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A B S T R A C T

Carbon offset credits, and associated projects, are acclaimed to address economic, environmental and social
issues simultaneously. However, critics argue that carbon offset mechanisms are ill equipped to assist developing
countries in achieving sustainable development. Social standards now exist to provide robust methods for as-
sessing the social and biodiversity performance of carbon offset projects and credible impact assessments to help
ensure positive outcomes for local people and biodiversity. Following such a standard, and simultaneously
applying the Sustainable Livelihoods Approach, we develop the Coastal Carbon Impacts Framework (CCIF) as a
conceptual framework to document the potential positive and negative impacts of coastal carbon offset projects
on local livelihoods. We apply the CCIF to four case studies and derive its main livelihood outcomes as well as
describe potential long-term impacts. By using the capitals approach, the CCIF is able to dismantle the different
impact areas into smaller entities. This allows a more detailed analysis on the positive and negative impacts a
project has on communities – across the natural, financial, social, human, physical, cultural and political capital.
While the case studies analysed show mainly positive outcomes, certainly no project is without risk of negatively
impacting the community. The CCIF is however able to demonstrate potential social risk areas. If applied to
additional coastal carbon offset projects, best practice documents, community engagement and the monitoring
and evaluation process of such projects can be improved.

1. Introduction

Climate change is threatening coastal zones around the globe with
sea level-rise, ocean acidification and ocean deoxygenation (IPCC,
2014b). The global community is working on a variety of tools and
measures to adapt to the impacts of climate change (Bundy et al., 2016;
Cinner et al., 2018), but primarily to mitigate climate change by re-
ducing emissions from greenhouse gases (GHG) into the atmosphere
(United Nations, 2015).

Although disputed (Barbesgaard, 2016), carbon offsetting has
emerged as a politically attractive way (Boyd et al., 2011) for countries
and companies to cost-effectively curb anthropogenically induced GHG
emissions. Carbon offset projects generate carbon credits which can be
traded in carbon markets –either as part of regulatory markets or
through the voluntary market (Figueres and Streck, 2009; Passero,
2009). Offsets can be generated from a variety of projects such as wind,

hydropower as well as from nature-based solutions such as reforestation
and from the management of coastal wetlands.

The trading of carbon credits has also been claimed to “hold the
potential to be socially and politically transformative” (Howard et al.,
2015: 343). As one of the carbon offset schemes generating tradable
emission reduction credits, the Clean Development Mechanism (CDM),
as an example, primarily targets GHG reductions. However, it was also
intended from the beginning to encourage sustainable development
through the stimulation of the local economy, thus addressing eco-
nomic, environmental and social issues simultaneously (Kirkman et al.,
2012).

Carbon offset projects that rely on the carbon sequestering proper-
ties of natural ecosystems have been acclaimed for their ability to
support global efforts to mitigate climate change while also providing
environmental and social benefits (O'Sullivan and Saines, 2009). To
recognize and incentivize such conservation or restoration practices,
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specific international policy and financial mechanisms have been es-
tablished (e.g., Reduced Emissions from Deforestation and forest De-
gradation (REDD+) (UNFCCC, 2013). More recently, the global com-
munity has also recognised the sustainable management of coastal
wetlands, including mangroves, seagrasses and saltmarshes, as sig-
nificant carbon sinks (Pendleton et al., 2012; IPCC, 2014a). While
smaller in overall extent than tropical forests, coastal wetlands con-
tinuously sequester carbon and are highly efficient in storing it in their
sediment for millennia. When coastal wetlands are degraded or de-
stroyed, the carbon stored in their sediment and biomass is released
back to the atmosphere and ocean (Pendleton et al., 2012).

Early critics argued, however, that carbon offset mechanisms failed
both in achieving cost-effective mitigation of GHG, as well as in as-
sisting developing countries in achieving sustainable development
(Olsen and Fenhann, 2008; Arens et al., 2015; Kill, 2015). Trying to
address such social shortcomings (e.g., no poverty alleviation), and due
to the concerns expressed around other environmental, effectiveness,
justice and equity issues (Lovel, 2010), some Standard Setting Organi-
zations (SSOs) participating in the carbon market developed new ap-
proaches to overcome the lack of transparent governance, rigor, and
credibility towards implementing and measuring social impacts
(Howard et al., 2014).

SSOs like Plan Vivo, the Climate, Community, and Biodiversity
Standard (CCBS), as well as Social Carbon are trying to overcome these
shortcomings. These new social standards require that projects in-
corporate stakeholder participation, uphold customary and statutory
rights, obtain ‘free, prior, and informed consent’ of forest communities,
account for indirect costs and benefits, and bring net positive benefits
for climate, communities, and biodiversity (CCBA, 2013). While not
mandatory, these requirements send strong signals about the qualities
of forest governance expected by carbon markets and REDD + carbon
credits buyers, even if they are not always achieved (McGregor et al.,
2015). The CCBS, for example, was developed to provide robust stan-
dards for assessing the social and biodiversity performance of carbon
offset projects and credible impact assessment methods to help ensure
positive outcomes for local people and biodiversity (Michael Richards
and Panfil, 2011). While the CCBS does not generate carbon credits
themselves, it provides the insurance of a project's adherence to higher
social and environmental standards in order to gain a price premium to
sell the carbon credits.

Coastal carbon offset projects could become win-win scenarios for
local communities and climate change if certain aspects of project de-
velopment are observed. Based on the experience of efforts like the
CCBS, this paper investigates the positive and negative impacts coastal
carbon projects have on local livelihoods. The paper provides a fra-
mework to guide the analysis and design of coastal carbon offset pro-
jects. To this end, we develop the Coastal Carbon Impacts Framework
(CCIF), a conceptual model based on the capitals approach that we
applied to four case studies. We also discuss examples of livelihood
impacts from other coastal carbon as well as forestry efforts. We con-
clude with a discussion on the observed and likely livelihood impacts
coastal carbon offset projects can have, and provide an outlook on the
influence of external factors on livelihood impacts.

2. Methods

We first conducted a literature review to locate relevant scientific
work on coastal carbon offset projects and their social impacts. Since
there is only limited work available (Michae Richards and Panfil, 2011;
Thomas, 2014), we included land-based/forestry projects documented
in the literature. The available scientific literature, as well as the work
done by SSOs, provided us with guidance to evaluate which impact
assessment method is most appropriate for this analysis.

We adopted the capitals – or assets – approach put forward by the
Sustainable Livelihoods Framework (SLF) (DfID, 1999), which allows
for indicator selection in rural development projects (natural, financial,

social, human and physical capital). The SLF was developed to support
the assessment of the effectiveness of efforts to reduce poverty (Morse
et al., 2009). While having both advantages (e.g., widely used and
understood) and disadvantages (e.g., focus the 'stock' of assets rather
than the return on assets (or 'flow')), the SLF capitals approach provides
a practical and extensively used approach in the natural resources
sector (Richards and Panfil, 2011). Based on the SLF and assets ap-
proach, we developed the Coastal Carbon Impacts Framework (CCIF), a
conceptual framework to help account for the potential positive and
negative impacts of coastal carbon offset projects on local livelihoods.

From the literature review, we identified only a very limited amount
of carbon offset projects, and settled for the following case studies in
India, Indonesia, Kenya and Madagascar. We additionally reviewed
available information in existing carbon offset registries (e.g. from Plan
Vivo or VCS) to gather project background information. We applied the
CCIF to the four case studies where coastal wetland carbon offset pro-
jects have been implemented and are well documented. In order to
operationalize the CCIF, and ultimately assess the positive and negative
livelihoods impacts of these projects, we developed a targeted work-
sheet to capture and analyse the results from the case studies. We de-
veloped a table for each capital based on the outcomes and impacts
identified in and provided by the Social and Biodiversity Impact
Assessment (SBIA) Manual for REDD + Projects PART 2 – Social Impact
Assessment Tool Box from the CCBS. The SBIA Manual applies the ca-
pitals approach to assess observed or potential short-to mid-term social
outcomes of land-based carbon offset projects, as well as observed or
potential mid-to long-term social impacts of land-based carbon offset
projects. However, since the defined outcome and impact indicators
identified in the SBIA Manual were designed for forestry related pro-
jects only, where necessary, we modified or extended some indicators
to reflect the coastal context.

We compiled information from the four case studies into separate
worksheets, with each capital having their own table. Each table
summarizes the outcome and impact indicators and related activities
for a specific capital. We used case study information from the available
peer reviewed papers as well as from the available carbon project
documentation from carbon offset registries. Additionally, we con-
ducted qualitative, semi-structured interviews by phone with the pro-
ject developers and/or managers of each case study (N=4). All in-
terviews covered a set of topics following the pre-determined outcomes
of each of the capitals. The interviews aimed to confirm, clarify and
expand on the information already available to us via the literature and
websites. They focused primarily on the project outcomes, and where
information was already monitored or documented, also on projects'
longer-term impacts. We qualitatively summarized the interview results
for each case study and updated the case study worksheets and tables
accordingly.

As an additional note, the interviews aimed to both reveal the po-
sitive as well as negative outcomes and impacts from on-going projects.
However, projects developers and/or managers tend to highlight more
the positive outcomes and impacts, rather than the negative ones.
Through thorough review of other resource material, the authors tried
to ensure a balanced view of positive and negative factors is considered
and discussed.

3. Coastal carbon impacts framework

The Coastal Carbon Impacts Framework (CCIF) is a conceptual
framework to document the potential positive and negative impacts of
coastal carbon offset projects on local livelihoods (Fig. 1). The frame-
work is organised along four main themes, from bottom to top: project
type, project outcomes, social impacts and external factors. The type of
project, and the level of restriction will inform the project outcomes.
The project outcomes are described using the capitals approach. De-
pending on the nature of the project and its activities, its outcomes can
lead to positive or negative social impacts. The social impacts itself
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have a reoccurring influence on how a project continues to evolve over
time. External factors can additionally exert either positive or negative
stimuli on the social impacts of a specific project. Further details for
each of the themes are provided in the sections below.

3.1. Project type

A key factor determining livelihood impacts is the type of project a
coastal carbon project is implementing. Coastal carbon offset projects
may include activities towards increased carbon sequestration, like af-
forestation or reforestation of mangrove areas, restoration of seagrass
or salt marsh areas as well as activities targeted towards avoiding
carbon emissions, such as the conservation and the prevention of dis-
turbance of threatened carbon rich coastal habitats (Herr et al., 2014).
The level of restriction on natural resource use within a project, in-
cluding the restriction or facilitation of productive activities such as
fisheries, aquaculture or other livelihood activities (Michael Richards
and Panfil, 2011), can greatly influence both positive and negatives
project outcomes (Cormier-Salem, 2017), and ultimately the long-term
livelihood impacts.

3.2. Project outcomes and livelihood capitals

The project outcomes are the intended short-to mid-term results of
project activities and form the building blocks of the longer term live-
lihood impacts. These outcomes directly affect the availability, quality
and quantity of livelihood capitals and assets. In order to assess liveli-
hood impacts associated with carbon offset projects, the project out-
comes are categorised into various ‘livelihood capitals’ or ‘livelihood
capital assets’. For the purpose of this paper, we created a unique
combination of livelihood capitals by combining the five livelihood
capitals defined by the SLF (natural, financial, human, physical, and
social) with two of the ‘community capitals’ (equivalent to livelihood
capitals) from the Community Capitals Framework (cultural and poli-
tical) (Emery and Flora, 2006). The two additional capitals were added
to reflect some of the outcomes we identified during the literature re-
view on coastal carbon projects, which we found could not be captured
adequately under any of the five livelihood capitals of the SLF.

Natural capital (NC) reflects the stocks of natural resources in a
particular location, including geology, air, water, and all living things

(Michae Richards and Panfil, 2011). In a positive scenario, this can
mean the formal recognition of land tenure and access rights or, in
negative scenario, the loss of open access to the former commons. For
coastal carbon offset projects, changes in natural capital may come
about by changes in production of marine natural resources (e.g., fish
and crabs), changes in the quality of seawater or changes in shoreline
protection.

Financial capital (FC) reflects the financial resources available to a
community (Emery and Flora, 2006). Land-based case studies have
shown that carbon related payments for ecosystems services (PES)
schemes can have a local, positive outcome on a household or com-
munity income (Michael Richards and Panfil, 2011). For coastal carbon
offset projects, financial capital may change through direct carbon
payments, employment opportunities, alternative livelihood incomes,
and income diversification and stability (Atela et al., 2015). A negative
outcome could manifest itself in a decrease in the availability of timber
or fuel wood with a negative impact on local prices and wages.

Human capital (HC) reflects the skills, knowledge and abilities of
people to develop and enhance their own resources as well as to access
external resources and knowledge to support their community devel-
opment (Emery and Flora, 2006). In forest carbon offset projects,
carbon investments usually support overall capacity-building and new
skill developments, especially in ecosystems management related jobs,
as well as business administration and project management (Michael
Richards and Panfil, 2011).

Physical capital (PC) reflects community infrastructure such as in
water supply, roads, clinics and schools. For both forest and coastal
carbon projects, the sale of carbon credits could allow for changes to
local infrastructure. As a positive outcome, for example, roads and
bridges could be improved, while as a negative outcome the latter could
be overused or infrastructures such as dams might be lost (Michael
Richards and Panfil, 2011).

Social capital (SC) refers to the connections and networks amongst
people and organizations or the social “glue” (Emery and Flora, 2006)
to make things, positive or negative, happen. The focus here is on the
voices lost or gained to improve or influence local, community driven
processes. For both coastal and forest carbon offset projects, changes in
social capital may be due to improved social cohesion, coordination and
trust amongst participating groups and communities or community-
based organizations (Atela et al., 2015). On the other hand, changes
may also be due to increased competition and conflict between local
stakeholders, participants and non-participants of a certain project.

Cultural capital (CC) reflects activities and outcomes based on how
people act within the world they know, based on their traditions and
language (Emery and Flora, 2006). CC reflects outcomes linked to
creativity and innovation. Changes in CC could provide impetus to
continue the creation of new assets as community members find reasons
to support local business and receive support to follow own ideas. For
example, carbon offset projects could increase the cultural capital of a
community through voluntary activities (e.g., beach clean-up).

Political capital (POC) reflects access to power, organizations,
connection to resources and power brokers. POC also refers to the
ability of people to find their own voice and to engage in actions that
contribute to the well-being of their community (Aigner et al., 2001;
Emery and Flora, 2006). While Richards and Panfil (2011 class the
assets described under political capital as social capital, the distinction
is made here to underline the capacity community groups can develop
to coordinate, increase visibility, representation, and negotiation abil-
ities vis-à-vis government authorities and donors – on a national or even
international level. The goal here is to identify, in comparison to social
capital, whether carbon offset projects can have a potential positive or
negative effect on resources and power relationships outside of the local
networks and community. For example, a carbon offset project may
help to increase visibility and to attract additional financial support to
construct new schools, health clinics or roads.

Fig. 1. Coastal Carbon Impacts Framework.
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3.3. Social impacts

Social impacts, otherwise also referred to as ‘livelihood impacts,’
can be defined as “the consequences to human populations of any
public or private actions that alter the ways in which people live, work,
play, relate to one another, organize to meet their needs, and generally
cope as members of society. The term also includes cultural impacts
involving changes to the norms, values, and beliefs that guide and ra-
tionalize their cognition of themselves and their society”
(Interorganizational Committee on Guidelines and Principles, 1994).

Livelihood impacts can be direct or indirect. For example, potential
outcomes from a carbon project could include improved community
organization, enhanced skills and expanded knowledge coupled with an
increased household income and a change of livelihood (e.g., switching
from bush meat hunting to bee-keeping). While these project outcomes
change community interactions, activities and financial status, they do
not classify as social impacts, since they do not per se alter human
behaviour or well-being for better or worse. However, improved com-
munity health as a result of families being able to afford healthier food
through higher incomes would class as a direct livelihood impact.
Children spending longer in school as a result of improved family in-
come (e.g., due to spending less time on activities contributing towards
the family income) would classify as an indirect livelihood impact.
Furthermore, depending on whether the livelihood impacts of a project
were planned or not, they can be classed as either intended or unin-
tended social impacts respectively (Richards and Panfil, 2011).

Measuring social impacts can pose a challenge since long-term
consequences on the social well-being of whole communities usually
only become apparent after several years, and can be additionally in-
fluenced by external factors (e.g., environmental or regulatory change).
Project outcomes also create interactive processes engaged in dynamic
relationships amongst themselves (Richards and Panfil, 2011). Social
impacts can also be influenced by external factors. This is illustrated by

the left row and arrows in Fig. 1. As these relationships are hard to
capture, the work of this paper and the case studies focus primarily on
analysing the more direct, and measurable project outcomes. This paper
uses the short to medium-term project outcomes, constituting the
building blocks of the medium-to long term social impacts as con-
ductors towards the actual livelihood impacts (Michael Richards and
Panfil, 2011).

3.4. External factors

The original SLF approach, as well as later editions, also consider
people's ‘vulnerability context’, as well as the policy, legal and in-
stitutional framework in order to fully determine long-term impacts of a
project and thus livelihood sustainability (DfID, 1999; Michael Richards
and Panfil, 2011). For the CCIF, and within the limitations of this work,
we tried to reflect these elements as part of the “external factors”. The
long-term success (or failure) of a carbon offset project, and its liveli-
hood impacts in particular, can be both countered or exacerbated
through external factors, including environmental and socio-economic
changes (i.e., changes in climate policy and priorities, improvements in
information technology and population growth), shocks (e.g., natural
disasters, inflation), as well as seasonality (e.g., shift of employment
opportunities, fluctuations in prices) (Goldstein, 2015; Petersen and
Pedersen, 2010).

4. Livelihood capitals: results from the case studies

This section highlights the main findings for each of the case studies
separately and refers to the accompanying tables. Those, in comparison,
show the various outcomes per capital across the four case studies.

Fig. 2. Sundarbans Mangrove Restoration Project in India.
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4.1. Sundarbans - India

The Sundarbans Mangrove Restoration Project in India (Fig. 2) is
one of the projects of the Livelihoods Carbon Funds (LCF), implemented
in collaboration with the Indian Foundation Nature Environment and
Wildlife Society. It has so far replanted 16 million mangrove trees on
4.500 ha, with an estimated 700,000 tons of CO2 sequestered over 20
years. It claims to impact 250,000 people (Livelihoods Funds, 2018a).
The carbon credits are being used as results-based re-payments for
upfront project financing by the LCF and contribute to the internal
carbon offset strategies of the companies invested in the LCF. The
credits are not sold on the market (NEWS & UNIQUE, 2015).

These mangrove restoration activities triggered an increase of sea-
food supplies such as fish and crabs (NEWS & UNIQUE, 2015) (NC –
Table 1). The use of mangrove forests itself is however restricted by the
agreed Financial and Management Plan (NEWS & UNIQUE, 2015).
Since livestock grazing, timber and fuelwood harvests are no longer
allowed (SC – Table 5) additional woodlots for community use were
planted as a substitute for using mangrove resources (Espejo, 2015) (NC
– Table 1).

The project is creating several income and employment opportu-
nities through the development of new small businesses using man-
grove resources, such as honey, sustainable aquaculture and ecotourism
to generate income flows (FC – Table 2). The expansion of tourism
activities and facilities (e.g., accommodation and sanitation facilities)
(PC – Table 4) is currently underway and offers employment for man-
grove-related activities such as tree planting and monitoring of man-
grove forest carbon stocks (Espejo, 2015) (personal communication).

Creating access to the national markets for the newly produced
goods is currently posing a hurdle to these small businesses (personal
communication). However, business training on developing value
chains around mangroves (increasing the flow of information) in order
for people to get access for sales on the national markets is currently
underway (HC – Table 3). Several other capacity building and skills
training activities are being carried out, such as training on sustainable
farming methods and the use of GPS technology for carbon monitoring
(NEWS & UNIQUE, 2015) (personal communication). The project has
built field schools (PC – Table 4), which offer access to the internet and
education resources. Local people can access specific mangrove – re-
levant knowledge (e.g., scientific advice) (HC – Table 3) and have ac-
cess to a seed bank (personal communication).

The communities can get involved in decision making through
regular community stakeholder meetings at the local level (Dey and
Kar, 2013) (SC – Table 5). Through these, communities also democra-
tically elect local representatives to supervise project activities (NEWS
& UNIQUE, 2015). Furthermore, local people can assume official po-
sitions as community representatives in local level government in-
stitutions called ‘Panchayats’ (POC – Table 7). This way, communities
have a way of influencing political decision making concerning coastal
management at the national level. Land rights are attributed to ‘Pan-
chayats’, hence decisions concerning land-use are made at the most
local government level possible (Dey and Kar, 2013) (personal com-
munication). At the community level, the project organised self-help
groups acting as change agents, which are especially aimed at women
(Dey and Kar, 2013).

Individual local communities initially expressed mistrust toward the
value and implementation of carbon projects, sometimes even after
several years (SC – Table 5). Trust is being gained with time and is
leading to an increase in peoples' recognition of the value of forest re-
sources (HC – Table 3) and of the project (personal communication)
(Espejo, 2015). Heightened awareness and comprehension of the pro-
blem concerning unsustainable fishing practices is leading fishermen to
voluntarily move toward more sustainable approaches i.e. by changing
the mesh sizes of fishing nets (HC – Table 3). Moreover, female village
committees and individual stewards are deployed on a voluntary basis
to engage in monitoring against illegal activities within protected areas, Ta
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e.g. shrimp farming. (personal communication).

4.2. Yagasu – Indonesia

The Yagasu project in the Sumatra Province Indonesia (Fig. 3) is
also an LCF project, implemented in collaboration with the association
Yagasu Aceh. The project has replanted 18 million mangrove trees on
5000 ha, with an estimated 2 million tons of CO2 sequestered over 20
years. It claims to impact 20,000 people (Livelihoods Funds, 2018b). In
addition, a total of 24,800 ha of mangrove forests are protected. Illegal
logging activities and land conversion has fallen.

Twenty-three species of mangroves, 8 species of mammals, 16
species of reptiles and amphibians, 32 species of invertebrates, 73
species of birds, 41 species fishes and 9 species migratory birds (NC –
Table 1 and PC – Table 4) are protected by the project. Restoration
efforts led to the natural regeneration of five different mangrove species
groups resulting in the build-up of land toward the shore by up to 20m
per year (personal communication). The amount of harvestable marine
animals has increased within the mangrove ecosystem, supporting a
weekly sustainable harvest of crabs (7–12 tons), shrimp (3–5 tons) and
fish (500–700 tons) throughout the year (FC– Table 2) (Yagasu and
Unique, 2015).

The communities involved in the Yagasu project benefit from other
financial and employment opportunities (FC – Table 2). The project has
set up eight community revolving funds to aid in sustainable business
development. As in India, the communities in the Yagasu do not profit
from the sales of carbon credits as the LCF claims them as results-based
payments for upfront project finance (personal communication). Mul-
tiple small businesses have been set up, including dying of batik textiles
(using natural mangrove-derived colours); sales of mangrove-derived
seafood (e.g. crabs, fish, molluscs and shrimp paste), processed man-
grove fruits, and duck-eggs (FC – Table 2 and HC –Table 3). Initially
small businesses were constrained by access to enough capital to allow
business owners to reach the wider and sustainable markets. Moreover,
small businesses largely depend on middle men to sell to the wider
market, leading to lower than potential sales prices (FC – Table 2).
However, after three years of project implementation, the average local
income within participating communities has increased by 57%
(YAGASU and UNIQUE, 2015).

Seafood farmers were given microcredit financing to set up sus-
tainable organic silvo-fisheries, which entails the maintenance of
mangroves and diversification of seafood products produced (personal
communication). Apart from providing opportunities for small-business
establishment, the project also offers paid work in mangrove nursery
and planting efforts. Locals are also employed in the Mangrove
Patrolling Unit (MPU) that guards the mangrove forests under protec-
tion (YAGASU and UNIQUE, 2015) (FC – Table 2).

Governmental institutions profit financially from the Yagasu project
through taxes and through profit sharing (FC – Table 2). Profit sharing
revenues have been invested in road building and maintenance and
other community projects such as orphanage care and a social mission
(personal communication). Project funds also financed the construction
of public facilities, including two health centres and two waste man-
agement facilities each in two different locations as well as a Carbon
and Biodiversity Research Unit (CBRU) (PC – Table 4). The CBRU is a
research facility for measuring and monitoring carbon stocks and bio-
diversity within the project's mangrove forests. It also serves as a
community education centre for students and the wider public
(YAGASU and UNIQUE, 2015) (HC – Table 3).

People from the local communities are involved in the Yagasu
project in different ways. The project involves more than 10,000 men
and 7000 women from local communities, universities, government and
local NGOs (SC – Table 5). Nearly 250 people, with a majority of
women, are involved in the establishment and management of the re-
volving village funds, which enabled them to make joint decisions in
local business development and planning (HC – Table 3). CommunityTa
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members have also been able to partake in local planning and political
decision making concerning the enforcement of village land-use plans,
mangrove protected areas and village regulations for mangrove forest
protection and local economic development. The political will of village
members is high given their involvement in and agreement on legal
commitments on how to sustainably manage natural resources (POC –
Table 7) (YAGASU and UNIQUE, 2015).

Communities receive opportunities to participate in capacity
building in business management and technical skills training (HC –
Table 3). This enables people to set-up different local businesses and to
take part in other technical project activities. The project's environ-
mental awareness program produces several educational and awareness
raising materials featuring species and forest conservation, green-live-
lihood development, and climate change mitigation and adaptation
issues (HC – Table 3). This flow of information resulted in greater ap-
preciation for the role of nature in environmental risk reduction and
economic stability (NC – Table 1). This has also resulted in community
members taking part in voluntary activities, such as tree planting,
monitoring of tree mortality and in patrolling as part of the MPU with
the aim to prevent, detect and control illegal activities in the mangrove
areas (YAGASU and UNIQUE, 2015).

4.3. Mikoko Pamoja - Kenya

The Mikoko Pamoja project in Gazi Bay, Kenya (Fig. 4), is a com-
munity led project working toward the restoration and protection of
mangrove forests (NC – Table 1) in return for the sale of Plan Vivo
Certificates (PVC) for carbon sequestration (FC – Table 2). The project
is co-managed by the Mikoko Pamoja Community Organization
(MPCO) that has representatives from Gazi Bay, specifically Gazi and
Makongeni villages, as well as the Mikoko Pamoja Steering Group
(MPSG) that serves as a technical advisor. The Association for Coastal
Ecosystem Services (ACES), a charity registered in Scotland, supports

the effort as project coordinator and sells the carbon credits (Wollring,
2017).

All PVCs are owned by the community involved in the project (SC –
Table 5). All income from PVC sales is deposited in a revolving com-
munity fund (Abdalla et al., 2015). This fund is spent on community
projects, which the community itself decides upon (Abdalla et al., 2015)
(POC – Table 7). To date, the income generated has paid for textbooks
and sports equipment for the local school as well as the installation of a
community water-pump (PC Czachur) (Abdalla et al., 2015) (PC –
Table 4). At the start of the project low carbon prices caused some
disappointment within the community as the expected returns from
PVC sales could not be met (Wollring, 2017). However, community
morale increased with rising carbon prices in the following years
(personal communication) (Wollring, 2017) (FC – Table 2).

Community members are also generating private income through
restoration and conservation-related employment (Abdalla et al., 2015)
(FC – Table 2). Opportunities for more short-term employment during
mangrove restoration efforts are made available in tree-planting, while
longer-term employment is created, for example, in forest monitoring,
with positions as forest guards and as project coordinator (Abdalla
et al., 2015). Since these kinds of jobs require specific technical skills,
the project has provided training, increasing the information flow to
better monitoring their resources (personal communication) (HC –
Table 3). Wollring however noted in her work that albeit the positive
signals provided by this project, community villagers are noting that
current alternative livelihoods and income opportunities are still scarce
(Wollring, 2017).

The Mikoko Pamoja project encourages community members to
make their voices heard through enabling them to take part in project
planning and decision making (Wanjiru, 2017) (personal communica-
tion) (POC – Table 7). Meetings allow members to discuss community
matters, such as negotiating sale prices of community wood-lot timber
and community employee payments, and reaching joint decisions on

Fig. 3. Yagasu project, Sumatra Province Indonesia.
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the spending of the revolving community fund (personal communica-
tion) (FC – Table 2).

Furthermore, the project promotes general environmental aware-
ness and recognition for the value of mangrove forest resources through
educational programs in primary and secondary schools and during
community meetings (Abdalla et al., 2015) (personal communication)
(HC – Table 3). Communities have also taken initiatives to promote
environmental protection in organising voluntary beach-cleaning ef-
forts and partaking in international artwork competitions on the im-
portance of oceans (personal communication) (SC – Table 5). Moreover,
the ‘Gazi Women Mangrove Boardwalk’ was created as a small business
initiative by local women of Gazi bay to promote ecotourism and to
generate additional income to benefit the community (CC – Table 6).
The Mangrove Boardwalk and other small businesses such as the
community water and sanitation system provide good additional flow
of money for the community to support their local businesses (Abdalla
et al., 2015).

Apart from a yearly replanting target of 4000 mangrove trees, the
project also comprises 117 ha of protected mangrove forest. Within the
protected forest area, the harvest of mangrove wood is no longer per-
mitted. To avoid shortages in timber and fuel wood, the project has
planted community wood lots of fast growing tree species to substitute

mangrove wood (Abdalla et al., 2015) (NC – Table 1). With the wood
lots on the school grounds, school children help with their maintenance
as part of their environmental awareness training (personal commu-
nication) (HC – Table 3).

The Mikoko Pamoja project has gained international recognition
(FC – Table 2) as a model for a community carbon project and has
enabled individual community members and project staff to travel in-
ternationally to take part in different events (Abdalla et al., 2015) (HC –
Table 3 and SC - Table 5).

4.4. Tahiry Honko - Madagascar

The Tahiry Honko Community Mangrove Carbon Project in
Madagascar (Fig. 5) is at the starting phase of implementing a carbon
offset project (Blue Ventures, 2014), thus the paper refers in this spe-
cific case study to planned activities only. The project is run under the
umbrella of the Velondriake Association (VA), which manages the Ve-
londriake Marine Protected Area, which the project area lies within.
Hence, all planning and decisions effectively lie with the communities
and follow a community led design plan (Blue Ventures, 2014) (SC –
Table 5). Negotiations with the governments concerning carbon rights
are currently on-going, but are planned to go to the projects'

Fig. 4. Mikoko Pamoja project, Gazi Bay, Kenya.

Table 6
Cultural Capital Outcomes.

CULTURAL CAPITAL

POSITIVE OUTCOMES Activities India Indonesia Kenya Madagascar

Community gain voice and space for creativity and
innovation

community voluntary action in monitoring, law enforcement and conservation
activities, private business innovations, youth-groups and women's association

x x x x

Community find reasons to support local business
and receive support to follow own ideas

training and capital for setting up businesses provided, community buying local
products and services

x x x
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participating communities (personal communication) (POC – Table 7).
An intended outcome of the project is to restore and conserve

mangroves to improve coastal resilience and improve water quality in
the interest of the adjacent communities. Restored mangroves are
projected to filter pollutants from the water and to lower the salinity of
the fringing mangrove areas to improve soil health (personal commu-
nication) (NC – Table 1). The mangroves will also produce more diverse
food products including seafood from sustainable aquaculture and
honey (Blue Ventures, 2014) (FC – Table 2). Local people will then no
longer be able to freely harvest timber from the existing forests; how-
ever, they will be given access to compensatory wood lots instead. In
addition, the project is planning to develop a system of harvesting
permits that will be sold to facilitate sustainable harvests of mangrove
wood inside the protected mangroves (Blue Ventures, 2014) (FC –
Table 2).

Any revenues from carbon sales will go to the VA, a community-
based organization charged with managing the project that consists of
two community representatives from 25 nearby villages (Cripps and
Harris, 2009). The VA is responsible for sustainable fisheries manage-
ment, traditional law enforcement and resolving community conflicts
(Blue Ventures, 2014) (SC – Table 5). The VA receives an additional
flow of income through the sales of sustainable mangrove wood har-
vests and fines for illegal harvests within the protected area (personal
communication) (FC – Table 2).

The project will offer capacity building activities such as training in
financial management (personal communication) (HC – Table 3). Ad-
ditionally, women's groups will be trained in data collection for mea-
suring carbon stocks and monitoring mangrove forests (Blue Ventures,
2014) (SC – Table 4). With the aim of enabling people to pursue al-
ternative livelihoods, training will be offered in sustainable aquaculture
practices (Blue Ventures, 2014) (NC – Table 1). There will be oppor-
tunities to gather forest management associated skills through working
in compensatory wood plantations (Blue Ventures, 2014) (HC –
Table 3).

The project has already improved the region's capacity for eco-
tourism, through offering accommodation in homestays (Blue Ventures,
2014) (personal communication) (PC- Table 4). In addition, the Ve-
londriake Association plans to build schools and wells (PC - Table 4)
from the sale of carbon credits (FC – Table 2).

The project has already created a local youth club and a women's
association (CC – Table 6), which offers local people (especially most
vulnerable) to gain a voice and take part in creative and innovative
activities (short film: (Blue Ventures, no date)).

5. Livelihood capitals: other examples from the LITERATURE

To show a balanced picture of positive and negative impacts, ad-
ditional examples from the literature have been put into the context of
the CCIF. Beyond the case studies, few coastal carbon offset project
exists. We therefore use further information from other coastal carbon
efforts, and also summarize the results of selected carbon projects in the
forestry and land-use sectors.

5.1. Natural capital

Ultimately increasing plant biomass through planting and protec-
tion of wetland (or forest) ecosystems is fundamental to carbon offset
projects in the natural environment. In Africa, many forest restoration
projects have planted seedlings (sometimes millions) on areas of
thousands of hectares, significantly increasing the amount of carbon
sequestered (Jindal et al., 2008). The Abu Dhabi Blue Carbon Demon-
stration Project shows that coastal ecosystems also provide many other
environmental benefits by serving as habitat for sea turtles and dugong,
stabilizing the shoreline, increasing fish stock and maintaining water
quality (Lutz et al., 2014).

Furthermore, many projects are combining sustainable use practicesTa
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with mangrove restoration practices, e.g., in Benin herders grow legu-
minous trees as alternative feed source for their cattle and women use
energy saving cook-stoves to save on fuel wood (Jindal et al., 2008). For
the Mangroves and Markets project in Vietnam, mangroves are also
restored to support sustainable shrimp farming with minimal environ-
mental impacts (Wylie et al., 2016).

The protection and government-led ruling over the use of natural
resources may however also lead to the replacement of traditional
management systems of local people, who have lost power over
managing their resources. This can lead to criminalization of sub-
sistence management activities such as fuelwood collection (e.g.,
carbon offset project in Cameroon) (Wittman and Caron, 2009). Apart
from developing distrust toward government offices (Wittman and
Caron, 2009), communities may also lose their ability to adjust their
management strategies in response to rapid environmental changes
(Vierros, 2017).

5.2. Financial capital

Positive financial outcomes from carbon offset projects mainly en-
tail the creation of jobs and new income opportunities. In addition, they
can create jobs in community-based tourism and the conservation
sector (e.g., in sea turtle protection by local fishermen, Hejnowicz et al.,
2015: 13), in forest restoration activities such as tree planting and
maintenance (May et al., 2003), and jobs as high level managers for
marine protected areas (e.g., for seagrass conservation) (Hejnowicz
et al., 2015).

In Ethiopia, for example, local participation in carbon offset project
activities, such as tree planting and forest maintenance, is triggering an
increase in personal income to rise above mere subsistence levels and
freeing them from having to use their time to satisfy daily food and fuel
needs (Reynolds et al., 2010). In seagrass conservation areas used for
touristic purposes, community income is generated through green

levies and taxes for resort tourists as well as user fees and licences for
popular activities such as diving (Hejnowicz et al., 2015).

Creating financial incentives for local communities can however
also bring negative outcomes, for example, when jobs are unstable,
short lived and of poor quality (May et al., 2003) or when income
opportunities are unequally distributed (Brown and Corbera, 2003). For
example, during the Plantar Carbon Project in Brazil, finance provide to
the project via the sale of carbon offset credits was not able to provide a
stable income source because a lack of alternative capital for invest-
ments in forest assets risked the closure of the company and therewith
the loss of more than 1.000 jobs (May et al., 2003). In the case of the
Noel Kempff Mercado (NKM) Climate Action Project in Bolivia, project
implementation caused job losses due to loss of logging concessions
upon the creation of the NKM National Park (May et al., 2003).

Vierros (2017) noted that carbon payments from REDD projects
could lead to rifts within and between communities, where equitable
communal sharing is traditionally recognised. Sometimes payments are
only made to individual households or communities which fulfil certain
criteria. This can lead to the exclusion of others who, for example, do
not own legal rights to the land (Vierros, 2017).

In addition, changing commodity markets through incentivising
markets for forest carbon can also have detrimental effects on poorer
consumer communities. Setting aside land for growing forests for
carbon sequestration, may leave less land available for growing staple
food crops and drive up their prices (Grieg-Gran et al., 2005). Fur-
thermore, improving facilities for essential needs, such as the provision
of clean water through watershed management, may incur new or
higher charges for local consumers. This can cause detrimental effects
to poor people who formerly may have profited from either free access
to or lower prices of these commodities (Grieg-Gran et al., 2005).

Fig. 5. Tahiry Honko Community Mangrove Carbon Project, Madagascar.

D. Herr et al. Journal of Environmental Management 235 (2019) 463–479

474



5.3. Human capital

Positive outcomes related to human capital are in some cases closely
linked to those of financial capital. Creating employment and income
generation opportunities through managerial positions and small
businesses requires simultaneously offering capacity building opportu-
nities to acquire specific technical and business skills. Moreover, jobs in
conservation and ecosystem management demand at least a basic un-
derstanding of the functioning of natural ecosystems and are likely to
simultaneously enhance awareness for of the value natural resources in
the employee.

Carbon projects which support skills and education for local people
can contribute to the successful implementation of carbon projects' aims
and objectives (Atela et al., 2015). For example, building technical
capacities can be critical for carbon offset projects to reach their full
potential for carbon sequestration recognised. Additional training in
soil –carbon measures (instead of above-ground biomass measurements
only) allows projects to account for significant amounts of additional
carbon stored in the soils and root structures – particularly in man-
groves forests (Wylie et al., 2016).

5.4. Physical capital

Public infrastructure improvement or development, such as schools
and hospitals, can act as incentives for behavioural change around re-
source use and/or act as a mechanism to transfer benefits of carbon
projects to communities (Caplow et al., 2011; Lau, 2013). However,
newly implemented infrastructure may also raise concerns with local
communities if the infrastructure put in place does not meet community
needs, or expectations. For example, the provision of off-grid solar
power in a carbon offset project in Sri Lanka meant that those villages
may not be allowed to be connected to the national electrical grid in the
future. Villagers feared that they will lose out on potential future op-
portunities for economic development and improved quality of life
linked to being on the national electrical grid (Wittman and Caron,
2009).

5.5. Social capital

Involving local stakeholders and communities in the project's deci-
sion making process is likely to build stronger ties within the commu-
nity through creating a common purpose and a sense of identity (Rudd,
2004). Examples show however that excluding local communities or
stakeholders can cause mistrust or even opposition toward the project,
which can happen due to unfeasible restrictions for entering PES
schemes (Grieg-Gran et al., 2005), failure to involve them in the com-
munity decision making process (Minang et al., 2007), or deliberately
leave them uninformed of new policies, such as REDD+ (Cormier-
Salem, 2017). This was the case in the NKM Climate Action project,
where uncertainties over access to resources and income activities arose
due to exclusion in the project's decision making process (May et al.,
2003). However, mistrust can also be inherent, e.g., where there is a
lack of trust toward the legal system, fears of future changes in the
projects' regulations can arise (Grieg-Gran et al., 2005). In Cameroon,
disagreements and conflicts have arisen between local and CDM project
administration staff where there was a lack of clarity in their assigned
roles and responsibilities as well as in the distinction between minor
and major offenses (Minang et al., 2007).

Lastly, in some cases it is questionable in how far participation in
PES schemes happens voluntary. Poor people often rely heavily on
ecosystems for their livelihoods in which case the burden of managing
ecosystems to maintain their ecosystem services falls disproportionately
on those people. Due to their circumstances, these people may feel
unable to refuse payments (Lau, 2013).

5.6. Cultural capital

Cultural capital benefits can be achieved when a project's manage-
ment practices incorporate and build upon the communities' traditional
knowledge and management practices and ownership structures. This
may include adopting pre-existing management approaches, such as
seasonal harvesting bans or no-take areas, which build upon deep and
site-specific knowledge on sustainable resource use (Vierros, 2017). In
Japan, the traditional practice of “satoumi” - fishermen engaging in
rehabilitating watershed systems by planting seagrasses and trees - has
even been adopted as a national environmental policy (Yagi, 2011).

However, there is risk that projects may unintentionally ignore
local, culturally specific working routines and practices. Projects which
are run at a national scale, adhering to nationally determined obliga-
tions, are more likely to leave little space for more innovative ap-
proaches at a local scale. Local people, who are forced to adopt ex-
ternally defined models for sustainable development and conservation
are less likely to maintain these practices in the absence of external
support, making the project unsustainable (Pokorny et al., 2013).

5.7. Political capital

An example of positive political capital is provided by forest carbon
sequestration projects in Benin and Ethiopia which include developed
project coordination efforts between local and international organiza-
tions and institutions of the CDM. Through this, local institutions were
strengthened, communities were encouraged to participate and the
roles of various governmental units were clarified (Reynolds et al.,
2010).

Financial returns on nature conservation, can however also lead to
the unequal distribution of wealth and benefits among different stake-
holders. An analysis of the trade of global carbon credits shows that the
largest profits go to already wealthy states, while local forest owners
receive only a fraction of the overall profits (Murray et al., 2014).
Moreover, the question of fairness may arise where coastal commu-
nities are paid little for their conservation efforts in relation to the large
profits coastal developers make causing destruction to coastal systems
(Lau, 2013).

6. Discussion: livelihood impacts of carbon offset projects

Considering the suite of different short-to medium-term outcomes
observed in the case studies and the literature, it is likely that these
projects will have longer-term livelihood impacts on local communities.
However, it is not possible to determine the magnitude of these impacts
with certainty, especially also due to unknowns in terms of future ex-
ternal factors. A comprehensive assessment of livelihood impacts re-
quires a process of consistently measuring and monitoring a project's
outcomes or outputs by assessing the state of livelihoods before and
after a project is implemented. To the best of our knowledge, no com-
prehensive livelihood impacts assessments, including several field visits
and revisiting the project over a longer duration, have been conducted
for any of the case studies presented here. Moreover, these case studies
may not have been running for long enough for livelihood impacts to
become apparent or measurable. The India case study, which began in
2010, has been running for the longest. Impacts are usually measured
following up on long-term project outcomes, which may occur only
after a project period of 15 years (Fayolle and Odianose, 2017).

Despite the absence of more comprehensive, long-term livelihood
impacts assessments for our case studies, we assess the potential long-
term livelihood impacts the case studies may have in the future using
the observed outcomes as precursors. The livelihood impacts categories
(see Table 8) can be used to set up monitoring and evaluation to track
progress in this areas and inform adaptive management responses of
coastal carbon offset projects.

The observed outcomes of the case studies in India, Indonesia,

D. Herr et al. Journal of Environmental Management 235 (2019) 463–479

475



Ta
bl
e
8

Po
te
nt
ia
l
Po

si
ti
ve

an
d
N
eg

at
iv
e
Li
ve

lih
oo

d
Im

pa
ct
s.

PO
SI
TI
V
E
LO

N
G
-T
ER

M
LI
V
EL

IH
O
O
D

IM
PA

C
TS

Po
te
nt
ia
l
lo
ng

-t
er
m

liv
el
ih
oo

d
im

pa
ct
s
(d
efi

ne
d
as

pe
r
SB

IA
)
to

be
ex
pe

ct
ed

in
…

C
ou

nt
ry

of
ca
se
-s
tu
dy

…
du

e
to

ob
se
rv
ed

liv
el
ih
oo

d
ou

tc
om

es
,e

xa
m
pl
es

on
ly

In
di
a

In
do

ne
si
a

K
en

ya
M
ad

ag
as
ca
r

M
or
e
su
st
ai
na

bl
e
na

tu
ra
l
re
so
ur
ce

us
e

x
x

x
x

Su
st
ai
na

bl
e
ha

rv
es
t
ar
ea
s

x
x

x
x

Su
st
ai
na

bl
e
us
e
of

na
tu
ra
l
re
so
ur
ce
s
an

d
su
st
ai
na

bl
e
bu

si
ne

ss
ap

pr
oa

ch
es

x
x

x
x

Es
ta
bl
is
hm

en
t
of

co
m
m
un

it
y
w
oo

d-
lo
ts

D
ec
lin

e
in

ge
ne

ra
l
ra
te

of
po

ve
rt
y
in

co
m
m
un

it
y

x
x

x
x

In
cr
ea
se
d
in
co

m
e
an

d
em

pl
oy

m
en

t
op

po
rt
un

it
ie
s

x
x

x
x

C
om

m
un

it
y
in
co

m
e
th
ro
ug

h
ca
rb
on

cr
ed

it
s
an

d
co

m
m
un

it
y
ow

ne
d
fu
nd

s
In
cr
ea
se
d
fo
od

se
cu

ri
ty

(f
or

ex
am

pl
e,

fr
om

im
pr
ov

ed
ag

ri
cu

lt
ur
al

te
ch

no
lo
gy

)
x

x
x

Su
st
ai
na

bl
e
m
an

gr
ov

e
aq

ua
cu

lt
ur
e

x
x

x
In
cr
ea
se
d
an

d
su
st
ai
na

bl
y
ha

rv
es
te
d
fi
sh

an
d
ot
he

r
se
af
oo

d
st
oc

ks
Im

pr
ov

em
en

t
in

ho
us
eh

ol
d
or

co
m
m
un

it
y
nu

tr
it
io
n

x
x

x
x

D
iv
er
si
fi
ed

fo
od

so
ur
ce
s

x
x

x
x

In
cr
ea
se
d
ho

us
eh

ol
d
in
co

m
e

In
cr
ea
se

in
us
e
of

bo
ta
ni
ca
l/
na

tu
ra
l
m
ed

ic
in
es

N
o
in
di
ca
tio

n
fr
om

ou
tc
om

es
of

th
e
ca
se

st
ud

ie
s

Im
pr
ov

em
en

t
in

ho
us
eh

ol
d
or

co
m
m
un

it
y
he

al
th

x
x

x
x

Es
ta
bl
is
hm

en
t
an

d/
or

im
pr
ov

ed
fa
ci
lit
ie
s
of

he
al
th

ce
nt
re
s

x
x

x
x

Im
pr
ov

ed
sa
ni
ta
ti
on

an
d
co

ok
in
g
fa
ci
lit
ie
s
(r
ed

uc
in
g
in
do

or
ai
r
po

llu
ti
on

)
In
cr
ea
se
d
lif
e
ex
pe

ct
an

cy
x

x
x

x
Es
ta
bl
is
he

d
an

d/
or

im
pr
ov

ed
he

al
th

ce
nt
re
s
an

d
sa
ni
ta
ti
on

fa
ci
lit
ie
s

x
x

x
x

D
iv
er
si
fi
ed

fo
od

so
ur
ce
s

H
ou

se
ho

ld
s
ha

ve
liv

el
ih
oo

d
ac
ti
vi
ti
es
/s
tr
at
eg

ie
s
th
at

be
tt
er

al
lo
w

th
em

to
re
si
st

an
d
co

pe
w
it
h
ec
on

om
ic

sh
oc

ks
an

d
em

er
ge

nc
ie
s

x
x

x
x

In
cr
ea
se

in
pr
od

uc
ti
on

of
su
bs
is
te
nc

e
or

ca
sh

cr
op

s,
an

d
m
ar
in
e
na

tu
ra
lr
es
ou

rc
es

(fi
sh
,

cr
ab

s)
x

x
x

x
In
cr
ea
se

in
di
ve

rs
it
y
of

lo
ca
lly

pr
od

uc
ed

fo
od

In
cr
ea
se

in
de

ve
lo
pm

en
t
ai
d/

in
ve

st
m
en

t
in

th
e
co

m
m
un

it
y
fr
om

ne
w

go
ve

rn
m
en

t,
do

no
rs
,

in
ve

st
or
s
(a
dd

it
io
na

l
to

ca
rb
on

pr
oj
ec
t-
re
la
te
d
in
ve

st
m
en

t)
x

x
x

x
*
C
om

m
un

it
y
ga

in
vo

ic
e
an

d
pa

rt
ic
ip
at
io
n/

re
pr
es
en

ta
ti
on

in
ne

w
fo
ra
,v

is
-à
-v
is

(n
ew

)
in
ve

st
or
s/
do

no
rs

(e
.g
.t
o
at
tr
ac
t
ne

w
m
on

ey
fo
r
bu

ild
in
g
sc
ho

ol
s,

in
fr
as
tr
uc

tu
re

et
c)

R
ur
al

po
pu

la
ti
on

m
ai
nt
ai
ne

d
(d
ue

to
in
-m

ig
ra
ti
on

an
d/

or
sl
ow

ed
ra
te

of
ou

t-
m
ig
ra
ti
on

to
ur
ba

n
ar
ea
s
re
su
lt
in
g
fr
om

in
cr
ea
se
d
in
co

m
es

an
d/

or
em

pl
oy

m
en

t
op

po
rt
un

it
ie
s)

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

C
an

't
be

de
ri
ve
d
fr
om

av
ai
la
bl
e
in
fo
rm

at
io
n
on

ou
tc
om

es

In
cr
ea
se

in
co

m
m
un

it
y
sp
en

di
ng

on
ed

uc
at
io
n
(a
s
a
re
su
lt
of

ca
rb
on

pa
ym

en
ts
,c

as
h
cr
op

s,
an

d/
or

em
pl
oy

m
en

t)
x

x
x

x
N
ew

or
im

pr
ov

ed
ed

uc
at
io
n
fa
ci
lit
ie
s
(s
ch

oo
ls
,e

du
ca
ti
on

ce
nt
re

…
)

Sc
ho

ol
or

ot
he

r
ed

uc
at
io
na

li
nf
ra
st
ru
ct
ur
e
es
ta
bl
is
he

d
or

im
pr
ov

ed
(d
ue

to
ca
rb
on

pa
ym

en
ts

in
ca
sh

or
ki
nd

)
x

x
N
ew

or
im

pr
ov

ed
ed

uc
at
io
n
fa
ci
lit
ie
s
(s
ch

oo
ls
,e

du
ca
ti
on

ce
nt
re

…
)

Im
pr
ov

ed
le
ve

ls
of

lit
er
ac
y
or

ed
uc

at
io
n

x
x

x
x

N
ew

or
im

pr
ov

ed
ed

uc
at
io
n
fa
ci
lit
ie
s
(s
ch

oo
ls
,e

du
ca
ti
on

ce
nt
re

…
)

Im
pr
ov

em
en

t
in

qu
al
it
y
of

ho
us
in
g
(f
ro
m

in
ve

st
m
en

t
of

ca
sh

in
co

m
e)

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

C
an

't
be

de
ri
ve
d
fr
om

av
ai
la
bl
e
in
fo
rm

at
io
n
on

ou
tc
om

es
Im

pr
ov

em
en

ti
n
co

m
m
un

ic
at
io
ns

se
rv
ic
es
/i
nf
ra
st
ru
ct
ur
e
(f
ro
m

ho
us
eh

ol
d
an

d/
or

co
m
m
un

it
y

in
ve

st
m
en

t,
an

d/
or

im
pr
ov

ed
in
fr
as
tr
uc

tu
re
)

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

In
co
nc
lu
si
ve

C
an

't
be

de
ri
ve
d
fr
om

av
ai
la
bl
e
in
fo
rm

at
io
n
on

ou
tc
om

es

El
ec
tr
ic
al

gr
id
/g

en
er
at
io
n
an

d/
or

di
st
ri
bu

ti
on

es
ta
bl
is
he

d
or

im
pr
ov

ed
(f
ro
m

co
m
m
un

it
y

in
ve

st
m
en

t)
N
o
in
di
ca
tio

n
fr
om

ou
tc
om

es
of

th
e
ca
se

st
ud

ie
s

Im
pr
ov

em
en

t
of

in
fr
as
tr
uc

tu
re

(b
ro
ad

ly
sp
ea
ki
ng

)
du

e
to

ga
in
ed

ac
ce
ss

to
ex
te
rn
al

re
so
ur
ce
s

an
d
po

w
er

br
ok

er
s

x
x

x
x

N
ew

or
im

pr
ov

ed
in
fr
as
tr
uc

tu
re

(p
hy

si
ca
l
ca
pi
ta
l)

x
x

x
x

Im
pr
ov

em
en

t
in

sk
ill
s
an

d/
or

kn
ow

le
dg

e
of

bu
si
ne

ss
ad

m
in
is
tr
at
io
n

W
el
ls

an
d/

or
w
at
er

su
pp

ly
in
fr
as
tr
uc

tu
re

es
ta
bl
is
he

d
or

im
pr
ov

ed
(f
ro
m

ho
us
eh

ol
d
or

co
m
m
un

it
y
in
ve

st
m
en

t)
x

x
N
ew

or
im

pr
ov

ed
w
at
er
,s

an
it
at
io
n
or

ot
he

r
fa
ci
lit
ie
s

In
cr
ea
se

in
ge

nd
er

eq
ua

lit
y
in

so
ci
al

or
ga

ni
za
ti
on

s
an

d
pr
od

uc
ti
ve

en
te
rp
ri
se
s

x
x

x
x

Fo
st
er

ge
nd

er
eq

ua
lit
y
by

pr
ov

id
in
g
in
no

va
ti
ve

ap
pr
oa

ch
es
,t
ec
hn

ic
al

su
pp

or
t,
po

lic
y

de
ve

lo
pm

en
t
an

d
ca
pa

ci
ty

bu
ild

in
g

D
ec
re
as
e
in

so
ci
al

co
nfl

ic
t

x
x

x
x

C
om

m
un

it
y
or
ga

ni
za
ti
on

es
ta
bl
is
he

d
or

st
re
ng

th
en

ed
Im

pr
ov

ed
re
co

gn
it
io
n
an

d
re
sp
ec
t
fo
r
hu

m
an

ri
gh

ts
N
o
in
di
ca
tio

n
fr
om

ou
tc
om

es
of

th
e
ca
se

st
ud

ie
s

Im
pr
ov

ed
ac
ce
ss

an
d
vo

ic
e
to

na
ti
on

al
an

d
in
te
rn
at
io
na

ls
ta
ke

ho
ld
er
s
(g
ov

er
nm

en
t,
in
ve

st
or
s,

do
no

rs
)

x
x

C
om

m
un

it
y
ga

in
vo

ic
e
an

d
pa

rt
ic
ip
at
io
n/

re
pr
es
en

ta
ti
on

in
na

ti
on

al
pl
an

ni
ng

,v
is
-à
-v
is

go
ve

rn
m
en

t
au

th
or
it
ie
s

x
x

C
om

m
un

it
y
ga

in
vo

ic
e
an

d
pa

rt
ic
ip
at
io
n/

re
pr
es
en

ta
ti
on

in
ne

w
fo
ra
,v

is
-à
-v
is

(n
ew

)
in
ve

st
or
s/
do

no
rs

(e
.g
.t
o
at
tr
ac
t
ne

w
m
on

ey
fo
r
bu

ild
in
g
sc
ho

ol
s,

in
fr
as
tr
uc

tu
re

et
c)

N
EG

A
TI
V
E
LO

N
G
-T
ER

M
LI
V
EL

IH
O
O
D

IM
PA

C
TS

In
cr
ea
se

in
sp
en

di
ng

on
fo
od

(d
ue

to
re
st
ri
ct
ed

ac
ce
ss

to
la
nd

an
d
su
bs
is
te
nc

e
fa
rm

in
g)

N
o
in
di
ca
tio

n
fr
om

ou
tc
om

es
of

th
e
ca
se

st
ud

ie
s

D
ec
lin

e
in

ho
us
eh

ol
d
or

co
m
m
un

it
y
nu

tr
it
io
n

N
o
in
di
ca
tio

n
fr
om

ou
tc
om

es
of

th
e
ca
se

st
ud

ie
s

D
ec
re
as
e
in

us
e
of

bo
ta
ni
ca
l/
na

tu
ra
l
m
ed

ic
in
es

N
o
in
di
ca
tio

n
fr
om

ou
tc
om

es
of

th
e
ca
se

st
ud

ie
s

D
ec
lin

e
in

co
m
m
un

it
y
he

al
th

N
o
in
di
ca
tio

n
fr
om

ou
tc
om

es
of

th
e
ca
se

st
ud

ie
s

Fe
w
er

ho
us
eh

ol
ds

ar
e
ab

le
to

re
si
st

an
d
co

pe
w
it
h
ec
on

om
ic

sh
oc

ks
an

d
em

er
ge

nc
ie
s

N
o
in
di
ca
tio

n
fr
om

ou
tc
om

es
of

th
e
ca
se

st
ud

ie
s

(c
on

tin
ue
d
on

ne
xt

pa
ge
)

D. Herr et al. Journal of Environmental Management 235 (2019) 463–479

476



Kenya, and to some degree Madagascar (for those project activities that
have already been implemented and monitored) are primarily positive.
From Table 8 one can deduct, assuming positive external factors as
well, that coastal carbon offset projects can help to improve long-term
livelihood impacts around increased life expectancy as well as literacy
and education. The reviewed projects also show that the communities
gained new means to get their voices heard outside their villages,
providing them platforms to attract further investments into their
businesses.

In terms of social conflict however, both negative and positive
project outcomes could be determined across the case studies. On one
hand community organizations were established or strengthened, sup-
porting reduced social conflict. On the other hand a potential increase
in social conflict can be expected as some community members might
profit or benefit from certain employment or income increases more
than others. In some cases negative impacts, such as on the use of
mangroves for fuel wood collection, have been mitigated by providing
other sources.

As other examples of nature-based carbon offset projects from the
literature have shown, developing an environmentally and socially
successful carbon offset project is not an easy task. Examples of carbon
offset projects with negative social impacts exist, especially from the
terrestrial side (Duguma et al., 2015; Kill, 2015), and within mangrove
areas (Cormier-Salem, 2017). Local communities do not always receive
or see the benefits of carbon payment schemes and may not have been
involved properly in the development or the implementation of such
projects. Generally, there is however not enough evidence about ne-
gative outcomes, and thus negative long-term livelihood impacts, per-
haps reflecting the reluctance of project developers to highlight failures.

The most recent coastal carbon offset projects were implemented
and developed after comparable carbon offset projects on the terrestrial
side. This could have led already, and hopefully will further lead, to the
application of some of the lessons-learned related to the application of
environmental and social safeguards and justice requirements. Coastal
carbon offset projects also tend to be smaller in size than many of their
terrestrial counterparts and generally have less potential for conflict.
Additionally, carbon rich coastal habitats such as mangroves provide a
suite of ecosystem services beyond the sequestration of carbon (Himes-
Cornell et al. 2018). Innovative financing and management schemes
can thus be developed, that also provide other income and survival
opportunities for local communities and reduce potential areas of
conflict by creating other incentives and local community buy-in.

External factors, such as a change in government, can also influence
the long-term success (or failure) of a coastal carbon offset project.
Identifying and analysing the influence of external factors specific to
each selected case study presents challenges similar to determining
long-term livelihood impacts and is beyond the scope of this paper.
However, below we attempt to analyse a select number of known ex-
ternal factors that are likely to influence the long-term impacts of the
four case studies, as well as coastal carbon offset projects generally.

Policymaking at the international level can either incentivize the
use of carbon market schemes or deter the implementation of new
coastal carbon offset projects. On-going discussions under the UNFCCC
Paris Agreement will have an effect in this regard (Herr et al., 2017).
Similarly, national climate policy or political circumstances, such as a
weak national administration or lack of national ownership of a specific
topic, can lead to either specific guidance or a lack of clear guidance on
the use of carbon offsets in the context of climate change mitigation
efforts and/or REDD+ (UN-REDD, 2015). Wollring, in her more ex-
tensive work on Mikoko Pamoja (Kenya) referred to the potential ne-
gative impacts of a top down implementation of national REDD+ plans
without proper inclusion, or nesting (Olander et al., 2011), of existing,
small-scale carbon offset projects (Wollring, 2017).

External shocks, such as natural disasters or economic inflation,
may also be able to reverse any positive livelihood impacts or prevent a
carbon offset project from becoming successful. Coastal ecosystems,Ta
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while often able to withstand and quickly recover from natural shocks
(Alongi, 2008), may face a risk of being lost or submerged. If the un-
derlying carbon stock used for carbon offset trading disappears, the
offset (and thus the finance behind the project) will also be affected
(UNEP and CIFOR, 2014). To counterbalance the negative impacts from
potential natural shocks, carbon offset standards used to certify the
actual offset require appropriate assessments of such risks to the carbon
stocks and the development of mitigation strategies before a project can
qualify for producing carbon offset credits (VCS, 2017). Additionally,
the lack of clarity regarding land (and therefore carbon) ownership
creates difficulties in securing management rights or benefits of eco-
system services from coastal carbon ecosystems for communities often
in the first place (Herr et al., 2016; Cormier-Salem, 2017).

7. Conclusion

Overall there is little empirical basis for analysing positive or ne-
gative social impacts from the forestry sector, even less so from the
coastal projects (Michael Richards and Panfil, 2011). Yet the CCIF is
able to demonstrate potential social risk areas. By using the capitals
approach, the CCIF is able to dismantle the different impact areas into
smaller entities. This allows a more detailed analysis on the positive and
negative impacts a project has on communities – across the natural,
financial, social, human, physical, cultural and political capital. And
yet, it is only the re-assembling of, and the interactions between, project
outcomes in each of the capitals which determine long-term positive or
negative livelihood impacts of a coastal carbon offset project. Latter are
further influenced by external factors such as policy change.

While not without conflict, the analysed case studies show that
coastal carbon offset projects can have positive impacts on local com-
munities. However, coastal carbon offset projects are certainly not a
panacea for unlocking new financing into rural coastal areas. Any en-
deavour to use carbon credits as a financing scheme for the conserva-
tion of natural systems needs to properly plan for, and include social
aspects, beyond any financial viability assessment. Several guidance
documents on community engagement and coastal carbon project best-
practices exists. The CCIF, and this analysis, can provide additional
insights into potential areas of conflict.

If applied to new coastal carbon offset projects, best practice
documents, community engagement and monitoring and evaluation
process of such projects can be improved. While the case studies ana-
lysed here show mainly positive outcomes, certainly no project is
without risk of negatively impacting the community. Addressing these
challenges appropriately often takes more time and requires significant
financial resources, which could minimize the profitability of a carbon
offset project overall or remove the desire for investment before a
carbon offset project gets off the ground (Herr et al., forthcoming). It is
necessary to carefully consider whether a carbon offset project is the
appropriate intervention tool or not, not only from a climate mitigation
potential and financial side but also considering the concerns, oppor-
tunities and potential pitfalls of such a project for local communities.
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