
50    38th Annual Conference of Forestry Association of Nigeria (FAN) 

MANGROVE FOREST AND SUSTAINABLE LIVELIHOOD: ITS ROLE 
IN POVERTY REDUCTION OF THE SUB-SAHARAN AFRICA 

Fatoki, O. A.,* Oguntoye, T. O., Bello, G. K., Apata, O. V.  and Tewogbade, S. O. 
Forestry Research Institute of Nigeria, Ibadan 

 
 

Abstract 
Mangroves are extraordinary ecosystems, located at the interface of land and sea that offer a 
considerable array of ecosystem goods and services. They are vital for food security and 
protection of coastal communities; they provide a wide diversity of forest products, nurseries for 
aquatic species, fishing grounds, sequestrate carbon, and are crucial to natural coastal defences 
through their mitigation of erosion and storm impacts. Mangroves contribute directly to rural 
livelihoods by supplying fire wood, timber, thatching materials, poles, furniture materials, glue, 
wax, fish, shrimp, fruits, fodder, vinegar, synthetic fibres, medicines, paper and tourism. The level 
of poverty in the Sub-Saharan region of Africa is becoming increasingly alarming given the 
figures consistently reported for the area. However, the numerous products derivable from 
mangrove forest if properly utilized and managed, can improve livelihood in the region. 
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Introduction 
Mangroves are coastal forests that lie on the crossroad where oceans, freshwater and land 
realms meet. They are among the most productive and complex ecosystems on the planet 
thriving in salty and brackish conditions that would kill ordinary plants very quickly. 
Their capacity to guard against the impact of storms and increase in sea level make them 
indispensable for coastal communities in their fight against climate change. Mangrove 
forests are particularly found in tropical and subtropical regions within the 30” of the 
equator. The tidal areas encompassing estuaries and marine shorelines, which are 
frequently inundated with salt water, define the mangroves. Strongly in decline, 
mangrove forests occupy about 15.2 million hectares of tropical coast worldwide 
(Spalding et. al., 2010). Africa mangroves, which is about 19% of global mangrove cover 
covers 3.2 million ha and Nigeria’s 1 million ha coverage is the largest in the continent. 
 
According to Ukpong (2009), mangrove plants are facultative halophytes; made up of 
about 55 species of trees, shrubs, ferns and palm, which are found in the tropics and sub-
tropics mostly on protected river banks and along coastlines. Mangrove occurs where the 
average temperature of the coldest month is greater than 20oC and the seasonal range 
does not exceed 5oC. The plants are unusually adapted to anaerobic conditions of both 
salt and freshwater environments. They cover an estimated distance of 180,000 km2 
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worldwide and are most luxuriant around the mouth of large rivers and sheltered bays. 
The roots trap sediment in the brackish water environment and often have a filtering 
effect by removing solutes from the water. The trees and shrubs get the oxygen they 
require in the oxygen deficient silt bed through roots which protrude above the water at 
low tide and funnel the oxygen down to the rest of their silt-covered roots. 
 
Africa mangroves are home to very diverse fauna. The continent holds 17 species of 
mangroves trees, equally divided between the east and west. Aquatic mammals include 
monkeys, antelopes and manatees. Its roots and mud are home to molluscs, such as 
bivalves and oysters as well as crustaceans. Live and decaying mangrove leaves and roots 
provide nutrients that nourish plankton, which in turn are food for many of these species. 
With this abundance of food, mangroves function as nurseries for many fish species; 
many of commercially caught fish have spent part of their lives in mangroves. Mangroves 
are also home to terrestrial fauna, including mammals, reptiles and avian species; 
especially water birds. Human benefit from such a productive environment. Fish, 
shellfish and molluscs are mangrove delicacies. Another is mangrove honey, the 
mangrove trees provide wood for construction, firewood and carbon for cooking or 
tanning production.  
 
Importance of Mangrove Forest 
The importance of mangrove generally cannot be over emphasized. Mangrove trees 
remained the most efficient photosynthesizers than almost any other plant and the 
ecosystem is a life support for much of the tropical world’s coastal marine life (Russell 
1996). Quarto (2001) also reposed statistically that three-fourth of the tropical world’s 
fisheries depend upon mangrove forest. Mangroves also serve as fish nurseries and 
breeding grounds for finfish, crabs, shrimps, Molluscs, and other sea life. Vast quantities 
of fallen leaf and branch detritus provide food for countless tiny marine creatures at the 
bottom of the global ocean food chain. They are also essential habitats for many 
endangered species such as manatees, American alligators, Bengal tigers and dark headed 
cuckoo. They constitute prime nesting sites for multitudes of shore birds, rare and 
migratory birds, crab-eating raccoons, proboscis monkeys, fishing cats and jaguars. 
Monitor lizards and mudskipper fish also utilize mangrove wetlands as habitat and source 
of food. Again, Chan (1984) in the study of Human habitation and traditional uses of the 
mangrove ecosystem in peninsular Malaysia revealed that mangroves maintain water 
quality being that they are effective at filtering inshore pollutants and protecting fresh 
water sources from salt water intrusion. He further stressed that the mangrove ecosystem 
remain a source of valuable resources essential for the livelihood and survival of 
indigenous coastal people, which may include: sea food; fuel wood, construction 
materials, medicines, soaps, honey, oils, and tannins. Mangrove ecosystems are the 
greatest and often the only protein sources for millions of traditional villagers worldwide. 
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Concept of Sustainable Livelihoods 
Poverty is commonly determined based on thresholds of income or consumption. These 
criteria, while useful for national and international statistics, fail to capture the local 
complexity and dynamism of poverty. They also fail to take account of current and 
potential resources (Ambler, 1999). Another commonly used measure of poverty is food 
security or lack of it. Food insecurity exists when people lack access to sufficient 
amounts of food and are therefore not consuming the food required for normal growth 
and development. This may be because of lack of access to food because of 
unavailability, insufficient purchasing power, inappropriate distribution or inadequate 
utilization at the household level. Further analysis can be used to determine what factors 
place people at risk of becoming food insecure, as well as those factors that affect their 
ability to cope (Ambler, 1999). 
 
But poverty is not only based on income and/or food availability. A current approach that 
attempts to go beyond these factors and to include multidimensional characteristics and 
causes is that of sustainable livelihoods. A livelihood comprises the capabilities, assets 
and activities required for a means of living. A livelihood is sustainable when it can cope 
with and recover from stresses and shocks, and maintain or enhance its capabilities and 
assets both now and in the future, while not underutilizing the natural resources (Arnold, 
1998). 
 
Livelihood Support: Goods and Services by Mangroves 
Mangrove forests are among one of the most productive and biologically important 
ecosystems of the world because they provide important and unique ecosystem goods and 
services to human society and coastal and marine systems. Mangrove ecosystems are 
important habitats, and play a key role in human sustainability and livelihoods. 
Mangroves contribute directly to rural livelihoods by providing wood and non-wood 
forest products including food, timber, fuel, medicine, poles, fuel wood and building 
materials such as thatch for houses. Indirectly, the mangrove forest support human since 
they are often important nursery grounds and spawning sites of birds, mammals, reptiles, 
fish, crustaceans, shellfish (Giri et. al., 2011 and Ghosh, 2011). The mangrove 
ecosystems provide the following goods and services: 
 

Goods: firewood, timber, thatching materials, poles, furniture materials, glue, wax, fish, 
shrimp, fruits, vinegar, synthetic fibers, medicines, paper. 

Services: cyclone, flood and wave protection, nursery and breeding ground of fish and 
shrimp, genetic resources, support for coastal livelihoods, soil formation and fertility, 
water catchment and groundwater recharge, recycling of inorganic and organic pollutants 
including nutrients, tourism, spiritual and religious sites as well as education and 
scientific information. 
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Livelihood benefits from mangrove forest (Ghosh, D. 2011, Hussain, A. A and Badola, 
R. 2010 and Sarker et al, 2011) 
 

 Habitat for wildlife including mammals, birds, reptiles, amphibians, fish, mollusks,  
 crustaceans 
 Nursery grounds of fish, shrimp, crabs etc 
 Mangrove prop roots and pneumatphores (aerial root) are hiding places for fish 
 Aquaculture and commercial fisheries are dependent on seed sourced from mangrove 

estuaries 
 Leaf litter and detritus matter of mangroves are sources of food for fish and other 

aquatic animals 
 It provide shelter for local as well migratory animals such as birds 
 Majority of the people living in or near mangrove forests derive their principle 

income from fishing and related activities 
 Harvest and sale of mangrove products is an important income for poor 
 Mangrove products constitute an emergency food provision function and constitute 

an important source of protein (e.g. fish) for rural poor families 
 Sources of wood, timber, firewood, charcoal (for export), poles etc 
 A source of food (forestry and fishery products), honey, fodder, condiments, tea 

substitutes and sugar for local communities 
 Sources of tannin (bark used for Mangrove bark used in dying), medicines and 

alcohol 
 A place for recreational activities such as bird and wildlife watching 
 A place for ecotourism and thus economic benefits for local communities 
 Local people depends on mangrove natural resources for their living 
 Replantation (community based mangrove restoration) can reduce poverty and 

generate income for local communities 
 Mangrove areas are used for economic activities such as shrimp aquaculture, salt  
 production, cattle grazing and human settlement 
 Pneumatophores are used by local fishermen for stopper, and float making 
 Mollusc shell collected from mangroves are used for lime production 
 Local people use selective mangrove plants for medical purposes. For example the 

leaves of A. officinalis are used to treat stomach and urinary disorders and the resin of 
A. alba wood are used for birth control. 

 Mangrove traps sediment and nutrients, thus prevent coastal and ocean pollution 
 Mangrove plants and soil/sediments are carbon sinks/carbon sequestration. 
 Mangrove forests prevent or reduce risk of disasters such as cyclone, storm surge, 

flood. 
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Mangroves for food security in Sub-Saharan Africa 
Effective management of mangroves is an achievable and practical way to help ensure 
food security for many coastal communities. Conservation and maintenance of mangrove 
ecosystems is essential for the achievement of the Millennium Development Goal to 
eradicate extreme poverty and hunger. Healthy mangrove forests are critical for the 
maintenance and enhancement of food security; through the production of numerous 
fishery and forest products, by supporting commercial coastal and offshore fisheries, and 
by providing locations for aquaculture. Seafood provides 4–16% of the animal protein 
consumed worldwide (FAO, 1997). Aquaculture for fish and shrimp is now the fastest 
growing food producing industry in the world; the FAO (2000) estimated that by 2030, 
over half of the fish and shrimp consumed worldwide will be produced by aquaculture. 
There is ample evidence that removal of mangroves leads to a decline in coastal fisheries 
production and the loss of potential for development of integrated aquaculture and 
fisheries within and adjacent to mangroves themselves. Healthy mangrove ecosystems 
will become increasingly important for food security as the demand for (sea) food 
increases with global population growth. 
 
Mangrove forest and poverty alleviation in Sub-saharan Africa 
For thousands of years, indigenous communities have depended upon mangroves for 
traditional and commercial uses. For many of those that live within or near mangroves, 
these forests provide critical ecosystem goods and services: Mangroves also contribute a 
broad range of other important socio-economic benefits towards coastal communities. In 
a number of areas, traditional communities living near or even within mangrove habitats 
have maintained a symbiotic relationship that is often sustainable and even integral to the 
ecology and functioning of both the mangrove ecosystem and the community. In most 
places, however, commercial and high-intensity uses have changed the nature of this 
relationship. Unfortunately, many of these societies once dependent on mangroves for 
valuable services have chosen to overlook the long-term benefits that mangroves provide 
and had allowed rapid degradation or entire loss of mangroves. 
 
Improved appreciation of the range of values of mangroves may prove useful in making 
appropriate decisions for more efficient and sustainable use. Community based poverty 
reduction programmes are needed where restoration and management of mangroves is 
implemented while providing communities with suitable alternatives to mangroves 
dependency (for domestic consumption and commerce). Successfully applied, these 
efforts can succeed in improving the ecological conditions of mangroves as well as the 
livelihoods of local communities. 
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Table 1: Benefits derivable from Mangroves goods and services 
 
Goods and products Natural processes Non-material benefits 
Services Examples Services Examples Services Examples 
Forest 
resources 

Construction 
materials, 
food, fuel, 
tannins and 
resins, 
ornamental 
fodder 

Carbon 
storage and 
sequestration 

Provides high 
rates of 
carbon 
sequestration 
and storage 

Aesthetics Beautiful 
scenery and 
landscapes. 

Fisheries Fish, shrimp, 
crustaceans, 
and other 
marine 
species 

Soil 
stabilization 

Roots 
constrain 
water 
movement 
and 
trap 
sediments 

Educational  Research/ 
education/ 
training 
opportunities 

Genetic 
resources 

Wild species 
& genes used 
for 
animal/plant 
breeding/ 
biotechnology 
derived from 
mangrove 
species 
products 

Coastal 
protection 

Erosion 
Control: 
Contributes 
to wave 
attenuation 
and 
stabilization 
of soils 

Recreational  (Eco)-
tourism 
(boat tours, 
boardwalks, 
bird 
watching, 
sport fishing, 
kayaking 
etc.) 

Biochemicals/ 
medicines 

Commercial 
and traditional 
medicines 
from leaves, 
fruits, barks 
and other 
materials 

Water 
regulation 

Water 
catchment 
and 
groundwater 
recharge 

Heritage and 
spiritual 

Local 
communities 
place cultural 
and spiritual 
values on 
mangroves, 
e.g. 
mangroves 
are 
worshipped 
in Shri Shiva 
Nataraja 
temple 
in India 
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Improving Mangrove Management in Sub-Saharan Africa 
The importance of mangroves is now widely recognized, including their direct 
provisioning of food, timber and other products, and their role in regulating services such 
as coastal protection and carbon sequestration. This importance is heightened in many 
countries and coastal settings where there is a high degree of dependence on mangroves 
and lack of alternative livelihoods. Without mangroves, many communities would lose 
their primary source of food and fuel wood, and be placed at higher risk from storms and 
coastal erosion. Interventions that can be applied to steer mangrove management as well 
as policy and legal frameworks are discussed below. 
 
Frameworks for Management 
In order for mangroves to be managed effectively, critical frameworks or enabling 
conditions must be established. These include a clear and accepted understanding of 
ownership and use rights and a solid legal infrastructure that supports and incorporates 
mangrove management strategies into a wider planning and policy framework. Such 
frameworks need to involve all relevant agencies and stakeholders and extend across all 
adjacent and connected ecosystems, watersheds and adjacent waters. 
 
Tenure, Access and Use 
Rights of ownership, access and use of mangrove forests and land must be explicitly 
defined, and widely accepted if management plans are to have any chance of success. Ill-
defined property rights or overlapping authority over mangrove ecosystems by multiple 
state agencies, communities or individuals, can lead to conflicts among stakeholders in 
any location, and can exacerbate the deterioration of mangroves. Many original 
(indigenous) communities living in tropical coastal zones across the world have 
traditional rights to mangrove land and depend on mangroves for subsistence. Traditional 
customary rules and regulations regarding forest resource use evolve and are embedded 
within their social structure. However, when these rules and regulations are not 
recognized by the governing state, the result is tension between local communities and 
official institutions. Where they do not have any legal title to the land other than 
traditional de facto rights, local people are often displaced by centralized decisions that 
lead to the development, reclamation and clearing of mangrove habitats. Equitable use, 
access and tenure should support benefit-sharing, and should provide a secure and stable 
setting for the development of ecosystem service payments. 
 
Framework policies 
Framework policy and legislation established at national levels can prevent piecemeal 
loss and degradation. A number of countries have placed mangrove protection under firm 
policy guidelines or framework legislation, which engendered holistic mangrove 
management. This can be critical to preventing gradual losses of mangrove resources 
through numerous site-level decisions. The primary laws that govern land use and 
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management of mangroves vary greatly across nations. Countries such as Tanzania and 
Malaysia have placed all mangroves in forest reserves under state ownership. A number 
of smaller countries have blanket regulations preventing damage to mangroves, while 
others permit licensed exploitation, which can potentially allow for broader holistic 
management. In some locations (e.g., Australia and the US), local policies of ‘no net loss’ 
have placed specific limitations on future mangrove clearance, and developers are 
required to ‘replace’ areas proposed for conversion by investing in afforestation or 
restoration projects elsewhere. 
 
Management tools 
With the establishment of clear frameworks for mangrove ownership, use and 
management to underpin human activities that relate to mangroves, a broad range of 
management tools can be utilized to maximize benefits and secure the long-term future 
for mangroves and the people who rely on them. 
 
Local involvement 
Involvement of local communities in mangrove conservation efforts is critical to the 
success of any management intervention. This can be achieved with rigorous stakeholder 
identification and analysis, the design of collaborative agreements, and the facilitation of 
equitable participation in policy formulation and management. Frequently, communities 
living adjacent to mangrove forests are the key beneficiaries of the many goods and 
services they provide, even when they do not have formal legal ownership. These are the 
people who rely on mangroves the most and they suffer or gain the most from changes in 
mangrove management. Local involvement, profit sharing, or payments for ecosystem 
services can all improve the chances of successful management and long-term viability of 
interventions. In contrast, problems can arise when local communities are not involved, 
and when mangroves are lost or converted, or when access is denied through the 
establishment of protected areas. Encouraging local communities to develop alternative 
livelihoods, which are less destructive than over-harvesting is a crucial step to mitigating 
mangrove deforestation. Examples of alternative livelihoods include oyster harvesting, 
channel-based fisheries and aquaculture, non-timber forest products, and apiculture 
(honey production) which encourages agroforestry and the conservation of mangrove 
forests. 
 
Carbon Storage and Sequestration in Mangroves 
Healthy mangrove forests have potential economic value both as carbon stores and as 
important locations for carbon sequestration. When mangrove forests are cleared and the 
land drained for other uses there is substantial release of carbon from rich organic 
sediments and decaying roots. Crooks et. al., (2011) estimated that the 35,631 km2 of 
mangroves reported by FAO (2007) which were cleared and drained worldwide between 
1980 and 2005 would have released emissions totalling 0.02-0.12 PgCyr-1 during that 
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time, or between 2% and 10% of all emissions from deforestation. It follows that a nation 
that protects or expands its mangrove forests can both reduce emissions, and indeed 
facilitate carbon sequestration and such measures should be of considerable interest in 
growing carbon markets. The IPCC (2007) reported that reducing and/or preventing 
deforestation is the mitigation option with the largest and most immediate carbon stock 
impact in the short term. Furthermore, a recent report released by UNEP, IOC-UNESCO, 
IUCN and FAO (Nellemann et. al., 2009) has shown that as much as 7% of the CO2 
reductions required to keep atmospheric concentrations below 450 ppm could be 
achieved simply by protecting and restoring mangroves, salt marshes and sea grass 
communities. The value of this approach is now being realised and a small number of 
restoration efforts are now being funded by the private sector for the value of their carbon 
credits alone. It is important to note that the rate at which carbon is lost from disturbed 
mangrove areas is typically much greater than the rate at which it can be restored; there is 
a considerable time lag following the initiation of restoration and the time at which 
carbon sequestration in the mangrove forest matches natural reference sites (Lovelock et. 
al., 2011). 
 
Strengthening Capacity  
It is essential that technical, legal and financial capacity for mangrove management is 
strengthened at various levels. Training and education programs need to be targeted 
specifically at either mangrove managers or professionals, local communities or at central 
and local government bodies. Priorities for training should be based on local needs and 
appropriate institutions and courses should be identified on a country-by-country basis. 
Besides training on specific management tools and techniques, there is also a need to 
develop capacity to assess mangrove vulnerability and responses to climate change, and 
to measure mangrove carbon fluxes so that adequate adaptation strategies can be 
developed. 
 
Conclusions 
The contribution of mangrove forest to food security and poverty alleviation in Africa is 
significant, diversified and valuable. Mangroves play an important role in livelihoods, 
carbon sinks/storage, in the protection of the coast from the natural disasters and saving 
lives. However, under current practices, these contributions are not sustainable. 
Mangrove forests are under immense pressure from clear-cutting, land-use change, 
hydrological alterations, shrimp aquaculture, chemical spill, climate change and sea level 
rise. They can be sustainable if the resources are managed in appropriate manner and if 
substantive research and improved technology are invested in the forestry sector. 
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