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This paper analyzes the effectiveness of existing financial incentives for mangrove
conservation in Vietnam. Current conservation programs and projects have created
financial incentives for mangrove protection, but the effectiveness of these incentives
in addressing mangrove loss in northern Vietnam has been mixed. While financial
incentives have contributed to a larger area of planted mangroves, their effectiveness is
hampered by contradictory national policies, which encourage mangrove conservation
on the one hand, and aquaculture expansion in mangrove areas on the other, thus
making it difficult to address mangrove deforestation and degradation effectively.
Mangrove conservation in Vietnam is challenged further by inequitable distribution of
power and benefits, difficulties accessing information, weak law enforcement, lack of
compliance, low payments for protecting mangroves, lack of full recognition of local
rights, discontinued funding after policies and projects end, and lack of participation by
local people in policy and project design and implementation. Conservation policies and
projects should aim to protect existing mangrove forests, restore degraded mangroves
and plant new ones to enhance mangrove area, quality and biodiversity. Sustainable
mangrove conservation not only requires effective and sustainable financial incentives,
but other enabling conditions such as addressing the conflict between mangrove
conservation and aquaculture expansion, and grounding mangrove conservation
projects by building on local knowledge and leadership. As these drivers are often
motivated by national development goals and other sectoral development needs with
ministries competing for budgets and influence, holistic land-use planning needs to
be coupled with effective coordination and clarification of responsibilities between
government agencies, and coordinated and consistent policies concerning these natural
resources. Addressing these underlying governance issues is far more important for
mangrove conservation and restoration than merely offering financial incentives as
various national and international projects have attempted.
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INTRODUCTION

The Warsaw Framework for REDD+ highlights the need to
address the diversity of drivers of deforestation and forest
degradation (UNFCCC, 2013). There has been increasing
emphasis at both global and national levels on the need for more
rigorous assessment of existing policies and initiatives (Duchelle
et al., 2018; Pirard et al., 2019; Bos et al., 2020; Pham T. T.
et al., 2020; Pham et al., 2021), as impact evaluations derived
from past and present experiences can inform and improve
new generations of policy and project interventions (Slootweg
et al., 2001). Mangroves provide important environmental
services for humankind, but are in decline globally and exposed
to various drivers of deforestation and degradation (Giri
et al., 2015; López-Angarita et al., 2016; Richards and Friess,
2016; Goldberg et al., 2020). To address these drivers, global
initiatives like the Global Mangrove Alliance (Friess et al., 2020),
REDD+ (Yee, 2010; Ammar et al., 2014; Aziz et al., 2016),
payment for environmental services (PES) and national policy
interventions (Wever et al., 2012; Locatelli et al., 2014; Friess
and Thompson, 2016; Sommerville, 2016; Thompson et al.,
2017) have been developed. However, these incentives have been
impeded by unclear and contradictory regulatory frameworks
across different levels of government, and failure to engage local
people in policymaking and project design and implementation
(Ahmadia et al., 2015; Friess et al., 2016). In addition, there
is little independent monitoring and evaluation to assess the
effectiveness of policies and projects.

To address these gaps, a large number of studies have been
devoted to assessing the effectiveness of mangrove conservation
projects, which often include a component on mangrove
restoration policies and activities (Primavera and Esteban, 2008;
Miteva et al., 2015; Kodikara et al., 2017; Ellison et al., 2020; Al
Amin et al., 2021). To assess the effectiveness of these schemes,
some authors have applied quasi-experimental techniques to
compare what actually happened to what would have happened
in the absence of any intervention (Ferraro, 2009; Miteva et al.,
2015). Others have used a socio-economic assessment approach
to unpack local perceptions on how effectively mangrove
conservation policies and projects address mangrove loss on
the ground while ensuring local livelihoods from aquaculture
(Maliao and Polohan, 2008; Ahmadia et al., 2015; Mwangi et al.,
2017; Santos et al., 2017), or have adopted remote sensing and
spatial analysis, or in situ measurements and field observations
(Seto and Fragkias, 2007; Li et al., 2013). Increasing attention is
being paid to the need for more studies on the socio-political
and institutional aspects of mangrove conservation efforts (Datta
et al., 2012; Sahu et al., 2015; Apollonio et al., 2016; de Almeida
et al., 2016; Dharmawan et al., 2016; Damastuti and de Groot,
2017; Triyanti et al., 2017; Singh et al., 2019; Turschwell et al.,
2020; Mollick et al., 2021), as successful policy intervention
depends on public trust and support from government agencies
and projects (Harring, 2018), actors’ ideology and interest
and the political economy of drivers of deforestation and
degradation (Brockhaus et al., 2021), political interaction by
government with various interest groups (Oates and Portney,
2003), how benefits are shared (Pham et al., 2014a), local

champions, the emergence of a crisis point, the involvement
of decision makers and long-term financial and institutional
support (Young et al., 2012), and how policies and projects align
with local grassroots knowledge and perceptions (Dharmawan
et al., 2016). Using case studies from Vietnam, this paper explores
stakeholder perceptions on the effectiveness of existing mangrove
conservation initiatives in the country.

According to the IMHEN and UNDP (2015), Vietnam, with
its long coastline is vulnerable to climate change impacts.
Although coastal forests cover just 3.5% of the total national
forest area, they play a significant role in generating local
livelihood incomes, mitigating the impacts of storm surges
and coastal erosion, and supporting carbon sequestration and
biodiversity conservation. Around 86% of the country’s coastal
‘protection forest’ area constitutes mangroves (MARD, 2018).
The Government of Vietnam recognizes the importance of
mangroves in protecting coastal areas, and has issued several
policies, including its Nationally Determined Contribution,
the Vietnam Forestry Development Strategy 2021–2030 with
vision to 2050, and Decree No. 119/2016/ND-CP, which place
significant emphasis on protecting and expanding mangrove area
in Vietnam (Pham and Nguyen, 2021). Through the Vietnam
Forestry Development Strategy 2021–2030 with vision to 2050,
the government aims to develop a sustainable mangrove forest
management plan for the northern part of Vietnam and has called
for more scientific analysis of lessons learned from past activities
to provide input for this plan.

Specific investment programs responding to climate change
have also been approved for implementation, including the
Support Program to Respond to Climate Change (SP-RCC) and
a project on the protection and development of coastal forests
in response to climate change (Prime Minister of Vietnam,
2015). The Government of Vietnam sees mangrove conservation
as a key policy for addressing climate change impacts and
protecting coastal communities (Sam et al., 2005; Government
of Vietnam, 2021). Sustainable mangrove conservation for
climate change also marks a key future policy and investment
priority, as per the approval of the National Climate Change
Adaptation Plan for 2021–2030 (Prime Minister of Vietnam,
2020), and Vietnam Forestry Development Strategy for 2021–
2030 (Prime Minister of Vietnam, 2021), which aims to ensure
that forest area accounts for 42–43% of the country’s total land
area. Sustainable mangrove conservation is also an important
measure in Vietnam’s Nationally Determined Contribution
(NDC) (UNFCCC, 2020), with a follow-up national program
currently in preparation on investment for 2021–2025 in the
protection of coastal forests and improving local livelihoods for
coastal communities using mangroves. Sustainable mangrove
conservation, as stated in Vietnamese policies, refers to mangrove
conservation policies and projects that not only expand the
area of mangrove forests, but also enhance their quality and
capacity to support coastal communities. However, failing to
connect future policies and programs with lessons learned from
previous experiences could result in ineffective, inefficient and
inequitable outcomes.

Various studies have attempted to investigate the effectiveness
of policies and measures to address the drivers of deforestation
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and degradation in Vietnam. However, these have often
assessed national policy initiatives while overlooking sub-
national programs and community-led projects (Hawkins et al.,
2010; Jhaveri et al., 2018; Kissinger, 2020; Pham T. T. et al., 2020).
Using comparative case studies in Thanh Hoa, Quang Ninh and
Thai Binh provinces, this paper analyzes the effectiveness of
existing financial and policy incentives, at both national and sub-
national levels to address the drivers of mangrove deforestation
and degradation. Our aim is to provide lessons learned that could
be useful for future mangrove conservation programs.

MATERIALS AND METHODS

Study Sites
The study was conducted in six villages in the provinces of
Thanh Hoa, Thai Binh and Quang Ninh in northern Vietnam
(Figure 1). Vietnam’s administrative structure is subdivided
into three levels: provincial, district and commune. Communes
consist of a number of villages. The northern part of Vietnam
was selected as it is strongly affected by climate change. The three
provinces have been placed under national mangrove protection
projects due to their shrinking area of mangrove forests, which
have been in decline since the 1960s (Bui et al., 2014; Pham
H. T. et al., 2020). However, few studies to date have examined
the effectiveness of these projects or provided lessons learned
for future mangrove conservation policies. Drivers of mangrove
deforestation and degradation are analyzed in detail in Section
“Drivers of Mangrove Deforestation and Degradation.”

To address this knowledge gap, we selected these study sites to
represent different aspects of mangrove conservation in Vietnam,
including government management regimes, forest ownership,
local income sources, accessibility to mangrove resources and
land, and prior experience of mangrove management (Table 1).

Local people in these six villages rely primarily on aquaculture
(Pham et al., 2019a). Livelihood sources include incomes derived
from mangroves such as payments from programs and projects
to patrol mangrove forests, seafood harvesting, honey farming,
hunting birds, collecting timber and firewood from mangroves,
ecotourism, and aquaculture. People from all six villages also
have off-farm incomes from migrating to work in other cities or
provinces (Kelly and Adger, 2000; Pham and Yoshino, 2011).

Methodology
The study employed a variety of methodologies. We first
reviewed legislative and policy environments, and past and
present mangrove conservation programs. We then conducted
interviews with 34 key informants in the three study provinces
(Table 2). Key informants included: ten government officials;
six mass organization representatives, including women’s unions
and farmers’ associations; two civil society organizations;
and the six village heads. These stakeholders were selected
because they were directly involved in the design and
implementation of policies and projects. These interviews aimed
at understanding stakeholders’ perceptions of the drivers of
deforestation and degradation in their areas, the effectiveness of
national and foreign mangrove conservation policies and projects

in addressing these drivers, and their recommendations for future
policies and projects.

We also conducted 24 focus group discussions (FGDs) with
a total of 240 participants across the six villages, and household
interviews with 604 households in total (Table 3). We held
four FGDs in each village: one with young women between
16–25 years old; one with women over 25 years old; one with
young men between 16–25 years old, and one with men over
25 years old. Participants in these FGDs, averaging 10 household
representatives per group, and surveyed households were selected
randomly from official lists of villagers provided by commune
people’s committees. FGDs and household surveys covered
similar discussion topics, including drivers of deforestation in
the study sites, policies and projects implemented to address
these drivers, and their effectiveness in achieving their intended
objectives. To ensure people were active in discussions and no
one taking part in the FGDs felt excluded or was inattentive, we
used participatory visual communications tool such as pictures,
cards and drawings. FGDs were only organized with villagers
without village heads in attendance to ensure villagers felt free
to express their thoughts. Survey instruments are fully presented
in the Supplementary Material.

The FGDs and interviews were designed and conducted
adhering to the ethical standards established within the scientific
community. All questions used in FGDs, household and key
informant interviews were reviewed by the local governments
as part of the process to obtain research permission to work in
the studied sites. The research objectives, data collection process,
confidentiality by guaranteeing the anonymity of all villagers and
key informant respondents were explained to the participants,
and their consent was explicitly asked for.

RESULTS

Drivers of Mangrove Deforestation and
Degradation
Participants in FGDs and household surveys in all six villages
pointed out complex drivers of mangrove deforestation and
degradation, ranging from natural drivers like typhoons and
storms to complex socio-economic drivers rooted in national and
provincial socio-economic development policies (see Figure 2).
Among these, participants in FGDs and household surveys
ranked the six main drivers as follows: natural disasters;
mangrove conversion for aquaculture due to government policies
promoting economic development and local needs to improve
livelihoods; poverty; water pollution due to chemical waste from
thermal plants and plastic waste from residents; migration; and
limited awareness of local people on forest protection.

Natural Disasters
Ninety-two FGD participants mentioned natural disasters, such
as typhoons, landslides and storms as being major drivers of
mangrove loss. Participants in Thai Binh said they have observed
increasing numbers of storms and floods since the 1990s. FGD
participants in Thai Binh and Quang Ninh provinces also said
that where two major storms a year used to be the norm, four
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FIGURE 1 | Study location map.

or five a year has become commonplace in recent years. These
FGD participants also pointed out that natural disasters have
damaged large areas of mangrove forests. This was confirmed by
many sources including government reports (VOV online, 2013),
donor reports (Nguyen, 2003; IFRC, 2012; Vietnam Red Cross
et al., 2013; MARD, 2017), media articles (VNA, 2016; Nguyen,
2020) and scientific reports (Veettil et al., 2019). They also noted
that storm impacts on housing were less severe in areas with
mangroves than without. Most of the households surveyed (60%)
and key informants interviewed (48%) also referred to natural
disasters as drivers of mangrove loss (Figure 2).

Mangrove Conversion for Aquaculture and
Development Programs
More than 90% of households surveyed in the six villages
cited aquaculture production as their primary source of income
and admitted they only stopped being involved in mangrove
clearing 5 years earlier. Conversion of mangroves for aquaculture
was cited as the main driver of mangrove loss by 76% of
key informants interviewed, 50% of households surveyed and
63% of FGD participants (Figure 2). Twenty-three out of 34
key informants interviewed, 100% of FGD participants and

30% of surveyed households said aquaculture development has
always been a priority of the provinces, and provincial people’s
committees had issued many policies encouraging local people to
clear mangroves for aquaculture development between the 1970s
and early 2000s. As one FGD participant explained, “I’m not
originally from this province. I migrated from my hometown in Hai
Duong province to Thai Binh in 1997 as part of the government
migration program to promote economic growth. When we first
arrived here, there was a large area of mangroves. Government
officers encouraged us to clear as many mangroves as possible to
develop and expand aquaculture production. We even received
certificates showing how much mangrove we were able to convert
for aquaculture production.” One interviewed government official
also said, “Aquaculture can generate high incomes for local people,
so in the past when the province was still poor and we had little
economic development, previous leaders issued numerous policies
on converting mangroves for aquaculture production.”

The need to protect mangrove forests has only been
emphasized in provincial policies over the last 10 years, but
drivers like infrastructure development and conversion to
aquaculture by government agencies and large-scale companies
to meet provincial economic development goals still persist.
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TABLE 1 | Background information about the study villages.

Village Ethnicity Main income
sources

Mangrove
area (ha)*

Formal forest
managers

Who patrols forests? Who has exclusion and

prosecution rights?

Commune
people’s

committee

Local
community
and people

Commune
border
police

Commune
people’s

committee

Local
community
and people

Commune
border
police

Dong Tan Muong, Dao,
Kinh

Aquaculture and
livestock

220 District people’s
committee**

x x x x x

Ninh Phu Kinh Aquaculture and
remittance

70 District people’s
committee

x x x x x

Hung Long
Nam

Kinh Aquaculture,
agriculture and

remittance

170 District people’s
committee

x x x

Thuy Lac Kinh Aquaculture,
ecotourism, factory

work

150 District people’s
committee

x x x

Thuong Dao and Kinh Aquaculture and
factory work

600 Commune people’s
committee

x x x

Bon Dao and Kinh Aquaculture and
ecotourism

677 Local communities x x

Source: Data compiled by the authors in 2018.
*Mangrove forests in these six villages have all been planted since the early 1990s.
**Vietnam’s local administration is organized at three levels, provincial, district and commune. Provincial and district People’s Committees can establish forests that are not
of national importance and allocate use rights for all types of forest. Provincial People’s Committees can designate rights to economic organizations or other organizations,
while District People’s Committees can designate rights to communes, households, individuals, and communities.

Similarly, road construction and dike management have been
positioned as priorities for developing provincial economies, and
provincial leaders saw them as unavoidable compromises.

Poverty
Figure 2 shows 29% of FGD participants mentioning poverty as
the main driver of mangrove deforestation, while only 9% of key
informant interviewees and 10% of households surveyed cited
poverty as a key driver of mangrove destruction. Eight out of ten

TABLE 2 | Numbers of key informant interviewees in the study sites.

Province Total Number Number of men Number of women

Thai Binh 17 16 1

Thanh Hoa 11 7 3

Quang Ninh 6 4 2

Total 34 27 6

government officials and all FGD participants, cited poverty as
having been another driver of deforestation in the past, saying
due to a lack of income and employment opportunities, local
villagers had needed to clear mangroves for firewood to sell,
expand grazing areas to increase income from livestock, and for
ease of access to harvest seafood. Household interviews provided
similar results, though they also showed clearing mangroves for
firewood had stopped 10 years earlier, and nowadays people
have better access to electricity and no longer need firewood for
cooking and selling.

Water Pollution
While mangrove conversion for aquaculture, natural disasters,
migration and poverty were seen as common drivers across
the six villages, water pollution was specific to Thuong and
Bon villages in Quang Ninh province and Hung Long Nam
village in Thai Binh province. Government officials and all FGD
participants in Quang Ninh and Thai Binh pointed out that

TABLE 3 | FGD and household interview sample sizes in the study sites.

# Province Study village Mangrove area
(ha)

No. of FGD
participants

No. of households
interviewed

% of female
respondents

% as female heads of
household

1 Thanh Hoa Dong Tan 220 38 100 73 22

Ninh Phu 70 42 100 40 18

2 Thai Binh Hung Long Nam 170 41 101 86 11

Thuy Lac 150 39 101 61 14

3 Quang Ninh Thuong 600 39 103 89 24

Bon 677 41 99 57 9

Sources: Central Population and Housing Census Steering Committee (2010); Dong Rui Commune People’s Committee (2017); Nam Phu Commune People’s Committee
(2017); Da Loc Commune People’s Committee (2018); Dong Long Commune People’s Committee (2018); VNFOREST (2018); and Thanh Hoa Provincial Department of
Agriculture and Rural Development, 2017.
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the Thai Binh thermal power plant, Ba Che Paper Mills and
Mong Duong thermal power plant have caused serious water
pollution, leading to the destruction of mangroves. According to
one FGD participant in Thai Binh, “Thai Binh Thermal Power
Plant had no wastewater treatment, so their discharge polluted
water surrounding the village and ran through the mangrove
area causing both new seedlings and existing mangroves to die.”
Informants cited plastic waste as another major cause of water
pollution and mangrove degradation, with one FGD participant
in Quang Ninh stating that, “Residents throw waste and plastics
directly into the sea. Small fishing platforms also dump plastic bags
and waste into the sea. In fact, if you walk through the mangrove
area in the afternoon or early morning you can see nothing but
plastic. We do think this affects the health of mangroves.”

Migration
While migration was seen as the main driver of mangrove
deforestation by 21% of FGD participants, only 1% of households
interviewed and 3% of key informants interviewed perceived
migration as a key problem driving mangrove loss (Figure 2).
All six key informant interviewees in Quang Ninh province said
increasing numbers of migrants from other provinces (Ha Nam
and Nam Dinh) had moved to Bon and Thuong villages to invest
in aquaculture production. Most households interviewed in Dong
Tan (67%), Thuong (58%) and Bon (88%), and some in Ninh
Phu (20%), Hung Nam Long (14%) and Thuy Lac (17%) were
migrants. These households said the government had encouraged
them to migrate to these provinces to clear mangroves for the
expansion of economic development zones. They said these
migrants are often wealthy families with the financial resources
necessary to bid for large areas for aquaculture production. They
can also rent large areas of land from local people to open
aquaculture farms and hire local people to clear mangrove forests.
There are big gaps in terms of income between rich and poor
households, and household incomes vary both within and across
the six study sites. In Hung Long Nam village, FGD participants
said rich households could earn VND 738 million a year on
average, while poor households could only earn up to VND 30
million a year. Incomes of villagers in Hung Long Nam were twice
those of villagers in Dong Tan. More than 30% of interviewed
female heads of households and all female FGD participants
in Hung Nam Long village said that since aquaculture ponds
surrounded by mangroves are being privatized by rich migrants,
they now have less access and fewer earnings derived from
fisheries and can only harvest in small public mangrove areas.

Limited Awareness Regarding Forest Protection
Limited awareness of local people on forest protection and
forestry policies are cited by 32% of household surveyed, 18% of
key informants interviewed and 42% of FGDs meeting (Figure 2).
Government officials interviewed in all three provinces claimed
people had limited understanding of the roles of mangroves and
government policies on mangrove protection. One government
official interviewed in Quang Ninh stated that “Local people don’t
know about the importance of mangroves, and lack awareness
of government policies on mangrove conservation.” Government
officials in all three provinces said in cases of violations where

local people had been arrested or fined for mangrove destruction,
they claimed had they were unaware of government policies or
who mangrove forest owners were. Despite these government
officials pointing to ignorance over mangrove conservation
rules and which government agencies (provincial, district or
commune) owned mangroves, most participants in FGDs in
the six villages, as well as 83% of households interviewed in
Thuy Lac village and 76% of those in Bon village did know
which government agencies were mangrove owners and what
mangrove conservation policies were being implemented. One
mangrove conservation participant in Thuy Lac village said,
“We’ve participated in many government-run training sessions on
mangrove protection policies, so we know what they are. Moreover,
we listen to the radio and watch television, and we understand
we need to protect mangroves for our future benefits.” There
were no differences of opinion between men and women or
between different ethnicities in regard to drivers of mangrove
deforestation. Male and female FGD participants across all sites
shared similar views on drivers of mangrove deforestation. These
are outlined in Figure 2.

The Effectiveness of Financial Incentives
in Addressing Drivers of Mangrove
Deforestation and Degradation
All six study villages have access to and have prior experience
of mangrove management from state and foreign mangrove
conservation programs (Table 4). Mangrove planting in the three
provinces has mostly been carried out through international
and domestic reforestation programs. Mangrove forests in the
provinces are either managed by district Forest Protection
and Development Departments’ Project Management Units
(PMUs), which sign annual mangrove protection contracts
with communes or other organizations (in Thanh Hoa)
or managed by Provincial People’s Committees (PPCs) and
their representative, the Department of Agriculture and Rural
Development (DARD) (in Quang Ninh and Thai Binh). DARD
signs annual contracts with communes to protect the mangroves
within their jurisdictions, providing funds from the state budget
to cover costs. Communes also carry out mangrove rehabilitation
funded by provincial authorities or with support from donors.

When asked “What are the changes in terms of mangrove
area in your village?,” 98% of households surveyed across the
six study villages agreed that the area of mangroves had grown
in their regions over the last 5 years as a result of programs
run by international donors such as The Japan International
Cooperation Agency (JICA) and the European Union (EU), and
as a result of increased awareness of the roles mangroves play.

All participants in focus group discussions held in the six
study villages said these state and foreign programs have provided
financial support for local people to plant and patrol mangrove
forests, training on the development of alternative livelihood
options, and raised awareness on the roles and importance
of mangroves. While these villagers felt this financial support
has had positive outcomes, no official government data on its
effectiveness was available. Figure 3, which was generated from
remote sensing data coupled with ground truthing shows no
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FIGURE 2 | Stakeholder perceptions on the drivers of mangrove deforestation in the six study villages.

TABLE 4 | Policies and financial incentives for addressing drivers of mangrove deforestation and degradation.

Policies/incentives Government programs International programs

Payments under annual forest protection
contracts signed with local people.

VND 50,000–100,000 per hectare per year before 2010
(661 programs) and VND 3,000,000 per hectare for
6 years since 2017

Only pay for planting, but not for protection activities

Support for protecting special use forests VND 30,000,000 per hectare Not applicable

Support for mangrove conservation VND 1,100,000 per hectare per year Not applicable

Support for the establishment and operation of
nurseries for seedling production

VND 75,000,000 per nursery Not applicable

Payments for mangrove planting labor VND 120,000–150,000 per day VND 20,000–150,000 per day

Organizing waste collection activities in
mangrove and coastal areas

No payment, community social responsibility Some projects mobilize communities, but some pay VND
50,000 per day for local people to collect waste

Providing free seedlings Yes Yes

Setting up financial mechanisms to cover
mangrove planting and protection

Local villagers contribute VND 2,000 each time they enter
mangroves to collect fish and crabs, and fines are collected
in Dong Rui commune (Quang Ninh) from people penalized
for violating laws and for illegal destruction of local
community mangroves. In Thai Binh province, people who
report violations and violators will receive rewards of VND
200,000 for each report made.

Non-monetary incentives Provision of training on government policies relating to
mangrove conservation

Provision of free fertilizers, livestock and capacity
building/training for alternative income options

Sources: Information compiled by the authors from reviews of government policies and project documents, and from FGD and household survey results.

increase, and in reality the areas of both natural and planted
mangroves remaining relatively stable between 2016 and 2019 in
the five communes where our study villages are located.

Stakeholders participating in FGDs and household surveys
highlighted a number of benefits resulting from the mangrove
protection policies now in place. They noted, for example, how
these policies have helped strengthen law enforcement and raised
local awareness on the roles forests play and the importance of
their conservation, and have limited conversion of mangroves
for other economic activities. According to FGD participants in

Hung Long Nam village, for instance, before 2017, no villagers
took part in mangrove forest patrols. However, since 2017,
villagers have been receiving VND 87 million from government
and foreign projects to cover time spent patrolling mangroves.
The village has decided to use 15–20% of these funds to cover
patrol costs for villagers to monitor forests, while the remainder is
used for paying villagers to replant mangroves. Each participating
villager earns USD 20–50 a year for their forest protection efforts.
According to most villagers surveyed in Hung Long Nam, this
additional income has been a major reason for people becoming
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FIGURE 3 | Changes in forest area in the study communes. Source: Institute for Forest Ecology and Environment (2020).

involved in mangrove conservation. FGD participants in all six
villages said more frequent forest patrolling had helped reduce
illegal mangrove logging in their village areas.

Government and international projects have also provided
capacity building and free seedlings for mangrove reforestation in
the study sites. While government projects only provide financial
support, provincial authorities and FGD participants across the
six villages said non-state projects offered in-kind payments, such
as livestock and training for local people on improving livelihood
options. For example, training was provided on sustainable
seafood production and techniques for rearing livestock more
effectively. According to most surveyed households, such training
was actually more important and useful to them than receiving
monetary benefits. One household respondent said, “Thanks to
international projects, we’ve had opportunities to get training from
experts on rearing livestock or seeking new income opportunities,
and this is more useful for us comparing with in-cash payment.”
Interviews conducted with women’s unions, youth unions or
farmers’ associations also revealed that their members (both men
and women) had actively supported planting new mangroves.
According to the women’s union in Dong Rui commune, they
had been nominated to lead a mangrove planting project funded
by the Commune People’s Committee.

FGD also showed that while local people derive more than
70% of their income from aquaculture and they had cleared
mangrove in the past for this purpose, participants also pointed

out the downsides of aquaculture. More than 80% of male and
female participants in the FGD in Hung Long Nam said shrimp
farming had caused serious soil erosion in their region. Male
and female participants in the FGD in Thuy Lac both said only
a small number of wealthy households could open, expand and
benefit from their own private aquaculture ponds, and because
mangrove forests are being privatized, poor households are
restricted to accessing only public mangrove forests. Men and
women participating in the FGD in Dong Tan village both said
that due to a lack of access to aquaculture ponds, conflicts had
intensified between wealthy migrant families and local people.
As a result, many FGD participants were not in favor of clearing
mangroves for aquaculture production.

Pitfalls of Incentives for Addressing
Drivers of Mangrove Deforestation and
Degradation
Although incentives have to some extent motivated local people
to protect mangroves, our findings also reveal several pitfalls
hampering effective, efficient and equitable mangrove protection
and development.

First, most government officials interviewed claimed that
overlapping mandates and responsibilities over mangrove
management between government agencies and between
different levels of government pose challenges to implementing
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mangrove conservation policies and projects. Table 1 shows
multiple government agencies involved in managing mangroves,
including district people’s committees, commune people’s
committees, and border police. However, these officials admitted
to an unclear division of tasks and responsibilities between
these actors. This leads to weak law enforcement on the ground,
and more than 40% of households interviewed in the six study
villages said they were unsure who manages their mangroves
and what government agency they need to report violations
to. Villagers interviewed said they lack ownership over current
mangrove protection projects and programs and therefore feel
no strong commitment to such efforts. These stakeholders
claimed that mangrove forests are government property and
therefore land-use rights belong to the government. More than
60% of households interviewed across the six villages said their
commitment to protecting mangrove forests was low, as they
were just providing labor for projects. One villager in Quang
Ninh explained this saying, “We’re hired labor for someone else,
so we just do what we’re paid to do. It would be different if this
forest was our property. If it was, we’d protect it and manage it full
time. At the moment, as it’s not our land, if they pay us to patrol it
one or 2 days a month, then that’s what we’ll do.” Even in study
villages in Quang Ninh province, where the government has
allocated mangroves to villages for protection, and communities
have their own rules requiring local people to contribute VND
5,000 to village funds each time they visit public mangroves to
fish or collect seafood, the village heads interviewed claimed
such initiatives had been introduced by foreign projects without
building on local ownership. As one interviewed village head
explained, “This was introduced to us by a foreign program. Of
course, while their project is still active in the region we’ll follow
this model as get financial support to do so. But I’m not sure
if we’ll continue this model once the project ends as it wasn’t
developed by us.” They also said that although local government
had allocated mangroves to communities, they do not have full
land-use rights. One villager elaborated on this saying, “We’re
allocated mangroves but not the rights to use or benefit from
them. In fact, rights only come with the responsibility to protect
them more, with no associated benefits.” All household survey
participants in Thanh Hoa and Thai Binh provinces also said that
when government agencies and officials selected households to
join mangrove forest conservation programs, they would often
choose their relatives or those with power, such as village heads or
community party secretaries. As a result, many poor households
cannot participate in or benefit from such policies and projects.
FGDs revealed that international projects have been ineffective
in disseminating information to local people. Respondents in
most villages said only elite groups (village police) were informed
about project activities and had opportunities to access related
payments. As one villager in Thai Binh said, “Our village head
receives information, which he makes sure his family members and
relatives hear first so they can register themselves in government
programs. We don’t know about these programs to register.”

Second, FGD and household survey results show that most
incentives provided by state and non-state institutions are
aimed at improving seedlings and offering financial incentives
for locals to plant mangrove forests (Table 4). However, most

FGD stakeholders and interviewed government agency staff said
neither state nor non-state programs provided seedlings that suit
local conditions. As a result, seedling survival rates had been
low, and the quality of planted mangroves failed meet local
expectations. As one villager explained, “Government agencies
and international projects provide us with seedlings to plant
mangroves, but they’re not the traditional species we’ve seen
before from natural forests used by our ancestors. They don’t
seem to grow very well in our village.” Further, none of these
initiatives have aimed to address drivers of mangrove loss and
degradation, such as government policies to convert mangroves
for infrastructure development or aquaculture production. Most
(70%) of the government officials interviewed claimed it is
easier for the government to improve technical issues rather
than address political needs rooted in the requirement to secure
better economic returns from the land. One district government
agency interviewee said, “We’re told to protect mangrove forests
but we’re also tasked with showing increased annual GDP and
boosting the economic returns from the aquaculture sector by
expanding aquaculture production. As economic development is
our province’s priority, our provincial people’s committee gave more
favorable support to expand aquaculture and we, at the district
level, have no power to change this and have to follow decisions
made at a higher level.” One provincial government interviewee
said, “It is up to national and provincial authorities to expand our
land to the sea and develop new ports and now coastal economic
development zones. Consequently, we have to clear mangrove
forests for these development priorities.”

Third, current incentives are mainly aimed at planting new
mangroves; there are no strong incentives to conserve existing
mangroves (Table 4). For example, between 2014 and 2020, the
national Support Program to Respond to Climate Change (SP-
RCC) allocated VND 412.7 million for forest protection activities
but allocated 7.7 times that amount (VND 3,195 million) for
planting new forests. Most government agency staff interviewed
and FGD results in the three provinces revealed that actors
receive higher financial incentives for replanting than for
protecting existing mangroves. For example, as discussed earlier,
each household can only earn VND 1 million a year for patrolling
forests, whereas FGD participants in all six villages said they can
already earn from VND 1,050 million to 1,5 million in 7 days
replanting mangroves. In interviews, commune government
officials also said new plantation programs would pay costs for
planting and at least 1–2 years of maintenance. Consequently,
local people taking part in FGDs said they prefer engaging in
projects establishing new mangroves to those protecting existing
mangrove forests.

Fourth, according to FGD participants and government
agency stakeholders, the costs of mangrove conservation in the
study sites are significant; the mangroves are affected by coastal
erosion, regular tidal inundations and sandy soils. With such
conditions, all interviewed government officials said costs for
planting mangroves vary between VND 90 million and VND
500 million per hectare. Yet, government incentives only cover
around a third of these costs. Financial incentives offered by
state and non-state programs are also unable to compete with
the amounts earned from aquaculture production. For example,
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according to FGD participants in Quang Ninh and Thai Binh, on
average, selling seafood can provide women with daily incomes of
VND 50,000 to VND 1 million, while men, who have longer work
hours can earn at least 30% more than women. Meanwhile, the
daily payment received for either planting or patrolling mangrove
sites is just VND 20,000–150,000. Men and women interviewees
and FGD participants both felt the payments from national
and foreign projects were too low. One male FGD participant
in Thanh Hoa said, “They only pay us VND 20,000 a day to
plant mangroves while I can earn up to VND 500,000 a day
gathering seafood. The commune people’s committee told us we
plant mangroves as part of our social responsibility, and the small
payments are aimed at helping us buy food and drinks rather than
compensating us for our time and labor. However, we need to earn
income first before we can practice our responsibility.” In addition,
even though some projects cover the costs of planting mangroves,
they lack follow-up incentives or support for conservation or
protection of planted mangroves. This might help explain why
only 30% of households interviewed across the six villages are
currently participating in any mangrove conservation programs.
FGD results in all six villages also showed that young people
are less engaged in mangrove conservation projects because
they migrate to work in the cities, feel a lack of connection to
mangroves and therefore are not interested in their protection.
Government agency staff in all three provinces also said that as
soon as foreign projects ended and payments for local people
to patrol mangroves stopped, local people would stop protecting
and patrolling mangroves.

Fifth, both male and female FGD participants in Thanh Hoa
and Quang Ninh provinces claimed that there is a lack of
involvement of local people in the design and implementation of
mangrove conservation policies and projects, and therefore their
activities do not fully address local needs. In these two provinces,
40% of households interviewed claimed that government
agencies and projects had not consulted local communities about
the management and conservation of mangroves before pursuing
activities. According to most participants taking part in the six
village FGDs, incentive designs also overlook gender aspects.
Results from FGDs in the six villages show that women engage
directly in seafood collection in mangrove areas, while men often
go offshore fishing and migrate to cities for work. However,
government and foreign projects often prefer men to take part in
patrol teams, and it is household heads, who more often than not
are men, who are invited to government and project meetings.
According to most female heads of households interviewed,
this arrangement excludes women from participating in and
benefiting from government and foreign projects. As one female
head of household explained, “Most of the time it’s us women who
spot violations because we collect seafood in the mangrove area and
often call the village head and men to arrest violators. Also, when
we see people from other provinces clearing mangroves, we ask
them not to. But when it comes to government and project meetings
on forest protection and payments for patrolling mangroves, we’re
not included which I think’s unfair.”

Finally, according to most government stakeholders and local
people interviewed, state and non-state initiatives take a “carrot
and stick” approach. Incentives offered to local people include

financial incentives (e.g., payments for planting and protecting
mangroves), while disincentives include bans on mangrove
destruction activities such as clearing forests for aquaculture and
poaching. Fines of VND 50,000 per tree are imposed on illegal
logging for a first-time offence but increase to an additional
2 million for each subsequent violation, with fines of VND
50,000–100,000 for each log. Fines for cattle grazing are VND
300,000 per incident, while government officers will destroy
any implements or equipment used to damage mangroves.
Furthermore, according to government agency staff interviewed
in all provinces, current projects (both government and foreign
funded) are impeded by a lack of clear and well-enforced
monitoring and evaluation mechanisms, which leads to low
local compliance. Around 60% of households surveyed claimed
their project-related jobs were never terminated, even if they
failed to deliver what was stipulated in their contracts, and local
authorities do not enforce the law. Similarly, 50% of younger
men in Thuong village claimed that although villagers are paid
to conduct patrols two to three times a week, they invariably fail
to do so. Also, penalties are low, and although the law requires
violators to plant new mangrove forests, there is no enforcement
of this. Moreover, although commune people’s committees do
issue local regulations prohibiting logging, according to one
young member of a women’s group interviewed in Bon village,
community members still violate these regulations. Although
FGD participants in Bon village said they were unaware of
the government regulations, government officials said they had
disseminated information about government policies, but local
people were not complying with the rules.

DISCUSSION

A global review on the status of mangroves has shown that
global mangrove dynamics are driven primarily by human and
economic activities including pollution, over-extraction, and
conversion of mangroves to aquaculture (Friess et al., 2019).
This study’s findings mirror this at both the national and
provincial levels. Our study also echoes the global findings of
Friess et al. (2019) where mangrove loss has slowed in recent
years, and although some drivers, like firewood collection, are
no longer a threat in our study sites, key drivers like aquaculture
and infrastructure, which are rooted in national development
strategies, continue to pose a threat to mangroves.

Our paper also shows that in similar fashion to other
countries (Primavera and Esteban, 2008; Richards and Friess,
2016), despite large numbers of government and international
conservation programs, for several reasons these have failed
to address the drivers of mangrove deforestation successfully.
This paper also shows the failure of many mangrove planting
projects, and as Figure 3 demonstrates, the area of mangroves
in Vietnam has remained stable rather than increasing. Our
findings demonstrate that both government and international
projects only aim to address a sub-set of drivers (and often
the easiest ones) while overlooking aquaculture as a key driver
of deforestation (Dat and Yoshino, 2013; Pham et al., 2019b).
Aquaculture is the key driver of mangrove loss not only in
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Vietnam but in many other countries in the Asia Pacific region
(Richards and Friess, 2016) and globally (Ahmed et al., 2018;
Bosma et al., 2020). Without addressing this key driver of
mangrove loss, pressure on mangroves cannot be mitigated. Our
study also supports previous research showing that mangrove
conservation interventions are not always effective because
drivers of mangrove loss are often associated with national
economic goals, like converting mangroves for aquaculture and
agriculture production, and are not well addressed by policy
interventions (Richards and Friess, 2016; Chowdhury et al., 2017;
Thomas et al., 2017). The transformational changes required to
address drivers effectively need to combine technical solutions
and address the power relations and interests that drive forest loss
(Gregorio et al., 2015; Moeliono et al., 2017). More specifically,
they need to address the challenge posed by national and
provincial aquaculture and development goals taking precedence
over mangrove conservation, and national and international
projects tending to overlook this.

Our findings show that surveyed households and FGD
participants across the study villages commonly see government
policies on expanding aquaculture and infrastructure as key
drivers of deforestation and degradation. This suggests that
addressing drivers of mangrove deforestation and degradation
requires holistic national strategies. Our findings also show
households, FGD participants and key informants perceiving
the importance of each driver differently. While poverty and
migration were cited in most FGD meetings as being major
drivers of mangrove loss, only small numbers of key informants
and surveyed households referred to these issues. This is probably
because despite drivers of mangrove loss being common across
sites, each village has its own socio-political context and hence
some drivers are more site specific. This suggests that national
mangrove conservation policies need to be adapted and tailored
to take specific local conditions into account, and should consider
different stakeholders’ perceptions of existing problems and how
they can be addressed.

This paper also reveals that policies and projects put strong
emphasis on, and incentivize, the replanting of mangrove forests,
but have not provided sufficient incentives for local people to
protect existing mangrove forests. Earlier research has shown
that existing forests can help countries to mitigate and adapt
to climate change, but this is often overlooked in current
forest protection mechanisms and financing, and therefore might
threaten their long-term conservation potential (Funk et al.,
2019). As our paper has shown, planting new forests might
not always be successful. Like other countries, despite Vietnam
receiving both government and international support to plant
and protect mangroves, not all projects are successful due to low
survival rates (e.g., only 10–20% in the Philippines) resulting
from inappropriate site and species selection (Primavera and
Esteban, 2008). Therefore, keeping existing forests healthy is
essential (Overpeck and Breshears, 2021; University of Michigan,
2021). Future policies should promote both stabilizing existing
mangrove forests and preventing mangrove deforestation.

Our paper also shows that most programs aim to pay for
local labor costs as a part of reforesting or patrolling activities.
However, these programs often lack sustainable financing

(Jhaveri et al., 2018). Moreover, stakeholders have different
views on how mangroves can be better protected in Vietnam
(Hoang and Takeda, 2015). While government agencies see
mangrove conservation as a technical matter, local communities
see mangroves as providers of aquaculture—their main income
source. Understanding local interests is key to designing well-
implemented policies. To encourage people to plant mangroves,
several authors have suggested combining monetary payments
with in-kind support such as training and providing access to
green markets, which as our study shows, were perceived by local
people as more important than financial support. This is also
because the payments offered by existing programs and projects
are low and are unattractive to local people. FGD participants and
household interviewees in all six villages said payments should at
least equal potential earnings from other land uses. Many studies
also show that support for local communities, such as establishing
local small-scale fishery processing industries combined with
ecotourism, clarifying land tenure and supporting forest land
allocation to local communities, could help reduce poverty and
enhance the effectiveness of mangrove conservation (Primavera,
2000; Santos et al., 2017). However, the sustainability of any
scheme would also depend on sustainable finance.

Our paper also supports other studies in showing that the
effectiveness of mangrove conservation programs depends on
equitable benefit-sharing mechanisms and secured tenure where
local people can feel their ownership over and responsibilities
toward mangroves (Datta et al., 2012; Nguyen, 2014). Without
secure rights and ownership, local people’s commitment toward
mangrove conservation will remain low. Our paper supports
previous studies that have highlighted the critical importance
of involving local people in participatory decision making
(Walters, 2004; Datta et al., 2012; Santos et al., 2017) based
on adequate understanding of and addressing existing power
dynamics, full recognition of forest people’s rights, and ensuring
procedural, distributive and contextual equity (Pham et al.,
2014b, 2021). However, the presence different actors (men,
women and indigenous people) neither fully explains the process
and dynamics of participation (Marochi, 2010) nor ensures
successful policy and project outcomes (Cornwall, 2008; Vatn
and Vedeld, 2013). The extent to which policies and projects
can increase local participation in mangrove conservation also
depends heavily on the capacities of local actors, as without the
skills and resources to engage with local government structures,
community participation can quickly become tokenistic (Hegga
et al., 2020). Leadership capacity and elite capture, particularly
at the local level, can undermine local participation in mangrove
conservation (Agarwal, 2000, 2001, 2009; Pham et al., 2012;
Kahsay and Medhin, 2020). Mangrove conservation policies also
need to avoid “top-down” approaches with externally driven
rules that fail to incorporate existing local norms and preferences
(Orchard et al., 2015; Lau and Scales, 2016). We also found
that local people view equitable benefit sharing and access to
mangrove resources and information as important enabling
conditions for their involvement and commitment to mangrove
conservation. However, as we discovered, when only powerful
and elite groups can access information and benefits from
international and national programs, and forest resources are
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fully managed by government agencies (Hue and Scott, 2008;
Hoang and Takeda, 2015), in the absence of other incentive
mechanisms, this weakens interest in local communities to
protect mangroves (Ha et al., 2012). Further, our paper shows
that mangroves play an important role as a source of income for
women, and women’s unions can play an active role in mangrove
conservation projects. Currently however, such projects limit
opportunities for women to benefit, as schemes typically provide
forest protection contracts that mostly pay men to patrol forests.
Our paper also shares similar findings with a previous study by
Hue, 2006 showing that the privatization of land in coastal areas
would exclude the poor and women from accessing mangrove
resources, which would greatly affect their incomes. Both
men and women benefit from the conservation of mangroves
(Bagsit and Jimenez, 2013; Treviño and Murillo-Sandoval, 2021),
but amongst other factors, appropriate and equitable benefit-
sharing mechanisms, and empowering women in policies and
project design and implementation are required to enable
women to take part in and benefit from mangrove conservation
schemes (Barrero-Amórtegui and Maldonado, 2021). A gendered
mangrove conservation approach is also essential for ensuring
mangrove policies and projects understand and take into account
both men’s and women’s interests and concerns (Feka et al.,
2011; Bosold, 2012; Pearson et al., 2019) as well as ensuring good
mangrove forest governance (Feka, 2015).

CONCLUSION

Our paper shows that mangroves in northern Vietnam have been
destroyed as a result of economic development, local incomes
from exploiting mangrove resources, clearing for aquaculture
production, migration, poverty and water pollution. With an
increasing understanding of the need to protect mangroves,
the Government of Vietnam and foreign projects have put
national and international policies and projects on mangrove
conservation in place. There are no differences in the opinions
of men and women or between different ethnicities in regard
to drivers of mangrove deforestation and degradation, however,
women are more vulnerable to the privatization of aquaculture
production areas.

The effectiveness of mangrove conservation policies and
projects depends on how well they can address drivers of
mangrove deforestation and degradation. As these drivers
are often driven by national development goals and other
sectoral development needs with ministries competing for
budgets and influence, holistic land-use planning needs to
be coupled with effective coordination and clarification of
responsibilities between government agencies, and coordinated
and consistent policies concerning these natural resources.
Addressing these underlying governance issues is far more
important for mangrove conservation and restoration than
merely offering financial incentives as various national and
international projects have attempted.

In addition, policies need to pay attention to and incentivize
both mangrove replanting and the conservation of exiting
mangroves by providing technical support for planting and

training on sustainable livelihood options for local people.
Sustainable financing is essential, as are well-enforced policies,
and accountable and transparent distribution of benefits and
rights to stakeholders involved in mangrove protection. Gender
sensitive policies and projects that take gendered differences into
account in their policy interventions are important to ensure
good governance. Previous projects can offer lessons for future
programs, particularly on how to align local people’s interests
with the intended objectives of mangrove conservation projects,
and on the effective use of both incentive and disincentive
mechanisms.

DATA AVAILABILITY STATEMENT

The data are not publicly available as they contain information
that could compromise research participant privacy/consent.

ETHICS STATEMENT

Ethical review was approved by local government authorities
which are Department of Agriculture and Rural Development of
Thanh Hoa Province, Forest Protection Department of Thanh
Hoa Province, Forestry Department of Thanh Hoa Province,
Forest Protection and Development Fund of Thanh Hoa
Province, Department of Agriculture and Rural Development
of Thai Binh Province, Forest Protection Department of Thai
Binh Province, Forest Protection Department of Quang Ninh
Province, and Tien Yen Protection Forest Management Board
and Dong Rui Commune People Committee. The participants
provided verbal informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

TP: conceptualization, methodology, formal analysis, resources,
writing—original draft, and supervision. TV: conceptualization,
methodology, validation, resources, editing, and supervision.
TH and TD: investigation, formal analysis, data curation,
and visualization. DN, DP, LD, and NH: investigation.
VN: investigation, software, and data curation. All authors
contributed to the article and approved the submitted version.

FUNDING

This research was funded by the United States Agency for
International Development (USAID) through the Sustainable
Wetlands Adaptation and Mitigation Program (SWAMP) [Grant
No. MTO 069033]. This research was also a part of CIFOR’s
Global Comparative Study on REDD+ (www.cifor.org/gcs). The
funding partners that have supported this research include the
Norwegian Agency for Development Cooperation (NORAD)
and the CGIAR Research Program on Forests, Trees and
Agroforestry (CRP-FTA) with financial support from the CGIAR
Fund Donors.

Frontiers in Forests and Global Change | www.frontiersin.org 12 January 2022 | Volume 4 | Article 709073

www.cifor.org/gcs
https://www.frontiersin.org/journals/forests-and-global-change
https://www.frontiersin.org/
https://www.frontiersin.org/journals/forests-and-global-change#articles


ffgc-04-709073 January 12, 2022 Time: 14:59 # 13

Pham et al. Effectiveness of Vietnam Mangrove Financial Incentives

ACKNOWLEDGMENTS

We would like to express our special thanks to Thanh Hoa,
Thai Binh, and Quang Ninh Forest Protection Departments, the
Division of Agriculture and Rural Development in Hau Loc,
Tien Hai, and Tien Yen district; Tien Yen Forest Protection
Management Board, Con Vanh Ecotourism Area Management
Board and the leaders of Da Loc, Dong Long, Nam Phu,
and Dong Rui commune. We would also like to thank village
heads and members in the study villages, namely Dong Tan

Ninh Phu, Hung Long Nam, Thuy Lac, Thuong, and Bon
for their time and collaboration during the implementation of
this study.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/ffgc.2021.
709073/full#supplementary-material

REFERENCES
Agarwal, B. (2000). Group Functioning and Community Forestry in South Asia: A

Gender Analysis and Conceptual Framework. WIDER Working Paper. Helsinki:
World Institute for Development Economics Research.

Agarwal, B. (2001). Participatory exclusions, community forestry, and gender: an
analysis for South Asia and a conceptual framework. World Dev. 29, 623–648.

Agarwal, B. (2009). Rule-making in community forestry institutions: the difference
women make. Ecol. Econ. 68, 2296–2308. doi: 10.1016/j.ecolecon.2009.
02.017

Ahmadia, G. N., Glew, L., Provost, M., Gill, D., Hidayat, N. I.,
Mangubhai, S., et al. (2015). Integrating impact evaluation in the
design and implementation of monitoring marine protected areas.
Philos. Trans. R. Soc. B Biol. Sci. 370:20140275. doi: 10.1098/rstb.2014.
0275

Ahmed, N., Thompson, S., and Glaser, M. (2018). Integrated mangrove-shrimp
cultivation: potential for blue carbon sequestration. Ambio 47, 441–452. doi:
10.1007/s13280-017-0946-2

Al Amin, M. A., Mulyana, D., Damar, A., and Budiman, M. A. K.
(2021). Effectiveness and impact studies of mangrove rehabilitation in the
northern coast of West Java: a case study in Karawang Regency. IOP
Conf. Ser. Earth Environ. Sci. 744:012002. doi: 10.1088/1755-1315/744/1/0
12002

Ammar, A. A., Dargusch, P., and Shamsudin, I. (2014). Can the Matang Mangrove
Forest Reserve provide perfect teething ground for a blue carbon-based REDD+
pilot project? J. Trop. For. Sci. 26, 371–381.

Apollonio, D. E., Wolfe, N., and Bero, L. A. (2016). Realist review of policy
intervention studies aimed at reducing exposures to environmental hazards
in the United States. BMC Public Health 16:822. doi: 10.1186/s12889-016-3
461-7

Aziz, A. A., Thomas, S., Dargusch, P., and Phinn, S. (2016). Assessing the potential
of REDD+ in a production mangrove forest in Malaysia using stakeholder
analysis and ecosystem services mapping. Mar. Policy 74, 6–17. doi: 10.1016/
j.marpol.2016.09.013

Bagsit, F. U., and Jimenez, C. N. (2013). Gender roles in the mangrove reforestation
programmes in Barangay Talokgangan, Banate, Iloilo, the Philippines: a case
study where women have sustained the efforts. SPC Women Fish. Inf. Bull. 23,
40–44.

Barrero-Amórtegui, Y., and Maldonado, J. H. (2021). Gender composition of
management groups in a conservation agreement framework: experimental
evidence for mangrove use in the Colombian Pacific. World Dev. 142:105449.

Bos, A. B., De Sy, V., Duchelle, A. E., Atmadja, S., De Bruin, S., Wunder, S., et al.
(2020). Integrated assessment of deforestation drivers and their alignment with
subnational climate change mitigation efforts. Environ. Sci. Policy 114, 352–365.
doi: 10.1016/j.envsci.2020.08.002

Bosma, R. H., Debrot, D., Rejeki, S., Tonneijck, F., Yuniati, A. W., and Sihombing,
W. (2020). Associated Mangrove Aquaculture Farms: Building With Nature To
Restore Eroding Tropical Muddy Coasts. Wageningen: Wageningen University
& Research.

Bosold, A. L. (2012). Challenging The “Man” in Mangroves: The Missing Role Of
Women in Mangrove Conservation. Student Publications. Available online at:
https://cupola.gettysburg.edu/student_scholarship/14 (accessed May 5, 2021).

Brockhaus, M., Di Gregorio, M., Djoudi, H., Moeliono, M., Pham, T. T., and
Wong, G. Y. (2021). The forest frontier in the Global South: climate change

policies and the promise of development and equity. Ambio 50, 2238–2255.
doi: 10.1007/s13280-021-01602-1

Bui, T. D., Maier, S. W., and Austin, C. M. (2014). Land cover and land use change
related to shrimp farming in coastal areas of Quang Ninh, Vietnam using
remotely sensed data. Environ. Earth Sci. 72, 441–455. doi: 10.1007/s12665-013-
2964-0

Central Population and Housing Census Steering Committee (2010). The 2009
Vietnam Population And Housing Census: Completed Results. Hanoi: General
Statistics Office.

Chowdhury, R. R., Uchida, E., Chen, L., Osorio, V., and Yoder, L. (2017).
“Anthropogenic drivers of mangrove loss: geographic patterns and implications
for livelihoods,” in Mangrove Ecosystems: A Global Biogeographic Perspective,
eds V. Rivera-Monroy, S. Lee, E. Kristensen, and R. Twilley (Cham: Springer).

Cornwall, A. (2008). Unpacking ‘participation’: models, meanings
and practices. Community Dev. J. 43, 269–283. doi: 10.1093/cdj/bs
n010

Da Loc Commune People’s Committee (2018). Report on Results Of Implementing
Economic Development, Culture, Society, Defense And Security Tasks in 2017;
Direction And Key Tasks For 2018. Thanh Hoa: Da Loc CPC.

Damastuti, E., and de Groot, R. (2017). Effectiveness of community-
based mangrove management for sustainable resource use and
livelihood support: a case study of four villages in Central Java,
Indonesia. J. Environ. Manag. 203, 510–521. doi: 10.1016/j.jenvman.2017.
07.025

Dat, P. T., and Yoshino, K. (2013). Comparing mangrove forest
management in Hai Phong City, Vietnam towards sustainable
aquaculture. Proc. Environ. Sci. 17, 109–118. doi: 10.1016/j.proenv.2013.
02.018

Datta, D., Chattopadhyay, R. N., and Guha, P. (2012). Community-
based mangrove management: a review on status and sustainability.
J. Environ. Manag. 107, 84–95. doi: 10.1016/j.jenvman.2012.
04.013

de Almeida, L. T., Olímpio, J. L. S., Pantalena, A. F., de Almeida, B. S., and de
Oliveira Soares, M. (2016). Evaluating ten years of management effectiveness in
a mangrove protected area. Ocean Coast. Manag. 125, 29–37.

Dharmawan, B., Böcher, M., and Krott, M. (2016). The failure of the mangrove
conservation plan in Indonesia: weak research and an ignorance of grassroots
politics. Ocean Coast. Manag. 130, 250–259. doi: 10.1016/j.ocecoaman.2016.06.
019

Dong Long Commune People’s Committee (2018). Report On Results Of
Implementing Socio-Economic Development Tasks in 2017; Direction And Key
Tasks in 2018. Thai Binh: Dong Long CPC.

Dong Rui Commune People’s Committee (2017). Report On Results Of
Implementing Socioeconomic Development Tasks In 2017; Direction And Tasks
In 2018. Quang Ninh: Dong Rui CPC.

Duchelle, A. E., Simonet, G., Sunderlin, W. D., and Wunder,
S. (2018). What is REDD+ achieving on the ground? Curr.
Opin. Environ. Sustain. 32, 134–140. doi: 10.1016/j.cosust.2018.
07.001

Ellison, A. M., Felson, A. J., and Friess, D. A. (2020). Mangrove rehabilitation
and restoration as experimental adaptive management. Front. Mar. Sci. 7:327.
doi: 10.3389/fmars.2020.00327

Feka, N. Z., Manzano, M. G., and Dahdouh-Guebas, F. (2011). The effects of
different gender harvesting practices on mangrove ecology and conservation in

Frontiers in Forests and Global Change | www.frontiersin.org 13 January 2022 | Volume 4 | Article 709073

https://www.frontiersin.org/articles/10.3389/ffgc.2021.709073/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/ffgc.2021.709073/full#supplementary-material
https://doi.org/10.1016/j.ecolecon.2009.02.017
https://doi.org/10.1016/j.ecolecon.2009.02.017
https://doi.org/10.1098/rstb.2014.0275
https://doi.org/10.1098/rstb.2014.0275
https://doi.org/10.1007/s13280-017-0946-2
https://doi.org/10.1007/s13280-017-0946-2
https://doi.org/10.1088/1755-1315/744/1/012002
https://doi.org/10.1088/1755-1315/744/1/012002
https://doi.org/10.1186/s12889-016-3461-7
https://doi.org/10.1186/s12889-016-3461-7
https://doi.org/10.1016/j.marpol.2016.09.013
https://doi.org/10.1016/j.marpol.2016.09.013
https://doi.org/10.1016/j.envsci.2020.08.002
https://cupola.gettysburg.edu/student_scholarship/14
https://doi.org/10.1007/s13280-021-01602-1
https://doi.org/10.1007/s12665-013-2964-0
https://doi.org/10.1007/s12665-013-2964-0
https://doi.org/10.1093/cdj/bsn010
https://doi.org/10.1093/cdj/bsn010
https://doi.org/10.1016/j.jenvman.2017.07.025
https://doi.org/10.1016/j.jenvman.2017.07.025
https://doi.org/10.1016/j.proenv.2013.02.018
https://doi.org/10.1016/j.proenv.2013.02.018
https://doi.org/10.1016/j.jenvman.2012.04.013
https://doi.org/10.1016/j.jenvman.2012.04.013
https://doi.org/10.1016/j.ocecoaman.2016.06.019
https://doi.org/10.1016/j.ocecoaman.2016.06.019
https://doi.org/10.1016/j.cosust.2018.07.001
https://doi.org/10.1016/j.cosust.2018.07.001
https://doi.org/10.3389/fmars.2020.00327
https://www.frontiersin.org/journals/forests-and-global-change
https://www.frontiersin.org/
https://www.frontiersin.org/journals/forests-and-global-change#articles


ffgc-04-709073 January 12, 2022 Time: 14:59 # 14

Pham et al. Effectiveness of Vietnam Mangrove Financial Incentives

Cameroon. Int. J. Biodivers. Sci. Ecosyst. Serv. Manag. 7, 108–121. doi: 10.1080/
21513732.2011.606429

Feka, Z. N. (2015). Sustainable management of mangrove forests in West Africa:
a new policy perspective? Ocean Coast. Manag. 116, 341–352. doi: 10.1016/j.
ocecoaman.2015.08.006

Ferraro, P. J. (2009). Counterfactual thinking and impact evaluation in
environmental policy. New Dir. Eval. 2009, 75–84. doi: 10.1002/e
v.297

Friess, D. A., Rogers, K., Lovelock, C. E., Krauss, K. W., Hamilton, S. E., Lee,
S. Y., et al. (2019). The state of the world’s mangrove forests: past, present, and
future. Annu. Rev. Environ. Resour. 44, 89–115. doi: 10.1146/annurev-environ-
101718-033302

Friess, D. A., and Thompson, B. S. (2016). “Mangrove payments for ecosystem
services (PES): a viable funding mechanism for disaster risk reduction?,” in
Ecosystem-Based Disaster Risk Reduction and Adaptation in Practice. Advances
in Natural and Technological Hazards Research, eds F. Renaud, K. Sudmeier-
Rieux, M. Estrella, and U. Nehren (Cham: Springer).

Friess, D. A., Thompson, B. S., Brown, B., Amir, A. A., Cameron, C., Koldewey,
H. J., et al. (2016). Policy challenges and approaches for the conservation of
mangrove forests in Southeast Asia. Conserv. Biol. 30, 933–949. doi: 10.1111/
cobi.12784

Friess, D. A., Yando, E. S., Abuchahla, G. M. O., Adams, J. B., Cannicci,
S., Canty, S. W. J., et al. (2020). Mangroves give cause for conservation
optimism, for now. Curr. Biol. 30, R153–R154. doi: 10.1016/j.cub.2019.
12.054

Funk, J. M., Aguilar-Amuchastegui, N., Baldwin-Cantello, W., Busch, J.,
Chuvasov, E., Evans, T., et al. (2019). Securing the climate benefits of
stable forests. Clim. Policy 19, 845–860. doi: 10.1080/14693062.2019.159
8838

Giri, C., Long, J., Abbas, S., Murali, R. M., Qamer, F. M., Pengra, B.,
et al. (2015). Distribution and dynamics of mangrove forests of South
Asia. J. Environ. Manage. 148, 101–111. doi: 10.1016/j.jenvman.2014.
01.020

Goldberg, L., Lagomasino, D., Thomas, N., and Fatoyinbo, T. (2020). Global
declines in human-driven mangrove loss. Glob. Change Biol. 26, 844–845. doi:
10.1111/gcb.15275

Government of Vietnam (2021). Updated Nationally Determined Contribution
(NDC). Hanoi: Government of Vietnam.

Gregorio, M. D., Brockhaus, M., Cronin, T., Muharrom, E.,
Mardiah, S., and Santoso, L. (2015). Deadlock or transformational
change? Exploring public discourse on REDD+ across seven
countries. Glob. Environ. Polit. 15, 63–84. doi: 10.1162/GLEP_a_0
0322

Ha, T. T. T., van Dijk, H., and Bush, S. R. (2012). Mangrove
conservation or shrimp farmer’s livelihood? The devolution of forest
management and benefit sharing in the Mekong Delta, Vietnam.
Ocean Coast. Manag. 69, 185–193. doi: 10.1016/j.ocecoaman.2012.0
7.034

Harring, N. (2018). Trust and state intervention: results from a Swedish survey on
environmental policy support. Environ. Sci. Policy 82, 1–8. doi: 10.1016/j.envsci.
2018.01.002

Hawkins, S., To, P. X., Phuong, P. X., and Pham, T. T. (2010). Roots
in the Water: Legal Frameworks for Mangrove PES in Vietnam.
Katoomba Group’s Legal Initiative Country Study Series. Washington, DC:
Forest Trends.

Hegga, S., Kunamwene, I., and Ziervogel, G. (2020). Local participation
in decentralized water governance: insights from north-central
Namibia. Reg. Environ. Change 20, 105. doi: 10.1007/s10113-020-01
674-x

Hoang, H. T. M., and Takeda, S. (2015). “Decentralization in mangrove
conservation: a critical analysis–case study in central coast of Vietnam,” in
Proceedings of the at Land Grabbing, Conflict and Agrarian-Environmental
Transformations: Perspectives from East and Southeast Asia Conference, Chiang
Mai University, 5-6 June 2015. BRICS Initiatives for Critical Agrarian Studies
(BICAS) (Chiang Mai: Chiang Mai University).

Hue, L. T. V. (2006). Gender, Doi Moi and mangrove management in northern
Vietnam. Gend. Technol. Dev. 10, 37–59. doi: 10.1177/09718524050100
0103

Hue, L. T. V., and Scott, S. (2008). Coastal livelihood transitions: socio-
economic consequences of changing mangrove forest management and land
allocation in a commune of central Vietnam. Geogr. Res. 46, 62–73. doi:
10.1111/j.17455871.2007.00492.x

IFRC (2012). Mangrove Plantation In Viet Nam: Measuring Impact and Cost Benefit.
Case Study. Geneva: IFRC.

IMHEN and UNDP (2015). Vietnam Special Report On Managing The Risks Of
Extreme Events And Disasters To Advance Climate Change Adaptation. Hanoi:
IMHEN and UNDP.

Institute for Forest Ecology and Environment (2020). Forest Resources And
Monitoring System. Available online at: http://rungvenbien.ifee.edu.vn/
ThongKeBaoCao/Index?fbclid=IwAR0jcJV0qFNs-2FIk5ZvrGl0gwpuh-7ve_
MQX8GEELU73tclkJolN4d59Ak (accessed June 23, 2021).

Jhaveri, N., Dzung, N. T., and Dung, N. K. (2018). Mangrove Collaborative
Management in Vietnam and Asia. Tenure and global climate change (TGCC)
Report. Washington, DC: USAID.

Kahsay, G. A., and Medhin, H. (2020). Leader turnover and forest management
outcomes: Micro-level evidence from Ethiopia. World Dev. 127:104765. doi:
10.1016/j.worlddev.2019.104765

Kelly, P. M., and Adger, W. N. (2000). Theory and practice in assessing
vulnerability to climate change and facilitating adaptation. Clim. Change 47,
325–352.

Kissinger, G. (2020). Policy responses to direct and underlying
drivers of deforestation: examining rubber and coffee in the
Central Highlands of Vietnam. Forests 11:733. doi: 10.3390/f1107
0733

Kodikara, K. A. S., Mukherjee, N., Jayatissa, L. P., Dahdouh-Guebas, F., and
Koedam, N. (2017). Have mangrove restoration projects worked? An in-depth
study in Sri Lanka. Restor. Ecol. 25, 705–716. doi: 10.1111/rec.12492

Lau, J. D., and Scales, I. R. (2016). Identity, subjectivity and natural resource
use: how ethnicity, gender and class intersect to influence mangrove oyster
harvesting in the Gambia. Geoforum 69, 136–146. doi: 10.1016/j.geoforum.
2016.01.002

Li, M. S., Mao, L. J., Shen, W. J., Liu, S. Q., and Wei, A. S. (2013). Change and
fragmentation trends of Zhanjiang mangrove forests in southern China using
multi-temporal Landsat imagery (1977–2010). Estuar. Coast. Shelf Sci. 130,
111–120. doi: 10.1016/j.ecss.2013.03.023

Locatelli, T., Binet, T., Kairo, J. G., King, L., Madden, S., Patenaude, G., et al. (2014).
Turning the tide: how blue carbon and payments for ecosystem services (PES)
might help save mangrove forests. Ambio 43, 981–995. doi: 10.1007/s13280-
014-0530-y

López-Angarita, J., Roberts, C. M., Tilley, A., Hawkins, J. P., and
Cooke, R. G. (2016). Mangroves and people: lessons from a
history of use and abuse in four Latin American countries.
For. Ecol. Manag. 368, 151–162. doi: 10.1016/j.foreco.2016.
03.020

Maliao, R. J., and Polohan, B. B. (2008). Evaluating the impacts of mangrove
rehabilitation in Cogtong Bay, Philippines. Environ. Manag. 41, 414–424. doi:
10.1007/s00267-007-9021-2

MARD (2017). Social Assessment Report: Vietnam Forest Sector Modernization and
Coastal Resilience Enhancement Project Final. Hanoi: MARD.

MARD (2018). Report On The Implementation Of The Project On Protection And
Development Of Coastal Forests In Response To Climate Change In The Period
2015-2020. Report No. 5200/BC-BNN-TCLN. Hanoi: MARD.

Marochi, B. (2010). Political Inclusion And Representative Claim Making In
Participatory Governance: Case Studies From Birmingham And Copenhagen.
Ph.D. thesis. Roskilde: Roskilde University.

Miteva, D. A., Murray, B. C., and Pattanayak, S. K. (2015). Do protected
areas reduce blue carbon emissions? A quasi-experimental evaluation of
mangroves in Indonesia. Ecol. Econ. 119, 127–135. doi: 10.1016/j.ecolecon.2015.
08.005

Moeliono, M., Thuy, P. T., Bong, I. W., Wong, G. Y., and Brockhaus, M. (2017).
Social Forestry-why and for whom? A comparison of policies in Vietnam and
Indonesia. For. Soc. 1, 78–97.

Mollick, A. S., Roy, M., Khan, N. I., Islam, W., Sadath, N., and Nath, T. K. (2021).
Assessing good governance in protected areas (PA) co-management: a case
study of the sundarbans mangrove forests of Bangladesh. J. Sustain. For. 1–25.
doi: 10.1080/10549811.2021.1923531

Frontiers in Forests and Global Change | www.frontiersin.org 14 January 2022 | Volume 4 | Article 709073

https://doi.org/10.1080/21513732.2011.606429
https://doi.org/10.1080/21513732.2011.606429
https://doi.org/10.1016/j.ocecoaman.2015.08.006
https://doi.org/10.1016/j.ocecoaman.2015.08.006
https://doi.org/10.1002/ev.297
https://doi.org/10.1002/ev.297
https://doi.org/10.1146/annurev-environ-101718-033302
https://doi.org/10.1146/annurev-environ-101718-033302
https://doi.org/10.1111/cobi.12784
https://doi.org/10.1111/cobi.12784
https://doi.org/10.1016/j.cub.2019.12.054
https://doi.org/10.1016/j.cub.2019.12.054
https://doi.org/10.1080/14693062.2019.1598838
https://doi.org/10.1080/14693062.2019.1598838
https://doi.org/10.1016/j.jenvman.2014.01.020
https://doi.org/10.1016/j.jenvman.2014.01.020
https://doi.org/10.1111/gcb.15275
https://doi.org/10.1111/gcb.15275
https://doi.org/10.1162/GLEP_a_00322
https://doi.org/10.1162/GLEP_a_00322
https://doi.org/10.1016/j.ocecoaman.2012.07.034
https://doi.org/10.1016/j.ocecoaman.2012.07.034
https://doi.org/10.1016/j.envsci.2018.01.002
https://doi.org/10.1016/j.envsci.2018.01.002
https://doi.org/10.1007/s10113-020-01674-x
https://doi.org/10.1007/s10113-020-01674-x
https://doi.org/10.1177/097185240501000103
https://doi.org/10.1177/097185240501000103
https://doi.org/10.1111/j.17455871.2007.00492.x
https://doi.org/10.1111/j.17455871.2007.00492.x
http://rungvenbien.ifee.edu.vn/ThongKeBaoCao/Index?fbclid=IwAR0jcJV0qFNs-2FIk5ZvrGl0gwpuh-7ve_MQX8GEELU73tclkJolN4d59Ak
http://rungvenbien.ifee.edu.vn/ThongKeBaoCao/Index?fbclid=IwAR0jcJV0qFNs-2FIk5ZvrGl0gwpuh-7ve_MQX8GEELU73tclkJolN4d59Ak
http://rungvenbien.ifee.edu.vn/ThongKeBaoCao/Index?fbclid=IwAR0jcJV0qFNs-2FIk5ZvrGl0gwpuh-7ve_MQX8GEELU73tclkJolN4d59Ak
https://doi.org/10.1016/j.worlddev.2019.104765
https://doi.org/10.1016/j.worlddev.2019.104765
https://doi.org/10.3390/f11070733
https://doi.org/10.3390/f11070733
https://doi.org/10.1111/rec.12492
https://doi.org/10.1016/j.geoforum.2016.01.002
https://doi.org/10.1016/j.geoforum.2016.01.002
https://doi.org/10.1016/j.ecss.2013.03.023
https://doi.org/10.1007/s13280-014-0530-y
https://doi.org/10.1007/s13280-014-0530-y
https://doi.org/10.1016/j.foreco.2016.03.020
https://doi.org/10.1016/j.foreco.2016.03.020
https://doi.org/10.1007/s00267-007-9021-2
https://doi.org/10.1007/s00267-007-9021-2
https://doi.org/10.1016/j.ecolecon.2015.08.005
https://doi.org/10.1016/j.ecolecon.2015.08.005
https://doi.org/10.1080/10549811.2021.1923531
https://www.frontiersin.org/journals/forests-and-global-change
https://www.frontiersin.org/
https://www.frontiersin.org/journals/forests-and-global-change#articles


ffgc-04-709073 January 12, 2022 Time: 14:59 # 15

Pham et al. Effectiveness of Vietnam Mangrove Financial Incentives

Mwangi, E., Banjade, M. R., Mshale, B., Herawati, T., Liswanti, N., and Lawry, S.
(2017). Mangrove Governance and tenure: insights for policy and practice from
selected sites in Indonesia, Tanzania and a global review. Paper Presented at
the 2017 World Bank Conference on Land and Poverty (Washington, DC: The
World Bank)

Nam Phu Commune People’s Committee (2017). Report On Socio-Economic
Development In 2017; Objectives, Tasks And Solutions For Socioeconomic
Development In 2018. Thai Binh: Nam Phu CPC.

Nguyen, H. H. (2003). “Summary of mangrove disaster preparedness programme
and its impact,” in Proceedings of the International Conference on Total Disaster
Risk Management 2-4 December 2003 (Kobe: ADRC)

Nguyen, H. H. (2014). The relation of coastal mangrove changes and adjacent land-
use: a review in Southeast Asia and Kien Giang, Vietnam. Ocean Coast. Manag.
90, 1–10. doi: 10.1016/j.ocecoaman.2013.12.016

Nguyen, Q. (2020). Storm Nangka Devolves Into Tropical Depression Off North
Central Vietnam. Available online at: https://e.vnexpress.net/news/news/
storm-nangka-devolves-into-tropical-depression-off-north-central-vietnam-
4176568.html (accessed October 14, 2021).

Oates, W. E., and Portney, P. R. (2003). “Chapter 8–the political economy of
environmental policy,” in Handbook of Environmental Economics, eds K. G.
Mäler and J. R. Vincent (Amsterdam: Elsevier).

Orchard, S. E., Stringer, L. C., and Quinn, C. H. (2015). Environmental
entitlements: institutional influence on mangrove social-ecological systems in
Northern Vietnam. Resources 4, 903–938. doi: 10.3390/resources4040903

Overpeck, J. T., and Breshears, D. D. (2021). The growing challenge of vegetation
change. Science 372, 786–787. doi: 10.1126/science.abi9902

Pearson, J., McNamara, K. E., and Nunn, P. D. (2019). Gender-specific
perspectives of mangrove ecosystem services: case study from Bua
province, Fiji islands. Ecosyst. Serv. 38:100970. doi: 10.1016/j.ecoser.2019.10
0970

Pham, H. T., Nguyen, T. H. H., Vo, V. T., Mai, S. T., Pham, V. Q., Sharma,
S., et al. (2020). A comparison of soil carbon stocks of intact and restored
mangrove forests in northern Vietnam. Forests 11:660. doi: 10.3390/f1106
0660

Pham, T. D., and Yoshino, K. (2011). “Monitoring mangrove forest using multi-
temporal satellite data in the northern coast of Vietnam,” in Proceedings of the
32nd Asian Conference on Remote Sensing 2011, ACRS 2011, Tapei.

Pham, T. T., Di Gregorio, M., Carmenta, R., Brockhaus, M., and Le, D. N. (2014b).
The REDD+ policy arena in Vietnam: participation of policy actors. Ecol. Soc.
19:22.

Pham, T. T., Hoang, T. L., Nguyen, D. T., Dao, T. L. C., Ngo, H. C., and Pham, V. H.
(2019b). The Context of REDD+ in Vietnam: Drivers, Agents And Institutions,
Occasional Paper 196, 2nd Edn. Bogor: CIFOR, doi: 10.17528/cifor/00
7402

Pham, T. T., Moeliono, M., Brockhaus, M., Le, D. N., Wong, G. Y., and Le, T. M.
(2014a). Local preferences and strategies for effective, efficient, and equitable
distribution of PES revenues in Vietnam: lessons for REDD+. Hum. Ecol. 42,
885–899. doi: 10.1007/s10745-014-9703-3

Pham, T. T., Moeliono, M., Nguyen, T. H., Nguyen, H. T., and Vu, T. H. (2012).
The Context of REDD+ in Vietnam: Drivers, Agents And Institutions. CIFOR
Occasional Paper. Bogor: CIFOR.

Pham, T. T., Ngo, H. C., Dao, T. L. C., Hoang, T. L., and Fisher, M. R. (2020). The
politics of numbers and additionality governing the national Payment for Forest
Environmental Services scheme in Vietnam: a case study from Son La province.
For. Soc. 4, 379–404. doi: 10.24259/fs.v4i2.10891

Pham, T. T., Ngo, H. C., Dao, T. L. C., Hoang, T. L., and Moeliono, M. (2021).
Participation and influence of REDD+ actors in Vietnam, 2011–2019. Glob.
Environ. Change 68:102249.

Pham, T. T., and Nguyen, V. D. (2021). A Decade Of Mangrove Conservation
Achievements And Challenges in Vietnam. Infobrief 337. Bogor: CIFOR.

Pham, T. T., Vu, T. P., Pham, D. C., Dao, L. H. T., Nguyen, V. T., Hoang, N. V. H.,
et al. (2019a). Opportunities And Challenges For Mangrove Management In
Vietnam: Lessons Learned From Thai Binh, Quang Ninh And Thanh Hoa
Provinces, Occasional Paper 197. Bogor: CIFOR.

Pirard, R., Wunder, S., Duchelle, A. E., Puri, J., Asfaw, S., Bulusu, M., et al. (2019).
Effectiveness Of Forest Conservation Interventions: An Evidence Gap Map. IEU
Learning Paper No.2. Songdo: Green Climate Fund.

Primavera, J. H. (2000). Development and conservation of Philippine mangroves:
institutional issues. Ecol. Econ. 35, 91–106.

Primavera, J. H., and Esteban, J. M. A. (2008). A review of mangrove rehabilitation
in the Philippines: successes, failures and future prospects. Wetlands Ecol.
Manag. 16, 345–358.

Prime Minister of Vietnam (2015). Approval Of The Project Of Protection And
Development Of Coastal Forests Responding To Climate Change In 2015–2020.
Decision 120/QD-TTg of Prime Minister dated 22 January 2015. Hanoi: Prime
Minister of Vietnam.

Prime Minister of Vietnam (2020). Decision On The National Plan Adapting To
Climate Change From 2021–2030, With Vision To 2050. Decision 1055/QD-TTg
of Prime Minister dated 20 July 2020. Hanoi: Prime Minister of Vietnam.

Prime Minister of Vietnam (2021). Decision On The National Plan Adapting To
Climate Change From 2021–2030, With Vision To 2050. Decision 523/QD-TTg
of Prime Minister dated 1 April 2021. Hanoi: Prime Minister of Vietnam.

Richards, D. R., and Friess, D. A. (2016). Drivers of mangrove loss in Southeast
Asia. Proc. Natl. Acad. Sci. U.S.A. 113, 344–349. doi: 10.1073/pnas.1510272113

Sahu, S. C., Suresh, H. S., Murthy, I. K., and Ravindranath, N. H. (2015). Mangrove
area assessment in India: implications of loss of mangroves. J. Earth Sci. Clim.
Change 6:1.

Sam, D. D., Hong, P. N., Phuong, V. T., and Que, N. D. (2005). National Action
Plan For Protection And Development Of Vietnam’s Mangrove Forests Till 2015.
Hanoi: Agriculture Publishing House.

Santos, L. C. M., Gasalla, M. A., Dahdouh-Guebas, F., and Bitencourt, M. D. (2017).
Socio-ecological assessment for environmental planning in coastal fishery areas:
a case study in Brazilian mangroves. Ocean Coast. Manag. 138, 60–69. doi:
10.1016/j.ocecoaman.2017.01.009

Seto, K. C., and Fragkias, M. (2007). Mangrove conversion and aquaculture
development in Vietnam: a remote sensing-based approach for evaluating the
Ramsar Convention on Wetlands. Glob. Environ. Change 17, 486–500. doi:
10.1016/j.gloenvcha.2007.03.001

Singh, P. K., Papageorgiou, K., Chudasama, H., and Papageorgiou, E. I. (2019).
Evaluating the effectiveness of climate change adaptations in the world’s largest
Mangrove Ecosystem. Sustainability 11:6655. doi: 10.3390/su11236655

Slootweg, R., Vanclay, F., and Van Schooten, M. (2001). Function evaluation as a
framework for the integration of social and environmental impact assessment.
Impact Assess. Project Appraisal 19, 19–28. doi: 10.3152/14715460178176
7186

Sommerville, M. (2016). Mangrove Payment For Environmental Services in
Vietnam: Opportunities and Challenges. Washington, DC: USAID Tenure and
Global Climate Change Program.

Thanh Hoa Provincial Department of Agriculture and Rural Development (2017).
Report on Planning For Protecting And Developing Forests In Thanh Hoa
Province In 2016–2025 And Vision to 2030. Thanh Hoa: DARD.

Thomas, N., Lucas, R., Bunting, P., Hardy, A., Rosenqvist, A., and Simard, M.
(2017). Distribution and drivers of global mangrove forest change, 1996–2010.
PLoS One 12:e0179302. doi: 10.1371/journal.pone.0179302

Thompson, B. S., Primavera, J. H., and Friess, D. A. (2017). Governance and
implementation challenges for mangrove forest Payments for Ecosystem
Services (PES): empirical evidence from the Philippines. Ecosyst. Serv. 23,
146–155. doi: 10.1016/j.ecoser.2016.12.007

Treviño, M., and Murillo-Sandoval, P. J. (2021). Uneven consequences: gendered
impacts of shrimp aquaculture development on mangrove dependent
communities. Ocean Coast. Manag. 210:105688. doi: 10.1016/j.ocecoaman.
2021.105688

Triyanti, A., Bavinck, M., Gupta, J., and Marfai, M. A. (2017). Social capital,
interactive governance and coastal protection: the effectiveness of mangrove
ecosystem-based strategies in promoting inclusive development in Demak,
Indonesia. Ocean Coast. Manag. 150, 3–11. doi: 10.1016/j.ocecoaman.2017.10.
017

Turschwell, M. P., Tulloch, V. J., Sievers, M., Pearson, R. M., Andradi-Brown, D. A.,
Ahmadia, G. N., et al. (2020). Multi-scale estimation of the effects of pressures
and drivers on mangrove forest loss globally. Biol. Conserv. 247:108637.

UNFCCC (2013). “Report of the conference of the Paries on its nineteenth session,
held in Warsaw from 11 to 23 November 2013, Addendum, part two,” in
Proceedings of the Action Taken By The Conference of the Parties at its 19th
Session (Geneva: United Nations Office).

Frontiers in Forests and Global Change | www.frontiersin.org 15 January 2022 | Volume 4 | Article 709073

https://doi.org/10.1016/j.ocecoaman.2013.12.016
https://e.vnexpress.net/news/news/storm-nangka-devolves-into-tropical-depression-off-north-central-vietnam-4176568.html
https://e.vnexpress.net/news/news/storm-nangka-devolves-into-tropical-depression-off-north-central-vietnam-4176568.html
https://e.vnexpress.net/news/news/storm-nangka-devolves-into-tropical-depression-off-north-central-vietnam-4176568.html
https://doi.org/10.3390/resources4040903
https://doi.org/10.1126/science.abi9902
https://doi.org/10.1016/j.ecoser.2019.100970
https://doi.org/10.1016/j.ecoser.2019.100970
https://doi.org/10.3390/f11060660
https://doi.org/10.3390/f11060660
https://doi.org/10.17528/cifor/007402
https://doi.org/10.17528/cifor/007402
https://doi.org/10.1007/s10745-014-9703-3
https://doi.org/10.24259/fs.v4i2.10891
https://doi.org/10.1073/pnas.1510272113
https://doi.org/10.1016/j.ocecoaman.2017.01.009
https://doi.org/10.1016/j.ocecoaman.2017.01.009
https://doi.org/10.1016/j.gloenvcha.2007.03.001
https://doi.org/10.1016/j.gloenvcha.2007.03.001
https://doi.org/10.3390/su11236655
https://doi.org/10.3152/147154601781767186
https://doi.org/10.3152/147154601781767186
https://doi.org/10.1371/journal.pone.0179302
https://doi.org/10.1016/j.ecoser.2016.12.007
https://doi.org/10.1016/j.ocecoaman.2021.105688
https://doi.org/10.1016/j.ocecoaman.2021.105688
https://doi.org/10.1016/j.ocecoaman.2017.10.017
https://doi.org/10.1016/j.ocecoaman.2017.10.017
https://www.frontiersin.org/journals/forests-and-global-change
https://www.frontiersin.org/
https://www.frontiersin.org/journals/forests-and-global-change#articles


ffgc-04-709073 January 12, 2022 Time: 14:59 # 16

Pham et al. Effectiveness of Vietnam Mangrove Financial Incentives

UNFCCC (2020). Updated Nationally Determined Contribution (NDC)
of the Socialist Republic of Viet Nam. Available online at: https:
//www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Viet%20Nam%
20First/Viet%20Nam_NDC_2020_Eng.pdf (accessed May 10, 2021).

University of Michigan. (2021). Forests and Climate Change: ‘We Can’t Plant
our Way Out of the Climate Crisis’. Sciencedaily. Available online at:
www.sciencedaily.com/releases/2021/05/210520145334.htm (accessed June 21,
2021).

Vatn, A., and Vedeld, O. P. (2013). National governance structures for REDD+.
Glob. Environ. Change 23, 422–432. doi: 10.1016/j.gloenvcha.2012.11.005

Veettil, B. K., Ward, R. D., Ngo, X. Q., Ngo, T. T. T., and Tran, H. G. (2019).
Mangroves of Vietnam: Historical Development, Current State Of Research And
Future Threats. Available online at: https://cris.brighton.ac.uk/ws/portalfiles/
portal/5456169/Mangroves_of_Vietnam.pdf (accessed June 6, 2021).

Vietnam Red Cross, Japanese Red Cross, and International Federation of Red Cross
and Red Crescent (2013). Enhancing Sustainability and Mitigating Disaster Risk:
Mid-Term Review Project “Mangrove Reforestation–Disaster Risk Reduction”
Period 2011 – 2015. Hanoi: International Federation of Red Cross and Red
Crescent.

VNA (2016). Deputy PM Inspects Storm Prevention In Thai Binh. VietnamPlus.
Hanoi: VNA.

VNFOREST (2018). Forestry Data Sharing System. Hanoi: MARD.
VOV online (2013). Northern Localities On Alert As Storm Jebi Nears. Quang Ninh

Online. Available online at: https://english.baoquangninh.com.vn/northern-
localities-on-alert-as-storm-jebi-nears-2203403.html (accessed October 14,
2021).

Walters, B. B. (2004). Local management of mangrove forests in the Philippines:
successful conservation or efficient resource exploitation? Hum. Ecol. 32, 177–
195. doi: 10.1023/b:huec.0000019762.36361.48

Wever, L., Glaser, M., Gorris, P., and Ferrol-Schulte, D. (2012). Decentralization
and participation in integrated coastal management: policy lessons from Brazil

and Indonesia. Ocean Coast. Manag. 66, 63–72. doi: 10.1016/j.ocecoaman.2012.
05.001

Yee, S. (2010). REDD and BLUE Carbon: Carbon Payments for Mangrove
Conservation. San Diego, CA: Center for Marine Biodiversity and
Conservation.

Young, J.C., Butler, J.R., Jordan, A., and Watt, A.D. (2012). Less government
intervention in biodiversity management: risks and opportunities. Biodivers.
Conserv. 21, 1095–1100.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Citation: Pham TT, Vu TP, Hoang TL, Dao TLC, Nguyen DT, Pham DC, Dao LHT,
Nguyen VT and Hoang NVH (2022) The Effectiveness of Financial Incentives
for Addressing Mangrove Loss in Northern Vietnam. Front. For. Glob. Change
4:709073. doi: 10.3389/ffgc.2021.709073

Copyright © 2022 Pham, Vu, Hoang, Dao, Nguyen, Pham, Dao, Nguyen and Hoang.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Forests and Global Change | www.frontiersin.org 16 January 2022 | Volume 4 | Article 709073

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Viet%20Nam%20First/Viet%20Nam_NDC_2020_Eng.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Viet%20Nam%20First/Viet%20Nam_NDC_2020_Eng.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Viet%20Nam%20First/Viet%20Nam_NDC_2020_Eng.pdf
http://www.sciencedaily.com/releases/2021/05/210520145334.htm
https://doi.org/10.1016/j.gloenvcha.2012.11.005
https://cris.brighton.ac.uk/ws/portalfiles/portal/5456169/Mangroves_of_Vietnam.pdf
https://cris.brighton.ac.uk/ws/portalfiles/portal/5456169/Mangroves_of_Vietnam.pdf
https://english.baoquangninh.com.vn/northern-localities-on-alert-as-storm-jebi-nears-2203403.html
https://english.baoquangninh.com.vn/northern-localities-on-alert-as-storm-jebi-nears-2203403.html
https://doi.org/10.1023/b:huec.0000019762.36361.48
https://doi.org/10.1016/j.ocecoaman.2012.05.001
https://doi.org/10.1016/j.ocecoaman.2012.05.001
https://doi.org/10.3389/ffgc.2021.709073
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/forests-and-global-change
https://www.frontiersin.org/
https://www.frontiersin.org/journals/forests-and-global-change#articles

	The Effectiveness of Financial Incentives for Addressing Mangrove Loss in Northern Vietnam
	Introduction
	Materials and Methods
	Study Sites
	Methodology

	Results
	Drivers of Mangrove Deforestation and Degradation
	Natural Disasters
	Mangrove Conversion for Aquaculture and Development Programs
	Poverty
	Water Pollution
	Migration
	Limited Awareness Regarding Forest Protection

	The Effectiveness of Financial Incentives in Addressing Drivers of Mangrove Deforestation and Degradation
	Pitfalls of Incentives for Addressing Drivers of Mangrove Deforestation and Degradation

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


