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Abstract

Mangrove forests are vital for sustaining the livelihoods of coastal communities in Guinea-Bissau
through their numerous ecosystem services, such as coastal protection, fish nurseries, and raw
materials. Guinea-Bissau’s weak institutions and limited public funding combined with climate
change renders the population financially and socially vulnerable to changes in mangrove cover.
In recent decades, national and international restoration initiatives have intensified their
interventions in rural villages, aiming to address the disputed decline in mangrove cover. However,
the lack of understanding around the drivers of changes in mangrove cover means that local
communities’ reliance on and perceptions of mangroves are sometimes disregarded in favour of
restoration practices. In an attempt to increase the visibility of local communities’ perceptions and
understanding of mangroves, and to move away from the tendency to place blame solely on the
easy-to-target protagonists of environmental degradation, this study aims to explore the socio-
ecological and gendered dynamics of mangrove utilisation and examine the influence of restoration
initiatives on these dynamics in four coastal villages in the region of Quinara, Guinea-Bissau. To
achieve this, a mix of qualitative and quantitative data was collected using semi-structured
interviews, questionnaires, field observations, and a literature review. This study reveals that,
although there are various understandings of and dependencies on mangrove ecosystem services,
primarily influenced by factors such as gender roles and proximity to mangrove forests, the
majority of participants regard provisioning and regulating services as essential components of
well-being, strongly associated with rice farming. The study further shows that, despite gender
differences in the reliance and use of mangroves, the consequences of changes in mangrove cover
affect all gender groups similarly, as there is strong collaboration and complementarity between
genders within villages. Finally, this study demonstrates that restoration initiatives, driven by
specific agendas, restrain local communities' use of mangroves without addressing critical concerns
related to food security and environmental hazards. Restoration initiatives, by only targeting
women in gender-related components of their programme, fail to address the needs and concerns
of all gender groups and of household dynamics. This research has shown that restoration
initiatives have not adequately addressed the realities of local communities' dependence on
mangrove ecosystems, and this can increase grievances among poor people dependent on
mangroves, whose access is now being restricted. This research concludes by shedding light on
opportunities for new pathways towards mangrove restoration initiatives that not only make space
for local communities to be involved in the entire process but are also more responsive to the
multiple underlying layers of interactions, uses, and experiences surrounding mangroves and their
services.

Keywords: Mangroves, Ecosystem services, Guinea-Bissau, Restoration, Gender



Resumo

Tarrafes e vital pa sostené vida di comunidades di Guiné-Bissau através di varios servigos di
ckosistema, suma prote¢ao di costa i bolanha, peixe i lenha. Institui¢ces frakas di Guiné-Bissau,
finansamentu publiku limitadu 1 mudansa climatiku torna populason vulneravel na mudansa di
cobertu di tarrafes. Na ultimu dezenu, projetu di restauragdo, nasonal 1 internasonal, ten
intensifikadu seus intervengoes na tabancas. A falta di compreensiao di mudansa na cobertura de
tarrafes fassi ku vezes as comunidades locais ka ta leva na konta sua dependéncia i percepsion di
tarrafes. Pa tenta aumenta visibilidade di percepsons i compreensao di tarrafes na nivel lokal, es
estuda ta tenta esplora dinamicas socio-ecolégicos, suma di utilizagio de tarrafes 1 examina
influéncias de projetu ke fassi restauragdo na quatro tabancas costeiras na regiao de Quinara,
Guiné-Bissau. Es tese usa um mista di dados qualitativos i quantitativos através de entrevistas semi-
estruturadu, questionarius, observason di campo i revisao bibliografica. Es estuda ta mostra ki,
mesmu ki ha diferentes entendimento i dependéncias di servigos de ekosistema di tarrafes,
principalmenti influensiadus pa fatores suma differencia di género (midjeres i homis) i proximidadi
a tarrafes, maioria di participantes considera servigos di provisao i regulagao komponente essencial
pa bem-estar, especialmente pa relagao di tarrafes k bolanhas. Es estuda ta mostra também ki,
mesmu kom diferengas di género na utilizagao di tarrafes, konsekuénsia di mudansa na cobertura
de tarrafes afeta tudu grupo de género de mismo manera, pabia i tem um grande kolaborason i
komplementaridadi entre midjeres i homis di tabanca. Finalmente, es estuda ta mostra ki projetu
di restauracao, limita usa di tarrafes pa comunidade lokal sem resolve preokupasons kritikus suma
seguransa alimentariu i riscos ambientais. Projetu di restauragdo, pa so ta usa midjeres na
komponentes de género di se programa, ka resolve necessidade i preokupasons de tudu grupu de
género 1 dinamicas di familia. Es tese ta mostra ki projetu di restauragao ka abordé adequadamenti
realidades di dependéncia di comunidades lokal di ekosistemas de mangrova, i es pode aumenta
reclamagoes di pecadur dependente di tarrafes, ki agora ta sinti restritu. Es tese ta konklui pa papia
di oportunidades pa novo caminu pa projetu di restauracao di tarrafes, pa kel fassi tarbajdu k djintis
di tabanka, pa k projetu percibi tudu manera ki djintis ta usa tarrafes. i também ser resposta pa
multiplu percepgdes, interagoes, utilizagdes i experiéncias k djintis tene k tarrafes i seus servigos.
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“Mangroves have a huge importance because without
them we cannot continue working in our rice fields.
Mangrove swamp rice are very important because this

is where we see the rice that we eat.”

“Tarrafe tene grande importancia, pabia sim tarrafe
b

nod ka pudi kuntinua labra na bolanhas, i bolanhas i

kaus mais importantes na odja arruz pa bim kumé.”

10



1. Introduction

1.1. Ecosystem services and the significance of mangroves

The concept of ecosystem services has gained significant attention over the past two decades,
particularly among policymakers and scholars. Atits core, ecosystem services encompass the goods
and benefits, both direct and indirect, that ecosystems provide to support human well-being
(Audu, 2022; Costanza et al., 2017; Millennium Ecosystem Assessment (MA), 2005; Vo et al., 2012;
Yang et al., 2018). This concept bridges the relationship between society and nature, emphasising
the importance of ecosystem health for the sustainability of human communities. In recent years,
policymakers and scientists have increasingly focused on conceptualising and theorising ES to
emphasise the benefits nature offers to human populations (Mohamed et al., 2024). This focus is
especially pertinent in the context of climate change and resource overexploitation, as ecosystem
services play a critical role in strategies to mitigate these impacts. Safeguarding ecosystems that
provide essential services, such as those ensuring food security and livelihoods, alongside
regulating services like climate regulation, air quality, and water management, is crucial (Turner et
al., 2009, as cited in Locatelli, 2016). These efforts not only address immediate human needs but
also enhance resilience against climate hazards and promote long-term ecological and social

sustainability.

It is within this context that mangroves are recognised as vital ecosystems for national and global
strategies to mitigate the effect of climate change on people and nature (Uddin et al., 2023).
Mangrove forests are essential in nature-based strategies for climate mitigation, livelihoods
(including poverty alleviation, energy, and food security), and biodiversity, as they provide a wide
range of valuable ecosystem services (Convention on Biological Diversity, 2014; Sofian et al., 2019;
Nyangoko et al., 2020). Mangroves are “one of the most productive ecosystems in the world”
(Lourengo et al., 2009), hence, mangroves are vital for “coastal inhabitants around the world,
provide food security, sequester and store large quantities of carbon, regulate water quality, and
protect the coast” (Global Mangrove Alliance, 2022). Amongst other services, they act as a natural
barrier protecting coastal areas from sea level rise (Ring et al., 2023), and they are incredible fish
nurseries, providing habitat for a variety of wildlife (Ring et al., 2023), making them widely valued
for their biodiversity (Beeston et al., 2023). Restoring and protecting mangroves is essential not
only for preserving the biodiversity within these forests and for dampening the effects of climate

change, but also for sustaining the livelihoods of coastal communities.

11



1.2. Setting the context: The case of Guinea-Bissau

Guinea-Bissau, a coastal country located in West Africa, is home to more than 3000 km* of
mangroves (9% of the national territory), accounting for 2.5% of global mangroves (Giri et al.,
2011 as cited in Keleman et al., 2023). This makes it the second-largest area of mangroves in Africa
(Vasconcelos et al., 2014). Guinea-Bissau has an incredibly rich biodiversity (Start, 2015) with a
total of 26.4% of the country protected by six coastal, marine, or terrestrial protected areas
(BioGuinea, n.d). The location of Guinea-Bissau at a site of converging ocean and regional
upwelling events (Keleman et al., 2023), results in an extremely rich marine biodiversity along the

coast.

A

Figure 1 - The mangrove area in Guinea-Bissau in 2020 (Global Mangrove Watch, n.d)

However, Guinea-Bissau is also one of the smallest countries in Africa (Gippoliti & Del’Omo,
2003) and ranks as one of the least developed countries (LDC) and also one of the poorest
countries in the world (Start, 2015). This renders the country largely invisible to the international
community, marked by geopolitical insignificance and global indifference (Vigh, 2022). Guinea-
Bissau has experienced various periods of instability, including during the transatlantic slave trade
from the 15" until the 19™ century, then the Portuguese colonial occupation in the early to mid-
20™ century, which then led to an eleven-year liberation struggle from 1963-1974 (Gongalves et
al., 2024). On 24" September 1973, the country was declared independent by the Aftrican Party for
the Independence of Guinea and Cape Verde (PAIGC). Portuguese colonial forces withdrew from
the country a year later (Jalo, 2023). However, less than 50 years later, the country still endures
political and economic instability, marked by militarised violence, a civil war (1998-1999) and a
series of coup d’état (Gongalves et al., 2024). The last two alleged coup attempts occurred in
February 2022 (Jal6, 2023) and December 2023. These periods of instability have led to deep-

rooted vulnerabilities with persistent crises, a malfunctioning economy, and a fragile sense of
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statechood (Vigh, 2022). These factors, among others, leave the population heavily dependent on

natural primary production and raw resources.

In this context, Guinea-Bissau's coastal ecosystem is essential for local communities, providing
income, material goods, and food security (Santos & Mourato, 2022). Coastal communities rely on
mangroves (Zarrafes in Kriol) for various needs, including fuelwood harvesting, fishing, and building
houses. Around 60% of Guinea-Bissau's GDP is generated from agriculture, fishing, livestock
farming, and forest products (Havik et al., 2018), with 85% of the population relying on these
natural capitals for their livelihoods (World Food Program, 2021). This dependence is particularly
significant for women, who represent 51% of the population (UNIOGBIS, 2016) and account for
65% of those employed in primary production agriculture (FAO and ICRISAT, 2019). Women
are primarily responsible for gathering wood, processing marine products like drying and smoking
fish, and producing charcoal (Feka & Ajonina, 2011). Fish smoking is regarded as one of the key
methods for preserving fish, requiring a substantial amount of fuelwood (Feka & Ajonina, 2011).
Women also exclusively produce salt in the country mostly using mangrove wood (UNIVER-SEL,
2019).

Moreover, Guinea-Bissau has approximately 90, 000 hectares dedicated to Mangrove Swamp Rice
(MSR) (arroz de bolanha salgada in Kriol) (Temudo, 2011; Ecoutin et al., 1999). The technique is
practised in coastal regions where mangroves are cleared to create rice fields (Cormier-Salem,
1999). Mangrove rice cultivation relies on saltwater ecosystems and tidal movements, requiring the
construction of dikes to prevent saltwater intrusion and retain freshwater runoff (Sousa et al.,
2023). However, disrupting natural hydraulic processes has resulted in soil acidification and high

salinity levels, which hinder the natural regrowth of mangroves (Temudo & Abrantes, 2013).

In addition, climate change is influencing the decline in mangroves due to altered rainfall patterns,
sedimentation, erosion, and salinisation (Alongi, 2022). Sea level rises (SLR) and irregular rainfall
patterns are causing damage to dike structures, and threatening rice fields. These environmental
challenges, coupled with economic pressures, are driving locals to explore livelihood transitions,
such as a shift to cash crops (i.e., subsistence cashew farming), which accounted for approximately
223,000 hectares in Guinea-Bissau in 2012 (Catarino et al., 2015). Moreover, a lot of rice field
abandonment coincided with colonial and post-colonial interventions, as well as the independence
war (Temudo & Cabral, 2017). As a result, many former mangrove lands are left behind despite

their significant environmental and social benefits.
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While some reports claim that Guinea-Bissau's mangrove cover has declined by 32% over the past
40 years (IUCN, 2020; Lopes, 2022) and experienced a decrease of more than 75% in the 1980s
(Mackenzie, 2010, as cited in Cummings & Shah, 2018), others suggest this might not be the case.
Examining longer local and regional trends, some evidence indicates that mangrove cover has
increased in the country (Temudo & Cabral, 2017). However, what is indisputable is that
mangroves are essential for coastal livelihoods, and potential degradation, whether anthropogenic
or environmental, threatens the future of coastal communities by jeopardising food security,

increasing flood risks, and causing other adverse impacts.

1.3. Restoration initiatives and governance challenges

To address these challenges numerous governmental and non-governmental initiatives have aimed
to restore and conserve mangroves in Guinea-Bissau since the mid-1990s (Temudo & Cabral,
2017). These initiatives focus on protecting mangroves through natural restoration, planting,
alternative community livelihoods, and productive landscape restoration efforts. These initiatives
include various projects (e.g., Arroz e Mangal, Tiniguena, To Plant or Not To Plant) implemented
by International Non-Governmental Organisations (INGOs) like Wetlands International, and
Bosque y Comunidad; local Non-Governmental Organisations (NGOs) (such as Palmeirinha,
ODZH, and ADPP) as well as national strategies (e.g., the National Mangrove Law) and
government efforts such as the implementation of the ‘Ministry of Agriculture and Rural
Development (MARD), the State Secretariat for Environment and Tourism, the Coastal
Planning Office (GPC), and the Institute for Biodiversity and Protected Areas IBAP)” (Madeira,
20106). This national institute, operating under the supervision of the Ministry of the Environment
and with officials based in Bissau as well as in all protected areas, serves as the primary authority

responsible for biodiversity protection in the country (IBAP, 2024).

The rise of these international and national initiatives stems from a largely disengaged (non-
existent) state with minimal public funding, a weak legal framework, and inadequate infrastructure
(Bertelsmann Stiftung, 2022; Bordonaro, 2009, Vigh, 2022). The country's history of instability has
led to deep-rooted vulnerabilities and widespread poverty (Cross, 2016). This, combined with low
ecological awareness and poor state management, has hindered the sustainable use of resources
(World Bank, 2004). While the general population prioritises socio-economic issues over
environmental concerns (Bertelsmann Stiftung, 2022), the government focuses on the welfare of
the political and military elite in power (Jalé, 2023). Additionally, the decentralisation of the state
without proper financial support has led I)NGOs to step in, particularly in rural areas, to protect

mangroves. Hence, no centralised body or comprehensive government legislation is dedicated to
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mangrove protection in the country (Cormier-Salem et al., 2010). Instead, various initiatives are
being implemented across different regions, often by multiple organisations working
independently or with local communities. To some extent these efforts have facilitated the
protection of this valuable ecosystem and the revival of numerous abandoned mangrove rice fields,
contributing to the restoration of coastal mangrove areas. Some of these initiatives also aim to
assist households in diversifying their incomes, aiming to reduce the reliance on forest resources

and involving local communities in the process of restoration.

The main perspective of these international and local organisations is that, while these
communities rely heavily on mangroves for various ecosystem services and products, their
unsustainable use of these resources poses significant risks to mangroves (Wetlands International,
2024; Mangora, 2011). As mangroves degrade, lose functionality, or disappear entirely, the very
resources that these communities depend on are threatened, leading to potentially severe
consequences for their well-being and sustainability. However, in recent years, these restoration
projects have also been criticised by scholars for failing to properly implement participative
methods, marginalising local communities, and assuming that local populations are threatening
natural resources (Temudo, 2012). Considerable emphasis is placed on the negative impact that
local communities might have on their environment, with little acknowledgement that the root
cause of resource depletion is the lack of economic alternatives (Mangora, 2011). Cormier-Salem
and colleagues (2010), further argue that these restoration initiatives might be counterproductive
when it comes to strengthening communities' self-reliance and self-governance. In some cases,
these interventions have caused social shifts, particularly in villages, where traditional power held
by elders and village chiefs has diminished and is sometimes contested as younger generations and
state officials increasingly align with the influence of NGOs (Cormier-Salem et al., 2010), or, on
the contrary, the elders and traditional authorities are bribed to align with NGO initiatives
(Temudo, 2012).

In Guinea-Bissau, governmental regulatory interventions, such as the 2024 project of law on
mangrove usage in protected areas', aim to restrict the use of mangroves by local communities.
Although mangrove restoration and conservation initiatives claim to benefit local communities,
these regulations often overlook community needs and their livelihood security. In certain cases,
these initiatives and new legislation can be perceived as threats to income sources for mangrove

rice farmers and other mangrove resource users (Bronstein, 2023), menacing their very food and

! ‘Projecto de lei sobre restauragdo, conservagio e utilizagao sustentavel do mangal na Guiné-Bissau’
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nutritional security. Moreover, there are instances where local knowledge of mangrove
management is disregarded in favour of the implementation of Western-based knowledge
(Temudo, 2012). Indeed, international and national NGOs often project onto communities a
perceived need for interventions, proposing solutions to problems that may not exist (Temudo,

2012).

In this context, it appears crucial to prioritise collective empowerment and well-being rather than
simply engaging communities in preconceived restoration efforts designed to appeal to funders
and the public. As such, scholars have argued that restoration initiatives should never be imposed
on local communities and that these communities should be the central focus of projects rather
than secondary beneficiaries (Farvar et al., 2018). Given the context of poverty, climate change,
and changes in mangrove cover as described above, there is an urgent need to understand the
influence of restoration initiatives on local communities’ use of mangroves. In particular, local
communities’ perceptions of mangrove ecosystem services and the importance for their
livelihoods should be incorporated into the development of management strategies. These
strategies should aim to prevent adverse environmental situations and promote the conservation
and restoration of mangroves, ensuring the sustainability of ecosystem services for local

communities.

1.4. Contextual social dynamics

The Millennium Ecosystem Assessment emphasises that "local communities are not just recipients
of ecosystem services, but influence and shape the capacity of ecosystems to regenerate services"
(Folke, 2005). Hence, it is important to conduct more studies on the perception and influence of
local communities on the ecosystem services that mangroves provide. In particular, an issue
associated with traditional understandings of community roles in conservation is the potential
misinterpretation or misdefinition of the term 'community.' Indeed, a community is often
erroneously perceived as a homogeneous group with a uniform social structure and shared
interests in the management of resources and arrangements (Matarrita-Cascante et al., 2019;
Borrini & Jaireth, 2007). The use of the term further reinforces the often-biased perception of
local communities as static entities (Armitage et al., 2020). However, scholars have underlined that
people hold multiple perceptions of the same environment depending on their values,
opportunities, and livelihood (Borrini & Jaireth, 2007). Therefore, it is crucial to define what is

meant by 'community' to acknowledge the heterogeneity within communities (Miller et al., 2020).
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Recognising this heterogeneity coupled with the intersectionality of issues talked above, is
particularly crucial for the scope of this research, which focuses on socio-ecological and gendered
dynamics in selected communities of Guinea-Bissau. In this context, understanding the roles and
interests of women and men in their environmental context is essential. Women's perspectives and
uses of forests and mangroves often differ from those of men, and these perceptions of
environmental issues have often been poorly considered in conservation programmes (Costa et
al., 2017), reflected in gender gaps in the scientific literature and in management and governance.
Moreover, while women may not always have obvious power, they invariably hold varying degrees
of influence (Temudo, 2019). Due to societal and cultural norms, women and men occupy
different positions when interacting with the environment, leading to distinct understandings and
notions of it. Different gender groups can hold unique specific knowledge and capacities in natural
resources management (Embalo, 2021; Keleman et al.,, 2024). Looking at the research gap on
gender usages of mangroves in Guinea-Bissau, it is thus essential to examine how women and men
view and utilise the ecosystem services of mangrove forests and how changes in mangroves might

be affecting them differently.

Although gender roles vary in different ethnic communities and villages in Guinea-Bissau, women
frequently assume similar responsibilities such as salt production, raw cashew nut harvesting,
harvesting oysters, crabs or shellfish, and collecting wood fuel. Men are involved in rice farming
activities, as well as gathering wood for building house structures and other purposes. Moreover,
in rural areas, women face more challenges than men in accessing education, owning land, and
participating in decision-making processes. To ensure the sustainability of all these activities,
including the livelithood stability of different gender groups, it is essential to address gender specific
needs in terms of resources, financing, and representation. Achieving this requires active
engagement with local communities in studies and ecosystem management initiatives, in order to

more deeply comprehend gender roles in the utilisation of mangrove ecosystems.

1.5. Unpacking the study focus

Opverall, changes in traditional land use (Temudo & Cabral, 2017), changes in internal village
dynamics (Cormier-Salem et al., 2010), climate change (Mendes & Fragoso, 2024; Santos &
Mourato, 2022 ; Temudo & Cabral, 2023), food insecurity (Temudo & Abrantes 2013), and
economic and socio-political challenges (Vigh, 2022) have led to shifts in livelthoods and land use
in Guinea-Bissau, which, in turn, affect mangrove cover and the range of ecosystem services on

which coastal communities depend. Additionally, the unstable political environment (Gongalves
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et al., 2024; Vigh, 2022), unenforced legal framework (Greenchoice, 2021), and limited public
funding (World Bank, 2020) have intensified restoration initiatives in Guinea-Bissau, influencing

coastal communities’ interactions with mangroves in various ways.

Drawing from a literature review and local observations, as well as preliminary informal interviews
and discussions with numerous researchers in Guinea-Bissau, it is evident that communities’
perceptions of mangrove ecosystem services and the gender dimension of mangrove utilisation
remain under-researched. Moreover, little research has been conducted on the influence and
impact of mangrove restoration initiatives on local communities’ interactions with mangroves. In
this context, it is essential to examine the socio-ecological dynamics around mangrove use to
understand local communities’ perceptions of mangrove ecosystem services and the influence
restoration initiatives can have on these dynamics. This understanding can guide the development
of strategies to address the changes in mangrove cover in Guinea-Bissau. The coastal areas of
Guinea-Bissau and their communities present an opportunity to apply interdisciplinary approaches

that could contribute to a resilient future for all.

1.6. Research objective and research questions

The main objective of this thesis is to explore the socio-ecological and gendered dynamics of
mangrove utilisation and the influence of restoration initiatives on these dynamics, in selected
coastal communities in Guinea-Bissau. To achieve this objective, the following research question

will be answered:

Main research question:
What are the socio-ecological and gendered dynamics of mangrove ecosystem services in the
selected communities in Guinea-Bissau, and how do restoration initiatives influence these

dynamics?

Sub-questions:
i.  How do the selected communities rely on mangroves, and what dynamics influence this
reliance?
i.  Are gendered dynamics influencing mangrove utilisation, and how does this impact
reliance on ecosystem services?
ii. Do mangrove restoration initiatives influence local communities’ interactions with

mangroves?
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2. Theoretical framework

2.1. Ecosystem Services — conceptualisation

The concept of ecosystem services gained momentum following the launch of the Millennium
Ecosystem Assessment (MA) in 2001. This United-Nations led assessment is a collaborative effort
among NGOs, governments, the private sector, and scientists, aimed at improving ecosystem
conservation for the benefit of both people and nature (MA, 2005). Since then, various
frameworks, conceptualisations, theories, and assessments have contributed to the evolution of
the concept through different lenses, including The Economics of Ecosystems and Biodiversity
project (TEEB), the Common International Classification of Ecosystem Services (CICES), and
the Final Ecosystem Goods and Services Classification System (FEGS). These pluralistic
conceptualisations of ecosystem services reflect the complexity of the relationship between human
well-being and ecosystem functions (Costanza et al., 2017). Each new conceptual lens uncovers
further interconnections between the environment and development, as well as the relationship
between social, economic, and ecological factors, highlighting how ecosystem services contribute

to human well-being in a multiplicity of ways.

As a unique wetland ecosystem, mangroves provide numerous setrvices to people, which can be
identified through the four categories (i.e., supporting, provisioning, regulating and cultural) of the
Millenium Ecosystem Assessment Framework (MEA). However, although providing a complete
description of the underlying processes behind ecosystem services as a solid conceptual basis, the
MEA has been criticised for being too broad and not practically applicable (Czucz et al., 2018).
This is why, using the CICES classification (Haines-Young & Potschin, 2012) and drawing on
previous research on mangrove ecosystem services, a series of three key final categories were
identified for this research (see Figure 2) that are particularly relevant when examining the
connections between local communities and mangrove services: provisioning services, regulating
services and cultural services. Supporting services, such as primary production, oxygen production,
and soil formation, which underpin all other services (MA, 2005), are not included in the CICES

classification, as they are less applicable and practical when classifying tangible ecosystem services.

This section will expand on the different services provided by mangroves and used in this
framework. First, provisioning services are all the services that directly support local livelihoods
by meeting basic needs, including access to food (fisheries, wild food, medicines, etc), and timber
(Afonso et al., 2021). Second, regulating services ensure the continued availability of these

resources by maintaining ecosystem functions such as water regulation and soil fertility, mangroves
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being recognised for their capacity for coastal protection and soil enrichment (Anu et al., 2024).
These first two categories are interdependent: excessive extraction of provisioning services can
degrade regulating services, while provisioning services depend on healthy regulatory functions.
Thus, the sustainable use of these services requires balancing resource extraction with the need to
maintain the ecosystem's capacity to deliver long-term benefits (Sarkar et al., 2024). Additionally,
these services underpin local and regional supply chains, influencing broader regional economic
dynamics (Sarkar et al., 2024). Finally, as social beings, humans also benefit from ecosystems
through spiritual, religious, and recreational connections. A review by Moore and colleagues (2022)
found that mangroves provide recreational and cultural value via tourism, but also are of religious
and symbolic importance, and are importance for educational and traditional knowledge. Cultural
services then encompass all non-material benefits derived from ecosystems, highlighting their
importance in supporting human well-being and societal values (Moore et al., 2022). Additionally,
the cultural heritages of mangroves are found to lead to stronger commitment to natural resources

management (Teka et al., 2019)

One of the main pitfalls of the conceptualisation of ecosystem services, as classified above, is the
tendency to focus on their monetary value (Rendén et al., 2019). Indeed, the emphasis on political
and economic interests, especially in policies, can undermine the perspectives of local communities
regarding the value of their environment (Samarakoon, 2004, as cited in Afonso, 2021). While the
MA emphasises that all populations rely on and are affected by ecosystem services, the decline in
these benefits due to anthropogenic and climatic pressures disproportionately impacts rural and
poor populations (Reid et al., 2005, as cited in Cifuentes-Espinosa, 2021). Furthermore, the
perspectives of communities are often overlooked in decision-making about the environment,
especially in so-called developing countries, where economic instability forces local communities
to make short-term decisions regarding natural resource use due to the lack of safety nets (Afonso
et al,, 2021). In such contexts, long-term sustainability is frequently disregarded, leading to the
rapid overconsumption of resources to meet immediate needs. Consequently, this overexploitation
can result in worsening conditions for the communities, creating a positive feedback loop that

further exacerbates resource depletion (Afonso et al., 2021).

Recently, in search of a more holistic framework for ecosystem services, attention has been drawn
to including the disservices that ecosystems can pose to human communities, such as acting as
vectors for diseases or presenting dangers like the risk of drowning (Rendén et al., 2019). These

risks and disadvantages are indeed crucial to consider in an Ecological Services Framework (ESF),
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as these influence how people interact with their environment, affect their well-being, and
consequently impact restoration efforts. Hence, to achieve an inclusive and holistic understanding
of resource use and management an ESF should encompass both services and disservices and
place a strong emphasis on local communities' perceptions and understanding of the ecosystem.
In this sense, it is also crucial to recognise that local communities may have perceptions of a healthy
ecosystem or sustainability that differ from scientific or academic viewpoints. Including these
diverse perspectives in the methodology especially, for example in the way questionnaires are
defined or in interviews, is essential to understanding and incorporating local communities' views

on ecosystem health, both in the short and long term.

Opverall, the use of an ESF in this research underscores the importance of such frameworks for
highlighting the benefits ecosystems provide to people and also informs restoration efforts
(Afonso, 2022). It draws attention to both well-recognised and less obvious services, aiding in
trade-off analyses between development and restoration, in understanding the scale of economic
activities relative to their ecological support, and providing financial compensation to preserve
these services (Yang et al., 2018). By defining, addressing, and applying ESF in this academic
research, but also in policy, conservation, restoration, and decision-making processes, it supports

the valuation of nature's benefits for people and helps identify the drivers of ecosystem change.

2.2. Drivers of change

Changes in ecosystems are influenced by various factors, including direct changes such as land
cover alterations, overexploitation, and climate change. Additionally, demographic shifts,
economic factors, and local socio-political contexts play significant roles through their indirect
impacts on ecosystems (MA, 2005; Lopes et al., 2022). Understanding these drivers of change
within an ESF helps identify patterns in habitat destruction and alteration. By examining direct
drivers, specific activities or landscape changes that directly impact ecosystem health and services
can be assessed. Analysing indirect drivers further uncovers broader underlying causes, providing
a more comprehensive understanding of the factors influencing ecosystem dynamics (MA, 2005).
These direct and indirect drivers are closely interconnected and mutually influence one another.
In Guinea-Bissau specifically, the country's socio-political and economic situation affects resource
use (e.g., unsustainable fishing and forestry practices), changes in local land use and cover (e.g.,
sand mining, mangrove swamp rice), and species introduction and removal (e.g., cashew tree
plantations). In this research, drivers of change are thus integrated to understand the factors that

influence ecosystems to either lose or enhance their benefits for both nature and people, providing
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deeper insights into the actions, consequences, and perspectives shaping human usage and

environmental responses.

Incorporating these elements into the research framework can help inform restoration goals,
ensuring they are sustainable and inclusive while engaging all stakeholders in decision-making
processes. This approach ensures that restoration initiatives do not impose top-down solutions
that overlook the socio-economic realities of local communities (Afonso et al., 2021). Instead, it
involves these communities in meaningful ways, ensuring that their voices are heard and their
needs addressed in a manner that supports both environmental sustainability and social equity.
This method creates opportunities for sustainable ecosystem use that benefit everyone, especially
vulnerable groups. Afonso and colleagues (2021) highlight the importance of such frameworks for
gaining insights into the significance of mangrove ecosystem services on small scales and the
interaction of local communities with mangrove habitats. Implementing such an approach is
particularly important in contexts like Guinea-Bissau’s coastline, where people are highly reliant
on the ecosystem, face significant consequences from anthropogenic and climatic pressures, and

are subjected to political and economic marginalisation and global environmental injustice.

2.3. Interactions between people and ecosystem services

These drivers of change inevitably affect the well-being of people who depend on these natural
resources, as described in the MEA (2005). As ecosystems change, so do the services they provide
to the people relying on them, which in turn impacts their well-being. Ecosystem services support
human well-being by providing the basic materials for a good life (such as food, timber, and
water management), and ensuring social and climate security (for example, by dampening climate-
related catastrophes, serving as ceremonial places with cultural significance, and preventing social
conflict over resources). These components vary depending on cultural, economic, and
sociological aspects. It was found that many poor people tend to relate to well-being primarily
through the basic materials for a good life, seeking to provide for their children and family
(McMichael et al.,, 2005). This is crucial to consider within an ESF, as these factors influence
people’s well-being, shape how they interact with their environment, and ultimately affect
conservation efforts. To achieve an inclusive and holistic understanding of resource use and
management, an ESF should hence incorporate well-being components and place strong emphasis

on local communities' perceptions and interactions with the ecosystem in question.
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Moreover, an issue associated with traditional understandings of community conservation is the
failure to address the multidimensional meanings of the word ‘community’ (Santos and Mourato,
2022). Indeed, a community is often erroneously perceived as a homogeneous group with a
uniform social structure and shared interests in the management of resources and arrangements
(Matarrita-Cascante et al., 2019; Borrini & Jaireth, 2007). The use of the term further reinforces
the often-biased perception of local communities as static entities (Armitage et al., 2020). However,
scholars have underlined that people hold multiple perceptions of the same environment
depending on their values, opportunities, and livelihoods (Borrini & Jaireth, 2007). Hence it is
important to acknowledge heterogeneity within communities (Miller et al., 2020). In this study,
following Agrawal and Gibson’s (1999) political approach to the term ‘communities’, deliberate
efforts are made to define ‘community’ as an inclusive term that encapsulates and acknowledges
the varied perceptions and interests linked to conservation, practices, and livelihoods. However, it
is also recognised that the scope of this study limits the possibility of further elaborating on the
different conceptualisations of the term (Santos & Mourato, 2022). Hence, in this research, the
term ‘community’ will be used to include all the people living in the same fabanca (village in Kriol),

while also acknowledging the multiplicity of actors.

2.4. Gender and ecosystem services

Although women and men have access to and benefit from ecosystem services differently
(Fortnam et al., 2019), the gendered dimension of these services has been largely overlooked in
scientific literature and conservation management measures and in environmental studies in
general (Leach et al., 1995). Gender, a social construct influenced by relationships and culture
(Butler, 2011 as cited in Yang et al., 2018), plays a critical role in the use and perception of
ecosystem services. A systematic review by Yang et al. (2018) highlighted that the intersection of
ecosystem services and gender is an emerging topic in scientific literature. However, only 0.7% of
studies on ecosystem services include a gender dimension (Fortnam, 2019). Yang et al. (2018)
highlighted the need for future research to explore how gender interacts with other social factors
and to develop more relevant indicators for assessing ecosystem services from a gender
perspective. To address this, the framework of this thesis will incorporate gendered factors that
affect how people interact with and utilise their environment and will be included in the drivers of
change influencing ecosystem services. Although ESF acknowledges the importance of gender,
this research aims to provide a more detailed examination of these socio-ecological factors. In
doing so, this thesis seeks to contribute to a more inclusive and nuanced understanding of

gendered perspectives within such frameworks.
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It is crucial to understand the gendered nature of the use, perceptions, and conservation of
ecosystems. Indeed, the gendered experience of people with their landscape can sometimes lead
to advantageous or disadvantageous situations for individuals and groups. As identity is complex
and multidimensional, the experience of oppression is not the same for all (Maj, 2013). Having a
gendered lens is central to understanding the participation and responses of people to
interventions aimed at restoring ecosystems for their services (Elmbhirst, 2022). It further increases
the visibility of groups and individuals mostly affected by climate change and land degradation.
Many important gender and environmental studies, including feminist political ecology, feminist
environmentalism, and ecofeminism (Fortnam et al., 2019), emphasise the need to rethink gender
dynamics in natural resource management (Joshi, 2021). Studies ‘have highlighted that women
often interact with, use, understand and value the environment differently than men (James et al.,
2021). For example, studies that have looked at gendered perceptions of ecosystem services have
found that, on average, although both genders value provisioning services, women value regulating
and supporting services, whereas men found provisioning services more significant (Fortnam et
al., 2019; Mponela et al., 2023; Yang et al., 2018). Hence, developing gender-sensitive frameworks
is essential to promote more inclusive management practices. These perspectives provide valuable

insights into understanding why the use of ecosystem services is gendered.

To incorporate this perspective into the research framework, using literature on gender and
ecosystem services, gendered drivers were identified and integrated into the framework. Firstly,
the division of labour between men and women (Rocheleau et al., 1997, as cited in Fortnam,
2019) results in differing uses of the landscape and, consequently, distinct interactions with ES.
Secondly, women are often excluded or underrepresented in decision-making processes related
to natural resource management (James et al., 2021; Sunderland et al., 2014). As discussed earlier,
gender groups interact differently with the same environment. Excluding women from decision-
making therefore overlooks an entire perspective on natural resource use, needs, and perceptions,
which is essential for achieving holistic ecosystem management. Furthermore, women have less
access to natural resources and land ownership rights compared to men (Costa et al., 2017;
James et al., 2021; Sunderland et al., 2014). This disparity not only influences how individuals
interact with their environment but also affects decision-making processes and the subsequent

impacts on landscape changes and resource management (Mahour, 2010).

These gendered dynamics are embedded within broader categories of opportunities and abilities,

which are shaped by cultural, social, and physical factors. Women, for instance, often face fewer
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opportunities than men, as they are ‘less likely to own land and resources, have less education
and training, less access to institutional support, health services, and information, and fewer
opportunities to participate in decision-making’ (Amorim-Maia et al., 2022). Despite being
disproportionately affected by climate change, women remain underrepresented in restoration
initiatives (Embal6, 2021). Cultural norms and constraints further influence how gender groups
interact with the environment, while abilities, such as access to education and resources, also play
a significant role. Additionally, gendered expectations within households, such as childcare
responsibilities, further shape the extent to which different groups can utilise available

opportunities.

To conclude, gendered differences must be considered when assessing the importance of
ecosystem services, as they shape how individuals interact with the landscape and influence their
perceptions of the value of various ecosystem services. These factors then affect perceptions of
the importance of ecosystem services as well as the importance of the conservation of the
ecosystem. This is why applying a gender lens to ecosystem services framework, and including
these gendered drivers, means recognising the multifaceted layers of landscape use, which can then
inform better decision-making regarding management interventions and policy creation (Keleman

et al, 2016).

2.5. Conceptual integration

The framework proposed in this study integrates the ESF of the Millennium Ecosystem
Assessment (MA, 2005) and of the Common International Classification of Ecosystem Services
(CICES), using its latest revised version from 2023. This integration leverages the specific
classification provided by CICES to focus on identifying services directly linked to mangroves,
enabling a more detailed and targeted analysis. It incorporates elements from the list of ecosystem
services identified in mangrove ecosystems by Afonso et al. (2021) (Figure 2) into the CICES
classification, providing a more refined inventory of mangrove services. Simultaneously, it
combines this specificity with the broader conceptual framework of the MA, which explores the
constituents of well-being and socio-ecological dynamics, offering greater depth. Integrating the
MA's holistic and social perspectives with the CICES' quantitative classification aligns seamlessly
with the methodology used in this research (See section 3), enabling a multiscale understanding of

complex ecosystem changes through the combined use of quantitative and qualitative data.
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The framework used in this study aims to provide a comprehensive understanding of the history,
knowledge, and practices associated with mangrove services, rather than simply compiling a
checklist of services (Totino et al., 2023). This approach recognises that classifications using a
three-dimensional scale to assess mangroves’ perceived importance like ‘very important’ or ‘not
important’ used in studies of ecosystem services such as Atheull et al. (2009), lack depth and do
not allow participants to lead and have control over the conversations. Ecosystem services can be
an external concept to people, that requires careful translation for accurate communication. This
is why this research aims to allow participants to define mangroves’ importance themselves,
avoiding pre-defined criteria and providing richer insights. Although the questionnaires focus
solely on mangrove provisioning services relevant to the local context (see Table 1), as other
categories are less tangible, interviews left space for participants to mention any category of

services. This approach aims to translate local ontology and epistemology into meaningful insights.

Furthermore, the framework will integrate a gender dimension to address the identified gap in
previous ESFs, which often lacked such a perspective. This inclusion draws on insights from
various studies on gender and ecosystem services (Cifuentes-Espinosa et al., 2021; Fortnam et al.,
2019; Mponela et al., 2023; Yang et al., 2018), as well as research on conservation and women
(Costa et al.,, 2017; James et al., 2021). It will be conceptualised and integrated into both the
sampling methodology and the data collection. The research will include participants of all
officially recognised genders in Guinea-Bissau, with special attention given to ensuring that women
have the opportunity to voice their viewpoints. Questions are designed to capture various aspects
of gender roles, tasks, mangrove usage, division of labour, and access to resources and
opportunities. While questionnaires will provide a broad understanding of the gendered use of
ecosystem services, interviews will offer a deeper explanation of perceived importance and usage

patterns.

Finally, the direct and indirect drivers of change outlined in the MEA (2005) will be integrated in
the framework to identify patterns affecting local communities and mangrove cover. These drivers
will inform the third research question, which explores initiatives for mangrove restoration and
conservation and how these efforts are perceived by the communities. This information will be
retrieved from the literature review to enhance the holistic understanding of the research. The
concept of well-being will be used to explore how people perceive ecosystem services, recognising
that ecosystem degradation often leads to a decline in human well-being. People's perceptions and

use of an ecosystem are influenced by their immediate well-being needs. This understanding can
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inform and enhance national and local mangrove management by aligning restoration efforts with

the well-being priorities of communities.

Overall, the framework applied in this research aims to enhance understanding of how people use,

interact with, and contribute to the restoration and conservation of their environment. It further

seeks to comprehend coastal communities’ perceptions of conservation and restoration initiatives.

The objective is to expand the perspective to include the diverse dimensions of ecosystem service

use and benefits, fostering a comprehensive understanding that acknowledges the wvaried

experiences of landscape utilisation.

Table 1 - Provisioning Ecosystem Services in Guinea-Bissau

Mangrove ecosystem
services

Community-recognised use

References

Capture Fisheries

Fish, crustaceans and molluscs are
mostly extracted by women

Dias et al., 2022; Keleman,
Sa & Temudo, 2024

Crops cultivation

Mangrove Swamp Rice

Temudo, 2011
Gatbanzo et al., 2024
Dias et al., 2022

Aquaculture Although the term is unfamiliar to Keleman, Sa & Temudo,
local communities, farmers fish in 2024
their rice fields and some have Garbanzo et al., 2024
fishing ponds, which could be
considered a form of aquaculture.
Wild Foods Mangroves are recognised for Temudo, 1998
‘hunger food’ and ‘children’s food’, Dias et al., 2022
as well as a place for hunting or
collecting wild honey from beehives.
Timber Use of timber for cooking, salt Dias et al., 2022

resources

cordage or rope

production, selling, and building Diop et al., 2002
infrastructure UNDP, 2021
Fibers & ornamental Local communities use fibres for Diop et al., 2002

Biomass fuel

Charcoal from mangrove wood

Temudo & Cabral, 2017
Dias et al., 2022
UNDP, 2021

Genetic resources

(no data)

Medicine and
pharmaceuticals

The Balantas, one of the ethnic
groups, use the bark of Rhizophora
mangrove species to produce
medicine.

Temudo & Cabral, 2017
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Water for non-drinking

purposes

This will be linked to crop

cultivation and agricultural irrigation
(used in MSR).

(no data)
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Figure 2 - Conceptual Framework

Sources: ! Afonso et al., 2021; 2 MA, 2005; 3 Dias et al., 2022; 4 Fortnam et al., 2019; 5> Cifuentes-Espinosa et al., 2021; ¢ Amorim-Maia et al., 2022; 7 Costa et al., 2017;
8 James et al., 2021; 9 Temudo, 2011; 10 Garbanzo et al., 2024; 1! Temudo, 1998; 12 Diop et al., 2002; 13 Embalo, 2021; 14 Temudo & Cabral, 2017.
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3. Methodology

3.1. Character of the thesis work

This thesis utilises ethnographic and interpretative research methods to explore and understand
the interactions between people and their environment. The research focuses on how these
interactions are shaped by socio-political and cultural contexts, as well as how individual and

community level perspectives are influenced by personal experiences and vice versa.

The research focuses on a case study of coastal communities’ perceptions of mangrove ecosystem
services and mangrove restoration initiatives in Guinea-Bissau. The case study is informed by a
six-month internship conducted in Guinea-Bissau, where field research was conducted in various
villages (see below, Section 3.4) from different ethnic communities. Preliminary observations and
discussions provided valuable insights into the socio-environmental dynamics of the country and
specific regions. This thesis is conducted in collaboration with the Malmon-DeSIRA project (see
below, Section 3.3) which focuses on enhancing productivity and stabilising mangrove swamp rice
production in Guinea-Bissau, while also deepening the understanding of the drivers and
complexities of mangrove ecosystem changes. Data has been previously collected at the selected
study sites as part of this project, facilitating access to villages and enabling access to previous
questionnaires with data on ecosystem services for this thesis. This collaboration enhanced the
feasibility of the research, especially given the logistical challenges of conducting fieldwork in
Guinea-Bissau, including during the rainy season. It is further acknowledged that factors such as
the need for help with translation, the influence of intermediaries, and variations in race, ethnicity,
and culture may have introduced biases into the research process and impacted the responses or
narratives obtained. These challenges related to positionality and power dynamics were carefully

considered throughout the fieldwork and analysis and explicitly addressed in the study’s limitations.

Furthermore, is acknowledged that the researcher’s positionality and interpretation of data may be
shaped by personal beliefs and subjectivity, which could introduce inherent biases into the
research. Therefore, deliberate efforts were made to minimise researcher biases and decolonise the
research process by critically reflecting on the privileges, dynamics, and histories that affect both
the research methodology and the interactions with participants. The methodology hence
incorporates an engagement with the list of "Questions that won’t go away" (see Appendix 1) by
Long et al. (2016). This list provides researchers doing participatory research aimed at benefiting

communities with a series of questions around ethical issues and reflexivity to guide practitioners
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throughout the entire research process. The intention is to involve community members not only
as subjects, but as active collaborators benefiting from the research. This approach aligns with
equitable and decolonised research practices (Kashwan et al., 2021). However, it is acknowledged
that this might still be insufficient, as decoloniality also requires recognition that local situations
can never be fully grasped by external actors, particularly when power, race, and historical

dynamics are at play.

3.2. Ethics of the thesis

The research adheres to rigorous ethical standards throughout all stages of the study, guided by
the ethical research journey guidelines (Reid et al., 2019). This approach involves recognising the
potential impacts of research, addressing power differentials in research agendas, processes, and
reporting, and ensuring that research findings are shared in a manner that respects and benefits all
participants (Reid et al., 2019). In alignment with the Belmont Report (1979) (de Vries, 2023), the
research prioritises respect for all individuals, treating them as ends in themselves rather than
means to an end. Confidentiality is upheld and participant selection was conducted without
discrimination (see Section 3.5). Participants had the option to remain anonymous and retain the
right to withdraw from the study at any time, even after data collection was complete. The research
objectives were explained to the participants, and their consent was obtained verbally. This process
ensured that participants were fully informed about the research and their rights, thereby
upholding ethical standards throughout the study. Finally, the Malmon-DeSIRA project (see
Section 3.3), has signed the Nagoya Protocol, ensuring ethical practices in the use of genetic

resources and traditional knowledge.

3.3. The Malmon-DeSIRA project

Malmon-DeSIRA [FOOD/2019/412-700, DeSIRA_GB] is a 5-year project, funded by the
European Union, focused on increasing the productivity of mangrove swamp rice and enhancing
the understanding of the drivers and changes in the mangrove ecosystem in Guinea-Bissau. The
project actively involves farmers in the co-production of knowledge, aiming to develop innovative
solutions to threats like climate change, political instability, and socioeconomic transitions
(Malmon-DeSIRA, 2024). The collaboration between the project and the thesis emerged naturally
as the project needed a researcher to analyse previously collected ES questionnaire data. The need
for analysis with no specific request from the project offered flexibility in analysis techniques and
reporting. The fieldwork for this dissertation received financial assistance from the Malmon-

DeSIRA project, funded by the European Union (Grant Contract FOOD/2019/412-700). The
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project provided field support, including local accommodation in villages, and questionnaire
datasets for the selected villages. This support also involved collaborative fieldwork with two local
students, namely, Abudu Bacar Mané and Fidalgo Anténio Damerim (former scholarship holders
of the Malmon project), from Universidade Lus6fona who assisted with knowledge of village
accessibility, as well as cultural and language support during interviews. However, it is recognised
that conducting a thesis in collaboration with an ongoing project can introduce certain biases.
These may stem from the existing opinions and assumptions of the Malmon-DeSIRA project, as
well as limitations in time that led to not being able to modify questionnaires (see Section 3.5.2).
Additionally, while the students who are also involved in the data collection (see section 3.5) are
experienced, their involvement may also introduce bias, as they might unintentionally project their

own perspectives and hence influence participants’ responses.

3.4. Study location

The case study focuses on Guinea-Bissau, a coastal country located in West Africa and member
of the Small Islands and Developing States (SIDS). The country encompasses a mix of continental
mainland as well as a group of islands (i.e., Bijagos Archipelago) of a total area of 36 125 km®
(Lourengo, 2009; Santos and Mourato, 2022). Guinea-Bissau is divided into eight regions and the
capital city, Bissau, which is designated as an autonomous sector. This study focused on the central
region of Quinara, selecting four villages as study sites:

Bissassema de Cima (11°45'31.96"N;15°27'24.05"W), Foia (11°48'55.33"N;15°24'58.42"W)),
N’tchudé (11°49'55.91"N;15°25'11.10"W) and Djabada Portu (11°53'13.47"N;15°20'40.68"W).
In the rest of the paper, for simplicity, Djabada Porto and Bissassema de Cima will be referred to
as Djabada and Bissassema, respectively. All selected villages belong to the Balanta ethnic group,
one of the major groups represented in Guinea-Bissau, with 27% of the population (Gongalves et

al., 2024).

These villages were selected based on the following criteria: (i) their involvement (N'tchudé and
Djabada) or non-involvement (Bissassema and Foia) in restoration projects led by the Institute of
Biodiversity and Protected Areas IBAP); (ii) their location and shared proximity to Bissau on the
opposite side of the Rio Geba, allowing for local comparison; (iif) data collection by the Malmon-
DeSIRA project in these villages, providing valuable context and data for this research; (iv) villages

utilisation of mangroves; and (v) proximity of mangroves or bolanha to villages.
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Figure 3 - Map of Guinea-Bissau with the location of the four selected villages (retrieved and modified
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3.5. Data collection

Data was gathered from various sources of information, both qualitative and quantitative, using
descriptive (Totino et al.,, 2023) and comparative analysis. The instruments for data collection
included semi-structured interviews, questionnaires, participant and direct observations, field
notes, and informal discussions. Purposeful sampling methods was used for both qualitative and
quantitative data to ‘maximise efficiency and validity’; for qualitative sampling is done until data
saturation (see section 3.5.1) and for quantitative until data generalisability (see section 3.5.2)

(Palinkas et al., 2015).

Data collection

Observations &

Interviews Literature Review

uestionnaires . . .
Q informal discussions

: ~ y ,

On-site visits to mangrove areas and

Interviews of participants until
data saturation

(both gender)

A maximum number of
household for questionnaires

(household head)

villages, complemented by informal

conversation

Ethnographic knowledge collected
during the previous months of
working in the country

Review of past literature, both
regionally and globally, on
mangrove ecosystem services,
restoration initiatives, and
community and gender
inclusion

Use of ecosystem services,
perceived importance of ecosystem
services and mangroves

Use of ecosystem services and
sustainable practices

Observed ecological and social
situation of the area, and insight of
IBAP project

Identification of trends,
exceptions, as well as similarities
and differences in the findings.

y
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A 4

Content Analysis (Atlas.ti)

Descriptive and statistical analysis
(Excel)

Descriptive analysis

Contextual insights and
comparative analysis

Figure 5 — Methodology for data collection and analysis

A cross-method triangulation was employed to cross-check information gathered through semi-
structured interviews, questionnaires, observations and informal discussions, and literature review.
This technique involved combining different qualitative and quantitative data collection methods
to ensure complementarity and reduce bias in the data. By counterbalancing the weaknesses of one
method with the strengths of another, it strengthens the results and conclusions of the study
(Thurmond, 2001). This approach aims to enhance the validity and credibility of the research by

ensuring a comprehensive and well-rounded exploration of the data sources and methodology
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(Noble & Heale, 2019). The main results for each data collection method were added to a table
and compared in the results (see Section 4). Discrepancies and similarities were discussed in the
discussion and compared to past and present literature to gain insight into the reasons for these

patterns (see Section 5).

Ecosystem services-oriented questions, focusing on perceptions and usage, were addressed
through interviews, questionnaires, and observations. Gendered aspects were primarily explored
in interviews, observations, and via the literature review. Although the questionnaires, designed by
Malmon-DeSIRA, were not specifically gender-oriented, they included targeted questions for
women related to wood usage, which will be used to complement other data. Restoration and
conservation initiatives are investigated through a literature review of projects, governance
structures, and past efforts within the region and globally and will be integrated in the discussion
section. This is further supplemented by interviews, exploring how local communities perceive the
specific initiative in their village, and cross-checked with informal conversations and observational

notes gathered during eight months in the country.

3.5.1. Semi-structured interviews

Semi-structured interviews in selected villages were conducted following the interview guide (see
Appendix 2), after prior oral informed consent. Interviews were conducted by the main researcher,
with the assistance of the two students mentioned above. The interview sampling was conducted
door-to-door, focusing solely on individuals aged 18 and above (often the household head, as is
culturally expected) who are connected to mangroves through usage, activities, or other
involvement. The number of interviews conducted was guided by data saturation. For each
participant, both gender and village of residence were recorded. Occasionally, interviews were
carried out simultaneously with both men and women due to time or language limitations. It is
important to note that the research took place during the rainy season, a period when villagers are
deeply engaged in agricultural tasks, which restricted their availability for interviews. As a result,
most interviews were conducted primarily in the early morning, late afternoon, or evening.
Interviews were also conducted over multiple days in order to include people who might not have
been available on earlier days. Interviews lasted on average five minutes instead of the fifteen
minutes that were planned, because participants used short answers despite attempt to engage in

the process of djumbai (informal conversations in Kriol).

To minimise bias in data collection, the researcher learned Kriol to conduct interviews and follow

basic conversations. However, some individuals did not speak Kriol but rather their ethnic
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language (e.g., Balanta), and the researchet's ability to follow everything being said was limited.
Hence, the two students from the Malmon-DeSIRA project provided translation when needed.
Besides, many women had difficulty speaking or understanding Kriol, which made it more
challenging to engage with them. Those who did not speak Kriol were not interviewed.
Additionally, more than three women referred us to their husbands, saying it would be better to
speak with them instead. Around five women in the villages did not feel comfortable speaking
with us, providing justifications such as their husbands not being at home, being unwell or fatigued,

or having limited proficiency in Kriol.

Moreover, the interviews were conducted in a way that encouraged participants to lead and have
control over the conversations. Questions were crafted to reflect the local communities'
understanding of mangroves, focusing on their perceptions of the importance of mangroves and
their usage patterns. The main topic was introduced without limiting the participants’ scope of
discussion, guiding them to share their perceptions of mangroves, the benefits they derive, and
their concerns or opinions freely. This left space for participants to mention any category of
service. If certain topics were not addressed, specific questions were introduced to shift the focus

again to the topic (e.g., Santos & Mourato, 2022).

To align with the local ontology and participants' understanding, questions were formulated based
on previous ethnographic knowledge, ensuring they were relatable and comprehensible. As a
result, it was not feasible to ask direct questions such as "What does a healthy mangrove forest
look like to you?" The concept of a 'healthy' environment does not resonate with people in these
villages. Instead, discussions focused on topics like rising tides, the importance of mangroves and

rice fields, changes in land use and cover, and the protection and planting of mangroves.

To ensure participants were involved and benefit from the study, at the end of each session, space
and time was provided for participants to ask questions about the project, mangroves, or any other
matters of interest. Both the student and the researcher then provided detailed explanations about
mangrove ecosystem services when asked, and offered advice on planting, restoring abandoned
rice fields, or protecting existing ones. This approach was intended to encourage a two-way
exchange, rather than a purely extractive process, fostering an environment where both parties
could benefit from shared information. If participants asked about accessing the results (in the
form of a short video summary) or how the data would be used, the option to share their

WhatsApp number was offered, which was often the only available method for internet-based
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communication. For those without a personal contact or access to a smartphone, the option to
provide the number of someone they trusted was given. Sharing results in these remote villages,
where access to phones and internet is limited, proved challenging. Only two participants, one
from Bissassema and one from Foia, provided their phone numbers. In Djabada, the video
summary will be sent to a student, who has relatives there, to show to the village committee on his
next visit. In N’tchudé, there was no request for a summary or project updates. The summary will
be sent in February 2025, to allow the research to be finalised and for a video summary to be

constructed.

3.5.2. Questionnaire — secondary data

Household (fogor in Kriol) surveys about the use of ecosystem services were conducted by the two
students of Malmon-DeSIRA, in February, August and September 2024 in the village of N’tchudé,
Bissassema, Djabada and Foia (see Appendix 3). The sampling technique involved surveying every
household in a village to include as many households as possible. A minimum of 60% of all
households in each village was achieved by returning during different months and revisiting
households that were previously unavailable. The questionnaire focused solely on provisioning
services, as these are the most tangible services to survey. The questionnaires were carefully
designed by the Malmon-DeSIRA project, with questions informed by prior knowledge of the
communities' use of ecosystem services and designed to closely reflect local ontological
perspectives. For example, the questionnaire uses June 7, 1998, as a time marker. Since many
people do not have a precise perception of time, using a significant date helps them orient
themselves temporally. This date marks the start of the civil war, a vivid event in the memories of

many, thereby enabling people to situate themselves more easily when this reference point is used.

The questionnaire aimed to determine which type of wood, mangrove or non-mangrove (referred
as forest wood in this paper), was most used for timber and biomass fuel, and to explore potential
other mangrove ecosystem services usage such as ropes, medicines, and wild foods. It also sought
to understand the methods, patterns, and drivers of wood collection, as well as the sustainability
of these practices, considering factors such as distance, mangrove species, season, preferences,
opportunities, and economic means. Questions about timber usage, such as wood cutting, cooking,
and smoking preferences, were directed specifically at women and household heads to ensure
information was gathered from both gender groups, conforming to the division of labour within
households. Participants had multiple choices available, allowing them to answer both forest and

mangroves for the same service.
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3.5.3. Observations & informal discussions

A wealth of ethnographic knowledge was gathered during the eight months spent in Guinea-
Bissau, which included a six month MSc internship working for Wetlands International, followed
by two months of research for this thesis with the support of Malmon-DeSIRA. Through regular
fieldwork in three regions of the country (i.e., Cacheu, Quinara, and Cantanhez) time was spent
discussing topics such as rice farming, living conditions, economic situations, and mangrove usage
with villagers, local students and NGO representatives. Additionally, a literature review, field
observations, informal conversations, and insights from NGOs and governmental organisations,
gathered through participation in seminars, forums, and meetings, provided a diverse range of
information. This informed the researcher on the multifaceted socio-ecological, political, and
economic context of the country. All these insights were recorded on the researcher’s phone or

computer as preliminary understanding, feeding into the research's purpose.

An informal conversation (see Appendix 4), lasting around 30 minutes was held with the project
coordinator of IBAP for the restoration taking place in the study sites. The project coordinator
was informed that the conversations was for the purpose of an academic research to understand
better the dynamics and viewpoints of IBAP, after collecting data in these village. Since the selected
villages had only this initiative implemented for mangrove restoration, the objective was to gather
additional information about the institute beyond reports and online sources. The interview began
with the coordinator providing a brief overview of the project's objectives and the rationale behind
its establishment, including the criteria for selecting or excluding specific villages. This was
followed by discussions on the observed outcomes of the planting initiatives and the potential
ecological and social improvements they could foster. Finally, the interview explored the
approaches to monitoring and evaluating the project to ensure its sustainability. It was not allowed
to record this conversation; hence the researcher wrote down notes on their phone after the

interview ended.

During the dedicated two months of research, field notes, pictures, and observations from both
participants and non-participants, was used to verify and cross-check the information gathered
during interviews and through questionnaires in the study sites. This helped analyse patterns of
influence that may have affected responses, including aspects related to the researcher’s

positionality and variations due to the questionnaires being conducted by different individuals.
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It also helps cross-check findings from other data collection methods to unveil complementarities

or discrepancies.

Throughout the whole time spent in Guinea-Bissau, and especially during the months of field
work, the process of ‘storying’ was engaged, aiming to share and interact rather than adopting the
stance of a detached outsider merely extracting information. Recognising that transparency about
the presence and identity of the researcher, as well as the objective of the research, and living in
villages, may encourage people to share more openly, a more collaborative and open exchange was

attempted during the data collection process.

3.5.4. Literature review

The literature review was used to develop an understanding of the ecological and social dynamics
associated with mangrove ecosystem services and to explore how restoration initiatives
incorporate community perspectives, both in Guinea-Bissau and globally. The main research
engine used was Google Scholar, along with various paper recommendations from academic peers.
Terms and keywords such as ‘mangrove ecosystem services, ‘Guinea-Bissau mangrove
restoration,” ‘community perceptions,” ‘drivers of mangrove changes,” ‘gender and ecosystem
services,” ‘gender dynamics Guinea-Bissau,” and ‘Mangrove Swamp Rice’ were used to filter the
results. This provided insights into policies, laws, and governance related to mangroves in Guinea-
Bissau and examined both past and present conservation and restoration efforts, including their
impacts on local communities at national and global scales. Overall, the literature review was
employed for comparative purposes in the discussion section of the study, examining global
literature and past studies to identify trends or exceptions in findings, as well as similarities or
differences in the data, and to cross-validate findings from other data collection tools by comparing

how scholars have previously described these issues.

3.6. Data analysis

3.6.1. Interviews

A total of 66 interviews were conducted across the four villages: 21 in Bissassema, 16 in Foia, 12
in N’tchudé, and 17 in Djabada. The number of interviews conducted in each village depended on
data saturation, particularly in smaller villages like Foia and N’tchudé, where shared meanings were
stronger, as well as the availability and willingness of participants to engage in interviews. Five
interviews were excluded for various reasons: either due to insufficient content (e.g., interviews

lasted under five minutes where the participant struggled to understand the questions), because
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recording was not permitted and the researcher could not capture all details, or because the
interviews were irrelevant (e.g., participants who had no connection to or use for mangroves).
Additionally, some participants misunderstood the questions; for instance, participant 11
associated mangroves with bolanha, resulting in responses focused solely on rice field work. Hence,
out of the 66 interviews conducted, 61 were imported into the content analysis software Atlas.ti.

From these final imports, 20 interviews were conducted with women, and 41 with men.

Interviews were transcribed by one of the students into Kriol, then translated to English for
analysis by the researcher. The interview transcriptions were processed using Atlas.ti. The data
uploaded to Atlas.ti was organised into distinct group categories, specifically by village (Bissassema,
Foia, Djabada, and N’tchudé) and gender (men and women). This categorisation facilitated
comparisons between villages based on previously outlined criteria, such as participation in
restoration initiatives, as well as the distance and access to mangroves and how these factors might
influence villagers’ perceptions of mangrove ecosystem services. Additionally, it enabled
comparisons between gender groups regarding resource usage, division of labour, rights to access

resources, and opportunities or abilities.

The comparisons and analyses were facilitated by creating codes based on the categories from the
theoretical framework, aligning them as closely as possible with the theory (Table 2). However,
some categories from the theoretical framework were excluded from Atlas.ti, as they were not
mentioned clearly or in sufficient detail during the interviews and may only be relevant for the
literature review. By establishing these categories, quotes and keywords from the interviews were
highlighted and matched to their corresponding categories. This approach enabled further analysis,
such as examining the frequency of mentions of specific ecosystem services, drivers of change and
patterns discussed during interviews. The inclusion of group categories for villages and gender
enabled comparisons of similarities and discrepancies both between villages and across gender
groups. As a result, data on direct and indirect drivers of change, as well as gendered ecosystem
service uses, were extracted into Microsoft Excel, and graphs were created from the coded data.
The quotes highlighted through the coding process were then used to answer the research
questions in a logical manner by analysing the specific narratives within each category and

identifying similarities or discrepancies.
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Table 2 - Coding categories in Atlas.ti

Main category Sub-Category

Direct drivers of change Changes in local land use/cover

Environmental change

Indirect drivers of change Economic
Sociopolitical
Gendered drivers Decision making

Division of labour

Opportunities and abilities

nght to access resources

Constituents of well-being Security

Basic material for good life

Health

Good social relations

Mangtrove plantation Perception of planting

Perception of project

Provisioning services Biomass fuel

Capture fisheries

Crop cultivation

Medicines
Timber

Wild food

Regulating services Erosion regulation

Soil quality regulation

Water regulation

3.6.2. Questionnaires

A total of 280 household questionnaires were conducted across four villages: 97 in Bissassema, 57
in Foia, 35 in N’tchudé, and 91 in Djabada. This corresponds to at least 60% of all households in
each village. The smaller number of household questionnaires in Foia reflects the village's smaller
size compared to the others, indeed Djabada and Bissassema have many more households than

the two other villages. In N’tchudé, the lower number was also due to farmers spending significant
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time working in the rice fields on the island in front of the village. With the additional time spent
commuting to the island, they returned to the village much later than in other villages, leaving little

time to conduct the surveys before sunset.

Due to gender roles division within a village, questionnaires were conducted with household heads,
which most of the time was a man. Hence, it is important to note that questionnaire surveys may
obscure gender differences within households (James et al., 2021). This will be considered in the

discussion of the study’s limitations.

The questionnaire data on ecosystem services usage were transferred into Microsoft Excel for
storage and subsequently cleaned to ensure consistency across all villages, thereby facilitating
meaningful comparisons. Data from all villages were consolidated into a single Excel sheet, which
included a summary section where total responses for each service were calculated, and basic
arithmetic operations were conducted. Responses of ‘YES’ were assigned a value of 1, and NO’ a
value of 0, to produce a final score for each village and each service. This final score was divided
by the number of households interviewed in each village to calculate percentages for each
response, enabling comparisons between villages. The dummy variable does not account for
differences among mangrove species. For the scope of this thesis, the goal is to understand the
extent of mangrove use compared to other types of forest use. Consequently, households using
one or multiple mangrove species (e.g., Rhizophora and Avicennia) were assigned the same value.
However, they could select both forest and mangrove resources for the same service if they

preferred, showing overlapping resource use.

3.6.3. Field observations

Field observations collected during the fieldwork, including notes, photographs, and an informal
interview with the IBAP representative, were compiled into a document. This information was
used to cross-verify data from interviews and questionnaires by organising it into a comparative

triangulation table (see Table 6) to identify both complementarities and discrepancies.
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4. Results

This section is organised to present findings in an order that corresponds to the three sub-research
questions, while integrating elements of the conceptual framework to structure the sub-sections.
The structure facilitates an understanding of the main findings by integrating data from
questionnaires, interviews, and field observations. The first section presents the local
community’s perceptions of mangroves and their reliance on them, drawing on insights from
both interviews and questionnaires. The second section discusses gender-specific findings,
such as rights to access mangrove resources and opportunities or abilities in relation to
extracting and using these services. Finally, the third section focuses on mangrove cover change
and restoration initiatives, identifying the drivers of this change. This section also examines the
impact of restoration initiatives in these villages and the related perception of planting and the
project by participants. This final section concludes by highlighting sustainable practices already
in use that are linked to mangrove ecological processes. At the end of the section, a comparative

table summarising data triangulation across themes and data sources is presented (see Table 06).

4.1. Local communities’ perception of mangroves and current uses

“Mangroves have huge importance because without them we cannot continue working in
our rice fields. Mangrove swamp rice are very important because this is where we see the

rice that we eat.” (Participant 52 - Man — Djabada)

4.1.1 Provisioning services

As revealed in the interviews, across the four villages within the Quinara region, local communities
maintained a close connection to the mangroves, primarily linked to rice production. It was evident
that people viewed mangroves as a valuable ecosystem that underpins their food security. This
relationship encompasses not only rice production, and recognition of the fertile soil of
mangroves, but also capturing fisheries, with resources such as fish and crabs, and the collection
of wood used for cooking and smoking fish. Provisioning services was the category of ecosystem
services that was mentioned the most (97% of participants mentioned it), especially mangrove
wood providing timber (41%) and biomass fuel (48%0), as well as capturing fisheries (36%) (see

Figure 12 and Table 5).
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Wood for biomass fuel
Using questionnaire data (see Table 3 and Appendix 6), it appeared that in Djabada and
Bissassema, households primarily use forest wood for cooking (88% and 92% respectively), while
Foia and N'tchudé rely on mangroves as their main source (93% and 100% respectively). Across
all villages, questionnaire data showed that most households reported using mangrove wood for
cooking salt (villages average of 63%), though Bissassema shows a slight variation, with more
households using forest wood for this purpose (66%). In Djabada, a woman shared that she
previously used mangrove wood for cooking salt but now relies on plastic sheets provided through
the PADES project in collaboration with IBAP. In N’tchudé, households also previously used
mangrove wood for salt cooking but now plastic sheets, given by the same project, are used to
extract salt from the bolanba, with eight women reporting this use. While most households across
villages use mangrove wood for cooking salt, questionnaire data showed that they tend to prefer
forest wood for smoking fish (67% villages average) except in N'tchudé, where mangrove wood is
primarily used (91%). Households in Djabada and Foia tend to prefer mangrove wood over forest
wood, except for smoking fish. In Djabada, while conducting questionnaires, three participants
mentioned during informal conversations that they avoid using mangrove wood (Avicennia sp.)
for smoking fish because it turns fish black. Instead, they used to use poz/ao (Kapok tree in Kriol),

which is said to give the fish a better colour.

“INT: Is there a place where you never go to cut mangroves |...]?
PAR: Yes, there are some places, the ones that are far away because they are hard to
access.” (Participant 12 — Bissassema)

Opverall, questionnaire data (see Figure 6) demonstrate that they are some intervillage differences
with no specific patterns in the use of fuelwood for the household. While the village of N’tchudé
use mangrove wood for all fuelwood purpose, the village of Bissassema use mainly forest wood.
This might be explained by the distance needed to access mangrove wood, Bissassema being

further away from a mangrove forest then N’tchudé.

Table 3 - Percentage preference for mangrove and forest biomass fuel use across villages.

Fuelwood Djabada Bissassema Foia N'tchudé
Wood for cooking | Mangrove 76% 32% 93% 100%
food Forest 88% 92% 39% 3%
Wood for salt Mangrove 79% 46% 75% 51%
production Forest 24% 66% 12% 6%
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Wood for smoking | Mangrove 25% 11% 30% 91%
fish Forest 88% 90% 75% 14%

Mangrove wood as biomass fuel
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Figure 6 - Radar charts illustrating the percentage preference for mangrove and forest biomass fuel usage
in each village.

Moreover, from interview discussions, mangrove wood was shown to be especially valued for
biomass fuel as the wood was considered superior to other types. Three participants explained that
its higher density allows it to burn more efficiently, a quality particularly appreciated for cooking

as exemplified by this statement: “Mangrove wood is heavy and works well for the fire [...].
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Mangrove wood is better for cooking because it is denser compared to inland forest wood, which

is lighter.” (Participant 4 — Woman — Bissassema).

Wood for timber
Questionnaire data (see Table 4 and Figure 9) revealed that all villages use mangrove wood
exclusively for bridge construction, with Rhizophora sp. as the dominant choice in N'tchudé (63%)
and Foia (74%), and Avicennia sp. in Djabada (36%) and Bissassema (49%). Mangrove wood is
also used almost exclusively for dam dike construction (villages average of 93%), where poles
are set in 2-4 rows inside the dike, typically tied together with natural fibre ropes before being filled
with mud. Moreover, mangrove wood is also primarily used to strengthen dams by constructing
dikes across marigots, sea branches, or rivers (villages average of 92%). This refers to strong poles
split into at least two branches on one end, placed obliquely against the vertical poles to support
the inner structure of the dike. In Djabada, one participant referred to using sand-filled bags and

abandoned ropes to close a river, strengthening the dam structure. Plastic ropes, rather than natural

fibres, are used to tie the beams of the inner structure.

Figure 7 — Avicennia spp. used to build a fence in the rice fields; to repair a dike; to strengthen dam.

Results from the questionnaires further indicated that, across all villages, 82% of households
primarily use forest wood for house construction, especially for roofing. Indeed, mangrove wood
is used by only 15% of households for this purpose. For fencing (i.e., to enclose gardens or protect
rice fields from cattle during the rainy season), mangrove wood is generally preferred (82%),

though Djabada has a majority of households using forest wood (58%).
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Figure 8 - Avicennia spp. for cow's fences; Rhizophora spp. for house structure; Laguncularia spp. for
house fences

Opverall, the questionnaire data demonstrate some inter-village similarities in the use of mangrove
wood as timber. All villages consistently use mangrove wood for constructing dikes and dams,
including reinforcing dike structures, likely because these are built within the mangroves for rice
cultivation. This might indicate a proximity factor as bridge and dam structures are typically
constructed to protect mangrove swamp rice fields, hence mangrove is easily accessible for this
timber usage. Although not mentioned during interviews, the resistance and durability of the wood
is probably the primary factor for selection. Lastly, a majority of the households in all villages use

forest wood for house structures and roofing.

Table 4 - Percentage preference for mangrove and forest timber use across villages.

Timber wood Djabada Bissassema Foia N'tchudé
Wood to build a Mangrove 55% 88% 98% 100%
bridge Forest 8% 3% 0% 0%
Wood to build a dam | Mangrove 78% 94% 98% 100%
Forest 5% 1% 0% 0%
Wood for reinforcing | Mangrove 75% 96% 98% 100%
a dam's dike structure | Forest 9% 2% 2% 0%
Wood for house Mangrove 4% 21% 21% 29%
roofing Forest 97% 82% 84% 77%
Wood for house Mangrove 5% 36% 37% 51%
structure Forest 97% 78% 82% 71%
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Mangrove wood as timber
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Figure 9 - Radar chart illustrating the percentage preference for mangrove timber usage in each village.

Additional provisioning services from mangroves

The questionnaire findings indicate that additional services from mangroves, such as charcoal,
medicines, and wild food, are less frequently utilised. For wild food, only two participants in
Djabada mentioned that they previously relied on mangroves for food during periods of scarcity,
but they now rely on the security provided by harvests and purchase imported rice. Just 3% of
households reported hunting in the mangroves. Approximately half of the households (51%)
across all villages collect honey from mangrove forests (see Figure 10), although only three
households in Djabada reported intentionally placing bechives in the mangroves.

The sale of wood outside personal use is uncommon, and charcoal production primarily depends
on forest wood (27%). In N'tchudé, only 2.9% of households produce charcoal, compared to
approximately 40% in other villages. For medicinal purposes, a small percentage of households
(8%) reported using mangrove wood, primarily for treating itchy skin, improving skin and blood

health, and alleviating pain and inflammation (see Appendix 5).
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Figure 10 - Percentage of participant who collect honey in the mangroves

Forest wood is the predominant choice for plough handles in Djabada households, with 99%
selecting it for rice farming. In Bissassema, forest wood is also the primary option (85%), although
some households also use Avicennia sp. (42%) (multiple responses were allowed). Foia and
N'tchudé demonstrate greater variability: in Foia, 65% of participants use mangrove wood and
67% use forest wood, while in N'tchudé, 77% use mangrove wood and 40% use forest wood.

Additionally, very few households use mangrove wood for making ropes.

Figure 11 — Traditional hand plough for rice agriculture
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4.1.2. Regulatory services

Mangrove regulatory services were not addressed in the questionnaires; however, interviews
highlighted their importance, with 54% of participants recognising the regulatory functions
provided by mangroves (see Figure 12 and Table 5). The graph and table below illustrate the
number of times these services were mentioned during interviews, particularly emphasising their
role in coastal protection through water flow and erosion regulation. Notably, 36% of participants
identified mangroves as crucial for safeguarding rice fields by regulating water flow and preventing
erosion (10%). As explained by a farmer from Bissassema: "The closer the mangroves are to the
rice fields, the better they can prevent salty water from causing damage. If the mangroves are far
from the dikes, salty water can easily cause damage, gradually eroding the dikes. This is why it is
beneficial to have mangroves close to the rice fields to protect against salty water." Additionally,
15% of participants acknowledged the role of mangroves for soil quality regulation: "If you open
new rice fields in the mangrove areas, the rice will grow better, and the yield will be higher."

(Participant 16 — Man — Bissassema).

Mangroves Ecosystem Services Uses

Water regulation I
Soil quality regulation N
Erosion regulation I
Regulating services I
Wild food
Timber
Medecines
Crop cultivation
Capture fisheries
Biomass fuel
Provisioning services I
0 10 20 30 40 50 60 70 80 90 100

Percentage of mentions

Figure 12 — Number of mentions of regulating (blue) and provisioning (green) mangrove ecosystem services
during interviews, all villages and gender groups combined.
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Table 5 - Number of mentions of mangrove ecosystem services during interviews and their
corresponding percentages relative to the total number of participants interviewed, all genders and
villages combined

Ecosystem Services Number of mentions Percentage
Provisioning services 59 97%
Biomass fuel 29 48%
Capture fisheries 22 36%
Crop cultivation 16 26%
Medecines 2 3%
Timber 25 41%
Wild food 3 5%
Regulating services 33 54%
Erosion regulation 6 10%
Soil quality regulation 9 15%
Water regulation 22 36%

4.1.3. Importance of mangrove as a constituent of well-being

Food security through rice production emerged as the primary constituent of well-being for all
participants across villages, a theme consistently apparent in both interviews and questionnaires
and in informal discussions. Participants’ sense of well-being was evident when they highlighted
how mangroves provide essential resources that support rice production. They warned that the
loss of this ecosystem would lead to serious consequences, including hunger. One man in Djabada
noted: “If mangroves are not there, nobody can work because the tides come in strongly. Now,
compared to before, it is causing tiredness in the village, because if the rice fields are damaged,

there won’t be rice, and hunger will increase.”

Additionally, social conflicts over resources were mentioned during interviews, with two
participants highlighting that resource access — whether to mangroves or rice fields — can lead
to conflicts among farmers and families. They described increased competition over rice fields,
noting that if a farmer allows mangroves to regrow in their field, others should not cut them to
avoid conflict. Another farmer from Foia added: “Mangroves bring problems between families.
For example, if you work in someone else's location, this can create issues in the village, leading to
conflict.”. One constituent of well-being then is this access to mangroves, intrinsically linked to

bolanha, that plays a role in contributing to dampening social conflicts. Overall, in the challenging

51



socioeconomic context of Guinea-Bissau, with high food insecurity, rice yield stands as the primary

measure of well-being for these four communities in the region of Quinara.

4.2. Gendered interactions, connections and perspectives on mangroves

During the interviews, participants across all gender groups consistently linked mangroves to rice
production in response to questions about the importance of mangroves, the potential for their
increase or decrease, and the benefits they provide. Rice production was frequently cited as a
primary advantage of mangroves. Both gender groups highly valued provisioning services;
however, women more frequently mentioned fisheries (52%) and biomass fuel (52%), while
men more often referred to crop cultivation (37%) and timber (41%). Regulating services
were mentioned more often by men (61% compared to 33% for women). Water regulation was
mentioned by both groups, whereas soil quality and erosion regulation were only mentioned by
men. These results correlate with tasks typically performed by each gender group and gender
abilities, as observed during fieldwork. Figure 13 displays the number of mentions for each

service, including responses given after follow-up questions by the researcher.

Gendered usage of mangrove services

| |‘ ‘ ‘ ‘

Normalised responses (%)
8 8 3
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Provisioning PR:Biomass PR:Capture PR:Crop PR:Medicines PR:Timber PR:Wild food Regulating RS: Erosion RS: Soil RS: Water
services fuel fisheres cultivation services regultion quality regultion
reguhtion

B Men ®Women

Figure 13 — Normalised count of gendered usage of mangrove ecosystem services from interviews, across
all villages.
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4.2.1 Rights to access resources and decision-making power — timber harvesting by

women

Questionnaires (see Figure 14) revealed that mangrove timber harvesting for fuel (e.g., cooking,
smoking fish, or salt production) is exclusively conducted by women, occasionally with the help
of young boys if resources permit (i.e., money or time). In contrast, interviews and field
observations noted that men collect mangrove wood primarily for structural uses, such as house

construction, fences, or ploughs.

Gender Roles in Wood Cutting for Fish Smoking
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Figure 14 — Questionnaire data on percentage of responses for gender roles in wood harvesting for smoking
tish

Throughout interviews, it appeared that women were often asked by men to stop cutting
mangroves as it damages rice fields, as explained by a man from Djabada: “[...] For three years
now, we’ve told the women to stop cutting. If they cut green or wet mangroves, they’re only asking
for trouble—it will cause us hardship.” If women cut down mangrove wood, then it is the dry
wood or far from the rice fields. Most of the time, this was an initiative or an obligation by men,
and especially in the villages of N’tchudé and Djabada (where there is project intervention), but
this was also noted for Foia and Bissassema as was explained by a woman from Foia: “It is the
men who give the authorisation to women regarding where they can go to cut wood because it is
the men who work in the rice fields.” And by a man in Bissassema: “[...] One year, women cut
down a lot of wood there, and we saw how it significantly contributed to the destruction of the
rice fields. This is why we now prevent them from cutting mangroves in the areas near the rice

fields.”
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It became evident that the restrictions on woodcutting have impacted women, who now need
to travel further to gather wood, either from distant mangroves or other forest areas. This
additional distance is more physically demanding, and as previously mentioned, other types of
wood are less efficient for biomass fuel than mangrove wood. Additionally, they can no longer sell
mangrove wood to Bissau, resulting in the loss of a source of income. This impact was
acknowledged from time to time such as through this statement from a man in Djabada: “Men
prevent women from cutting down mangroves; hence, there are advantages [in the mangroves| for

men but not for women.”

However, this impact is balanced by all participants’ focus on community food security and the
understanding that, despite the division of labour, both families and village benefit—or suffer —
from the quality of rice yields. This was clearly explained by one farmer in Djabada: “If we don’t
take care of the mangroves, none of us—men, women, or our children—will have food.”
Moreover, through informal discussions, it was noted that many women have independently
decided that it is best to stop cutting mangrove wood to help preserve the ecosystem, recognising

the long-term importance of sustainable practices for community well-being.

4.2.2. Gendered interaction with mangroves — opportunities and abilities

It appears through interviews and questionnaire data that gender roles are very clear in
household provisioning. However, recently, due to the decline in mangrove cover, women
mentioned in interviews that they have been impacted in terms of access to resources, as well
as opportunities and abilities for income-generating activities. Indeed, as mentioned above,
women have been prevented from cutting down mangroves, as this is believed to create large
empty spaces within the mangroves. While this ultimately benefits everyone in terms of rice
production and the protection of rice fields, women previously relied on selling this wood to
generate some income, which is now impossible, as explained by a woman from Bissassema: “You
know, we used to cut down mangroves to sell in Bissau. But now, people have told us to stop. If

we cut them, the water will damage the dikes, so we stopped cutting and selling mangroves.”

In terms of gender abilities, it was mentioned during an interview that Balanta women cannot
row canoes to access remote areas of the mangroves; often, they cannot reach certain places or
collect as much as they need due to the distance and their lack of financial means to pay for
assistance by young boys. Hence, they are dependent on men to row the canoe if they need to

transport wood by the river.
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Moreover, although women often engage closely with mangrove ecosystems through activities like
fishing, crabbing, and timber extraction, many redirected questions to their husbands or other
men, citing a lack of expertise to answer the interview questions. As participants expressed,
mangroves are strongly associated with rice production and, therefore, with labour in the rice
tields, which is primarily performed by men—though women play an important role in rice

transplanting (paranta in Kriol).

Overall, when directly asked whether men and women share the same advantages, the response
was almost always affirmative (67% women, and 45% of men responded “yes”). Despite a division
of labour in activities such as wood cutting, rice cultivation, and fishing, differing decision-power
abilities, and restricted access to resources for women, all benefits ultimately contribute to the
household. Thus, even if one activity is impacted by the decline in mangroves, it appears not to

matter which gender is affected, as the consequences impact the whole household.

4.3. Mangroves cover change & restoration efforts

This section will first describe the drivers that contribute to changes in mangrove cover and,
consequently, the ecosystem services provided. It will then expand on participants' perceptions of
mangrove planting and the restoration project, drawing insights from interviews. The section will
conclude by highlighting insights from interviews, questionnaires, and observations regarding

sustainable practices in mangrove use across the villages.
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4.3.1. Drivers of change in mangrove cover

Drivers of change

16 Changes in local land use/cover

37 Environmental change
14
Economic

Sociopolitical

33

Figure 15 — Relative percentage of mentioned drivers of change during interviews

Changes in land use/cover

“The mangroves used to be very close, but now they are quite far away.”

(Participant 18 - Man — Bissassema)

Informal conversations with villagers and field visit reveal that in every village, there has been a
change in mangrove cover, with a decline in mangroves in the surroundings of all villages. During
interviews, 32% of participants stated that mangrove cover will decline (see Figure 18), explaining
that it will decrease because people are cutting them down to create new rice fields or to use for
timber and biomass fuel. As explained by a participant in Foia: “[Mangroves] will decrease because
people work with them a lot, like opening new rice fields. This is why mangroves have a tendency

to decrease even more.”

Moreover, 73% of interview participants in Djabada expressed that mangroves would decrease as
they do not see improvements from the project, and erosion and high tides are becoming more
severe than ever. It seemed that participants in Djabada were more pessimistic, with significantly
more responses focused on decline compared to those from N’tchudé: “[Mangroves] will decrease
because we planted them, but they did not grow, and the tides take away the mud, causing the

mangroves to fall. High tides are increasing more than before.” (Participant 51 — Man — Djabada)
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Figure 16 — Questionnaire data on the percentage of responses regarding whether the distance from the
mangroves has increased since 7 June 1998

Opening of new rice fields since 1998
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Figure 17 — Questionnaire data on the percentage of participant who opened new rice fields since 7t of
June 1998

Through questionnaires, it is evident that all villages have been opening new rice fields, especially
in N’tchudé, with 74% of households answering this question, compared to 48% in Djabada (see
Figure 17). However, when asked during interviews whether they think mangrove cover will

increase or decrease in the future (10 to 20 years) more than half (60%) of interview participants
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stated that they believe mangroves will increase (see Figure 18). The reasons varied, including that
they have stopped cutting down (wet) mangroves, that salty water is entering the rice fields (likely
due to erosion and sea level rise), allowing mangroves to return, and in villages with project
interventions, participants believe the mangroves will increase because they are being actively
planted through these initiatives. Additionally, some people have noticed mangroves growing
around their rice fields. Two participants also stated during interviews that if mangroves are cut
down, they tend to regenerate naturally as exemplified here: “I do not think mangroves can ever
disappear; they can only increase, and they also reproduce. When you cut them, you can see others

growing next to it.”” and here: “[Mangroves| will increase. If you cut a lot, they grow back a lot.”.

Interviews revealed that 83% of participants from N’tchudé responded that they believe
mangroves will increase due to planting mangroves through the project. However, this could be
biased due to the interview being conducted the same day as the IBAP project arrived in N’tchudé.
One participant from the nearby village of Foia also stated that mangroves will increase because

they have planted them in N’tchudé.

Expected future mangrove cover

Increase
Decrease
32

60 No clear answer

Figure 18 — Relative percentage of responses regarding whether mangrove cover will increase or decrease
in the village.
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Environmental change

“[...] the tides take away the mud, causing the mangroves to fall. High tides are increasing more

than before.” (Participant 51 — Man — Djabada)

It became apparent during field work, that despite rice production clearing mangrove spaces, this
decrease is now amplified by sea level rise causing coastline erosion, with high tides increasing and
damaging the rice fields and the mangroves. This was especially visible in the village of Djabada —
a village where the impacts of mangrove cover loss and erosion are most evident — where almost
every participant mentioned these factors and showed clear preoccupations for the coming years

and the high tides coming in more than ever before (see Figure 19 and 20).

Some participants from Djabada shared insights during interviews about how the landscape once
appeared compared to today, often through recounting stories from the past such as these two
examples: “When we were little, if you stood looking at the sea, every place was closed, but now
there are gaps [...].” and “Before I was born, mangroves were there because we heard our
grandfathers tell us about the tides. When we were taking out the cows, there were a lot of
mangroves; before, you could cross the river and see a lot of mangroves. But now, mangroves are
damaged because salty water is taking them down every day; they are falling”.

Another environmental change noted by participants during informal conversations was the shift
in rainfall patterns. People mentioned that, nowadays, men are sometimes unable to work in the
rice fields due to excessive water (i.e., intense rainfalls during high tides prevent drainage (Temudo
& Cabral, 2017), while at other times, dry conditions prevent the mangroves from regenerating.
Field observations and informal conversations have highlighted the formation of tannes (i.e.,
hyper-saline zones) and the reduction of soil fertility in upper fields due to the extended duration

of the dry seasons and higher temperatures.
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Figure 19 - Visible erosion along the coastline of Djabada Portu

“The high tides come in, and the rice fields get damaged.” (Participant 57 - Man — Djabada)

Figure 20 - Flooded rice fields in Djabada Portu due to high tides and rainy season

Economic
Economic drivers of change were identified through the interviews, particularly when discussing
financial means for transport to reach forested areas or the ability to pay for new housing materials.
Opverall, from the interviews and questionnaires, it appears that mangroves are not exploited for
economic incentives or profit but are primarily used to meet household basic needs. This is
exemplified in the questionnaire data, particularly regarding salt production, where an average of

58% across villages is produced for household use and 20% for both household use and selling.
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Three women mentioned that they lack the financial means to transport wood from distant areas,
as one woman in Djabada explained "We do cut mangrove wood, but we cut more forest wood.
You search for a car that can bring you there, but for the mangroves, it is difficult to find a canoe;
this is why we cut more forest wood." This suggests that due to financial constraints, such as the
difficulty in finding a canoe or hiring help for rowing, women tend to cut forest wood instead of
mangrove wood. Although they ultimately go to the forest and pay for a car to transport the wood

home, finding a canoe seems to be more difficult, even when money is available.

Additionally, some participants have stopped using mangrove wood for house structures,
mentioning they now have the financial means to use zinc. This change has led to a reduced
reliance on mangrove wood and instead increased demand for forest wood to support the roofing
structures. However, it must be noted that this is mainly the case in N’tchudé¢, where, based on
tield observations, the availability of tall mangrove trees is limited. Mangroves can still be used for

structures with zinc, provided the resource of tall mangrove trees is available.

Finally, through field observations, informal conversations, and interviews, many participants
expressed a sense of powerlessness regarding the restoration of mangrove cover. They believe little
can be done without external assistance to restore mangroves and protect their rice fields. One
participant in Bissassema stated, "We do not have the means to stop this." Upon further
questioning, participants shared that they lack the time, money, or knowledge to invest in planting
mangroves. Therefore, they emphasised the need for support from external organisations that
could provide livelihood compensation and help reduce the strain on mangroves (e.g., through

providing plastic sheets for salt production).

Sociopolitical

Within the context of this study and the drivers of change influencing mangrove cover in the
selected study villages, it appears that the IBAP restoration project is the primary sociopolitical
driver affecting the resource use of mangroves. During an informal conversation with the IBAP
project coordinator, it was explained that the project came to do awareness raising on the
importance of mangroves and resources they provide and on the techniques for planting. They
engaged people from the village and colleagues from Bissau in the planting restoration initiative.

The selection of village was based on the level of commitment or interest and considering potential
benefits for women. The coordinator mentioned that young people in the communities have been

highly active, although their report stated otherwise (Instituto da Biodiversidade e das Areas
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Protegidas, 2021). IBAP has put into place an education system in schools to teach the importance
of mangroves to younger generations. In questionnaires and interviews, household heads (woman
or man) were the ones giving answers, as culturally expected, which means there is little data input

from younger generations.

It was mentioned that there is now much less mutual assistance among farmers compared to the
past, which makes it more difficult to select locations for restoration. It was further mentioned
that significant political challenges have complicated the implementation of the project in Djabada.
In this village, the island was chosen by IBAP because the communities were more focused on
rehabilitating the bolanbas (rice paddies) than on restoring mangroves. This island is far from the
village and farmers must row to get there. New rice fields were recently opened there to account

for the loss of fertility in the upper lying fields of the village.

A notable aspect is that participants had varied responses during interviews when asked about
what the project provided in return. Some mentioned that everyone involved received money,
others noted that tools were given to the village, while some emphasised that they participated
solely because of its importance to their community and would have done so without financial
compensation, such as one woman in N’tchudé: “I went because the project came to help us here
in our village, and for this, I am happy. I would have gone even if they did not pay us, simply
because I want to help.” However, during the informal interview, IBAP’s project coordinator,
denied any direct financial compensation and stated that only livelihood compensation (e.g., food
for work such as rice, oil, beans, canned fish, etc) or infrastructures (e.g., rice milling machines,
wells, etc) for the villages were given. In exchange for the participation of people from the village
in the plantation, plastic sheets for salt production were given to the village as well as machines
for grinding rice, horticulture tools, etc. Furthermore, interviewed participants provided
conflicting statements, with some mentioning that only women participated, others stating that
only men were involved, and some claiming that the areas they planted had grown very well, while

others said the opposite — that the planting had not been successful at all.
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4.3.2. Mangroves restoration initiatives

Perception of planting

Reasons for planting
Ecological Support
Reducing Salty Water Impact
Protection of Dikes

Protection of Rice Fields
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Figure 21- Number of mentions recorded in questionnaire responses for reasons for planting

When asked in questionnaires about their views on planting mangroves and its potential
advantages, most participants indicated that the primary reason for planting mangroves is to
protect rice fields from environmental threats, particularly the impact of saltwater. The three main
reasons are connected to rice production; thus, it means that they mostly plant mangroves with

provisioning ecosystem services in mind (see Figure 21).

Villages with project interventions often associated questions about planting mangroves with the
project. When asked if they planted mangroves outside project initiatives, most participants
responded negatively. In Bissassema, three participants mentioned waiting for IBAP to intervene
and referred to N’tchudé as an example of planting efforts, while others reported no planting
activity. However, in Foia, one man noted voluntarily planting mangroves to protect rice fields
from salty water, explaining: “We plant them because it benefits us. We collect seeds of Avicennia
that have already grown a bit, take them, and plant them in places where there are no mangroves.

It only takes two months to see improvements.”
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Perception of project

This section will highlight the differing perceptions during interviews of the restoration project
across villages, serving as a comparison between those that have received the project's intervention

(N’tchudé and Djabada) and those that have not (Foia and Bissassema).

In N’tchudé the responses were almost all positive when asked about the impression of the IBAP
project in their village. Overall, participants were satisfied and positive about the future mangrove
cover in their village. However, some participants mentioned that in the first years of the project,
IBAP were employing techniques that were neither efficient, nor good for the mangrove’s growth,
as they were uprooting juvenile mangroves instead of foraging for propagules on trees, as described
by one man from N’tchudé: “The first year, they did not grow very much because we took
mangroves that already had some roots, which caused many to die. But in the second year, they
came, and we took some propagules instead to plant them, and they grew well, so they stopped

dying.”.

By contrast, participants from Djabada were much more pessimistic about the future mangrove
cover in their village and of the positive contribution of IBAP. It appeared that the slow growth
rate and high mortality rate of mangroves planted by the participants in collaboration with IBAP
were feeding into the fears linked to sea level rise damaging rice fields and potentially the village
in a few years as explained by one participant: “Given Djabada's location on the coast, mangroves

are crucial for the village as they protect us from the wind, preventing damage to our houses.”

Two farmers from Djabada (participants 58) further discussed how “IBAP only has projects for
the island, not for our rice fields.”. They described, with disappointment, how the project already
came six times, yet the mangroves are not growing and continue falling, and that IBAP want
farmers to let go of some rice fields on the island to do restoration. However, the farmers are
worried about rice food security as one of them explained: “They told us to give up 100 metres
[on the island]. The problem is that then the rice fields left wouldn’t be sufficient for our large
population.” After discussions with IBAP, they decided to give 50 meters away for mangrove
restoration through planting. One issue raised by these men were that IBAP asks them to give
away rice fields on the island, when their more immediate concerns are about restoring mangroves
closer to the village shore, to protect the rice fields next to the village, and hence the village itself

from sea level rise.
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However, it appears difficult to plant anything at the edge of the sea in Djabada, with participants
mentioning: [...] You plant, and it does not evolve; it just gets damaged. It grows, then it gets
damaged.” Both men acknowledged the importance of restoring these mangroves and credited
IBAP for the project, recognising its benefits and how it enables them to return to the rice fields
on the island. They explained that the project emphasised how planting benefits both the project
and the village and clarified that the project's role is to offer guidance rather than remain
permanently. Nonetheless, they seemed frustrated with IBAP’s technique in doing so, as one of
them explained: “But the land we use for food, our rice fields, it is vital. You know that if someone
has land for growing food, they will do everything they can to maintain it. However, despite us
saying this, they still took our land. They came and took my field as well. That's how they operate—

planting in one area and expanding into the surrounding lands.”.

Opverall, participants from both Djabada and N’tchudé mentioned that the project explained to
people who participated in the planting initiative that they need to stop cutting mangroves and
explained techniques for planting mangroves. An overall satisfaction was felt, although many
participants still asked us to explain the importance of mangroves or how to plant them. Hence, it
appeared that only people helping IBAP got hold of the knowledge, whereas the rest of the village

did not.

In Bissassema and Foia, no mangrove restoration project took place, and hence, a lot of
participants asked us to share our knowledge about the ecology and importance of mangroves. A
few participants mentioned planting mangroves voluntarily close to their rice field to protect them.
As the village of Foia and N’tchudé are close to each other (less than two kilometers), some
participants from Foia mentioned a probable increase in mangrove cover as the neighbouring
village is planting them. In Bissassema, an elderly man mentioned how the IBAP project promised
to come, however, they are still waiting for them — whereas another participant from the same

village said they came already, which is not the case according to the project’s database.

Sustainable use and awareness of mangrove ecological processes
Despite recognising the impact of mangrove swamp rice, people across all villages consistently
acknowledged the importance of harvesting mangrove wood sustainably, evidenced both in
interviews and questionnaires. This includes practices like cutting in different areas to reduce
pressure on a single spot, and not cutting down mangroves with propagules such as explained by

a man in Foia: “[...] The ones that I leave alone are those that have propagules on them, because
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they will bring some new mangroves. That’s why I go to different places.” In Bissassema, one man
highlighted the elders’ practice of leaving mangroves untouched for regrowth and preserving
certain areas for protection and sustainability, as reflected in his statement: “We, the elders, have
left the mangroves alone since 1990. We haven’t worked there since, but this year we want to
return. We won’t use the entire area; we’ll leave half of it for the mangroves so they can protect
our dykes. If we destroy the mangroves, it won’t help us. We only cut down the mangroves inside

out rice fields.”

When asked about mangrove wood harvesting practices (see Figure 22), participants explained that
women cut in different places, either to follow the pattern of newly opened rice fields (hence to
gather the mangrove wood they cut to open a new rice field): “Every year, they cut the mangroves
in one rice field, then the next year in another.”, or that they do it to follow a pattern to prevent
running out of wood. Recently, as the effects of mangrove decline have become more pronounced,

many people have shifted to cutting only dry, fallen wood instead of green and wet wood.

Technique for mangrove harvesting
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Figure 22 - Preferred techniques for mangrove wood harvesting by village

The method for cutting mangroves varies across villages, although there is a general preference
for harvesting small amounts of mangrove wood during the dry season, with 42% of households
reporting this practice in questionnaires. Overall, the dry season appears to be the selected time

for cutting. This is consistent with other responses from questionnaires, regarding whether the
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wood is collected wet, dry, or exclusively dry, where most households across all villages indicated

that dry wood is mostly collected (see Figure 23).

Fuelwood harvest
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Figure 23 - Preferred condition of mangrove wood for fuelwood by village

There was also a strong understanding of mangrove ecological processes during interviews,
particularly in the villages of N'tchudé and Djabada, where the project had been implemented.
However, even in villages without project involvement, people, primarily men, demonstrated
considerable local knowledge, explaining processes related to fertile soil, erosion, sedimentation,
and tides. This reflected an understanding of mangrove ecological processes across communities
as provided through these statements: “Mangroves are important because they reduce the force of
the tides damaging our dikes, which prevents mud from escaping, thereby elevating the soil. In
areas where there is visible erosion, if mangroves start growing there, the area can be restored
because they retain the mud in place and create stability. They are important for the village because
they protect our houses from the wind.” (Participant 49 — Man — N’tchudé), and: “Mangroves are
very important for us because they provide wood, protect the dikes against salty water, and
contribute to fertile soil in our new rice fields, which increases rice production.” (Participant 22 -

Man — Foia)
To conclude, a statement from one participant in N’tchudé serves to emphasise the communities'

awareness of the numerous benefits that mangroves provide, including protection and resources.

It also highlights their recognition of the positive impact that human efforts, such as replanting,
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can have on mangroves, while acknowledging the negative effects that livelihood activities can
have on these ecosystems: “Mangroves are important because we cut them for poles to make
houses, they are also where fish reproduce, and they protect our rice fields. If you remove all the
mangroves, it will be much easier for water to enter the rice fields. The roots of the mangroves
protect a lot because they hold the mud close to the main dikes, preventing water from washing
away the mud. Mangroves also provide good fertile soil. Overall, we can summarise in two ways:
a positive one is that we plant mangroves to protect our rice fields, and a negative one is that we

cut them down to create new rice fields.”
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Table 6 - Data triangulation across themes and data sources

Research questions

Interview

Questionnaires

Field observations

Complimentarities

Discrepancies

Local communities’
perception of
mangroves and
current uses

Mangroves are vital for food security, through rice
production and capture fisheries. Also valued for
providing biomass fuel and timber.

Mangroves are recognised as key contributors to
water and soil regulation, with 54% of participants
acknowledging these regulatory functions.

Social conflicts over access to resources, whether
mangroves o rice fields, can lead to disputes among
farmers and families, this is exacerbated by sea-level
rise.

Inter-village similarities in the use
of mangrove wood as timber.

Inter-village differences with no
discernible patterns in household
fuelwood usage.

Additional mangrove services, such
as charcoal, medicines, and wild
food, are utilised less frequently.

Use of mangroves vary by
household proximity. For instance,
in Bissassema, households further
from mangroves reported fewer
mangrove usages outside of rice

fields.

Use of mangroves as shrines, animist
rituals, and as recreational spaces for
children.

Food security through rice production
is consistent across interviews,
questionnaires, and field observations.

Mangroves play a crucial role in
protecting rice fields, reinforcing their
significance to local livelihoods.

Selection of wood depends mainly on
proximity-factors.

Data from questionnaires reveal some
inter-village differences in household
fuelwood use. Howevert, interviews
suggest that participants generally
consider mangrove wood to be preferable
as fuelwood.

Cultural services were notably absent in
participants’ responses, which contrasts
with field observations.

Gendered utilisation
and perspectives on

Gendered division of labour in activities such as
wood cutting, rice cultivation, and fishing.

Both genders valued provisioning services; women
more frequently mentioned fisheries (52%), and
biomass fuel (52%) while men more often referred
to crop cultivation (37%) and timber (41%).

93% of women across villages are in
charge of cutting down mangroves
for fuelwood.

Nine women in Djabada and
N'tchudé, reported benefiting from
plastic sheets provided by the

Gender roles in the household are
evident and women would redirect
most questions to the men

household head.

IBAP project selects villages based
on the extent to which women can

Consistent across all data sources,
despite a gendered division of labour
in activities such as wood cutting, rice
cultivation, and fishing, all benefits
ultimately contribute to the household.

The consequences of changes in

An informal interview with the IBAP
project manager highlighted a focus on
benefiting women by giving them
supports for alternative livelihoods.

By providing a focus support to women,
men are constrained in their productive
activities and compelled to find alternative

mangroves S ! € . L ! -
& project, reducing reliance on benefit, but it remains unclear mangrove cover affect all gender sources of income to purchase imported
Regulating services are more valued by men. mangrove wood. whether it effectively target the right roups, as there are strong gender rice.
g g ¥ g y targ 3 groups, g &
Water regulation was mentioned by both groups, opportunities to boost women’s collaboration and complementarities in
whereas soil quality and erosion regulation were abilities and to provide equal gender villages.
only mentioned by men opportunities for both men and
women.
Restrictions on woodcutting impacts women.
Most participants recognise mangrove decline but Main reasons for planting Mangroves decrease is now Awareness of some decline, especially Project perception varied across
60% are confident that cover will increase. mangroves are linked to rice exacerbated by sea-level rise, wi ue to environmental changes an villages: N'tchudé had overall positive
60% fident that 11 g linked bated by level rise, with d 1 chang d llages: N'tchudé had 1l posit
production, with most participants high tides damaging both rice fields importance of sustainable practices is feedback, while Djabada participants were
Participants showed awareness of sustainable planting them for provisioning and mangroves. consistent across all data sources. mostly disappointed and pessimistic. Foia
mangrove usage practices. ecosystem services. showed curiosity about mangroves
Village selection for the project was | Participants expect mangrove to ecology, and Bissassema prioritised forest
articipants in villages with project interventions ha o of households across all villages ased on commitment and interes increase in the future, as they are wood over rice fields due to distance.
Participant; llag th project tions had | 85% of household 11 villag based t t and interest he fi , as they d fields due to d
Ch . greater knowledge of mangrove ecological reported having to travel farther of villagers, and restoration growing back in rice field due to
anges in from home to collect wood. potential. abandon of them. Narratives around mangrove cover

mangrove cover &
restoration efforts

processes.

Overall satisfaction in the project in N'tchudé.

In contrast, in Djabada, 73% of participants believe
mangrove will decrease as they do not see
improvements from the project’s initiatives and
increasing erosion.

Intra-village conflicting narratives about who
participated in the project and the benefits received.

Participants expect mangrove cover
to increase in the future and are
using sustainable practices for
mangrove usage.

Social conflicts, including political
issues in villages like Djabada, along
with reduced mutual help among
farmers, have complicated
restoration efforts.

Many participants feel powetless,
believing that little can be done
without external assistance.

Data demonstrates that communities
are not homogenous, reflected in
differing practices around mangrove
cutting and varying levels of awareness
of sustainability.

The project has raised awareness, but
only those who participated benefit
from this knowledge, which does not
seem to be shared with the broader
community.

changes are conflicting; questionnaires
show that all villages are opening new rice
fields. However, 60% of participants
believe mangrove cover will increase. This
aligns with previous academic research
but contrasts with government statements
and questionnaire data.
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5. Discussion

This research aimed to highlight the dynamics surrounding mangrove use and restoration
strategies, employing socio-ecological and gendered perspectives to explore the drivers of change
and the interplay between mangrove ecosystems and human activities. This discussion section aims
to go a step further and link the results with past and ongoing research around mangrove
perceptions and restoration to open up a discussion on better practices around it. The discussion
starts by taking a step back and looking at the researcher’s ontological perspective on the subject
and positionality to engage in a process of reflexivity (section 5.1). Then, the three sub-research
questions that were examined in this thesis will be discussed. This addresses research question 1
on communities’ reliance on and perceptions of mangrove ecosystem services (section 5.2),
research questions 2 on how gendered dynamics influence the utilisation of mangrove services,
highlighting the importance of gendered frameworks (5.3), and research question 3 on the
influences of restoration initiatives on communities’ interactions with mangroves (5.4). This final
section also discusses broader aspects, critically reflecting on academic perspectives and
approaches taken by development and conservation organisations to rethink the approach to
mangrove restoration by examining the root causes of engagement with communities, as well as

the socioeconomic and political conflicts of interest surrounding these processes.

5.1. Critical reflection on the research and positionality

This research sought to engage in a process that included critical reflections on positionality,
privileges, and dynamics that could influence the research approach, interactions with participants,
and the interpretation and discussion of results. This involved shaping questions based on
consultations with individuals who have lived in the villages and possess an in-depth understanding
of local ontologies and village dynamics, followed by conducting interviews through a trial-and-
error process of fostering mutual understanding with participants. Additionally, the research drew
on and engaged with the reflective framework outlined in the list of "Questions that won’t go
away" (see Appendix 1) by Long et al. (2016). This framework includes reflective questions on
topics such as community identity, membership issues, researcher’s roles, community expectations,

accountability, rewards, research sustainability, and power dynamics.

The question, “Who decides who is an ‘insider’ and ‘outsider’?” (Long et al., 2016) was especially
insightful to reflect on. The concept of "outsider" is associated with traits and characteristics

differing from those of the participants, such as ethnicity, while "insider" was identified through
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shared attributes, such as gender. Hence, as a white European woman, the researcher was initially
expected to be categorised as an “outsider”, however, was able to engage with more people,
especially women, compared to students from Bissau’s university, due to gender similarities.

The "insider-outsider" positionality was not considered a fixed dichotomy but rather understood
as a continuum (Bukamal, 2022). This continuum is multidimensional and shaped by factors
including the ability to speak Kriol, living in villages, gender, collaboration with students from
Bissau, the duration of eight months spent in the country, being white-European, and prior
experience with an NGO. These dynamics were acknowledged to influence the access gained to
participants, whether consciously or unconsciously. By recognising these influences, assumptions
can be deconstructed, and reflexivity can be fostered. Reflexivity, as defined by Bukamal (2022), is
described as the "awareness of how a researcher's background and experiences can largely shape
all stages of the research process." Through this awareness, a more critical examination of roles

and the impact of researcher identities on interactions and on the research, process was enabled.

The subject of community expectations and “What responsibilities do professional researchers
have in helping the community to address or resolve their problems? (...) and in creating these
expectations” (Long et al., 20106), was carefully considered through discussions with one of the
students and with participants themselves. It was observed that conducting research and inquiring
about restoration initiatives, while visibly being a white researcher, led participants to question
whether the research was associated with an NGO project and if an initiative would be
implemented to support them. This was particularly evident in the two villages that had not yet
received a project (Bissassema and Foia). In contrast, participants in N’tchudé and Djabada were
more inclined to express their opinions on the ongoing project, often sharing critiques or thanks
with the hope of fostering better outcomes in the future. In N’tchudé, especially, as interviews
coincided with IBAP's arrival in the village, some participants expressed their gratitude towards
us. Clarifications were provided again to distinguish between this research project and IBAP’s
initiative. These dynamics were carefully considered during the analysis of interviews in N’tchudé,
recognising that the researcher’s positionality and participants’ expectations could influence their

responses, particularly in shaping positive narratives about the project.

Expectations or assumptions of participants (and non-participants) were observed at times when
rumours circulated that medications were being distributed, prompting individuals to approach
the team with such requests. On other occasions, interviews were actively sought by individuals in

the village. Additionally, in all villages, most participants questioned what was being offered in
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exchange for their time. These observations were reflected upon and discussed with the students,
leading to a decision to engage in conversations with participants about the challenges faced by
the villages, particularly in relation to damaged rice fields, as well as to give explanations (when
prompted) on the ecological importance of mangroves, their benefits, restoration processes, and
management practices for sustainable benefits. Explanations were provided by both the researcher
and students regarding the importance of creating visibility through academic research to ensure
that future initiatives can be made aware of the multidimensional aspects of these issues. It was
emphasised that such visibility could promote ecosystem management that considers local
perceptions and needs. In this way, the research is intended to contribute to greater visibility of
the vulnerabilities of these villages to climate change and the critical role of mangroves for local
communities. It is acknowledged that despite good intentions, the promotion of lasting benefits
for the community may not always be feasible. However, efforts are carefully undertaken through
ongoing discussions, engagement, knowledge sharing, and clarifications to address any
assumptions. Research ethics, in this context, is viewed as an ongoing process of daily reflection,

with particular attention given to acknowledging and minimising harm.

Some reflections stem from the researcher’s prior experience working with an NGO in the
country, particularly observing the limited time NGOs often spend engaging with and
understanding the diverse perspectives and dynamic issues within a single village. This experience
also influenced the researcher’s positionality. During the initial interviews, the researcher engaged
in a process of ‘storying,” sharing details about the previous months spent working for an NGO.
However, it soon became apparent that participants often then held overwhelmingly positive
narratives about NGO activities. To minimise bias, the researcher chose to omit this information
in subsequent conversations, instead framing the ‘storying’ process around personal interests in

mangroves, academic background, and related topics.

While these reflections are significant, they do not address the limitations imposed by time. The
short duration spent in each village (approximately one week) and the quick succession of
interviews limited opportunities to build trust, encourage participants to fully share their thoughts,
engage in long informal conversations, or visit all relevant mangroves and rice field sites. This time
constraint hindered a deeper ethnographic approach in each village that could capture a more
complete and nuanced understanding of people’s lives, realities, and perceptions—the ‘unsaid’
aspects of their daily interactions with mangroves, the environment, and NGOs. Additionally, time

constraints affected the storying process. Many participants were unwilling to engage in lengthy

72



conversations due to fatigue after returning from the fields, adverse weather conditions (e.g., heavy
rain), or other commitments. These factors collectively restricted the depth of interactions and

insights that could have been gathered.

5.2. Mangrove ecosystem services

This section examines how the selected local communities rely on mangroves and investigates
whether these patterns align with previous findings on the relationship between mangroves and
coastal populations that depend heavily on them. It also considers some dynamics of drivers of

change that can influence people's relationship with and perception of mangroves.
g peop p p p g

5.2.1. Reliance and perceptions of mangroves

Past insights into the perceived value of mangrove ecosystem services by local users differ across
studies. Some researchers have found that provisioning and cultural services were considered by
respondents as most valuable for their livelthoods (Afonso et al., 2022; Merven et al., 2023;
Mohamed et al., 2024), while others found that all the CICES categories were valued (Damastuti
et al.,, 2019; Mukherjee et al., 2014; Ruslan et al., 2022). In a study of communities’ perceptions in
Tanzania (Nyangoko et al., 2021) it was found that provisioning services were most acknowledged,
while other MA categories were less frequently recognised. The findings of the present study tend
to confirm this multiplicity of understandings around ecosystem services and their value. Indeed,
in the context of Guinea-Bissau, it was found that local communities in the selected villages of the
Quinara region place significant emphasis on both provisioning and regulating services. However,
in contrast to other studies, cultural services were absent in participants’ responses, although field
observations indicates that mangroves are being used for shrines, rituals and as recreational spaces

for children. These findings are elaborated hereunder.

Firstly, this research found that communities in the selected villages of the Quinara region relate
mostly to mangroves through their provisioning services. The high mention of this category (97%
of interview respondents) shows that mangroves are seen as a vital ecosystem for meeting basic
livelihood needs such as fisheries, timber and rice production. This study’s findings on the high
value placed on mangrove swamp rice align with previous research highlighting the cultural
significance of rice fields in Guinea-Bissau (Sousa, 2023; Temudo, 2011). Indeed, rice has strong

cultural ties and remains an essential element in food traditions (Temudo, 2011). The dominance

73



of rice cultivation as a relevant aspect of mangrove services and people’s livelihoods is undeniably

the most important relation that coastal communities have with mangroves.

This research further found that geographical isolation, durability of wood, and limited resources
frequently compel communities to rely on the most accessible resources. For example, fuelwood
is collected from both mangroves and upland forests, with villages further away from mangroves
using more forest products (and wood from fruit trees’ pruning, such as mango and cashews) and
villages closer to mangroves extracting more of them. Besides, N’tchudé is in closer proximity to
mangroves; hence, although forest wood might be preferred for certain uses, such as smoking fish,
mangrove wood is predominantly used. This resonates with a study of mangrove fuelwood usages
in Guinea, where it was found that proximity to mangroves was one of the factors of mangroves
being used exclusively for cooking (Balde et al., 2020). Additionally, the open access nature of
mangroves (Nyangoko et al., 2022) outside village territory boundaries, unlike cashew or mango-
planted forests, influences the extraction of mangrove for timber and biomass fuel and complicates

sustainable management.

However, proximity-factors or lack of mangroves surrounding villages cannot explain all usages
and relational patterns. This study’s results indicate that there was a strong preference for forest
wood over mangrove wood for fish smoking. This contrasts with previous findings underlying
that mangrove wood is typically preferred for this purpose in West and Central Africa due to its
availability and ability to burn efficiently (Feka & Ajonina, 2011). In addition, studies have reported
the use of mangrove wood for charcoal (Numbere, 2020) other findings show that mangrove wood
is considered poor-quality charcoal material in Guinea-Bissau (Temudo et al., 2017). This study
indeed found no evidence of mangrove charcoal production in Guinea-Bissau. Overall, patterns
observed in our study suggest that proximity, durability and accessibility are key determinants of
resource use. However, the use of mangroves does not follow a straightforward pattern; it is
influenced by multiple dynamics (sociopolitical, economic, gender, etc) such as will be described
in following sections (5.2.2, 5.2.3 and 5.3.1). These dynamics, in turn, appear to influence the use

of different services provided by mangroves and, consequently, the relationship with them.

Secondly, coastal erosion continues to threaten coastal communities, which are often the first to
recognise and experience its impacts. Aligning with previous studies (Damastuti et al., 2019;
Temudo et al., 2022), this research found that in all villages, local communities are worried about

coastal erosion, especially in Djabada, where restoration efforts have been doomed due to high
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tides and erosion. Coastal erosion and food insecurity are significant concerns in those areas, and
the importance placed on regulating services seems to reflect the livelihood challenges these
communities face and their need for coastal security as a constituent of well-being. Increased wind
and higher tides, as highlighted in previous studies (Ruslan et al., 2022), are particularly concerning,
where these changes damage rice fields and mangroves, threatening food security for local
communities in Quinara. Climate change effects in the region (high tides, coastal erosion, changes
in rainfall patterns, etc), was recognised by local communities in this research as both threats to
their livelihood and to the mangroves. Participants emphasised the importance of mangrove
regulating services for buffering high tide events and maintaining fertile soil. This aligns with
previous findings on the role of regulating services in supporting coastal communities (Damastuti
et al.,, 2019; Sarkar et al., 2014) and of community awareness on climate threats and regulating

aspects of the ecosystem (Teka et al., 2019).

Lastly, perceptions of the importance of ecosystem services vary depending on the region in
Guinea-Bissau and between ethnic groups. For example, there is a lack of mentions of cultural
services in these selected Balanta communities, despite observations of shrines and stories about
mangroves used in rituals in other villages (e.g., among the Diola ethnic groups (Damerim, 2024)).
The methodology used for interviews and questionnaires might explain why these services were
not mentioned. Such conversations might have emerged if questions about cultural services had
been asked directly. However, it also suggests that provisioning and regulating services are the
most important to them and that they believed expressing this importance was expected of them.
This highlights the importance, and strength, of data triangulation in gaining more complete
insights into the uses of ecosystem services, and discrepancies such as those between interview

narratives and field observations.

A final observation is that no obvious disservices were associated with mangroves in this study.
This means that, in this case study, looking at the heavy reliance on mangroves by local
communities, the benefits of mangroves outweigh potential disservices such as hard physical
labour, smells, and mosquitoes. This research shows that in cases of high dependence on an
ecosystem and its services, disservices are not discussed by communities. Moreover, negative
perceptions, like mangroves being dark and dangerous, are often rooted in colonial mindsets
(Friess et al., 2020). Disservices are shaped by the ‘specific economic, cultural, and political context’
(Vaz et al., 2017); hence it is important to include the local communities’ perceptions of local

communities potential disservices in the framework to avoid generalisations based on pre-
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conceived and colonial perceptions. Research aimed at holistically integrating disservices into
frameworks should cautiously address the dynamics that lead particular stakeholders to define a

disservice.

5.2.2. Sociopolitical and economic drivers

One of the aims of conducting this research was to grasp an understanding of local communities’
perceptions of mangroves and what dynamics influence their reliance on mangroves, aiming to
move away from the tendency to place blame solely on the easy-to-target protagonists of
environmental degradation, and to attempt to increase visibility and “amplify” the voices of people

most affected by climate change (Temudo et al., 2022).

The main argument taken in this section is that it is not a matter of unawareness of degradation,
or the risks posed by climate change, but rather the degradation of mangroves is due to a lack of
viable economic alternatives (Mangora, 2011). Vulnerability is produced by “on-the-ground social
inequality; unequal access to resources; poverty; poor infrastructure; lack of representation; and
inadequate systems of social security, early warning, and planning" (Ribot, 2010:48). The poverty
trap, a lack of economic alternatives leading to the overexploitation of resources (Afonso et al.,
2022), was evident in this study. For example, some participants continued to cut down mangrove
wood or open new rice fields to ensure household food security, despite the risks posed by high
tides and rising water levels to other rice fields and the village. This can be attributed to the 'day-
to-day living' of economically disadvantaged communities, where livelihood needs take priority
over the conservation of mangrove resources (Mangora, 2011). Mukherjee and colleagues (2014)
warned about the exhaustibility of mangrove provisioning services, noting how this depletion puts
at threat dependent populations by reducing regulating services, which, in turn, diminishes

provisioning capacities.

While there is a tendency to blame individuals for these actions, these phenomena are often the
result of, and perpetuated by, poor policies, weak governance, and limited economic opportunities
(Feka & Ajonina, 2011). In this research it was found that the lack of rice fields maintenance is
driven by insufficient economic resources. This, combined with the proximity of rice fields to the
coastline, often exacerbates threats such as sea-level rise, high tides, and coastal erosion. These
challenges negatively affect rice fields and surrounding mangroves, leading to issues like increased
salinity and acidification. As shown by previous studies, farmers often abandon degraded land due

to a lack of resources to repair it and open new rice fields, a pattern observed in both Guinea-
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Bissau and Guinea Conakry (Balde et al., 2020). These effects could be mitigated if better
infrastructure were implemented, such as PVC tubes for water management in mangrove swamp
rice fields (Leunda et al., 2024; Temudo & Cabral, 2017). This could reduce the risk of losing plots
due to the destruction of dikes by tides and decrease the need to open new fields in the mangroves.
Moreover, the cutting of mangrove for timber or biomass fuel by local communities typically
imposes minimal stress on mangrove ecosystems as compared to other high scale deforestation
practices (Atheull et al., 2009). Although in Guinea-Bissau, mangroves are less affected by urban
infrastructure, such as ports, factories, and shrimp farming, than in other regions (Temudo et al.,
2017), illegal or informal activities along the coast, such as sand mining (Temudo et al., 2017), can
place significant stress on mangroves. This aligns with findings that highlight mangrove
degradation caused by urban infrastructure development (Jadin & Rousseau, 2022; Mukherjee et
al., 2014) and sand mining (Atheull et al., 2009). Mangora (2011) further outlines that blaming
individuals who are heavily reliant on these resources due to a lack of economic opportunities is
discriminatory against them and overlooks national and international elites who profit from and
degrade these very same resources. Hence, this raises questions about the root causes of mangrove
degradation in Guinea-Bissau and the need for further investigation into the broader drivers of
this degradation to develop comprehensive and fair restoration strategies. These views also
overlook the mutual benefits that nature and people share, as well as the preservation of resources

by those who depend on them (Mangora, 2011).

5.2.3. Mangrove cover changes & sustainable practices

This section explores participants' perceptions of mangrove cover changes and highlights the

sustainable practices already in use in villages to manage the reliance on mangroves.

While some studies (Jadin & Rousseau., 2022) have shown that most respondents perceive
mangroves as being under threat and anticipate further decline, others (Afonso et al., 2022) report
that a high percentage of respondents perceive mangroves as not under threat, even in ecologically
degraded areas. Consistent with the latter findings, this study reveals that participants often
described mangroves as increasing and expressed confidence that "mangroves can never really
disappear." These perceptions were linked to participants’ direct observations of mangroves
regenerating in rice fields or recolonising previously cleared areas. Despite governmental claims
about the national decrease of mangroves, respondents’ assertion that mangroves are increasing
aligns with the findings of Temudo and Cabral (2017). They demonstrated that during the eleven

years of the anti-colonial war, the area devoted to mangrove swamp rice fields decreased about
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14% (Kohnert 1988: 168), allowing mangrove regeneration in some places (Temudo & Cabral,
2017).

The abandonment of older rice fields creates opportunities for mangroves to regenerate, and if
needed this can be supported by methods such as assisted natural regeneration. Concomitantly,
the provision of PVC tubes can improve water management in the low-lying fields and eventually
help reduce the risks associated with dike ruptures and plot abandonment (Garbanzo et al, 2023).
It can also increase the fertility of abandoned upper lying fields to allow the cultivation of upland
rice through agroforestry with legume trees (Garbanzo et al, 2023). In this research, farmers
acknowledged that to restore the soil layer in a formerly abandoned rice plot, mangroves must be
allowed to grow, as their roots are able to retain soil particles and facilitate its accumulation.
Another research also shows that farmers from other ethnic group actively planted mangroves

(Temudo, et al., 2022).

This research found a strong interest in mangrove ecology among participants, as evident from
the discussions following the semi-structured interviews, during which participants actively sought
information on minimising their impact and improving their practices to benefit the mangroves.
Although many participants expressed the need for external interventions to restore mangroves
and advocated for restoration initiatives in their villages, they were often already engaging in
sustainable practices, demonstrating a capacity to balance immediate needs with sustainable
practices. This supports Afonso and colleagues' (2022) results, highlighting that individuals who

are highly dependent on mangrove resources tend to be more motivated to preserve them.

Existing sustainable practices identified in this study, such as the collection of dead mangroves by
local communities, leaving areas of mangroves untouched, and planting, along with those found
in other studies, such as the prevention of oyster harvesting for up to 10 months a year (Temudo
et al., 2022; Keleman et al. 2024), demonstrate the potential for harmonising livelihoods with
conservation. However, achieving long-term solutions requires addressing the unsustainable
practices driven by social, economic and political constraints (Ribot, 2010) and providing support
for improved practices for mangrove swamp rice farming to sustain the livelihoods of mangrove-

dependent communities.
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5.3. Gender-dynamics in mangrove ecosystem

This study sought to identify gendered dynamics and understand the underlying factors and drivers
impacting the reliance of different gender groups on ecosystem services. To achieve this, the
theoretical framework incorporated gendered drivers of change - such as the division of labour,
access to resources, opportunities and abilities, and decision-making power - exploring how these
factors influence interactions with the environment and are, in turn, shaped by broader direct and
indirect drivers of change. Through the second sub-research question of this study, men and
women’s utilisations and perceptions of mangrove ecosystem services was explored, leaving
substantive questions on this aspect, and showing corresponding findings with previous research
attempting to shed light on the links between gender and ecosystem services. The following
discussion seeks to underline and question those aspects by outlining gender-specific mangrove
interactions, expanding on the how this influences the social construction of ecosystem services,

and framing a path toward ‘eender-responsive’ approaches.
gap g p pp

5.3.1. Gender-specific interactions with mangroves

Firstly, this study identified that the harvesting of mangrove wood is gendered, which aligns with
the observations of a study review on the drivers of mangrove decline in West-Central Africa (Feka
& Ajonina, 2011; Ingram et al., 2016). This study reported that wood harvesting for biomass fuel
is an activity conducted by women, whereas men harvest wood for timber purposes. Similarly, past
studies have identified the same gendered roles in wood harvesting and further reveal that the year-
round collection of wood by men for structural purposes places more strain on the forest than the
harvesting of firewood by women (Feka & Ajonina, 2011; Nyangoko et al., 2022). This heavier
strain is only observed in Guinea-Bissau if the opening of new rice fields by men is included in the
evaluation. Indeed, in Balanta villages, women have a greater impact on mangroves due to smoking
large quantities of fish and producing significant amounts of salt, whereas men’s use of mangrove
wood for structural purposes is occasional. Indeed, in Guinea-Bissau, women play a central role
in harvesting mangrove fuelwood (UNDP, 2021), which is supported by this research’s findings.
Biomass fuel is essential for these local communities as they are entirely depending on mangrove
wood due to a lack of alternative. This reliance was found to be the case in Guinea-Bissau and in
other areas of the world (De Faria et al., 2014). In the present research, wood-harvesting practices
by women are thought to sometimes help mangrove growth by creating gaps. This aligns with
Nijisuh and colleagues (2011), who highlight that controlled deadwood collection supports
improved growth conditions for mangroves, provided that excessive harvesting does not deplete

essential decomposing nutrients or propagule sources.
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Secondly, this study observed that men’s prohibitions on cutting mangroves have increased
women’s workload, forcing them to travel greater distances to collect wood and rely on men for
transportation (e.g., rowing canoe). This increases their labour, limits their autonomy and reduces
their opportunities to generate income through wood sales in Bissau. This was found to be masked
by gendered social and cultural preferences in Rasquinha’s (2024) study of dynamics in mangrove
fuelwood reliance. However, this study found that, despite some disadvantages of these restrictions
for women, many respondents, both men and women, acknowledged that restrictions to protect
rice fields contribute to food security for the entire household and are therefore beneficial for
everyone. Thus, although the restrictions increase women’s workloads in some cases, they
recognise the importance of halting these practices in order to protect rice fields and thereby
ensure household food security. Indeed, in contrast to studies claiming that only women recognise
men-related activities (Fortnam et al., 2019), the present study observed that both genders
recognise and value other activities they do not typically engage in as important contributions to
the overall household. Moreover, mangroves were valued by all gender groups and both women
and men participated in planting mangroves for the benefits of everyone, depending on time and
health attributes. These findings support narratives that emphasise the need to move away from
victimising women’s positions in environmental and food security contexts, and from gender
studies that focus solely on women, advocating instead for an approach that examines all gender

dynamics (Doss et al., 2018).

5.3.2. The importance of gender in understanding mangrove dynamics

Studies on the gendered dimensions of ecological services have reported that the perception of
the importance of ecosystem services differ between genders, where men are more likely to
recognise provisioning services, while women tend to value regulating services (Martin Lopez et
al., 2012, as cited in Fortnam et al., 2019). In a similar way, studies have shown that gendered roles
can influence data collection. For example, in their research on local communities’ perceptions of
mangrove ecosystem services, Afonso and colleagues (2022) observed that men predominantly
participated in questionnaires around mangrove services, which has then been associated to
culturally defined gender roles. Indeed, men are often in charge of decision-making and have better
access to education, hence being considered (mainly during resources management) as most
influential for restoration strategies (Teka et al., 2019). Similarly, research by Mponela et al. (2022)
highlighted different perspectives of restoration projects depending on gender. Women tended to

adopt management-focused views on human-induced drivers of change, whereas men were often
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more pessimistic, attributing changes to external and uncontrollable factors (Mponela et al., 2022).
Hence, the use of mangroves and their importance might mean different things to different gender
depending on the division of labour — because rice provision to the family and house building is a
male responsibility, and cooking, smoking fish and producing salt are women’s duties. This
underlines the need to integrate the multiplicity of uses and preferences when implementing

restoration solutions, to reflect gendered differentiation in mangrove use (Rasquinha, 2024).

The perceived importance of ecosystem services was found to be gendered in this research. This
aligns with Fortnam and colleagues (2019), arguing that the concept of ecosystem services is
constructed through gender roles, which are determined by broader drivers such as sociopolitical,
economic, and cultural factors. The present study found that both gender groups valued regulating
and provisioning services, with men more frequently emphasising regulating services linked to
protecting rice fields, whereas women more often highlighted biomass fuel and fisheries. As such,
this underscores how the value attributed to specific services is closely associated with gendered
roles within households. What is more, this study seems to confirm the findings of the 2022 study
by Afonso and colleagues, where it was found that men often participated more frequently in
studies related to ecosystem services. In a similar way, while collecting data for this research, it was
apparent that questionnaires were often conducted with male household heads, and women
frequently redirected interview questions to their husbands. Men were thus more likely to
participate and show interest in the research, while women seemed less willing to participate or
give their opinions regarding the topic of research. The study of Afonso et al. (2022) underlined
that such difference was attributed to women’s lack of confidence or trust in expressing their

opinions - a finding also reflected in this study.

Despite sharing similarities in the need for some constituents of well-being, such as basic material
for a good life (i.e., sufficient food, shelter, etc.) and security (i.e., from disasters, from access to
resources, etc.), mangrove ecological knowledge and resource management views differ between
men and women, as they use the space and services differently (Fortnam et al., 2019). This study
highlights that women and men experience and interact with mangroves differently, and this
influences their perceptions of the benefits of mangroves. Hence, gender-inclusive frameworks
should be incorporated and reflected upon in the way restoration initiatives are produced,
configured, and applied, so that gender inclusivity is addressed at all levels, rather than merely
questioning household dynamics based on binary assumptions. These frameworks do not account

for gender relations, collaboration, and complementarities within households (Leach et al., 1995).
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Doing so will shift the focus away from solely addressing women’s needs and instead consider

gender relations and household needs (Doss et al., 2018).

Opverall, these findings underscore the influence of cultural, social, and traditional gender roles on
the perception of, and reliance on, ecosystem services (Fortnam et al., 2019). The loss of
ecosystems affects gender groups differently, reinforcing the importance of gender-sensitive and
inclusive frameworks in academic research and restoration initiatives. Incorporating a gender-
sensitive framework into such approaches aims to inform institutional and (non))governmental
mangrove restoration initiatives, both present and future, making them more responsive to local
demands and more attuned to the diverse actors who are both impacted by and influence

mangrove ecosystems.

5.4. Mangrove restoration initiatives’ influence

In this research, through interviews (e.g. participant 58), informal discussions and field
observations, it was found that restoration initiatives have not succeeded as intended, which
increases grievances by poor people dependent on mangroves whose access is being restricted.
Attempts to protect additional mangrove areas through national laws or other policy measures,
while beneficial for the mangroves, have not adequately addressed the realities of local
communities' dependence on these ecosystems and may exacerbate existing socio-ecological
challenges. The emphasis on highlighting the alleged decline of mangroves, raises questions about
who benefits from these claims and what drives initiatives to undertake mangrove restoration. This
study found that the local mangrove restoration initiative led by IBAP restrains local communities'
use of mangroves by negotiating rice field space for mangrove restoration. IBAP aims to address
unsustainable mangrove uses (e.g., the use of Rhizophora sp. for oyster harvesting or salt
production) by introducing alternative livelihoods, such as solar salt production in these villages,
as well as providing rice milling machines or horticultural support for women in the villages (IBAP,

2021). However, the restoration of mangroves is conducted without fully:
(i) addressing the critical concerns related to food security and environmental hazards,
(if) acknowledging the realities of local communities’ dependence on mangroves

(iii) addressing the needs and concerns of all gender groups and of household dynamics.

Firstly, this can be seen in the village of Djabada, where interviews with farmers revealed their

discontent with the project because mangrove restoration is being conducted far from the village,
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on the island, despite the urgency for rice field restoration near the villages. In this case, it seems
that the organisation may have opted for an easier solution, as coastal erosion and high tides were
carrying away the propagules when planted near the shore. This raises concerns about whether the
villagers' need for food security is being sufficiently considered. This is especially so as simple,
natural, and low-cost solutions exist to help mangroves grow in high-wave energy coastlines
(Lanjouw, 2022). These solutions could be implemented to address community needs and enhance
project feasibility and sustainability and emphasises the importance of involving local

communities’ knowledge in all stages of the project (Damastuti et al., 2019).

Secondly, project intent does not always reflect the tangible benefits for community and ecosystem
in the long term. This study observed that restoration projects fail due to a rushed implementation
of the project without consulting previous studies. A situation that is exacerbated by a lack of
progress monitoring. This latter statement was acknowledged by the IBAP project coordinator.
This is not an isolated case, as a review of the benefits of livelihood alternatives in conservation
projects found a significant lack of reporting on project outcomes (Roe et al., 2015). Indeed,
projects often do not have appropriate funds to evaluate restoration progress after the project’s
implementation (Roe et al., 2015). This can lead to a misunderstanding of why mangroves fail to
regenerate, both ecologically and socially. It also creates a lack of depth in understanding the
benefits for local communities, not only in terms of mangrove regeneration but also regarding the
alternative livelihoods provided. It is essential not only to conduct pre-assessments for project
implementation to meet donors’ demands but also to carry out post-assessments. Implementing
policy measures for mangrove protection that consider communities” dependence on mangroves

and adopt participatory approaches throughout the project implementation is necessary.

Moreover, the results of interviews and field observations revealed that local communities often
doubted whether they can give their opinions to IBAP about better practices. Communities’
opinions should be taken into account, as they often have a deeper understanding of mangroves
due to their proximity and reliance on these ecosystems (Damastuti et al,, 2019). Indeed,
participants often criticised IBAP for the inadequate site-selection (i.e., far from the village) and
mangrove species selection (i.e., leading to high mangrove mortality rate). Communities expressed
a sense of hopelessness regarding mangrove degradation, as well as the exacerbation of the
situation as a result of high tides, erosion, and loss of services, feeling that these problems cannot
be resolved without external help such as IBAP’s interventions. In the context of limited

alternative economic opportunities and high dependence on mangroves, people lack the sources
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of income to both make ends meet and to invest in coastal protection. Hence the use of mangrove
ecosystem services requires careful management, ensuring that local needs and knowledge are
integrated throughout the entire restoration project. For example, introducing improved stoves or
ovens, as suggested by studies from other regions (Teioli et al., 2018; Balde et al., 2020), could
reduce pressure on mangroves while recognising and supporting communities’ needs. Other
NGOs, such as Wetlands International, also promote assisted natural regeneration for abandoned
rice fields and finance alternative livelihoods to alleviate the pressures on mangroves. These

approaches can more fully balance mangrove restoration with community needs.

Finally, in the case of the IBAP project, milling machines, oyster production tools, vegetable
garden fences, and plastic for salt production were provided to villages, to benefit women-focused
activities (IBAP, 2021). In contrast, men were supported with some PVC tubes for rice fields only
if they also provided plots for mangrove planting. In summary, only men were constrained in their
productive activities and compelled to find alternative sources of income to purchase imported
rice. Colfer et al. (2016) argued for 'gender-responsive' processes in restoration, a perspective
echoed in this research. For all gender groups to genuinely benefit from these initiatives,
restoration projects must provide equal opportunities for men and women to derive social and
economic benefits. This entails addressing the concerns and needs of all gender groups throughout
project implementation and sustainability phases, rather than confining women to tokenistic or
marginal roles. Without such considerations, projects risk benefiting only a subset of the

population (Fortnam et al., 2019).

84



6. Conclusion

Mangrove ecosystem services are recognised as vital for many coastal communities around the
world, supporting local livelihoods through provisioning, regulating, and cultural services.
Exploring people's perceptions of these services can help clarify the socio-ecological dynamics
surrounding mangroves, as well as how these dynamics affect community well-being and influence
restoration incentives. In Guinea-Bissau, home to one of the largest mangrove areas in Africa,
there has been increased international and local interest in protecting these ecosystems. However,
changes in mangrove cover due to sea-level rise, coastal erosion, alterations in rainfall patterns,
and economic and socio-political challenges continue to pose significant threats to both livelihoods
and mangrove cover. This vulnerability underscores the need strategies to be implemented in
countries like Guinea-Bissau that are focused on sustaining ecosystem services, considering all

drivers of change, and ensuring benefits for both communities and the environment.

This research acknowledges that there are no simple solutions for achieving inclusive and holistic
mangrove restoration in Guinea-Bissau, as the drivers of change are numerous and complex, and
the scope of this study limits a deeper exploration of these factors. However, this research has
attempted to shed light on the perceptions and relationships of selected coastal communities in
the Quinara region to mangrove ecosystem services. Such attempts aim to shed light on some
opportunities for new pathways towards mangrove restoration initiatives that not only make space
for local communities to be involved in the whole process but are also responsive to the multiple
underlying layers of interactions, uses, and experiences surrounding mangroves. By incorporating
a gender dimension into the ecosystem services framework, this study aimed to contribute to
research gaps in understanding how ecosystem services are constructed and perceived by different
gender groups and how this impacts the reliance on mangroves. A deeper analysis of socio-
ecological and gender dynamics, as well as a fuller understanding of the drivers of mangrove
changes, can help inform restoration initiatives in ways that ensure better implementation and a
deeper understanding between local communities, mangroves, and broader drivers. This approach
seeks to ensure that mangrove management benefits everyone, particularly those who depend on

the services the most.

Through a mixed methodology for data collection, along with ethnographic, comparative, and
statistical data analysis, this research has revealed that:
(1) The heavy reliance on mangroves for provisioning and regulating services is driven by

economic and social vulnerabilities. The importance placed on ecosystem services depends
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on the immediate needs that constitute people’s well-being, strongly aligning with the
vulnerability of populations to changes in ecosystem services linked to economic
inequality. The multiplicity of understandings of mangrove ecosystem services in Guinea-
Bissau, highlights the need for deeper research that includes dimensions such as gender,

age, regions, and ethnic groups.

(2) Gendered drivers influence the use of mangroves, depending on the attributes of
gender roles. However, the reliance on mangrove ecosystem services does not impact
gender groups differently in these selected Balanta communities, due to household
complementarities and strong collaboration. This stresses the importance for ecosystem

services frameworks to include gendered drivers.

(3) Local initiatives influence communities’ interactions with mangroves by inadequately
addressing the realities of communities and failing to implement long-term monitoring of
project, while restraining the use of mangroves, ultimately increasing the grievances of
communities dependent on mangroves. These projects would be more beneficial if drivers
of change beyond local mangrove use are addressed, providing a holistic understanding of
the situation at hand. Long-term solutions that benefit both mangroves and communities
should also address the socio-economic and political drivers of mangrove degradation in

Guinea-Bissau.

Overall, this research underscores the importance of knowledge-sharing, dialogue, and
collaboration between local communities, academic institutions and (non)-governmental
organisations (Balde et al., 2020). Such partnerships are essential for developing restoration
strategies that are informed by an understanding of local communities” needs (including gender
differences) and designed to ensure the long-term sustainability of mangroves in the country.
There is a need for better practices in mangrove restoration, where the gap between (non)
governmental institutions and academics could be bridged, for example by having monitoring and
evaluation of projects done by local students to ensure post-initiative sustainability (Feka &
Ajonina, 2011). Furthermore, educational programmes that inform communities about project
progress and outcomes, as suggested by Stone et al. (2008), could enhance community involvement
and support for restoration initiatives. This would foster an environment of collaboration among

all actors, prioritising the voices of marginalised groups in pursuit of environmental justice.
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Appendix 1 - Questions that won’t go away (Long et al., 2016)

Table 1. Questions that won’t go away (QTWGASs) have been grouped into clusters
and presented to stimulate discussion of ethical issues in PAR

Cluster

Issue

Sample questions

1

Community
identity

Divided
communities

Membership
issues

Roles of the

researcher

Community
expectations

Accountability

Rewards

Sustaining the
research

Power
relationships

What are the implications for research if the concept or
perception of community is not clearly defined or
agreed upon?

What are the implications for participatory research
when the community is divided?

How does the research process change when the
professional researchers are or are not members of the
community? Who decides who is an “insider’’ and who
is an “outsider”?

What is the professional researcher’s principal role in the
community?

What issues are raised when professional researchers
assume different roles in the community (e.g.,
organizer, facilitator, teacher, consultant, supervisor,
bringer of money, or provocateur)?

What responsibilities do professional researchers have in
helping the community to address/resolve their
problems?

What are the professional researchers’ responsibilities in
creating expectations? What are the community’s
responsibilities in creating expectations?

How should professional researchers navigate tensions
between what members of the community want and
what colleagues and members of the academic
community want? How can these tensions best be
communicated to everyone?

What are appropriate ways to credit and reward
community members who work on the research? How
might these be different from credit and rewards in
academia, and how can these be reconciled?

How can research be done so that it promotes lasting
benefits for the community?

How can the research be continued after the specific
project (thesis, dissertation, grant, etc.) is completed?

What are the implications when participatory research
affects power relationships in the community, either
intentionally or unintentionally?

What power might the community have over the
professional researcher, and what power might the
professional researcher have over the community?
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Appendix 2 — Semi-Structured Interview

The date, gender, village, and participant name/number will be recorded either in the voice
recording file name or in the note’s app on a mobile phone.

Interview time: around 10 minutes

Introduction

To begin, I will express my gratitude for their time and then introduce myself, explaining that this
interview is part of a university project. I will outline the research aims and ask if they would like
to participate in the study. Participant’s consent to participate in the study will be sought orally. I
will also seek their consent to record the interview for research purposes. I will remind the
participant that they are not obligated to answer any questions and can request to end the interview
at any time. I will clarify that the results will be used for academic purposes only and offer them
the option to receive a summary of the findings in a short video when the project is completed.
Finally, I will allow time at the end of the interview for the participant to ask any questions and

engage in a dialogue about the project or mangroves.
gag gu proj g

Mangrove development and management
The aim is to understand how participants relate to the mangroves, their perceptions of the
environment and the benefits or difficulties they derive from it, their views on what constitutes a

healthy mangrove forest, and how these perceptions might be linked to climate change.

1. In the next ten years, do you think mangroves around your village will increase or

decrease?
2. Why do you think they will increase/decrease?

a. Change in climate
b. New rice fields
c. Wood for smoking fish
d. Wood for cooking salt
e. Other (specify)
3. If the mangrove decreases, do you think this will come with problems for your life? What

type of problem could you see?

4. Do you always cut mangroves in the same place?
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5. Do you sometimes avoid cutting certain parts of the mangrove forest to preserve it for

the future? Why?
6. When collecting wood from the mangroves, how do you determine the amount to cut?

a. Based on when you feel too tired.
b. Based on the money you can afford to pay small kids to help you.

7. Do you think mangroves are important for your village? Why?
8. What do you think of planting mangroves? Does it have benefits?
a.  What type of benefits can you notice?

9. How do you petceive mangtrove restoration/conservation initiatives (such as the plantation
of mangroves by IBAP next to your village)?

a.  Which advantages do you see with it?

10. Are the mangroves that were planted showing growth, or are they being cut down for

wood?

Gender-Specific Questions
The aim is to explore how social and gender-specific factors within the Balanta ethnic group

influence the various uses of mangroves.

1. Do women and men use mangroves and benefit from them differently?
2. Do men or women decide where to cut mangroves for wood?

3. Are there areas in the mangroves where you cannot go and cut wood?
a. If yes, why?

4. What challenges do you currently face, concerning changes in the mangrove forest?

5. Are you involved in mangrove conservation projects/initiatives?
a. If yes, how and why?

Conclusion
Thank you for being available for this and for your time. Do you have any questions for us? Are

there anything you would like to know about our project or mangrove itself?
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Appendix 3 — Questionnaire on ecosystem services uses (Malmon- DeSIRA)

Village: Date /
Household: N° of men N° of women

/2024 Name of the house owner:
N° of boys N° of girls

N° of small kids (boys and gitls who don't yet plough or plant rice)

Uses of mangrove species and products

Wood for cooking food
Wood for salt production
Wood for smoking fish
Wood for selling

Wood to produce charcoal
Wood to build a bridge
Wood to build a2 dam

Wood for reinforcing a dam's dike structure
Wood for house structure
Handle of plough

Wood for house fences
Wood to make ropes

Food for hunger times

Food for kids

(Specify which)

Medicines (for which disease)

Avicennia Rhizophora Laguncularia Forest

1. Do you collect mangrove honey? YES__ NO__

2. Have you opened new rice field since 7" of June 1998? YES__ NO__

3. Did you intentionally places bee hives in the mangroves? YES__ NO__

4. In your household, yourself or small kids hunt animals in the mangrover YES__ NO__

5. Have you planted mangroves in mangroves near the village? No__ Yes__ Avicennia ___
Rhizophora__

6. What do you think of planting mangroves?

7. Does it have benefits?

Name of the women in charge of the household (put X for a positive answer):

1. The wood which is best for cooking: Mangrove

Forest/Cashew/Mango____

2. How and when do you cut mangroves’ fuelwood for cooking?

Little by little during dry season__  in one go during dry season __ Little by little during wet

season___ in one go during wet season__

ISANRCLIIP S

NO

Which month do you cut mangroves for the house? Dry season __ Wet season__

The fuelwood for the household is harvested: better wet__ better dry__ only dry ___

Where do you cut the wood? Far _ Close __ (from your house)

From 7" of June (1998), have you noticed you have to go further to cut mangroves? YES__

7. Who cuts the wood for smoking fish? Women __ Boys __
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Appendix 4 — Field observations & informal conversations

Bissassema de Cima

People who declined interviews:

One woman did not feel comfortable talking to us

One household did not want to be recorded

- Two participants would like the summary

Main theme that emerged from interviews in Bissassemas:

1. Mangrove is important to protect the rice field

2. Mangrove will increase because they stop cutting it

3. Mangrove will increase because water enters the bolanha due to high tides, so men abandon

the rice fields, hence mangrove come back in these places

Avicennia wood Rhizophora wood

Rhizophora

Some interviews were deemed irrelevant as the participants neither used nor related to
mangroves in any way.

Interviews lasted an average of 5 minutes instead of the planned 15 minutes, as
participants often gave short answers, despite efforts to engage them through the
Djumbai process.

One participant (Participant 11) associated mangroves solely with the bolanha (rice
tields), framing all responses around their work in rice cultivation. Consequently, this
interview was excluded.

It became apparent that some participants were hesitant to discuss activities like cutting
mangroves after I introduced myself as working for an NGO. To address this, I stopped
identifying myself in that capacity.

Many women had limited proficiency in Kriol, making it challenging to communicate and
connect with them. Those who did not speak Kriol were not interviewed.

People mentioned that men are unable to work in the rice fields at the moment due to

excessive water.

N

Laguncularia (more solid) 7
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The village is much smaller than Bissassema, I quickly reached data saturation (after 10
participants), participants, both men and women had very similar answers, compared to
Bissassema de Cima — a much larger village, there was a lot of different narratives.

Moreover, in Foia, people were asking a lot of questions after the interview in relation to mangrove
and mangrove ecology, asking us to explain how we see the importance of them, how can their
bolanhas can be protected, how can they have better practices, if it is wrong to cut mangroves, etc.
When asked about planting, they often referred to N’tchudé, which is 2km away, relating planting
to the IBAP project in the village close by.

= One participant would like the summary

N’tchudé

We arrived in the village on the same day as the IBAP project coming with around 50 people from
Bissau to continue the planting project. Hence, it was a challenge to over explain to each participant
that we are not part of the project. Many of them, despite us reinterring that we are not part of
IBAP, thanked us at the end of the interview ‘for everything we do for the project’, and then we
had to explain again, that we are independent researchers. This can introduce some bias in the
interviews. A lot of conflicting narratives around the project (who went, what did they get in
exchange, how many years, days, etc). Moreover, farmers were coming home late, as they must
travel to the island by canoe to work in the rice fields, hence it left us little time to conduct
interviews before nighttime. A lot of interviews were also conducted with both men and women
for time efficiency.

= There was no request for a summary or project updates.

Djabada

This village is also bigger than the previous ones. There was a warm welcome by the committee,
who were happy to discuss their point of view on the project and on mangroves. Overall, the
general feeling from this village is that participants were very inclined to share their opinions, there
was a shared concern over the bolanha getting flooded, and what this means for the village food
security and flood security. Participants were less satisfied with the project interventions than
participants in N’tchudé. They were happy the project came, but there was a general dissatisfaction
of the restoration work, as their village is still being threaten by sea-level rise, and especially their
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rice fields. People mentioned that men are unable to work in the rice fields at the moment due to
excessive water. This village is a big fishing village, and although they do not have access to Bissau
through the boat company (i.e., Consulmar Bissau), there are canoe going to Bissau almost every
day, linking this village directly to the capital. It was very easy to engage in interviews.

= The video summary will be sent to a student, who has relatives there, to show to the village
committee on his next visit.

Interview with Rui Andrade, Project Coordinator, Instituto da Biodiversidade e das
Areas Protegidas (IBAP) — notes

Questions:

1. How did the project come about? In what way?

2. Why were the villages of N’tchudé and Djabada Porto selected? What criteria were used?
3. How long has the project been running in these two villages?

4. What results have already been achieved? Ecologically and socially?

5. What improvements do you think could be made to achieve better results?

6. Are the restoration sites selected in partnership with the communities?

7. What are the benefits for the communities?

8. Is there a monitoring and evaluation programme?

9. Djabada and community dissatisfaction - how can the selection of mangrove sites and species
be improved for better results?

Interview notes:

In the village of Djabada, significant political challenges have complicated the implementation of
the project. In Djabada, the island was chosen because the communities were more focused on
rehabilitating the bolanhas (rice paddies) than on restoring mangroves.

Young people in the communities have been highly active, IBAP has put into place an education
system in schools to teach the importance of mangroves to younger generations.

While other villages were considered for the project, the level of commitment or interest was not
always evident. Positive results were achieved in N’tchudé. Nonetheless, the IBAP team is too
small to conduct regular monitoring and evaluation, which the project coordinator acknowledges
as a major weakness.

Additionally, there is now much less mutual assistance among farmers compared to the past.

The selection of villages also takes into account potential benefits for women. Materials are

provided to the village as support, but monetary assistance is never given to individuals.
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Appendix 5 — List of disease treated with mangroves

Djabada:

e Rhizophora is used to cure itchy skin, helping to reduce it on the body.

e Two participants mentioned using Avicennia to cure skin diseases and clean the blood.

e Avicennia leaves are used to treat tuberculosis.

e Mangrove leaves, particularly Rhizophora, are boiled to cure itchy skin.

e The milk from Rhizophora roots is used to treat itchy skin.

e Two participants also mentioned using Rhizophora roots to treat stingray stings.
Bissassema:

e Rhizophora tree bark is used to treat haemorrhoids, reduce blood pressure, and treat

infections.
e Rhizophora leaves are used to alleviate body pain and cramps.
e Rhizophora leaves are also used to stop itching.

¢ Avicennia leaves are used to treat black and blue marks.

e Avicennia is used to treat anaemia

e Avicennia leaves are used to treat black-and-blue marks

e Avicennia leaves are used to reduce swelling.

e Mangrove leaves are used to lower body temperature.

e Avicennia leaves are also used to reduce body temperature.

e Both leaves and roots of Avicennia are used to treat itchy skin.

N’tchudé: no information
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Appendix 6 — Summary of questionnaires data (percentage of preference)

Villages Djabada | Bissassema | Foia | N'tchudé | Village average
Number of questionnaires | 97 57 35
Wood for cooking Avicennia 55 28 84 89 64
food Rhizophora 62 12 26 |51 38
Laguncularia 11 8 12 26 14
Mangroves 76 32 93 100 75
Forest 88 92 39 3 55
Wood for salt Avicennia 70 42 74 51 59
production Rhizophora 34 18 21 17 22
Laguncularia 8 8 14 3 8
Mangroves 79 46 75 51 63
Forest 24 66 12 6 27
Wood for smoking fish | Avicennia 15 9 18 69 28
Rhizophora 11 4 14 29 14
Laguncularia 4 1 0 6 3
Mangroves 25 11 30 91 39
Forest 88 90 75 14 67
Wood for selling Avicennia 0 0 0 3 1
Rhizophora 0 2 9 0 3
Laguncularia 0 1 0 0 0
Mangroves 0 2 9 3 4
Forest 0 0 2 0 0
Charcoal Avicennia 0 0 0 0 0
Rhizophora 0 0 0 3 1
Laguncularia 0 0 0 0 0
Mangroves 0 0 0 3 1
Forest 49 43 12 3 27
Wood to build a bridge | Avicennia 36 49 28 51 41
Rhizophora 25 42 74 63 51
Laguncularia 2 8 2 0 3
Mangroves 55 88 98 100 85
Forest 8 3 0 0 3
Wood to build a2 dam Avicennia 55 64 37 46 50
Rhizophora 37 59 68 69 58
Laguncularia 3 10 0 6 5
Mangroves 78 94 98 100 93
Forest 5 1 0 0 2
Wood for reinforcing a | Avicennia 44 70 70 63 62
dam's dike structure | Rhizophora 44 54 33 43 43
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Villages Djabada | Bissassema | Foia | N'tchudé | Village average
Laguncularia 4 10 2 3 5
Mangroves 75 96 98 100 92
Forest 9 2 2 0 3
Wood for house Avicennia 3 14 19 26 16
roofing Rhizophora 2 6 2 6 4
Laguncularia 0 2 0 0 1
Mangroves 4 21 21 29 19
Forest 97 82 84 77 85
Wood for house Avicennia 4 29 18 20 18
structure Rhizophora 2 16 7 34 15
Laguncularia 0 8 18 26 13
Mangroves 5 36 37 51 32
Forest 97 78 82 71 82
Handle of a plough Avicennia 0 42 60 66 42
Rhizophora 0 10 4 6 5
Laguncularia 0 1 4 49 13
Mangroves 0 47 65 77 47
Forest 99 85 67 40 73
Wood for house fences | Avicennia 23 21 46 43 33
Rhizophora 15 13 16 14 15
Laguncularia 2 9 42 43 24
House fences 30 24 61 66 45
House fences 58 0 2 0 15
Wood to make ropes Avicennia 0 0 9 6 4
Rhizophora 4 4 2 0 3
Laguncularia 0 0 0 0 0
Mangroves 4 4 11 6 6
Forest 0 0 0 0 0
Food for hunger times | Avicennia 0 0 0 0 0
Rhizophora 0 0 0 0 0
Laguncularia 0 0 0 0 0
Mangroves 0 0 0 0 0
Forest 0 0 0 0 0
Food for children Avicennia 0 0 0 0 0
Rhizophora 0 0 0 0 0
Laguncularia 0 0 0 0 0
Medicines Avicennia 9 7 9 0 6
Rhizophora 2 0 2 0 1
Laguncularia 0 0 2 0 0
Mangroves 11 7 12 0 8
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Villages Djabada | Bissassema | Foia | N'tchudé | Village average
Do you collect Yes 42 38 54 71 51
mangrove honey? No 0 1 0 0 0
Have you opened new | Yes 48 57 58 74 59
rice field since 7th June
1998z No 0 1 0 0 0
Did you intentionally | Yes 3 0 0 0 1
places bee hives in the | No 0 0 0 0 0
mangroves?
Do people hunt Yes 4 2 0 6 3
animals in the No 0 0 0 0 0
mangroves?
How and when do you | Small amounts | 55 28 56 34 43
cut mangroves’ during the dry
fuelwood for cooking ? | season
Once during 36 8 30 54 32
the dry season
Small amounts | 1 0 4 23 7
during the rainy
season
Once during 7 12 25 3 12
the wet season
The fuelwood for the | Best wet 25 3 7 3 10
household is harvested | Begt dry 42 21 72 97 58
Only dry 14 9 14 0 9
Which month do you | Dry season 100 97 95 89 95
cut down wood Wet season 2 4 4 26 9
Where do you cut the | Far 97 81 67 94 85
wood? Close 7 20 33 6 16
From 7 of June (1998), | Yes 85 71 60 51 67
have you noticed you No 1 3() 40 49 32
have to go further to
cut mangroves?
You produce salt Only for the 60 71 60 40 58
household
Household and | 29 20 21 11 20
selling
Who cuts the wood for | Women 95 93 89 97 93
smoking fish? Boys 5 9 30 31 19
Have you started No 0 73 25 100 49
planting mangroves in | Yes 0 25 75 0 25
the village? Avicennia 0 61 4 54 30
Rhizophora 0 0 0 94 24
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