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Executive Summary

This study examines how mangrove restoration efforts in Zhanjiang, China affect the livelihoods,
productivity, and perceptions of small-scale fisheries and aquaculture communities. While
mangrove restoration is widely recognized for its ecological benefits such as coastal protection,
biodiversity support, and carbon sequestration, its socioeconomic impacts on a local level remain

less understood, particularly in the context of China’s large-scale, state-led restoration model.

Drawing on 21 semi-structured interviews across villages with restored mangroves, natural
mangroves, and no mangroves, this study adopts a comparative qualitative approach to assess how
different ecological contexts shape local experiences. The findings show that while declines in
fisheries productivity are widely observed, they are not attributed to mangrove restoration, but rather
to broader pressures such as overfishing, illegal fishing, and pollution. However, restoration can
create localized livelihood impacts, particularly where dense planting of non-native species such as

Sonneratia apetala reduces access to mudflats or increases aquaculture maintenance costs.

Community attitudes toward mangrove restoration were generally supportive in principle but often
conditional in practice. Villages with long-standing natural mangroves expressed stronger support
and clearer recognition of ecosystem benefits, while communities exposed to restored mangroves
reported more mixed or uncertain views shaped by direct livelihood interactions. Across all sites,
limited participation in restoration planning led to a pattern of passive acceptance, with support

often rooted in compliance with government policy rather than active endorsement.

These findings highlight that the success of mangrove restoration depends not only on ecological
outcomes but also on how projects are designed, implemented, and experienced locally. To improve
long-term sustainability, restoration efforts should prioritize context-specific planning, native
species selection, stronger community engagement, and more consistent benefit-sharing

mechanisms.

Overall, this study contributes to a more nuanced understanding of mangrove restoration as a
socioecological process, emphasizing the need to better align conservation goals with local

livelihood realities.
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1. Introduction

1.1 Background

Mangroves are woody tree and shrub species that live along tropical and subtropical coastlines
around the world. There are many different species, many of which are not necessarily closely
related to one another; however, all share the ability to thrive in saline intertidal zones, with some
species even surviving in fully flooded conditions (Feller, 2018). All mangroves have evolved to grow

in briny, oxygen-poor soil (Feller, 2018).

Mangroves are among the most productive ecosystems on the planet and provide a host of vital
ecosystem services, including food provision, coastal protection, erosion reduction, water quality
improvement, wildlife habitat, and carbon sequestration (MCF, 2025). While making up less than 2
percent of marine environments, mangroves account for 10 to 15 percent of total carbon storage,
with one acre of mangroves sequestering around 1,450 pounds of carbon per year (Feller, 2018).
These coastal ecosystems can store four to five times as much carbon as boreal, temperate, and

tropical highland forests (Choudhary et al., 2024).

For rural coastal communities, many of whom still rely heavily on local, small-scale fisheries (SSFs)
for primary income and subsistence, mangroves can serve as an important environmental
cornerstone, supporting livelihoods. It is estimated that mangrove ecosystems support an annual
abundance of over 700 billion juvenile fish and invertebrates, acting as a critical driver of marine
fisheries productivity (zu Ermgassen et al., 2025). However, mass restoration projects can also
impact local communities, disrupting day-to-day activity and creating complications for residents.
Thus, while ecosystem benefits of mangroves have been thoroughly studied over the years, this
study aims understand the direct implications of mangrove presence and restoration efforts for

coastal livelihoods.

1.2 Mangrove conservation and restoration in China

Mainland Chinais home to about 27,100 hectares of mangrove forests, most of which are distributed
along the Southeastern coasts (MCF, 2025). After a sharp decline in mangrove area in the latter half
of the 20th century due to urbanization, reclamation, and aquaculture pond conversion, the
government began to heavily prioritize conservation efforts from the 2000s onwards (MCF, 2025). In

2020, the Chinese government released the Mangrove Protection and Restoration Action Plan for the



subsequent five years, aiming to expand the nation’s mangrove acreage to 36,000 hectares by 2025,
supporting the national carbon strategy (Sun, 2025). Due to restoration efforts, China is one of the
few countries in the world where the area of mangroves has grown over the last two decades,

increasing by about 35.5% from 2001 to 2021 (MCF, 2025).

Mangrove management in China is implemented across three levels: central (national), provincial,
and municipal (Appendix 1). Key central government institutions such as Ministry of Natural
Resourcs (MNR) and State Forestry and Grassland Administration (SFA) are responsible for creating
national action plans, setting long-term targets, and integrating strategy into national environmental
policy (Cheng et al., 2025). Provincial-level actors, such as Departments of Natural Resources and
Forestry Bureaus, translate national goals into regional strategies through the development of
provincial-level protection plans and allocation of tasks and resources (Cheng et al., 2025). Lastly,
municipal governments and local environmental and forest departments are responsible for on-the-
ground implementation, such as site-level planning and restoration, protection enforcement, and
day-to-day management (Cheng et al.,, 2025). Mangrove conservation policies are further
strengthened through legislation such as the Marine Environmental Protection Law (1983, amended
1999), Forestry Law, and Wetland Protection Law (2021) (Cheng et al., 2025). Thus, China
demonstrates a model of a highly systematic top-down but integrated mangrove restoration
strategy. This state-led, centralized approach to conservation has enabled mass restoration projects
seldom seen anywhere else in the world and has enabled the successful expansion of mangrove

areas.

Despite the successes, there have also been concerns about the restoration projects, particularly
regarding the species planted. In the 1980s, Sonneratia apetala (FGilfi#5%), a mangrove species

originally native to Southeast Asia, was introduced to China for its fast growth, adaptation to saline
conditions, and effectiveness at stabilizing coastal soil (Feng et al., 2025). It became one of the
forefront species planted for restoration from the 1990s onwards, and at the time was not yet
recognized for its potential to become invasive (Feng et al., 2025). While Sonneratia apetala was
effective at mitigating coastal erosion, its rapid spread and dense growth soon raised ecological
concerns about native species, as it hindered the growth of smaller, shrubby communities. Satellite
data in the Leizhou Peninsula has found that while from 2010 to 2023, the area of Sonneratia apetala

grew at a per annum rate of 1.29%, local mangrove area across the same period decreased by 1.66%



each year, suggesting that the invasive species is encroaching on native mangrove habitats (Feng et

al., 2025).

As China continues to invest heavily in mangrove restoration, further understanding is needed of the

impact of these efforts, both from ecological and socioeconomic perspectives.

1.3 Mangrove conservation and restoration in Zhanjiang

Zhanjiang, Guangdong Province, located in southern China, is one of the most significant sites of
mangrove conservation and restoration in the country. The city contains over 6,400 hectares of
mangrove forests, accounting for over 60% of Guangdong’s mangrove area, and also has the
Zhanjiang Mangrove National Nature Reserve, which is the largest and most concentrated mangrove
reserve of its kind in China (Cheng et al., 2025). Due to the scales of its forests and their ecological
importance, Zhanjiang is often referred to as “China’s Mangrove City” and has become a prominent

site for national mangrove conservation efforts.

Like other coastal regions, Zhanjiang experienced historical degradation of mangrove ecosystems
due to aquaculture expansion and coastal development. However, since the establishment of
national mangrove reserves in the early 1990s, the area has undergone sustained restoration with
mangrove coverage expanding over time through coordinated conservation and afforestation
initiatives, making Zhanjiang a representative case of China’s large-scale restoration model (Cheng
et al., 2025). From the early 2000s, the city began developing a stringent governance framework for
mangrove protection, emerging as a national leader in coastal conservation, along with integrating
strategies to implement green finance, develop coastal tourism, and promote mangroves as part of
local culturalidentity (Cheng et al., 2025). In 2005, the city established the Mangrove National Nature
Reserve Administration (MNNRA) directly under the Forestry Bureau to oversee protection, planning,
management, enforcement, education, publicity, and development of the reserve, and working in
tandem with local departments of public security, environmental protection, marine fisheries,
agriculture, land resources, urban and rural planning, water affairs, tourism, and transport (Cheng
et al., 2025). While foreign species such as Sonneratia were planted for afforestation in the early
2000s, MNNRA now prioritizes selecting high-value, native species such as white bone loam,
tonghua tree, autumn eggplant, and red sea olive that not only provide ecological benefit but also

economic value through fruit and nutrient production (Feng et al., 2025; Cheng et al., 2025).



MNNRA has also conducted educational outreach and social participation programs, such as
establishing public education and academic research centers, inviting civilgroups and organizations
to participate in mangrove protection action, and setting up avenues for democratic participation in
policy formulation and planning, such as the “Mazhang Court mangrove protection law group”

(Chengetal., 2025).

Zhanjiang’s importance is further emphasized by its political significance: President Xi Jinping visited
the Jinniu Island Protected Mangrove Area in Mazhang District in 2023 and described the forests as
“national treasures” that must be prioritized and protected, highlighting their role within China’s
broader ecological civilization agenda (Cheng et al., 2025). As a result, Zhanjiang serves not only as
a major ecological site but also a key demonstration area for China’s mangrove conservation
policies. The city is a critical case for examining large-scale, state-led restoration efforts in practice,
and while the region is largely presented as a success story of ecological transformation, it also
provides an opportunity to explore how such policies are experienced by local communities who live

and work alongside mangrove forests.
2. Research Questions

While the ecological benefits of mangroves are well studied, their social and economic impacts on
local fisheries and aquaculture communities in China remain less well understood. As mangrove
restoration has become a prominent component of China’s coastal ecological management
strategy, particularly in Zhanjiang, this study seeks to address the gap in understanding by examining
how small-scale fishing and aquaculture households experience and perceive mangrove restoration

in different ecological contexts.
The study is guided by one primary research question and three secondary research questions:

Primary Research Question

1. How do mangrove restoration efforts around Zhanjiang affect the livelihoods, productivity,

and perceptions of local small-scale fisheries and aquaculture communities?

Secondary Research Questions

1. How do fishing and aquaculture outcomes compare across villages with different mangrove

conditions?



2. How do local attitudes toward mangrove conservation differ across villages with varying

exposure to mangroves?

3. Are there perceived conflicts or trade-offs between mangrove protection and

fishing/aquaculture activities?

3. Literature Review

3.1 Small-scale fisheries and aquaculture in China

Global fish production is estimated to have reached about 179 million tonnes in 2018, with 46% from
aquaculture production (FAO, 2020). China is the world’s leading fish producer, accounting for 35%
of total production. Further breaking it down, the country contributes 15% of the world’s wild-caught
fish and an immense 58% of the world’s aquaculture products (FAO, 2020). 90% of the global
fisheries workforce is in small-scale fisheries (SSFs), and China is no exception, with around 70% of
the total registered motorized fishing vessels classified as small-scale vessels (Xiong et al., 2022).
The true percentage share is likely much higher than this, even as there are an innumerable number
of small non-motorized boats that are used by small-scale fishers but are not registered. SSFs have
a long history in China, and are one of the country’s most long-standing, traditional, and primary

forms of fishing, critical for food security and livelihood for many coastal and inland communities.

For many decades, policy on fisheries management and marine resources within China remained
broad, with few adaptive measures for SSFs (Xiong et al., 2022). However, in 2017, the central
governmentintroduced reforms aimed at closing gaps in SSF management and knowledge. With the
Provisions on the Administration of Fishing Licenses 2019 (PAFL, 2019), policy has been introduced
to improve fishing activity tracking, stronger provincial oversight, as well as have created measures
to improve and strengthen local fisheries such as ensuring that approved small-scale vessels have
exclusive access to the country’s Class A fishing grounds, while barring medium-to-large industrial
vessels, and giving preference to local professional fisherfolk when issuing licences (Ministry of

Rural Affairs, 2018).

However, despite improvements in national policy on the management of SSFs, local-level
implementation and realities remain a challenge. For example, while PAFL, 2019, has come into
force some years ago as a national agenda, local governments can lag in action, and with so many

small municipalities and jurisdictions across the country, it can be difficult to monitor progress fully



(Xiong et al., 2022). Furthermore, although it is encouraged that localities form formal fisher
organizations, the majority of small villages and counties conduct fishing activities on a household
basis with no formal affiliations (Xiong et al., 2022). The lack of formal organizational structure can
be disempowering for small-scale fishers, reducing bargaining power and a lack of avenues to

advocate for policy and reform.

Perhaps even more pressing than barriers in management and policy are the ecologicalissues facing
fishers. Coastal fishery resources have been declining steadily since the 1990s, a combined result
of heightened fishing intensity, illegal fishing activity, water pollution, coastal development, and
climate change (Zhao & Jia, 2020). Catch composition has shifted drastically, with the majority of
catch now being juvenile or smaller-sized fish. Off the coast of Hainan, it has been reported that the
ratio of major economic fish to trash fish decreased from 6:4 in the 1990s to 3:7 in the present day

(Zhao &lJia, 2020).

Inland freshwater fisheries also face pressure from the proliferation of invasive species, most
notably that of tilapia, which is the most widely cultivated aquaculture species in Southern China
(Dang et al., 2019). 41% of all tilapia production in China occurs in Guangdong province, and has
been growing since the 1960s before rapidly expanding across the country (Dang et al., 2019).
Production in Guangdong is also heavily concentrated in Western and Southern cities, such as
Maoming, Zhanjiang, and Guangzhou. For many people in the Southern province, tilapia and other
aquaculture products have been an important source of livelihood for decades. As marine resources
decline and new constraints are placed on near-coast and distant-water fishing due to conservation
and environmental management concerns, the aquaculture industry will likely grow in importance
as a source of income and food security for millions in China and around the world (Xie, 2024).
However, in cities such as Zhanjiang, the need for aquaculture expansion can come into direct
spatial conflict with mangroves, as most tilapia ponds and shellfish farms require the very coastal
areas or nearshore mudflats occupied by the trees. Thus, this may result in tensions between local

livelihoods, regional conservation targets, and higher-level food security concerns.

3.2 Impact of mangrove restoration on small-scale fisheries

Mangrove ecosystems play an essential role in sustaining nearshore fisheries, providing nursery
habitats, food resources, and shelter for a wide range of commercially important species. A

substantial amount of research has demonstrated positive correlations between mangrove extent



and fishery productivity, particularly for juvenile shrimp, crabs, and finfish (Saenger et al., 2013).
These benefits have motivated global mangrove restoration initiatives, especially in countries where

mangrove loss has reduced fishery yields and weakened coastal livelihoods.

Studies in Southeast Asia, Australia, and North America suggest that mangrove restoration can
enhance fish catch, improve biodiversity, and strengthen long-term livelihood resilience (Barbier,
2003; Manson et al., 2005; Aburto-Oropeza et al., 2008). In India, mangrove plantations were
associated with larger catch volumes, with fishermen harvesting in creeks with restored mangroves
catching, on average, nearly 1kg more daily (Das, 2017). On the other hand, in the Pacific Islands,
degraded mangrove areas have reduced catches of mollusks and invertebrates, which primarily
grow within forests, disproportionately impacting women and elderly fishers engaged in mangrove
gleaning (Bruckner & Paia, 2024). Such cases highlight the importance of native mangrove
ecosystems in sustaining economically important species, with local fishing communities often
experiencing improved livelihoods through effective mangrove conservation and restoration

measures.

At the same time, restoration projects may introduce new constraints or exacerbate existing
conflicts, particularly when conducted without adequate input from nearby communities. In some
cases, large-scale planting efforts have restricted access to traditional fishing grounds, mudflats, or
aquaculture ponds, leading to tensions between conservation authorities and local people (Datta et
al., 2012). The historical use of non-native or fast-growing species, such as Sonneratia apetala in
China, has raised concerns about ecological suitability and impacts on nearshore harvesting
activities (Ren et al., 2009). Where mangrove expansion reduces open mudflat areas, communities
concerned about waterway access, mudflat harvest grounds, or general ecosystem function, may
push back against restoration efforts or even purposely uproot seedlings to prevent beach

colonization of the trees (Ren et al., 2009).

Current research on China’s mangrove restoration programs reflects many of these global patterns,
but socioeconomic assessments remain limited relative to ecological studies. Existing Chinese
literature has documented improved coastal protection, carbon sequestration, and nursery habitat
value in restored sites; however, fewer studies have examined how restoration affects fishing
practices, aquaculture operations, or local livelihoods (Zhang et al., 2022). Despite local
government programs outlining community outreach campaigns, criticism has been levied against

the national restoration policy in that many projects have little to no public participation and lack



long-term assessment, making it difficult to gauge local attitudes and the direct benefits or harms

perceived by coastal communities (Liu et al., 2016).

3.3 Perceptions on mangrove restoration by local communities

Only a few studies have been conducted on local attitudes towards mangrove restoration policy in

China, with more being conducted internationally.

Utilizing randomized online household surveys, Su & Gasparatos (2023) studied the population living
along the coast of Large Xiamen Bay in Fujian Province, China, and found that while the majority of
residents felt they were not very knowledgeable about mangroves, 45% supported restoration efforts
and 60% felt they would be willing to pay for restoration. Overall, awareness and knowledge of
mangroves correlated highly with support of restoration efforts. In terms of ecosystem services,
fisheries (food provision), carbon sequestration, and coastal protection were ranked the highest in
importance, while cultural services such as aesthetic value and tourism/recreation ranked lowest.
Economic development played a major role in determining the priorities of the respondents - for
example, fisheries ranked higher in districts with lower income per capita, signaling that food
provision and security may be more important to rural populations compared to urban. Interestingly,
lower-income districts also showed higher willingness to pay for mangrove restoration, possibly due

to more direct ecosystem benefits and the potential for increased local income streams.

In other areas around the world, studies suggest that most local communities have a positive
perception of conservation and are willing to participate in restoration efforts; however, they can be
highly influenced by economic development levels, knowledge of mangroves, and perceived trade-
offs with livelihoods. In India, communities living close to mangroves raised major concerns of
human-wildlife conflict due to attacks on humans and livestock by estuarine crocodiles; however,
they also understood the importance of mangroves for ecosystem services provisioning, therefore
were mostly supportive and willing to participate in conservation management of the forest (Badola
et al,, 2012). In Mahahual, Mexico, the majority of residents surveyed felt that the nearby mangrove
forests were an important ecosystem and that degradation would have a direct negative impact on
the community (Jadin & Rousseau, 2022) Furthermore, residents even felt that developing
conservation programs were of high importance, with most prioritizing it even higher than
maintaining their current tourism activities, despite tourism contributing to the bulk of the local

economy (Jadin & Roussau, 2022).



Beyond economic and knowledge-based factors, local perceptions of mangroves may also be
shaped by the extent to which these coastal forests are embedded within community identity and
day-to-day experiences. In some regions where mangroves have long been important to local
livelihoods and cultural landscapes, nearby communities may have a deeper understanding of their
ecological functions and a strong sense of stewardship. For example, in Chame Bay, Panama, nearly
75% of residents and resource users were able to identify important roles that mangroves play in
their environment, such as regulating, provisioning, cultural, and support services. Subsequently, of
those who directly relied on mangrove for their livelihood, 15% were already involved in community-
driven restoration action. The majority expressed interest and willingness to participate (Jasmina et
al., 2024). Thus, communities with longstanding relationships with mangrove systems may be more
likely to perceive mangroves as valuable and perhaps more willing to participate in, or even lead,

conservation and restoration efforts.

In contrast, coastal regions in China have undergone rapid development and environmental
transformation, with many mangrove areas degraded or converted for the better part of the last
century, and local livelihoods drastically shifting as well. As such, mangroves may no longer be
perceived as a familiar or essential part of the landscape in some areas. Furthermore, due to the
nature of China’s top-down national restoration goals, this may also create fundamental differences
in local policy reception compared to small-scale, sometimes even locally led efforts studied in

other parts of the world.

Currently, there is a lack of literature on local attitudes and perceptions toward mangrove
restoration in China, making it difficult to discern how the outlook of communities most affected by
the national restoration policy compares with that of communities internationally. Understanding
these viewpoints is particularly important in regions like Zhanjiang, where restoration has been
extensive and where small-scale fisheries remain a key source of employment and income for many

coastal households.
4. Methodology

4.1 Research design

This study adopts a comparative, qualitative design to examine how mangrove restoration

influences the livelihoods, productivity, and perceptions of small-scale fisheries and aquaculture in



Zhanjiang. The research also collects light quantitative data to allow basic comparison of income
across communities with differing mangrove conditions. The core of the study is interpretive,
focusing on villagers’ experiences, attitudes, and perceived changes related to mangrove

restoration.

Primarily using semi-structured interviews, the research explores how different ecological contexts
shape fisherfolk's perceptions of environmental change, livelihood impacts, and interactions with
restoration policies. This design allows for flexible conversations, accommodates local

communication norms, and captures the nuances of villagers’ lived experiences.
4.2 Site selection

This study was conducted in Guangdong Province, southern China, one of the nation’s most
economically developed regions. Within Guangdong, the fieldwork focused on the Leizhou
Peninsula, a coastal subregion in the province's southwestern part known for its extensive
shorelines, aquaculture development, and significant mangrove distribution. The selected sites are
located within the jurisdiction of Zhanjiang, a prefecture-level city that administers multiple counties
and villages across the peninsula. At the local level, the interview sites consist of individual villages

governed under township and county-level administrations within Zhanjiang (Figure 1).

Villages of similar socioeconomic make-up, with each representing distinct mangrove contexts,

were selected to enable comparison:

1. Beijia Village EZRE

Beijia has undergone mangrove restoration for more than 20 years, primarily with the
introduced species Sonneratia apetala in the early 2000s. This site represents communities
living adjacent to long-term-restored mangrove forests and reflects the socioecological

impacts that exotic species restoration efforts may have had over two decades.

2. Shigiao Village (tHFFFY) & Wai Village (M)

Shigiao and Wai retain long-established natural mangrove forests dominated by native
species, with coverage of existing forests expanding through successful restoration efforts
over the last decade. These sites are located next to the nationally famous Jinniu Island

Protected Mangrove Area and provide a contrasting example to Beijia, allowing exploration



of how villagers experience and perceive ecosystems that have been historically stable

rather than artificially restored.

3. Guitou Village (F83L#) & Haifeng Village ((G3E4T)

Guitou is located on the southern shoreline of Donghai Island and has little to no mangrove
presence near the village. With similar environmental circumstances, Haifeng is located on
the eastern shoreline of Nansan Island. These sites act as control villages, helping to
distinguish whether attitudes and livelihood trends are specifically associated with

restored or natural mangrove ecosystems.

Villages were selected based on ecological representativeness, presence of villagers engaged in
fishing, mudflat harvesting, or aquaculture, and comparable overall socioeconomic conditions.
Ensuring relatively similar economic baselines helps isolate the influence of mangrove conditions

rather than underlying wealth or technological differences.
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Figure 1. Study site locations in Zhanjiang, Guangdong
4.3 Research methods
Research was conducted through semi-structured interviews and on-site observation over multiple

field visits. Because the villagers' primary language is the Leizhou dialect, interviews were facilitated

by a trained local translator familiar with both the dialect and the surrounding mangrove context.



Data collection procedures included:

1. Semi-Structured Interviews:

21 interviews were conducted with fisherfolk, aquaculture farmers, and mudflat harvesters.
The interview guide explored livelihood activities, perceived environmental changes,
attitudes toward mangroves, experiences with restoration policies, and observed

ecological or economic impacts (Appendix 2).

2. Focus Group Discussions:

At least one pre-survey focus group was conducted at each mangrove site with village
leadership and experienced fishers. Focus groups provided contextual information on

village history, mangrove changes, and collective attitudes.

3. Participant Observation:

During fieldwork, informal conversations, site visits to mangrove areas, and direct

observations of fishing and aquaculture activities supplemented the interview data.

Restored Mangroves Natural Mangroves No Mangroves
Capture Fishery 3 3 7
Aquaculture 2 3 0
Mudflat Harvesting 2 1 0
Total 7 7 7

Table 1. Types of livelihoods represented among participants interviewed, by mangrove context

The interviewees were selected through purposive and opportunistic sampling to identify
participants engaged in small-scale fishing, aquaculture, or mudflat harvesting (Table 1). In each
village, initial participants were identified with the assistance of local partners, including town
leadership and members of the field team, who recommended individuals with relevant livelihood

experience. Following these introductions, a snowball sampling strategy was used, wherein



interviewed participants referred additional community members who met the study criteria. To
broaden the diversity of perspectives and reduce over-reliance on village leadership networks, the
team also conducted on-site recruitment by approaching fishers and aquaculture workers directly
at the harbour, along mudflats, and near aquaculture ponds. Individuals who were available, willing
to participate, and engaged in relevant livelihood activities were invited to take part. This
combination of purposive, snowball, and opportunistic sampling helped ensure that the sample
represented a range of ages, livelihood strategies, and experiences while remaining feasible within
field constraints. Due to time and resource constraints, no aquaculture or mudflat harvesters were
recruited in the controlvillages. They will thus be used only for contrast with capture fisheries or for

general comparisons between sites.

Because interviews are multilingual and at times multi-party, conversations were audio-recorded to
ensure accuracy. Translator summaries were provided in Mandarin and translated in real-time into
English for transcription and coding. Qualitative data were analyzed using thematic coding to identify

patterns across attitudes, livelihood impacts, and village-level differences.

4.4 Data analysis

Given the study's primarily qualitative nature, data analysis followed an iterative, interpretive
approach. All interview recordings and field notes were transcribed and organized using a thematic
coding framework developed after initial familiarization with the data. Coding categories were
derived both deductively from the research questions regarding livelihood changes, attitudes toward
mangrove restoration, and perceived trade-offs, and inductively from recurring patterns that
emerged during fieldwork. The coded data were then synthesized to identify cross-village similarities
and differences in perceptions, conflicts, and localinterpretations of mangrove policies. They served
as reference points for understanding potential livelihood impacts across differing degrees of

mangrove coverage and accessibility.

Triangulation was conducted by cross-referencing interview data with direct observations and
publicly available village-level information on fisheries and aquaculture activities. This allowed for a
more balanced interpretation of local experiences and reduced reliance on a single account. The
finalanalytical step involved integrating qualitative themes with contextual differences in livelihoods
to evaluate how environmental, economic, and institutional factors jointly shape community

perceptions of mangrove restoration.



5. Results

5.1 Impacts of mangrove restoration on productivity and livelihood outcomes

Interviewees described a range of challenges currently affecting their livelihoods. Some of the most
frequently cited issues included declines in catch volume and species diversity, as well as economic
pressures such as high operating costs and unsatisfactory market prices for seafood. Additionally,
some interviewees spoke of broader structural challenges facing SSFs, including limited
institutional or policy support for fishing communities and increasing exposure to extreme weather
events such as typhoons. There were differences among interviewees from different mangrove sites,
with those from the restored mangrove village more likely to reference livelihood challenges directly

associated with mangroves or mangrove restoration efforts.

5.1.1 Perceived changes in fisheries productivity

Across both mudflat harvesters and capture fishers, the most widely shared sentiment was that
catch volume and catch diversity had been decreasing over the years. The majority of respondents
reported decreases in both catch volume (13 of 16 respondents) and species diversity (9 of 16
respondents), often noting the disappearance or rarity of species that had been previously
abundant. “Previously, we were able to catch a lot of croaker, or be able to find oysters, but now
these are either very rare or basically can’t be found anymore in the nearby waters,” explained one

fisherman from Beijia Village.
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Figure 2. Breakdown of reasons for changes in productivity, by number of mentions



This perceived decline was observed across all three village types, suggesting that it reflects broader

changes in the coastal system rather than conditions specific to the mangrove context (Figure 2).

For mudflat harvesters in particular, the decline in productivity was experienced not only in reduced
availability of shellfish but also inincreased effort required to maintain harvest levels. They explained
that while their total catch volume has remained at similar levels, nhow, with fewer people doing this
work and competition having dropped, the catch effort needed to harvest the same volume has

increased. Each of them primarily mentioned that this was due to a decrease in shellfish overall.

Although this perceived decline in productivity occurred during the same general timeframe as
mangrove restoration and conservation activities in Zhanjiang, interviewees generally did not
attribute mangroves as the main driver of these changes. Most said they weren’t sure why the catch
had declined over time, while others theorized that it might be due to broader pressures, such as
overfishing (5 mentions), illegal fishing (4 mentions), and pollution (2 mentions). Illegal
electrofishing, in particular, was often mentioned in tandem with overfishing - although this practice
was officially banned in 2000, interviewees reported that it is still rather commonplace along the
coastal villages, and was even observed during one of the field visits conducted for this study

(Standing Committee of the National People’s Congress, 2004).

While mangroves were not cited as a direct driver of the decline in fisheries productivity, they were
associated with localized changes in harvesting conditions, particularly in restored mangrove areas.
Both mudflat harvesters in Beijia associated the growth of Sonneratia with negative changes to
mudflat harvesting conditions. Dense tree growth was described as physically limiting access to the
mudflat and as difficult to navigate. At the same time, the thick mud beneath Sonneratia was
perceived as unsuitable for shellfish growth. As a result, these forests were seen as both a loss of
productive space and also a barrier, requiring harvesters to travel farther and reducing the effective

harvest time available during low tide.

Overall, there were little to no perceived benefits that the mangroves brought specifically to fisheries
productivity. Many fishers stated that mangroves had little to no importance or benefit to their fishing
activities (10 respondents) or expressed uncertainty (6 respondents). Even among those who
acknowledged potential ecological benefits, such as habitat provision, they often described the

benefits as theoretical rather than observable in practice. As one respondent from Shigiao noted:



“I’'ve heard that mangroves can improve water quality and provide habitat for the fish, and | guess
that’s part of the reason why the government is making sure the trees are protected... personally, |

haven’t seen any changes like that though.”

These findings suggest that while declining fisheries productivity is widely recognized across
communities, mangrove restoration is not generally perceived as a primary driver of these changes.
Instead, the impacts appear to be more localized and context-specific, as in the case of the mudflat
harvesters in Beijia, who felt the trees were directly infringing on productive harvesting space rather

than affecting overall fish availability.
5.1.2 Aquaculture interactions with mangroves

The subset of aquaculture farmers interviewed had differing interactions between their neighbouring
mangrove ecosystems and their livelihoods. Although there were no discernible differences in
aquaculture productivity between villages with different mangrove conditions, many farmers noted

operational challenges associated with mangroves growing near their ponds (Figure 3).

Mangrove impacts on aquaculture productivity
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Figure 3. Breakdown of impacts of mangroves on livelihood by the number of mentions

In general, the most frequently reported issue was leaf fall, particularly from Sonneratia growth. Even
farmers from natural mangrove sites had reported Sonneratia trees expanding near some of their
ponds. Allthe aquaculture farmers interviewed reported that falling leaves from tall trees would sink
and decompose in their ponds, thereby reducing water quality. As a result, farmers subsequently

had to increase the use of chemical inputs to maintain suitable pond conditions.



One farmer from Beijia Village noted that his ponds located closer to the tree line had higher average
maintenance costs: “l have to use a bit more water treatment for my ponds near the mangroves, and
so, on average, those ponds will be more expensive to maintain compared to the ones farther

inland.”

In addition to this issue, the two aquaculture farmers in Beijia Village also mentioned that the dense
Sonneratia growth impeded wind from the sea, thereby reducing wind circulation and airflow
necessary for aquaculture growth. As a result, they found they needed to increase the use of electric

oxygenation equipment, which led to slightly higher electricity costs.

In contrast, the aquaculture farmers near natural mangroves did not report this issue. Instead, they
expressed a different frustration with the spatial constraints imposed by the stringent policies of the
mangrove protected area. Two of the farmers felt that this limited their ability to expand production
and generate additional income. This highlighted the differing conflicts that aquaculture farmers
from the two mangrove sites faced: while those in Beijia Village faced challenges from the
dominance of Sonneratia, those from the natural mangrove sites often came into conflict with the

heavy protection policies imposed by living in proximity to a high-profile mangrove protection site.

Despite concerns raised, more aquaculture farmers actually felt that mangroves were somewhat
beneficial compared to capture fisheries and mudflat harvesting. Three interviewees mentioned
that, despite the nuisance the trees could cause, they were beneficial in reducing the risk of
typhoons on their operations - for example, large storms could cause ponds to wash away, losing
the entirety of their stock. The aquaculture farmer in Beijia Village, who felt that mangroves were
somewhat helpful to aquaculture, even described previously participating in the planting of native
mangrove species, as he understood their value in coastal protection. However, he emphasized that
while the trees were beneficial overall, Sonneratia was unlikely to be the appropriate species for

afforestation due to its drawbacks.

These findings suggest that mangrove presence was positively associated with local aquaculture
livelihoods due to its storm-prevention function; however, it could create spatial conflicts for
farmers who wanted to expand their pond area. As with the capture fishers and mudflat harvesters,
some issues were localized and context-dependent, as those with farms situated near tall

Sonneratia growth faced more direct costs and input implications.



5.2 Attitudes towards restoration and conservation

Beyond livelihood impacts, understanding how communities perceive mangrove restoration is
important for evaluating its long-term sustainability. This section examines how attitudes vary
across different mangrove contexts, and how these perceptions are shaped by experience,

knowledge, and implementation processes.
5.2.1 Differences across mangrove conditions

Attitudes toward mangrove restoration varied across the study sites. Interviewees from the restored
mangrove community, as well as those who lived alongside no mangroves, were more likely to have
mixed or uncertain attitudes towards restoration. In contrast, interviewees from villages with natural
mangroves were more likely to show stronger support, suggesting that attitudes towards mangrove
restoration and conservation policies depended on their experiences with mangrove trees in the

vicinity of their communities (Figure 4).
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Figure 4. Support for mangrove restoration by the community

Despite responses from the restored and non-mangrove communities showing similar distribution,
the reasoning behind these attitudes differed in critical ways. In Beijia, respondents often provided
much more detailed and conditional explanations for their views. For example, while two of the three
respondents with mixed or conditional support from Beijia stated they did not want to see any further

expansion of Sonneratia due to the negative externalities the invasive species brought, all three



mentioned they would be supportive of planting more shrubby native species as they recognized
their ecosystem benefits. Respondents in the control villages were more likely to be hesitant due to
general concerns about the potential disruptions mangroves might cause, such as reduced beach

space or garbage piling up in the trees.

Across both restored and non-mangrove communities, interviewees who expressed mixed support
usually emphasized that they supported conservation efforts on principle, given that it was official
national policy; they had concerns about it impacting their livelihoods in unforeseen ways (those
unfamiliar with mangroves) or due to past implementation issues, such as that of the invasive
species. Aside from citing a desire to avoid Sonneratia and increase the number of native species
planted, other conditions mentioned included better zoning and planning of restoration sites, as well

as greater benefits for local communities.

In contrast, respondents from natural mangrove communities were more likely to have a positive
view of mangrove restoration and conservation - even if they felt the trees had little importance to
their livelihood, they viewed them as a net positive for the community as a whole and were therefore
more supportive. Unlike the villagers in Beijia, these villages were less likely to have experienced the
same nuisances, or nuisance to the same degree, that Sonneratia caused, and this likely allowed

them to build more favourable views toward mangroves in general.

Taken together, these findings suggest that attitudes toward mangrove restoration are closely linked
with the local landscape and the communities’ experience with the trees, with more positive
perceptions emerging in contexts where mangroves are the majority native species, long-

established, and less associated with recent or disruptive changes.

5.2.2 Perceived ecosystem benefits

Across all the interviews, four mangrove ecosystem services were explicitly mentioned by
interviewees when asked about the benefits of mangroves: coastal protection, habitat provision,
water quality improvement, and general environmental enhancement (aesthetic or overall) (Table
2). Respondents who were unsure or did not feel that mangroves brought any benefits were recorded

as having perceived no benefits.



Restored (7) Natural (7) None (7)
Coastal protection 3 5 1
Habitat provision 0 1 0
Water quality improvement 0 0 2
Overall environmental 0 2 1
enhancement
No perceived benefits 4 1 4

Table 2. Perceived benefits of mangroves, by community

Interviewees in natural mangrove communities were more likely to articulate specific ecological
benefits, particularly coastal protection and general environmental enhancement. In these villages,
fisherfolk and aquaculture farmers were more likely to attribute mangroves as beneficial
contributors to the overall health of their coastal environment. In contrast, interviewees in Beijia
were less likely to recognize the ecosystem benefits of mangroves. While three respondents
mentioned their role in coastal protection, the others were either unsure or felt the trees provided no

clear benefit to their environment.

A similar pattern of uncertainty emerged from the controlvillages, this was largely due to their limited
direct experience with mangrove ecosystems. In the cases where benefits were named, the
respondents explained that this was based on general or second-hand knowledge rather than

personal observation.

Overall, the results indicate that perceptions of ecosystem services are uneven and are shaped by
the degree of direct interaction with mangrove environments. Communities with long-standing
exposure to native mangroves were better able to identify their ecological functions. In contrast,
those with limited exposure or who interact primarily with restored invasive species are more likely

to express uncertainty or perceive few benefits. This result could also be influenced by the level of



public awareness or education in each of these villages, as the natural mangrove communities near

the most nationally significant portion of the national nature reserve may have had more extensive

experience with community outreach activities.

5.2.3 Role of knowledge and awareness

While awareness of mangrove restoration and conservation initiatives was high, understanding of

these projects was limited (Table 3). In both restored and natural mangrove communities, all

respondents were aware of restoration activities occurring in or near their villages. However, this

awareness did not necessarily translate into a clear understanding of project objectives,

implementation processes, or funding sources.

Restored (7)

Natural (7)

None (7)

Awareness of Restoration
Projects

Aware

Unaware

Not sure

Sponsorship of Projects

Government

Other

Unsure

Table 3. Awareness of restoration projects and funding, by community



In Beijia, most respondents were unable to identify who funded restoration initiatives: 5 out of 7
interviewees stated they were unsure, and only 2 could associate the projects with government
funding. In natural mangrove communities, there was slightly stronger awareness of government
involvement, possibly because local leaders conducted more awareness-building work or because

of their proximity to a nationally significant mangrove restoration site.

In contrast, awareness in the control villages was much more variable, with some respondents
indicating they had not heard of the restoration efforts at all. Among those who were aware,
understanding of mangrove conservation was often limited to general knowledge rather than

specific information about local projects.

These results suggest that while mangrove restoration is visible at the community level, the
processes behind it are often less transparent. Limited understanding of project goals and
implementation may contribute to the mixed or uncertain attitudes observed in earlier sections,

particularly in communities where direct benefits are not clearly perceived.
5.3 Governance and policy perceptions
5.3.1 Impact of top-down policy

Across all study sites, a consistent theme was the limited role of local communities in planning and

implementing mangrove restoration initiatives. Much of the planning and execution of mangrove
policies appears to be implemented top-down, with even members of local committees (FfBRZER

£2) sometimes expressing limited understanding of the exact processes. This perception was

reflected in the low levels of direct involvement reported across both restored and natural mangrove

communities (Table 4).

In Beijia Village, only one respondent reported being involved in planting the trees around 20 years
ago. Otherwise, allinterviewees indicated they had no involvement and had not heard of anyone they
knew being involved in the official restoration process, including consultation, planning, or
implementation. Similar patterns were observed in communities near natural mangroves, where
most respondents had neither participated in nor been directly connected to restoration activities.
In a few cases, respondents recalled informal or community-led planting of native species in the

past, but these were distinct from and preceded the government-led afforestation efforts.



Restored (7) Natural (7)

Involved in official restoration 1 0
projects
Not involved, but have heard of 0 1

others in the village who are involved

Not involved, but have conducted 1 1
restoration in some other capacity

Not involved 5 5

Table 4. Involvement in mangrove restoration, by community

As previously outlined, several respondents framed their support for restoration primarily as general
support for national-level policy or simply for compliance with laws, rather than specifically for
mangrove restoration. Across all the villages, the majority of respondents who felt “neutral” towards
mangrove restoration often commented that they did not really have concrete thoughts on the
initiatives, as they knew they would go forward regardless of how they personally felt. One
respondent in Shigiao Village, while consistently expressing negative views towards the
conservation policies throughout the interview, when asked outright about his level of support, said

only: “It doesn’t matter what | think, they’ll continue their policy anyway.”

Overall, these findings suggest that mangrove restoration is widely understood as a top-down policy,
where support is often passive and rooted in acceptance of authority rather than active engagement

or ownership.

5.3.2 Perceived conflicts and trade-offs

While a few respondents expressed outright opposition to mangrove conservation, many described
specific trade-offs associated with restoration policies that affected their daily lives. These impacts
varied across communities, but were generally localized and tied to how mangroves interacted with

existing livelihood activities or the overall community environment.



Restored Natural None
Blocked waterways 6 2 2
Leaf fall 5 2 0
Bad smell 0 1 0
Increase in bugs or pests 1 0 1
Damage to gear or vessels 0 1 2
Increase in livelihood costs 2 2 0
Potential injury 0 1 0
Lack of air circulation 2 0 0
Lack of fish catch around trees 2 2 1
Limits to aquaculture expansion 0 3 0
Loss of mudflat space 6 3 1
Trash or pollution around trees 1 0 1
Water quality decline 0 1 0

Table 5. List of perceived conflicts and trade-offs of mangrove restoration mentioned, by community




In Beijia Village, concerns were both more frequent and more varied. The most commonly cited
issues included blocked waterways, which made it difficult for boats to enter and leave harbours
and led to flooding; loss of accessible mudflat space for harvesting; and leaf fall from Sonneratia,
which affected both aquaculture ponds and the surrounding environment (Table 5). These impacts

were often described as direct and tangible disruptions to daily work.

In contrast, communities near natural mangroves reported fewer conflicts overall. When concerns
were raised, they tended to center on restrictions imposed by protected areas, particularly limits on
aquaculture expansion and access to coastal space. This suggests that while trade-offs existin both
contexts, they differ in form: restored, non-native mangroves were more often associated with
ecological or physical disruptions, whereas natural mangroves were more closely linked to

regulatory constraints.

When asked about potential risks to the trees themselves, most respondents said there were none.
They demonstrated a strong awareness of the legal protections surrounding mangrove forests.
Across all communities, interviewees consistently noted that mangroves could not be cut or
damaged, reflecting the effectiveness of enforcement mechanisms. However, this also reinforced
the perception that conservation priorities were fixed, even when they conflicted with local livelihood

needs.

5.3.3 Needs for balancing local livelihoods

When asked how mangrove conservation could be better aligned with local livelihoods, respondents
offered a range of suggestions, though the depth and specificity of responses varied across
communities. Interviewees in Beijia Village were the most likely to propose concrete solutions, with
five respondents suggesting mechanisms such as compensation or job creation linked to restoration
activities. These suggestions were often framed around the idea that mangroves currently provided
limited direct benefits to the community, and that additional economic incentives would help offset
perceived costs. In communities with restored mangroves, most interviewees did not have a clear
answer, sometimes citing that they were already satisfied with the current policy or that they were

simply not sure.

Other proposed approaches that were heard across communities included community co-
management, financial compensation, employment opportunities in restoration projects, and, less

frequently, tourism development.



The issue of compensation emerged as particularly complex. While some respondents reported
receiving payments when restoration affected their land or aquaculture operations, others indicated
that no compensation had been provided in similar circumstances. For example, one oyster farmer
from Wai Village described receiving substantial compensation per unit of land, while others
reported no such support. This variation suggests that while compensation mechanisms exist, their

application may be inconsistent across locations.

Summarily, these findings indicate that while communities recognize the importance of mangrove
conservation, there remains a gap between policy objectives and local livelihood realities.
Respondents’ suggestions point to a need for more consistent, locally responsive approaches that

better integrate conservation goals with the economic needs of coastal communities.

6. Discussion

This study examined how mangrove restoration and conservation efforts around Zhanjiang affect the
livelihoods, productivity, and perceptions of local small-scale fisheries and aquaculture
communities. The findings suggest that restoration does not produce uniform outcomes as the
impacts are shaped less by the presence of mangroves and more by how restoration is designed,
experienced, and governed. While mangroves are generally recoghized as environmentally
beneficial in principle, local support is often conditional, reflecting a combination of livelihood

impacts, past experiences with restoration, and limited participation in decision-making processes.

This discussion develops three key arguments. First, while fisheries decline is widely observed, it is
not attributed to mangrove restoration, highlighting the broader environmental context in which
restoration occurs. Second, livelihood impacts and community perceptions are strongly shaped by
restoration design and lived experience, particularly through species selection and spatial
interactions with local production systems. Third, governance structures, characterized by top-
down implementation and limited community involvement, play a critical role in shaping how

restoration is understood and supported at the local level.

6.1 Restoration not the primary driver of fisheries decline

A central finding of this study is that although declining catch volume and species diversity were

widely reported across all communities, interviewees did not identify mangrove restoration as a



primary cause of these changes. Instead, respondents consistently pointed to broader pressures
such as overfishing, illegal electrofishing, and pollution. This suggests that local perceptions of
fisheries decline are embedded within a wider context of coastal degradation and resource

pressure, rather than being directly linked to restoration policy.

This finding complicates assumptions that mangrove restoration has immediate or easily observable
effects on fisheries productivity. While mangroves are often associated with ecosystem services
such as nursery habitat provision and water quality improvement, these benefits may be indirect,
long-term, or difficult to distinguish from other environmental changes in everyday experience. As a
result, restoration is occurring within a socioecological system that is already under strain, where its

ecological contributions may not be readily visible to local resource users.

At the same time, restoration is not socially neutral. While it is not perceived as driving broad
declinesinfisheries productivity, it can still affect livelihoods in localized ways. In particular, mudflat
harvesters in Beijia Village identified dense Sonneratia growth as reducing access to productive
harvesting areas, increasing travel time, and limiting harvesting efficiency. This highlights that
restoration may not influence overall fish availability as perceived by communities, but can still alter

patterns of access, effort, and spatial use.

6.2 Restoration outcomes shaped by design, experience, and governance

A key insight from this study is that the impacts of mangrove restoration depend strongly on how itis
implemented and how it is experienced locally. Across communities, interviewees consistently
distinguished between different types of mangroves, particularly between native species and
Sonneratia apetala. Respondents' concerns were usually not directed toward mangroves in general,
but rather toward the dense, rapidly expanding nature of Sonneratia, which was associated with

disruptions to both fisheries and aquaculture activities.

This distinction is important because it suggests that mixed or negative attitudes toward restoration
do not reflect opposition to conservation itself, but rather dissatisfaction with specific restoration
practices. Many respondents expressed support for planting native, shrubby species, indicating that
attitudes are shaped by the compatibility of restoration design with local ecological and livelihood
conditions. In this context, species selection and spatial planning emerge as critical determinants

of whether restoration is experienced as beneficial or disruptive.



Differences in attitudes across communities further reinforce the role of lived experience. Villages
near natural mangroves were more likely to express consistently positive views and to identify
ecological benefits, even when these were not directly tied to individual livelihoods. In these
contexts, mangroves appear to be more embedded within the local landscape and are not
associated with recent or disruptive changes. By contrast, communities exposed to restored
mangroves, particularly where these involved non-native species, were more likely to report mixed

or uncertain attitudes, shaped by direct experiences of nuisance or livelihood constraints.

Governance structures play a centralrole in shaping these perceptions. Across all sites, restoration
was widely understood as a government-led initiative, with minimal community involvement in
planning or implementation. As a result, support for restoration was often framed in terms of
compliance rather than active endorsement. Many respondents expressed neutral or conditional
support, accompanied by a sense that their opinions would not influence policy outcomes. This
suggests that what appears as support in survey responses may mask low levels of community

ownership and engagement.

Therefore, these findings show that attitudes toward mangrove restoration are not driven solely by
ecological knowledge or economic outcomes, but by a combination of design, lived experience, and
institutional context. Restoration is more likely to be supported when it aligns with existing
landscapes and livelihood practices, and when communities are able to understand and engage

with its objectives.

6.3 Perceived livelihood impacts are localized and uneven

The study also highlights that the social impacts of mangrove restoration are unevenly distributed

across communities and livelihood groups.

In restored mangrove areas, respondents reported a range of localized challenges, including
blocked waterways, reduced access to mudflats, leaf fall affecting aquaculture ponds, and
increased maintenance costs. These impacts were often directly tied to the physical characteristics
of restored mangroves and their proximity to working landscapes. In contrast, communities near
natural mangroves reported fewer ecological disruptions but raised concerns about regulatory

constraints, such as restrictions on aquaculture expansion within protected areas.



These differences suggest that the costs of restoration are not shared equally, but are instead
experienced in ways that reflect local livelihood practices and spatial relationships to mangrove
ecosystems. Mudflat harvesters, capture fishers, and aquaculture farmers each encounter distinct

forms of interaction with mangroves, leading to different perceptions of benefit and cost.

Importantly, these findings indicate that tensions between conservation and livelihoods are context-
specific. Rather than reflecting a fundamental opposition between environmental protection and
economic activity, many of the conflicts identified in this study arise from mismatches between
restoration design and local livelihood systems at the site level. This perspective points toward the

potential for more adaptive and targeted policy responses.

6.4 Implications for more integrated restoration

The findings of this study suggest that local dissatisfaction with mangrove restoration does not stem
from opposition to conservation itself. On the contrary, many respondents expressed support for
national environmental goals and recognized certain ecological benefits, particularly coastal
protection. What communities emphasized instead was the need for restoration approaches that

better align with local conditions and provide more tangible benefits.

Respondents proposed a range of improvements, including more careful planning of restoration
sites, prioritization of native species, increased employment opportunities, community co-
management arrangements, and compensation mechanisms. Notably, many of these suggestions
focus on making restoration more materially relevant to local communities, rather than simply

increasing awareness or education.

The inconsistent application of compensation mechanisms further reinforces the importance of
equity and transparency in restoration governance. Where communities experience livelihood
constraints without corresponding benefits, restoration is more likely to be perceived as externally
imposed and uneven. Addressing these gaps requires not only improved ecological planning but also
clearer communication, more consistent benefit-sharing, and stronger institutional pathways for

local participation.

More broadly, this study highlights the need to evaluate restoration success not only in ecological

terms but also in relation to social outcomes. Integrating conservation objectives with local



livelihood realities is essential for ensuring the long-term sustainability and legitimacy of large-scale

restoration efforts.

6.5 Key limitations

Several limitations should be acknowledged. First, the study relies primarily on qualitative data from
a limited number of villages, limiting the extent to which its findings can be generalized. The
purposive selection of sites captures variation in mangrove conditions, but may not represent the

full diversity of experiences across the broader region.

Second, livelihood data were based on self-reported estimates, which may be subject to recall bias
or reluctance to disclose financial information. Additionally, local attitudes may be influenced by
factors not fully capturedininterviews, such as historical relationships with local authorities or other

environmental initiatives.

Finally, the research was conducted within the constraints of limited time and resources, including
reliance on translation during interviews. A longer-term, more embedded approach could provide
deeper insight into seasonal dynamics and evolving community perspectives. Despite these
limitations, the study offers valuable insights into the social dimensions of mangrove restoration and

provides a foundation for future research.

7. Conclusion

This study examined how mangrove restoration in Zhanjiang, China, affects the livelihoods and
perceptions of small-scale fisheries and aquaculture communities. The findings show that a
combination of ecological design, lived experience, and governance shapes local-level restoration
outcomes. While declining fisheries productivity was widely reported, it was not attributed to
mangrove restoration, but rather to broader pressures. At the same time, restoration can generate
perceived localized impacts, particularly where species choice and planting design, such as the

historical use of Sonneratia apetala, interact with existing livelihood systems.

Community attitudes toward mangrove restoration were generally supportive in principle but often
conditional in practice. Perceptions were shaped by direct experience, with more positive views in
communities familiar with natural mangroves and more mixed responses in areas affected by recent

restoration. Limited participation in decision-making further contributed to a pattern of passive



support, where compliance with policy did not necessarily reflect strong local endorsement. These
findings suggest that the success of mangrove restoration depends not only on ecological outcomes
but also on how well projects are integrated into local social and economic contexts. Moving
forward, more context-specific planning, stronger community engagement, and clearer benefit-

sharing mechanisms will be critical for aligning conservation goals with local livelihoods.



APPENDIX

Appendix 1 - Mangrove conservation work across different levels of government in China
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(Cheng et al., 2025)



Appendix 2 - Sample questionnaires
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SAMPLE QUESTIONNAIRE - English

Section A - Demographic & Livelihood Information
1. How long have you been fishing or farming aquaculture?
2. What species do you usually catch or raise?
3. Where do you usually fish or farm? If it is a farm, how large is it in area (hectares, mu)?

4. How much did you catch or produce last year? (Rough estimate in kg or jin is fine.) Is that
higher, lower, or about the same as the previous year’s harvest?

5. How much is your total income from fishing per year? How much is your total income from
aquaculture per year?

6. What are the main challenges to your fishing or aquaculture livelihood now?

Community without Mangroves

Section B - Knowledge & Perceptions

7. Areyou familiar with mangrove forests? Have you seen or worked near them in the past?
8. Have you heard about any mangrove restoration projects in other areas (e.g., nearby
villages/communities etc.)?
. Do you think having mangroves would affect your fishing or aquaculture work? In what way?
10. If mangroves were to be restored near your village, how would you see it? What would be
the benefits? What would be the difficulties or concerns?

Section C - Trade-offs & Recommendations

11. If mangrove restoration were introduced here, what would make it more compatible with
your livelihood?

12. What kind of support (training, compensation, co-management) would make you more
open to mangrove restoration?

Community with Restored Mangroves

Section B - Experience with Restoration



18. Are there restored mangrove areas near where you fish or farm?

19. When did you first notice the restoration work happening? (If there have been multiple
restoration projects over the years, a timeline can be noted down.)
a) Who sponsored these restoration projects?

20. Were you or other villagers involved? If yes, how? (e.g., planning, decision-making, field
work, etc.)
a) Isthere any benefit or compensation that is received by the villagers for
these projects? What if their aquaculture production is impacted?

21. Since the mangroves were restored, have you noticed any changes in:
a) Fish catch or species?
b) Aquaculture productivity or input needs/costs?
c) Water quality or flooding?
d) Other?

22. Have mangroves made your fishing and/or aquaculture work easier or harder in any way?

Section C - Perceptions & Trade-offs

23. Are mangroves important for fisheries or aquaculture, in your opinion? Why or why not?

24. Do mangroves hold any special meaning or importance for your family or community
beyond fishing?

25. Have there been any conflicts or restrictions (e.g., lost fishing areas, rules)?

Section D - Recommendations

26. 0On a scale from 1 to 10, overall how much do you support the restoration efforts? Why?

27.What do you think is the best way to balance mangrove protection and your livelihood?
i. (Can provide policy ranking list) Eg. Hiring local workers for mangrove
restoration, training for alternative jobs, cash compensation, local co-
management of protected area, etc.

Community with Natural Mangroves

Section B - Experience with Mangroves

7. Doyou fish or farm near mangrove areas?

8. How do the mangroves affect your work? (Prompt: shelter for fish, better water, damage
protection, etc.)

9. Have you seen any changes in the mangroves over time? (E.g., condition, area size,
species)

10. Do you think mangroves are important for your livelihood? Why or why not?

Section C - Management

11. Are you aware of any recent mangrove restoration or conservation projects in this area?
12. Were you or other villagers involved? If yes, how? (e.g., planning, decision-making, field
work, etc.)



13. Have you ever faced restrictions or rules about using mangrove areas?
14. Are there any risks or pressures that threaten the mangroves (e.g., development, pollution,
overfishing)?

Section D - Perceptions & Recommendations

15. Do mangroves hold any special meaning or importance for your family or community
beyond fishing?

16. On a scale from 1 to 10, overall how much do you support the mangrove restoration and
protection policies? Why?

17. What do you think is the best way to balance mangrove protection and your livelihood
needs?
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