning and management of MPAs (Bennett
et al., 2017; Charles et al., 2016). Furthermore, signatories to the
Convention on Biological Diversity (CBD) have agreed to create net-
works of MPA in 10% of the oceans by 2020 that are both “effectively
and equitably managed” as per Aichi Target 11 (CBD, 2010). While
progress has been made on spatial coverage, with>6.97% of the
global oceans and 16.03% of territorial waters covered in MPAs
(Álvarez-Romero et al., 2018), the achievement of equally important
qualitative elements of “effectiveness” and “equity”may be falling short
(De Santo, 2013a; Spalding et al., 2016). While there has been growing
attention to the topic of MPA management effectiveness (Fox et al.,
2014; Gill et al., 2017; Pomeroy et al., 2004; Scianna et al., 2019),
substantially less research effort has gone into understanding and ad-
dressing social equity issues in MPAs (Halpern et al., 2013; Hill et al.,
2016; Richmond and Kotowicz, 2015). The importance of under-
standing and addressing equity will only increase after Aichi Target 11
expires in 2020, as it is expected that the Post-2020 Global Biodiversity
Framework will increase the MPA target to 30% aerial coverage – with
similar requirements for effectiveness and equity remaining.

This study draws on the social equity and conservation literatures
and contributes to the emerging body of research on social equity in
MPAs. In particular, we developed and used a quantitative survey to
explore the perceptions of SSF of social equity in 11 MPAs from 6
countries across the northern Mediterranean Sea. Through this

exploratory study, the contributions that we seek to make are advan-
cing methods for monitoring social equity, contributing to empirical
evidence on social equity for SSF in Mediterranean MPAs, and produ-
cing practical and theoretical insights that are of broader relevance for
conservation policy and practice. In the following sections, we briefly
review the literature on social equity and conservation, introduce the
research context, and describe our methods. Then, we describe SSF
perceptions of social equity across the MPAs and examine predictors of
recognitional, procedural, distributional, and combined equity.

2. Social equity and conservation

There has been a recent surge in publications on social equity in
relation to terrestrial protected areas (Dawson et al., 2018; Friedman
et al., 2018; McDermott et al., 2013; Moreaux et al., 2018; Pascual
et al., 2014; Schreckenberg et al., 2016; Sikor et al., 2014; Zafra-Calvo
et al., 2017, 2019) and in sustainability science more broadly (Hamann
et al., 2018; Leach et al., 2018; Loft et al., 2017; Martin et al., 2014a,
2014b; McDermott et al., 2013; Pascual et al., 2014; Sikor et al., 2014).
There are several important points to be drawn from this body of lit-
erature. First, it is recognized that there are inherent positive and ne-
gative feedbacks between (in)equity and (un)sustainability (Hamann
et al., 2018; Leach et al., 2018). For example, positive perceptions of
fairness of social impacts and legitimacy of governance can lead to
support for conservation and compliance with regulations (Bennett
et al., 2019; Pascual et al., 2014). The insight that equity begets sus-
tainability further emphasizes the importance of understanding equity
and incorporating results back into management of protected areas.

Second, the literature converges around three dimensions of social
equity that need to be considered in conservation: recognitional, pro-
cedural and distributional equity. Drawing from McDermott et al.
(2013), Pascual et al. (2014), Schreckenberg et al. (2016) and Zafra-
Calvo et al. (2019), we define the three dimensions of social equity as
follows:

• Recognitional equity refers to the acknowledgement and re-
presentation of the rights, cultures and identities, values and visions,
knowledge systems and livelihoods of local groups in conservation
planning and management;

• Procedural equity concerns the inclusive and effective participation
of all relevant actors and groups in rule and decision-making for
conservation policies and programs; and,

• Distributional equity signifies the fairness of distribution of benefits
and burdens between different groups, including current and future
generations, of the outcomes of conservation actions.

It is important to recognize here that much of the thinking regarding
and indeed the three dimensions of equity referred to in the con-
servation and sustainability literatures originally emerged from earlier
critical scholarship on environmental justice (Agyeman et al., 2003;
Bullard, 1994; Cutter, 1995; Schlosberg, 2009; Walker, 2009, 2012)
and social justice (Fraser, 1998; Miller, 1979, 1999).

Third, while recent years have seen the development of conceptual
frameworks and definitions for equity, few of the studies that focus on
social equity in conservation have focused on all three dimensions
(Friedman et al., 2018). Furthermore, methods and indicators to op-
erationalize the monitoring of social equity in protected areas are still
nascent (Dawson et al., 2018; Franks et al., 2018; Schreckenberg et al.,
2016; Zafra-Calvo et al., 2017, 2019). The most notable past effort is
Zafra-Calvo et al. (2017) who developed a set of indicators (further
discussed below) to be applied to measure each of the three dimensions
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of equity, and subsequently applied these indicators to a global study of
225 protected areas using a survey of individual representatives of
community-based organizations (CBOs), non-governmental organiza-
tions (NGOs), governments, academics, and protected areas manage-
ment (Zafra-Calvo et al., 2019). Yet, those surveyed in the Zafra-Calvo
et al. (2019) study were not from local groups (e.g., small-scale fishers,
Indigenous peoples) who rely on the resource for their livelihood.

While the broader body of literature on equity and conservation has
grown, there has been a relative dearth of literature that has explicitly
focused on social equity and MPAs. Several notable exceptions include:
research by Jones (2009) examining the perspectives of fishers on the
social equity implications of no-take MPAs in England; an examination
of the impacts of the Marianas Trench Marine National Monument on
access for traditional indigenous communities (Richmond and
Kotowicz, 2015); a study on MPAs in Japan and the Solomon Islands
that emphasizes the importance of considering the perspectives of sta-
keholders in achieving equity (Hill et al., 2016); and several papers on
balancing distributional equity with conservation in MPA network re-
serve planning (Gurney et al., 2015; Halpern et al., 2013; Kockel et al.,
2019). The global study by Zafra-Calvo et al. (2019) also included
MPAs, but results were aggregated for both marine and terrestrial
protected areas. Though not explicitly focused on social equity, nu-
merous other studies have also touched on closely related topics in the
context of MPAs, including research on human well-being and benefits
(Ban et al., 2019; Gjertsen, 2005; Mahajan and Daw, 2016), partici-
pation and co-management in governance (Bennett et al., 2017;
Cormier-Salem, 2014; Gaymer et al., 2014; Hogg et al., 2017), rights
(Ban and Frid, 2018; Mascia and Claus, 2009), justice (De Santo, 2013b;
Gustavsson et al., 2014), livelihoods (Bennett and Dearden, 2014;
Charles et al., 2016; Cinner et al., 2014), and social impacts (Gill et al.,
2019; Mascia et al., 2010; Sowman and Sunde, 2018). There have also
been a number of studies focusing on the social and governance im-
plications of MPAs for small-scale fisheries in the Mediterranean Sea
(Gómez et al., 2006; Himes, 2003; Hogg et al., 2017; Said et al., 2017).
Moreover, there is a need for further attention to and advancement of
research methods, evidence, and theory on social equity in relation to
MPAs.

3. Research context

The Mediterranean Sea is an enclosed sea with a surface area of
approximately 2.5 million km2. Three continents - Europe, Asia and
Africa – lie to the north, east and south and it is surrounded by 20
countries and contains 2 island nations. The coastline is highly popu-
lated, dotted with large cities and small-villages, and used for a variety
of purposes, including fishing, shipping, tourism, aquaculture, and
other forms of intense development therefore rendering this region
vulnerable to a multitude of threats (Micheli et al., 2013). This region is
well acknowledged for its ecological and fisheries values (Azzurro et al.,
2019; Coll et al., 2010; FAO, 2016; Giakoumi et al., 2013). Approxi-
mately 85% of fish stocks are harvested at biologically unsustainable
levels, which has also led to declines in total catches from around
2 million tons in the 1980s to 787,000 tonnes in 2013 (FAO, 2016). Due
to the large number of countries surrounding the Mediterranean Sea,
there are a suite of different fisheries management and marine con-
servation measures and frameworks, including an extensive network of
MPAs. In 2016, this included a total of 1231 MPAs covering 7.14% of
the Mediterranean Sea (MedPAN, 2016). However, their average size is
relatively small (~5 km2) and only 0.04% of the area is covered with
MPAs that are no-take or fully protected (PISCO and UNS, 2016). Most
no-take MPAs are very small - almost half are between 0.01 and 1 km2

(Di Franco et al., 2018).
It is estimated that there are 92,700 fishing boats in the

Mediterranean and Black Sea, of which small-scale fishers account for
~80% (FAO, 2016). Overall, SSF are declining in many areas of the
Mediterranean with a downward trend in the number of vessels and
licenses (Gómez et al., 2006; Guyader et al., 2013; Lloret et al., 2018).
In addition, populations of small scale fishers are progressively ageing:
the age distribution is skewed towards older ages and young fishers
represent a fairly small fraction (Lloret et al., 2018). Although SSF has a
relevant social and economic role in many Mediterranean countries,
from a legal viewpoint they have long been relegated to a marginal role
with a gap in fisheries policy and management. SSF are also exposed to
competition with many other maritime sectors, such as large-scale
fleets, recreational fishing, diving activities, tourism, aquaculture and

Fig. 1. Map of case studies sites.
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other users of the coastal zone (Guyader et al., 2013). Particularly
concerning is the unfair competition between licensed SSF and some
forms of IUU (illegal, unreported and unregulated) fishing (Lamine
et al., 2018).

4. Methods

4.1. Survey sampling methods and design

We developed and implemented a quantitative survey of small-scale
fishers in 11 Mediterranean MPAs. We conducted research in the fol-
lowing MPAs: Cabo de Palos (Spain), Es Freus (Spain), Côte Bleue
(France), Cap Roux (France), Bonifacio (France), Portofino (Italy),
Egadi Islands (Italy), Torre Guaceto (Italy), Strunjan (Slovenia),
Telašćica (Croatia) and Zakynthos (Greece) (Fig. 1). The MPAs varied
quite significantly in age since establishment (i.e., 1983–2003), size
(90–76,000 ha), and percentage no take area (2–100% of the total
MPA) (Table 1). In all cases, SSF lived in communities within or near
the MPAs – and their numbers ranged from 5 to 40 according to local
key informants, which included local managers and SSF representatives
(Table 1). Our aim was to sample a minimum of 30% of SSF in each
area, and to increase the percent sampled as the overall population of
SSF decreased. In the end, we sampled between 5 and 21 SSF in the
vicinity of each MPA, or roughly 34.2–100% of SSF in each area
(Table 1). Surveys were conducted with a convenience sample of
available SSF from those who lived in each area.

The survey focused on a broad set of questions related to the de-
mographics (e.g., gender, age, education, location, origin, people in
household) and characteristics (e.g., income from fisheries, diversifi-
cation, dependence) of small-scale fishers (see Supplementary materials
– Table S1), as well as perceptions of social equity and MPA manage-
ment. Our use of perceptions of small-scale fishers to evaluate levels of
social equity is consistent with the idea that people will have different
notions about what constitutes fair and acceptable (Bennett, 2016;
Zafra-Calvo et al., 2019).

In this paper, we focus on a subset of survey questions and results
related to social equity, which focused on recognitional, procedural,
and distributional dimensions (see details in Table 2 and Supplemen-
tary materials – Table S2). In developing the survey items, we drew
substantially from the indicators developed by Zafra-Calvo et al. (2017)
while making significant modifications to the questions and developing
some of our own indicators for additional attributes as explained below.
For recognitional equity, we asked survey participants about the extent
to which the cultural identity, rights, and traditional knowledge of SSF
were taken into account in MPA management – and added an indicator
related to consideration of SSF livelihoods. For procedural equity, we
queried SSF perceptions of levels of participation, transparency, access
to justice, accountability, and consultation and consent (i.e., Free, Prior

and Informed Consent) – as well as developing new indicators related to
communication of scientific information (i.e., “informed”), trust and
legitimacy. For distributional equity, we developed a set of indicators
related to the perceived social impacts of the MPA on different aspects
of well-being – including income, livelihoods, food security, knowledge
and education, community well-being, connection to nature, fish
abundance - and used an item related to perceptions of fairness (in
distribution of benefits) (Biedenweg et al., 2016; Breslow et al., 2016;
Kaplan-Hallam and Bennett, 2018; Weeratunge et al., 2014). Our ra-
tionale for developing indicators for perceptions of the impacts of
conservation on human-well-being for distributional equity is that this
is a way to understand how the benefits and burdens of conservation
are experienced by individuals and further analysis can help us explore
how these perceived impacts differ by group (Dawson et al., 2018;
Zafra-Calvo et al., 2017). Responses to survey items were on different
scales, ranging from 2-point to 5-point scales.

4.2. Data analysis

All data analysis was completed in R Version 3.4.4 (R Core Team,
2018). First, we calculated descriptive statistics for all survey items
focused on SSF demographics and characteristics, as well as for in-
dividual items related to the three categories of social equity.

Second, we created composite scores for each of the three categories
of social equity (our primary outcomes) using the individual indicators
(see Table 2). Before composing scores, the dataset was treated to deal
with missing values (NAs). Although the number of NAs in the dataset
was low (3.6%), composite scores could not be computed for a given
questionnaire when one of the composing items was a missing value.
Therefore, NA correction was done to avoid discarding a number of
questionnaires in score computation. Specifically, we used the mice
package in R (van Buuren and Groothuis-Oudshoorn, 2010) that creates
multiple imputations (replacement values) for multivariate missing
data. The method is based on Fully Conditional Specification, where
each incomplete variable is imputed by a separate model (van Buuren,
2007). Once missing variables were imputed, for each category of
equity (recognitional, procedural and distributional) the composite
score was calculated by firstly normalizing to 0–2 all individual items
composing the score as they were previously on different scales. Nor-
malized items were then summed up and the resulting sum normalized
again to 0–10 so that each category of social equity was on the same
scale. Before summing the single items, internal coherence of the items
in each scale was checked using Chronbach's alpha co-efficient. No
issue with internal coherence was highlighted for any of the 3 com-
posite scores created (always> 0.7). We also merged the 3 scores (re-
cognitional, procedural and distributional) to create a combined equity
score. This was done through summing the three composite equity
scores, and then normalizing this new combined equity score on a scale

Table 1
Information about the selected marine protected areas, small-scale fishers (SSF) and interview sample.
(Sources: MPA websites, https://www.medpan.org/SIG/MAPAMEDvisualisation.html & *Key informant interviews with managers and SSF representatives).

MPA name Designation Established (year) Age of MPA at time
of survey (years)

Total area
(ha)

Total no take area
(ha) (% of total)

Estimated # of SSF in
each site*

# of surveys (%) (total
n = 149)

Cabo de Palos (Spain) Marine Reserve 1995 22 1931 270 (14.0) 19 17 (89)
Es Freus (Spain) Marine Reserve 1999 18 15,000 407 (2.7) 18 12 (66)
Cap Roux (France) Cantonnement de

Pêche
2003 14 445 445 (100) 30 14 (46)

Côte Bleue (France) Marine Park 1983 35 9995 295 (3.0) 27 17 (63)
Bonifacio (France) Natural Reserve 1999 18 76,000 4000 (5.3) 38 13 (34)
Portofino (Italy) MPA 1999 18 346 19 (5.5) 22 15 (68)
Egadi Islands (Italy) MPA 1991 26 54,000 1097 (2.0) 40 21 (52)
Torre Guaceto (Italy) MPA 2001 16 2100 322 (15.3) 5 5 (100)
Strunjan (Slovenia) Landscape Park 1990 27 90 33 (36.7) 10 9 (90)
Telašćica (Croatia) Nature Park 1988 29 7000 141 (2.0) 7 7 (100)
Zakynthos (Greece) National Marine Park 1999 18 8330 800 (9.6) 35 19 (54)
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of 0–10. We ran basic descriptive statistics to characterize the compo-
sition of all four equity scores.

Third, we tested for univariate associations (one-way ANOVA) be-
tween each of the four composite equity scores and geographic (i.e.,
MPA and country) and individual (i.e., SSF demographics and char-
acteristics) factors. Given the substantial absence of information about
perceptions of social equity in the context of MPAs and SSF, single
factor analysis was implemented as a way to assess patterns for each
single predictor. The potential predictors were chosen based on our
knowledge of the literature and context, as factors that might influence
the various dimensions of equity. Specifically, MPA, country and
fishers' origin were used as factors in one-way ANOVAs. The number of
years living in the village was treated as a continuous variable in a
linear regression. All other predictors (namely: fishers' age, education,
number of people in the household, relative wealth, percentage of in-
comes deriving from SSF, number of livelihoods, number of nights per
week eating fish and fishery diversification) were ordinal. Thus,
ANOVAs for factors with ordered levels were used (Gertheiss, 2014).

Finally, we used linear mixed effect models to develop predictive
models for each composite social equity score using all geographic and
individual factors (i.e., MPA, country, origin, number of years living in
the village, age, education, number of people in the household, relative
wealth, percentage of incomes deriving from SSF, number of liveli-
hoods, number of nights per week eating fish and fishery diversifica-
tion). In the linear mixed effect models (implementing the function
lmer in the lme4 package R (Bates et al., 2015), MPA and country were
considered random factors, while all other predictors were treated as
fixed. Kenward-Roger F-test was implemented to test factor significance

(Kenward and Roger, 1997). Pseudo-R2 was used to calculate condi-
tional and marginal coefficient of determination for the models and
determining the proportion of variability explained by random and
fixed components (Nakagawa et al., 2017).

5. Results

5.1. Characteristics of survey sample of small-scale fishers

Our sample consisted of 149 small-scale fishers who lived within or
near the 11 MPAs. Our sample was 100% male. Many fishers were in
older age brackets, with 48.9% (n = 72) older than 50 and only 6.8%
(n = 10) between 20 and 30 years of age. Most (72.3%; n = 107) had
completed only elementary or middle school. In terms of economic
reliance on fisheries, for 39.9% (n = 57) all of their income came from
fisheries, while for 29.4% (n= 42) it was more than half, and for 30.8%
(n = 44) it was less than half. Only 31.5% (n = 45) reported that being
a small-scale fisherman enables them to have a good quality of life,
while 24.5% felt that “it can be challenging” and 44.1% said they are
“just barely able” to make enough to live a good quality of life. Survey
participants most often had 1 (53.3%; n = 73) or 2 (39.4%; n = 54)
distinct livelihoods; however, fisheries portfolios were often quite di-
verse with those surveyed participating in an average of 2.8 distinct
fisheries. Further details regarding the sample can be found in
Supplementary materials – Table S3.

Table 2
Survey questions for indicators related to recognitional, procedural an distributional equity (Note: All survey responses have been converted to the following
symbols: ++ = Very positive/+ = Somewhat positive/N = Neutral/- = Somewhat negative/– = Very negative; see further details in Supplementary materials –
Table S2).

Category Attribute Survey questions Potential responses

Recognitional Equity Rights The rights of small-scale fishers are taken into account in MPA planning and
management.

5 point scale (–/-/N/+/++)

Livelihoods The MPA management aligns with the livelihood needs of small-scale fishers. 5 point scale (–/-/N/+/++)
Traditional Knowledge The traditional knowledge of local small-scale fishers is documented and included in the

MPA management
5 point scale (–/-/N/+/++)

Culture The MPA acknowledges and celebrates the unique culture and practices of small-scale
fishers.

5 point scale (–/-/N/+/++)

Procedural Equity Informed Is there research and scientific information available (from the MPA management)
about the marine environment and status of fisheries?

5 point scale (–/-/N/+/++)

Transparency Is information about how MPA decisions are made and the reasons for MPA
management decisions readily available?

5 point scale (–/-/N/+/++)

Participation How much participation is there of small-scale fishers in MPA decision-making and
management activities?

4 point scale (–/-/+/++)

Consultation & consent Which of the following statement describes the way that MPA management decisions
are made with regards to consultation and consent?

4 point scale (–/-/N/+/++)

Accountability When issues arise for small-scale fishers related to the management of the marine
protected area you know with whom and how to communicate?

2 point scale (-/+)

Access to justice Are there mechanisms to address disagreements or conflicts that arise between small-
scale fishers and MPA management?

4 point scale (–/-/+/++)

Trust How would you classify the level of trust between small-scale fisher's and MPA
management?

4 point scale (–/-/+/++)

Legitimacy Please read the following statements and rate your level of satisfaction: The overall
management activities for the MPA

5 point scale (–/-/N/+/++)

Distributional Equity Impacts on income What do you think has been the impact of the MPA on your income? 3 point scale (-/N/+)
Impacts on livelihoods How do you think the MPA has impacted your livelihood? 4 point scale (–/-/+/++)
Impacts on food security In your opinion, how does the MPA impact the ability of small-scale fishers from the

village to access and harvest fish for household consumption?
3 point scale (-/N/+)

Impacts on knowledge and
education

Please, indicate how the MPA affects the following aspects of the village: The
knowledge of education of children or adults in the village about the marine
environment

5 point scale (–/-/N/+/++)

Impacts on community social
well-being

Please, indicate how the MPA affects the following aspects of the village: Community
activities and the overall sense of social well-being of people in the village

5 point scale (–/-/N/+/++)

Impacts on cultural connection
to nature

Please, indicate how the MPA affects the following aspects of the village: The
connection between people in the village and the local marine environment

5 point scale (–/-/N/+/++)

Impacts on fish abundance In your opinion, the MPA is: decreasing/neither decreasing or increasing/increasing the
number of fish

3 point scale (-/N/+)

Perceptions of fairness How do you view the fairness of the overall impacts and benefits of the MPA? 3 point scale (-/N/+)
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5.2. Small-scale fishers' perceptions of social equity

This section describes small-scale fishers' perceptions of individual
items related to social equity and composite scores representing re-
cognitional, procedural, distributional, and overall social equity.

5.2.1. Perceptions of individual items related to social equity
The descriptive analysis of the individual items or indicators related

to social equity showed varied results across social equity categories
(see Fig. 2 and Supplementary materials – Table S4). All of the in-
dicators related to recognitional equity (i.e., culture, traditional
knowledge, livelihoods, and rights) were slightly more slanted towards
positive perceptions, but there was also a considerable spread from
negative to positive evaluations. Different procedural indicators
showed dissimilar results – with perceptions of legitimacy, voice and
conflict management being balanced between positive and negative
views, perceptions of accountability and consultation being slightly
more positive, perceptions of trust and accountability being highly
skewed towards the positive perceptions, and perceptions of commu-
nications of scientific information being slightly skewed towards the
negative. Several indicators related to distributional equity were eval-
uated quite neutrally by participants – in particular for perceptions of
impacts on incomes (64% neutral), food security (65% neutral), and

impacts on community social well-being (49% neutral). Other dis-
tributional equity indicators showed different results – with perceptions
of impacts on knowledge and education being evaluated quite posi-
tively overall, perceptions of impacts on fish abundance, cultural con-
nections to nature and livelihoods being skewed slightly towards the
positive, and perceptions of fairness of impacts skewed slightly to the
negative.

5.3. Perceptions of recognitional, procedural, distributional, and combined
social equity

Descriptive analysis showed that the distributions of all composite
social equity scores – i.e., recognitional, procedural, distributional and
combined - were slightly more positive than negative (Fig. 3a and
Supplementary materials – Table S5). The mean and standard devia-
tions for each was as follows: recognitional equity (Mean = 5.19,
sd = 2.7), procedural equity (Mean = 5.38, sd = 2.51), distributional
equity (Mean = 5.48, sd = 2.26), and combined social equity
(Mean = 5.34, sd = 2.21). When we re-categorized the scores into 5
categories, ranging from very negative through to very positive, re-
cognitional equity showed the largest variation with the least number
of participants falling into the neutral category (n = 32, % = 21.48)
and simultaneously the most positive and negative results (Fig. 3b). For

Fig. 2. Stacked bar charts showing frequency distributions for all individual indicators of social equity, organized by recognitional, procedural, and distributional
categories. For ease of communication, all survey responses have been converted to the following symbols: ++ = Very positive/+ = Somewhat positive/
N = Neutral/- = Somewhat negative/– = Very negative (See Table 2 and Supplementary materials – Table S2). Numbers inside the bars indicate percentages.
(Further details are provided in Supplementary Materials – Table S4).
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the combined social equity score, 37.58% of survey participants
(n = 56) fell within the neutral range, while 35.57% (n = 53) were
positive or very positive, and 26.84% (n = 40) were negative or very
negative.

5.4. Understanding how geographic and individual factors relate to
perceptions of social equity

This section presents results of one-way associations and mixed-ef-
fects models that were employed to understand the relationship be-
tween different geographic and individual factors and recognitional,
procedural, distributional, and combined social equity scores.

5.4.1. Effect of MPA and country on perceptions of social equity
All mean composite equity scores were significantly different among

MPAs (Fig. 4 and Supplementary materials – Table S6). The highest
values of recognitional equity were recorded in Torre Guaceto
9.06 ± 0.16 (mean ± se) and Côte Bleue (8.05 ± 0.34) while the
lowest scores were in Cabo de Palos (3.2 ± 0.63) and Zakynthos
(3.65 ± 0.47). The same pattern of high scores was recorded for the
procedural, recognitional, distributional and combined equity scores.

For distributional equity the lowest mean value was recorded for Egadi
(2.42 ± 0.39). Finally, for the combined equity score, low mean values
were recorded for Cabo de Palos, Zakynthos and Egadi.

Equity scores were also significantly different between countries
(Table 3 & Supplementary materials – Fig. S1). Overall, mean combined
scores were highest for surveys from France and Slovenia, while lowest
mean scores were from Spain, Croatia and Greece. Slovenia and Italy
had variable rankings depending on the score considered (Supplemen-
tary materials – Table S6).

5.4.2. Effect of SSF characteristics and demographics on perceptions of
social equity

For single-factor models, higher recognitional equity scores were
associated with a decrease in the proportion of SSF household incomes
coming from fishing (i.e., as the proportion of income from fishing in-
creased the distributional equity score decreased) and with fewer dif-
ferent gears used by fishers. Meanwhile, higher recognitional equity
scores were associated with higher levels of education. The same re-
lationship with education was found for procedural equity. Procedural
equity was also inversely associated with the number of people in a
fisherman's household, the number of different gears used by a SSF, and

Fig. 3. Frequency distribution of recognitional, procedural, distributional and combined equity scores. The blue lines represent smooth density estimates (Further
details are provided in Supplementary Materials – Table S5). (For interpretation of the references to colour in this figure legend, the reader is referred to the web
version of this article.)
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the level of dependence on the seafood they catch for food. For dis-
tributional equity, the score was significantly and positively related
with SSF perceptions of relative wealth, i.e. fishers who felt they earned
enough money to have a good life quality had higher values for

distributional equity. Finally, the combined equity score was sig-
nificantly and positively related with education, while negatively re-
lated with fishery diversification.

Fig. 4. Pirate plots of composite social equity scores separated by marine protected area. Blue horizontal and vertical bars represent means and standard errors
respectively. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

Table 3
Summary of results from univariate models of relationship between predictors and composite social equity scores. (Notes: the symbols ↗(+) or ↘(-) indicates the
direction of the relationship for fixed factors with ordinal levels. Significance levels: blank = non-significant, * = p < 0.05, ** = p < 0.01, *** = p < 0.001).

Predictors Recognitional equity score
(0−10)

Procedural equity score
(0–10)

Distributional equity score
(0–10)

Combined equity score
(0–10)

Associated MPA (ANOVA) *** *** *** ***
Associated country (ANOVA) ** *** * ***
Age (ordered ANOVA)
Education (ordered ANOVA) ↗ * ↗ * ↗ *
People in household (ordered ANOVA) ↘ *
Years in village (linear regression)
Origin (ANOVA)
Relative wealth (ordered ANOVA) ↗ **
Percent income from fishing (ordered

ANOVA)
↘ *

Livelihood multiplicity (ordered ANOVA)
Fisheries diversification (ordered ANOVA) ↘ * ↘ * ↘ *
Dependence on fish for food (ordered

ANOVA)
↘ **
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5.4.3. Predictors of perceptions of social equity
The linear mixed effect models showed a statistical effect of MPAs

on all of the composite social equity scores, while country was not
significant for all equity scores (Table 4). For each social equity score,
variability in the data was mainly explained by the random component
(i.e., MPA), with marginal Rm2 (i.e. the variance explained by the fixed
component) ranging between 0.12 and 0.22, and the conditional Rm2

(variance explained by the entire model) ranging between 0.64 and
0.72 (specifically: Rm 0.22 – Rc 0.66 for the Recognitional equity score;
Rm 0.12 – Rc 0.64 for the Procedural score; Rm 0.20 – Rc 0.69 for the
Distributional score and Rm 0.13 – Rc 0.72 for the Combined score).
Significant effects of some fixed components were also apparent. Age
showed a significant effect (p < 0.01) on the recognitional equity
score, which decreased with increasing age (Fig. 5a). This pattern was
consistent among all MPAs, except for Torre Guaceto where re-
spondents all belonged to the same age group. A similar pattern, al-
though only marginally significant (p < 0.1), was highlighted for age
with distributional and combined equity scores. Significant relation-
ships (p < 0.05) were also found between increasing levels of relative
wealth (consistent across the MPAs) and the number of livelihoods and
the distributional equity score (Fig. 5b & c).

6. Discussion

This paper builds on a long history of literature on social and en-
vironmental justice (Agyeman et al., 2003; Bullard, 1994; Cutter, 1995;
Fraser, 1998; Miller, 1979, 1999; Schlosberg, 2009; Walker, 2009,
2012) and a growing literature and body of research on social equity in
conservation (Dawson et al., 2018; Friedman et al., 2018; McDermott
et al., 2013; Moreaux et al., 2018; Pascual et al., 2014; Schreckenberg
et al., 2016; Sikor et al., 2014; Zafra-Calvo et al., 2017, 2019) and
marine protected areas (Gill et al., 2019; Halpern et al., 2013; Hill et al.,
2016; Kockel et al., 2019; Richmond and Kotowicz, 2015). In particular,
we present the results of a quantitative survey of SSF perceptions of
social equity in 11 MPAs across 6 countries in the Mediterranean Sea.
Below, we summarize and situate our results within the literature,
consider their broader management and practical implications, reflect
on our methods, and offer some thoughts on future research.

In summary, our results showed significant variability in how dif-
ferent individual indicators of social equity are perceived. Descriptive
analysis also demonstrated that recognitional, procedural, distribu-
tional, and combined social equity scores were quite varied and all were
slightly more skewed towards positive perceptions. This variation could
be expected in a study with multiple sites as it is typical of the broader
literature on topics related to equity and MPAs, which range from very
positive to highly negative assessments (Ban et al., 2019; Bennett and
Dearden, 2014; Gurney et al., 2014; Jones, 2009; Said et al., 2017;
Sowman and Sunde, 2018). These results further confirm that MPAs are
neither monolithically positive or negative for stakeholders – and that
we need to move beyond over-simplified and polarized narratives and
towards more nuanced analyses of the social implications of

conservation (Ban et al., 2019; Gill et al., 2019). Thus, we wanted to
know what was driving the variability in perceptions of social equity
and expected to see significant differences by place and among groups.
In predictive models, only MPAs remained a highly significant predictor
for all categories of social equity, while only age had a significant ne-
gative effect on perceptions of recognitional equity, and only relative
wealth and number of livelihoods had a significant positive effect on
perceptions of distributional equity.

Here, we situate these results in the broader literature and offer
some insights into their implications for management. First, while we
expected to find more significant effects of different SSF demographics
and characteristics (e.g., dependence on fisheries, relative wealth, etc.)
on perceptions of social equity, overall, MPA was the only predictor
that was always a highly significant driver of differences in perceptions
of social equity. This pattern likely stems from heterogeneity in MPA
governance and management, that has been highlighted in previous
studies (Gill et al., 2017; Scianna et al., 2019) and that could affect
stakeholders' perceptions (Bennett et al., 2019). This finding also seems
to confirm the claim that conservation actions tend to be site specific
and thus that the best level at which to evaluate social equity and
identify management actions to improve social equity is at each in-
dividual conservation initiative (Zafra-Calvo et al., 2019). Second, in-
creasing age was associated with worsening perceptions of recogni-
tional equity and, marginally, distributional and combined equity.
Negative feelings regarding recognitional equity among older fishers
may be relics, or memories, of the manner in which MPAs were ori-
ginally implemented or past management actions (Bennett and
Dearden, 2014; Durand et al., 2014). Younger generations of SSF may
also share MPA core values. Either way, MPA managers might consider
taking additional actions to further re-build relationships and trust with
older generations of SSF through taking actions to engage them or re-
cognize their rights, culture, knowledge and livelihoods in MPA man-
agement (Young et al., 2016). This is particularly important in the light
of the gradual “graying of the fleet” that is happening in the fishing
sector globally and in the Mediterranean Sea. Third, higher relative
wealth and more diverse livelihoods led to improved perceptions of
distributional equity. This result suggests that those with more socio-
economic advantages may be benefiting more than those with less
wealth or opportunities, a scenario often described as “elite capture” in
the conservation and development literature (Mansuri and Rao, 2004;
Nunan, 2018; Persha and Andersson, 2014). It also confirms that pro-
grams to provide alternative and diversified livelihoods - in particular,
those that target more vulnerable or poor segments of the population -
are justified management interventions for conservation (Charles et al.,
2016; Chen and Chang, 2017; Cillari et al., 2012; Wright et al., 2016).

One novel contribution of this research is that it is the first study to
take an explicitly quantitative approach to the study of social equity in
MPAs using the perceptions of local stakeholders. In particular, we
sought to field test a method for assessing how small-scale fishers
perceive levels of social equity in order to provide actionable insights
for improving equity in MPA management. Here, we briefly reflect on

Table 4
Results of mixed effects models showing only remaining components that were significant. (Notes: significance of fixed predictors result from F-test on the linear
mixed model; “neg” and “pos” indicates negative or positive trends.)

Score Fixed component

Predictor Chisq pvalue Rc2 Predictor df Ftest pvalue Trend Rm2

Recognitional MPA 33.96 < 0.0001 0.66 Age 4 3.36 0.012 neg 0.22
Procedural MPA 30.95 < 0.0001 0.64 0.12
Distributional MPA 46.06 < 0.0001 0.69 Years in village 1 3.288 0.072 pos 0.2

Relative wealth 2 4.119 < 0.05 pos
Number of livelihoods 2 3.542 < 0.05 pos
Fishery diversification 5 1.905 0.099 neg
Age 4 2.081 0.088 neg

Combined MPA 53.26 2.91E-13 0.72 Age 4 2.102 0.085 neg 0.13
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the strengths and potential future improvements to our methods and
approach. Overall, the survey was well-received by participants and it
provided useful insights into how SSF perceived recognitional, proce-
dural and distributional equity. Site level results offered insights into
strong points and shortcomings with regards to equity, and thus po-
tential interventions to improve local management. Thus, in sites where
perceptions of procedural equity are found to be lower (e.g., Zakynthos,
Cabo de Palos, Egadi, Portofino), management actions might be taken
to improve transparency, participation in decision making or commu-
nication (Dawson et al., 2018; Lockwood, 2010). In MPAs where SSF
have lower perceptions of distributional equity (e.g., Egadi, Cap Roux,
Strunjan), management actions might be identified and taken to im-
prove livelihoods, mitigate or compensate for negative social impacts,
or communicate evidence of the benefits of MPAs (Kaplan-Hallam and
Bennett, 2018). However, we would recommend that future research on
this topic move beyond SSF to focus on multiple stakeholder groups to
compare and contrast perceptions of equity. A simultaneous assessment
of whether actions are being taken by management to pursue equity
would also provide valuable insights. Further refinement of some in-
dicators is also recommended – including using indicators that are all
on the same scale (e.g., a 5-point Likert scale with a mid-point) as well
as the addition of new indicators as social equity theory and practice
continues to develop (Dawson et al., 2018; Friedman et al., 2018; Zafra-
Calvo et al., 2017, 2019). For example, in the distribution section, we
would recommend adding an indicator related to the presence or ab-
sence of mitigation, compensation, and restitution mechanisms to help
balance harms and benefits of conservation (Bennett et al., 2017). Fi-
nally, there is a need to communicate results from equity assessments so
that they can be incorporated into adaptive management (Armitage
et al., 2010; Kaplan-Hallam and Bennett, 2018).

Lastly, for those pursuing further work on these topics, there are
numerous useful directions for future research and analysis related to
social equity – for example, examining the relationships (e.g., trade-offs
and synergies) between different dimensions of equity (Gill et al.,
2019), combining qualitative and quantitative approaches, comparing
subjective perceptions of equity and observed measures of social equity
(Dawson et al., 2018), understanding the geographic, contextual,
managerial (e.g., staff and budget capacity, presence of a management
plan) or governance factors leading to positive or negative perceptions
of equity, and testing the bi-directional relationship between MPA ef-
fectiveness and various dimensions of equity. The last line of inquiry
might draw insights from previous research on MPAs features (e.g.

design, management and governance) that are significant predictors of
MPA effectiveness in delivering ecological and social benefits (Ban
et al., 2017, 2019; Di Franco et al., 2016; Edgar et al., 2014; Gill et al.,
2017). Accomplishing some of these research recommendations would
require a much larger number of case study sites.

7. Conclusion

Global conservation policy requires that the conservation commu-
nity establish and “effectively and equitably” manage networks of ter-
restrial and marine protected areas. While there have been substantial
efforts to assess and improve protected area management effectiveness,
less attention has been paid to the assessment and management of so-
cial equity in conservation. Yet, social equity is an ethical imperative
and it might also be instrumental to the long-term success and effec-
tiveness of conservation. This paper builds on the growing body of work
in this area and presents a novel method for using stakeholder per-
ceptions to examine social equity. Our results show that small-scale
fishers had varied and generally positive perceptions of recognition,
procedural, distributional and combined social equity. The strongest
predictor of these differences was the MPA, suggesting that improve-
ments to management and governance actions need to be made at the
site level to improve social equity. Additional predictors of recogni-
tional equity included age (negative trend) and distributional equity
included relative wealth and number of livelihoods (positive trend).
These findings suggest that managers and policy makers might target
specific groups of stakeholders (i.e., older, less wealthy, less diversified)
with tailored management actions to enhance perceptions of social
equity. In general, greater attention is needed to monitoring the human
dimensions of conservation and communicating results to decision-
makers and managers in order to facilitate the pursuit of social equity in
conservation at all scales from local sites to national networks of pro-
tected areas. We encourage the adaptation, improvement and applica-
tion of the methods presented here to understand and improve social
equity in both marine and terrestrial conservation initiatives elsewhere.
More broadly and more importantly, there is a need for the global
conservation community to further develop clear policies and guidance,
and national governments to provide personnel, training and financing,
to support conservation planning and management processes that
pursue social equity alongside environmental sustainability.

Fig. 5. Visualization of models where both MPA (represented by colored lines) and fixed components (on bottom) remained significant at p < 0.05 or greater.
Original (dots) and predicted values by lme (lines) of: (left panel or a) recognitional equity score with increasing fishers' age and by MPA. Predicted values for Torre
Guaceto not reported as not computed (all fishers belong to the same age class); (central panel or b) distributional equity score with increasing fishers' relative wealth
and by MPA; (right panel – c) distributional equity score with increasing fishers' number of livelihoods and by MPA. Jittering added on the x-axis for better
visualization.
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