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ABSTRACT 
 

The Livelihood in the Ilaje coastal ecosystem is similar to that in other coastal areas; however, their way of 

life is not maximally sustained hence there were shocks, trend and seasonality resulting to a chaotic economic 

situation. To ensure a sustainable way of life during the hard times, the locals diversified to other alternative income 

sources within their coastal areas. This study focuses on economic valuation of coastal ecosystem services in Ilaje, 

with the objective to understanding the potential opportunities associated with the inhabitants of the area. The 

ecological approach adapted primary and secondary sources using well-structured questionnaires and personal 

interviews / discussions, focused group discussions, and key informant interviews to obtain data, purposive sampling 

technique, using 20 % of 125 questionnaires administered by simple random technique. Sampled site was validated 

using a hand-held Garmin geographic positioning system (GPS-Garmin Dakota 10 model). Data analysis involved 

descriptive analytical tools (frequency count, averages, percentages and charts, and 4-point Likert-type scale) to 

ascertain significance of livelihood activity. Mangrove economic valuation was based on Barbiers’ classification. 

Result revealed fishing as major livelihood and occupational activities of members of the communities besides other 

alternative income sources as exemplified in result Figures and Table 1. The mangrove recorded significant roles: as 

firewood (34%) in Ikorigho, herbs (24%) in Odonla, housing (46%; 50%, 26% and 28%) in Ikorigho, Molutehin, 

Odun-Igo and Awoye, respectively besides other non-significant alternative roles. The well-known resources are 

fishes among other resources with 84% awareness in Odonla, Molutehin and Odun-Igo respectively; 88% in 

Ikorigho and 92% in Awoye. Ikorigho had the highest level of interaction (56%) between 21-30years, while Odonla 

and Molutehin respectively had least (4%) interaction between 1-10years of inhabitant-ecosystem co-existence. 

Trading is the most engaged alternative income source besides fishing while inhabitants prefer government to 

traditional effort for mangrove protection. 
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1.1. INTRODUCTION 
 

Coastal areas around the world are dynamic environments at the interface of terrestrial, marine, 

and freshwater systems. Nearly 2.4 billion or 40 % of the world’s people already live in these areas 

(https://www.un.org/sustainabledevelopment/wp-content/uploads/2017/05/Ocean-fact-sheet-package.pdf). Coastal 

wetland ecosystems are also part of the important landscape with major unique features of natural environmental 

resources in the wealth of a nation, particularly in parts of the earth with coastal and littoral physiognomy and 

ecology (Nsirim et al., 2020). These coastal ecosystems include, but are not limited to: estuaries, beaches, wetlands, 

shores, mangroves, seagrasses and salt marsh, coral reefs, and other essential habitats for marine life. The unique 

feature of coastal wetlands is the fascinating rich biodiversity adapted to specific hydrological regimes and dynamics 

with range of critical ecosystem services they provide for sustainable utilization and livelihood to mankind survival 

(Anjan et al., 2017). This zone supports a range of natural and built environments, all of which contain some 

economic or societal value. 

Within the context of this study: A value is how much something is worth in quality or/and quantity. An 

asset is an item of worth and natural assets can be defined as natural resources from which goods are produced and 

services provided (landforms, flora, fauna, waterways, wetlands, etc.) (World Bank, 2004).  Ecosystem services is 

the benefits that people receive from the natural environment (i.e. transformation of the natural asset into products 

valued economically (World Bank, 2004). This study focuses on qualitative valuation of coastal marine resource 

ecosystem services in Ilaje, Ondo State, Nigeria. Valuation is important because it provides methods and techniques 

to determine how changes in coastal marine ecosystem services can be translated into qualitative and quantitative 

(cost) benefits to society. Economic values play an important role in everyday life and provide useful information 

about human happiness and welfare. Valuation provides a consistent framework to understand human–nature 

interactions across a broad range of coastal and marine resources, and to evaluate the sustainability of these 

interactions.  

Several school of taught has X-rayed livelihood in various dimensions to: entail the activities, assets and 

the access that jointly determine the living gained by rural households or individual (Ellis, 1999; 2000). It also 

comprises the capabilities, assets and activities required for a means of living (DFID, 2000; 2014). It constitutes 

adequate stocks and flows of food and cash to meet basic needs of life and it comprises people, their capabilities 

(stores, resources, claims and access) and activities required for a means of living including income and assets which 

can be tangible or intangible assets. Tangible assets are physical resources while intangible are assets are claims and 

access (Krantz, 2001). Livelihood involves the capacities, goods such as capital and social, and the activities needed 

to live (FAO, 2009). 

The concept of sustainable livelihoods (SL) or as could be christened “Livelihood Sustainability” has its 

origin from the Brundtland Commission on Environment and Development (Krantz, 2001). A livelihood can be 

classified as sustainable, if it is resilient in the face of external shocks and stresses, if it is independent from external 

support, if it is able to maintain the long-term productivity of natural resources and if it does not undermine the 

livelihood options of others (Kollmair and Gamper, 2002). It is sustainable when it is resilience, recover from and 

cope with any form of stress and shocks while maintaining or enhancing its capabilities and assets without 

compromising the future, and not undermining the natural resource base (FAO, 2009; DFID, 2000; 2014; Orinya, 

2016). In other words, a livelihood is sustainable besides its’ resilience to environmental intrusions if it provides 

sustainable livelihood opportunities for the next generation, which contributes net benefits to other livelihood at both 

local and global levels in the long run (Chambers and Conway, 1992; Orinya, 2016). Sustainable livelihood can be 

defined in relation to coastal environment as:” their sustainable utilisation of biodiversity for the benefit of 

humankind in a way compatible with the maintenance of the natural properties of the ecosystem.” It can also be 

defined as: “human use of a wetland so that it may yield the greatest continuous benefit to present generations while 

maintaining its potential to meet the needs and aspirations of future generations (RCS, 2010a). Also, a livelihood is 

environmentally sustainable when it contributes to the stability of environmental assets and has a sustainable 

positive net benefit effects on other livelihoods sources (Stephen et al., 2009). It has also been explained that 

livelihood is sustainable when it has the capacity to meet the immediate needs of the people while its ability to meet 

future needs is not jeopardized (Carney, 1998). The Livelihood in the Ilaje coastal ecosystem is similar to that in 

other coastal areas. In this study location, fishing and aquaculture are the two main industries. However, the entire 

way of life in the study area is not maximally sustained. Almost every activity has shocks, trend and seasonality 

resulting to a chaotic economic situation. In order to provide for a sustainable way of the life during the hard times, 

the locals typically turn to other alternative source of income for wages within their coastal areas of domain.  

Several research efforts focusing on household studies, village studies, and farming systems that later 

informed and influenced development studies and livelihoods thinking have been reported (Farmer, 1977; Long, 

1984; Moock, 1986). Several studies with regards to coastal ecosystem, its biodiversity and conservation priorities 

https://www.un.org/sustainabledevelopment/wp-content/uploads/2017/05/Ocean-fact-sheet-package.pdf


Insight Ecoright: IE-WEER (Wetland Ecology)                                         Vol. 1, Issue, 2, pp.27-40, 2024 

 

 29 
Article History:  
Received 6.June.2024 

Received in revised form: 27TH June, 2024 

Accepted 13th July, 2024 

Published online: 15th July, 2024 

*Corresponding Author:  Edwin-Wosu, N.L.                                                                    
Department of Plant Science & Biotechnology,  

Faculty of Science 
University of Port Harcourt, Choba 

Port Harcourt, Nigeria 

and sustainable livelihood in parts of Niger Delta have been documented (John et al., 2013; Anthony and Adeleke, 

2014; Onwuteaka, 2014; Ajibola et al., 2015; Ayansina and Ulrike, 2015; WIA, 2015; John et al., 2016; Dirisu et 

al., 2019; Vivek et al., 2019; Roslina and Shamzaeffa, 2014; Gbayisemore et al., 2022a, b). Again, from time 

immemorial coastal wetlands have played a decisive role in nurturing many cultures and civilizations, but their 

dealings with mankind is full of fraught, misunderstanding and fear. Furthermore, despite the characteristics and 

importance of Ilaje coastal ecosystem, the area and its ecosystem have been subjected to enormous pressures upon 

its sustainable livelihood and benefits in the area for several decades. This is through many factors of both 

anthropogenic and natural intrusions with consequence degradation due to the demanding ecosystem services of the 

biosphere. There has been unsystematic exploitation of the resources, coupled with urban infrastructural 

development, pollution from associated industries, agro-industrial chemicals, and deforestation for local 

consumption in addition to absence of appropriate legislation. All these constitute the bases that informed the need 

for the assessment and evaluation of the Ilaje coastal communities in Ondo State, as an initiative to understanding 

the level of ecological interactions and livelihood capitals and potential opportunities associated with the inhabitants 

of the area. 

The study is significant hence it is expected to provide a better understanding of the livelihood potential of 

the Ilaje coastal ecosystem in Ondo State. The results obtained shall widen the knowledge on sustainable livelihood 

and ecological scenarios associated with the interaction between the inhabitant of the area and capital assets of the 

environment. It will provide additional information that would form the basis for further research, development, 

utilization and perpetuation of the ecological importance of the natural resources and capital assets of the area. This 

will go a long way in salvaging the area by preventing further declining and threat to biodiversity; moreso proffer 

future directions and initiatives that will aid policy and decision makers, agencies, ministries and environmental 

scientists and conservationist in the selection of areas for sustainable development planning, investment and 

sustainable livelihood. 

 
2.0.       MATERIALS AND METHODS  
 

2.1  Study area, location and site 

The study was conducted in Ilaje Council Area, Ondo state. In light of it equatorial geographical situate in 

South Western part of Nigeria, its neighbourhood co-existence at the northern, eastern, western and southern 

locations have been elucidated by Gbayisemore et al. (2022a, b). The area is known for its longest coastline in 

Nigeria with distance coverage of 82 kilometers and with its coastal ecology characterized by equatorial 

environmental conditions, littoral floristics and edaphic conditions. The study area with its location and sample sites 

are characterized by tropical environmental conditions of two distinct season (dry & wet seasons), maximum 

temperature and relatively high humidity due to proximity to the high sea cum maximum rainfall which decreases in 

amount and distribution from the coast to the hinterland (Gbayisemore et al., 2022a). The flora landscape is littoral 

in its formation and characterized as follows: a luxuriant riparian vegetation complex of fresh and marine ecosystem, 

in patches of heterogenous and homogenous composition which exist in inter zonal discrete quanta and continuum 

horizontal distribution, vertical stratification of high forest zones of mangrove swamp forest near the Bight of Benin, 

tropical rainforest in the centre part, and patches of derived savanna forest of woodland which are known to exist on 

the gentle slopes of Yoruba Hills in the northern fringe.  

Economically the peoples’ livelihood is an embodiment of culture represented in diverse activities mostly 

associated with subsistence agronomic and aqua-cultural practices, artisans and traders of local foodstuff to the 

mode of dressing, dancing, and wood crafts as well as traditional industries in pottery making, cloth weaving, 

tailoring, carpentry, and blacksmithing.  Natural resources include timber and non-timber forest products and non-

forest resources as well as diverse mineral deposits. The State politically comprises 18 local council areas including 

Ilaje - study location (Figure 1) which occupies the entire southern part of Ondo State with five major kingdoms 

housing over 100 communities including the sampled sites: Odonla, Ikorigho, Molutehin, Odun-Igo and Awoye 

(Figure 2) (Gbayisemore et al., 2022a). 

 

2.2  Field Sampling and Data Collection 

The field sampling for data collection of response by the littoral community and their interaction with the 

natural resources adapted primary sources (descriptive and explorative approach of literature review) and secondary 

sources (Participatory Rapid Appraisal using well-structured questionnaires and personal interviews / discussions, 

focused group discussions, and key informant interviews) to obtain data on environmental and socioeconomic 
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details of respondents on livelihood valuation due to ecosystem services (Edet et al., 2017; Edwin-Wosu and 

Anaele, 2018).  

A purposive sampling technique was used for selected study sampled sites to determine size of respondents 

in selected sampled sites; using 20% of 125 questionnaires of the entire population of inhabitant to administer by 

simple random technique. Ground-trotting was adopted to validate the sampled site using a hand-held Garmin 

geographic positioning system (GPS-Garmin Dakota 10 model) for georeferencing of exact sampled point (Table1) 

and sampled sites (Odonla, Ikorigho, Molutehin, Odun-Igo and Awoye) imagery delineation as earlier reported in 

Gbayisemore et al. (2022a). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 1. Coordinates of sampled site in parts of Ilaje coastal ecosystem, Ondo State   

S/N  Lat. (N)  Long. (E)  Alt.  Community / Sampled site  

Igbokoda 
1  06o08.543’  004o47.618’  17ft  Jetty  

Odonla 
2  05o56.407’  004o56.768’  9  Jetty  

3  05o56.391’  004o56.743’  28  Sampled site  

4  05o56.387’  004o56.737’  21  Sampled site  

Ikorigho 
5  05o57.042’  004o56.241’  27  Sampled site  

6  05o57.035’  004o56.222’  43  Sampled site  

Molutehin 
7  05o53.816’  004o59.048’  30  Jetty  

8  05o53.802’  004o59.025’  15  Jetty  

9  05o53.782’  004o59.034’  15  Jetty  

10  05o53.817’  004o59.054’  10  Sampled site  

11  05o53.743’  004o59.021’  4  Sampled site  

12  05o53.743’  004o59.017’  7  Sampled site  

13  05o53.774’  004o59.046’  -15  Sampled site  

Odun-Igo 
14  05o53.433’  004o59.231’  7  Jetty  

15  05o53.427’  004o59.226’  13  Jetty  

16  05o53.404’  004o59.237’  14  Jetty  

17  05o53.446’  004o59.250’  14  Jetty  

18  05o53.297’  004o59.287’  -1  Sampled site  

19  05o53.300’  004o59.287’  4  Sampled site  

Fig. 1. Ondo State indicating Ilaje – study location 

 

Fig. 2. Ilaje –study location indicating sampled sites 
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20  05o53.324’  004o59.288’  15  Sampled site  

21  05o53.299’  004o53.302’  24  Sampled site  

22  05o53.444’  004o53.189’  59  Sampled site  

Awoye 
23  05o54.838’  004o58.766’  9  Sampled site  

24  05o54.901’  004o58.737’  4  Sampled site  

25  05o54.904’  004o58.693’  12  Sampled site  

 

 

2.3  Data Analysis 

The data generated were subjected to descriptive analytical tools such as: frequency count, averages, 

percentages and charts as adopted in Edet et al. (2017) were used in the analysis of the study and levels of response 

anchors to ascertain the significance of livelihood activity in the area was captured based on 4-point Likert-type 

scale method (Ifeanyi-Obi and Mathew-Njoku, 2014), with the “thumb of rule” as: very significant, significant, less 

significant and not significant with assigned weight of 4, 3, 2 and 1 respectively to valuate coastal livelihood 

systems by the respondents. 

The total economic valuation of the mangrove was based on Barbier (1993) classification, viz: Use Values 

as Direct Use Values and Indirect Use Values and Non-Use Values as Existence Value. Direct Use Value entails 

such consumption products as fish / provisioning services and such non-consumption product as recreation from 

eco-tourism. The Indirect Use Value entail such benefits as carbon sequestration, storm protection and off-shore 

fisheries. The Existence Value considers the value perceived by the awareness of resident on account of mangroves 

existence and on the economic valuation of mangrove resources. Tabular analysis was used to analyse the natural 

resource asset from the mangroves, general awareness about the environment and mangroves, stakeholders’ 

perception and effort for mangrove protection.  
 

3.0. RESULT  
 

The result of coastal livelihood systems based on the 4-point Likert scale has revealed different degrees of 

ecosystem services ranging from provisioning, regulating, sociocultural to habitat support for the sustainable 

livelihood of the community members of Ilaje; with attendance levels of significance in livelihood sources and 

benefits of the coastal ecosystem services (Table 2) among members of the community (Odonla, Ikorigho, 

Molutehin, Odun-Igo and Awoye) in Ilaje study location. Key informant information revealed fishing as major 

livelihood and occupational activities of members of the communities. The Ilaje's fishing dexterity is underlined by 

a popular saying among the Ilajes that: “Ubo eri pa to, Ilaje gwa to rin meaning: Where ever the river current 

runs through, there you will find the Ilajes”. Other alternative sources of income include: craftsmanship in fish 

net, gears, fish traps and boat carving; others are fish farming (aquaculture / mariculture), logging, carpentry, 

welder, mechanic, hunting, fish smoking, herbalism, mat making, sea transport and trading as a result of the rich 

biodiversity of the environment. Fishing however remains the major agricultural preoccupation of the Ilaje. This is 

underscored by the fact that the Ilaje's geographical sphere has one of the longest coastlines in Nigeria.  

 

The significant role of the mangrove ecosystem services (Fig.1) within the coastal communities has 

recorded the following percentage levels with the highest role of 34% for firewood recorded in Ikorigho, and 24% as 

herbs in Odonla, and housing (46%; 50%, 26% and 28%) respectively recorded in Ikorigho, Molutehin, Odun-Igo 

and Awoye, which had 30% of mangrove used as firewood. The least roles of mangrove in the various communities 

were as follows: food and hunting (2%) in Odonla and Awoye, footbridge (8%) in Ikorigho, farming and logging 

(2%) respectively in Molutehin which had the highest ecosystem services of the mangrove with 50% in housing, 

while Odun-Igo had farming as the least (4%) ecosystem role of the mangrove. 

 

The well known resources of sustainable livelihood by the respondents are the fishes among other resources 

with 84% awareness in Odonla, Molutehin and Odun-Igo respectively; 88% in Ikorigho and 92% in Awoye. The 

least known resources include: Pig, Mudskipper, and Tortoise respectively with 4% awareness in Odonla, 4% for 

Snail in Molutehin, and 8% for Cray fish and Periwinkle respectively in Odun-Igo and Awoye being recorded in Fig 

2. 
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Table 2: Livelihood Sources and Benefit of Coastal Ecosystem Services in parts of Ilaje, Ondo State 
 

Ecosystem 

services 

Livelihood benefit Livelihood sources Likert scale of 

significance 

Provisioning Trading  Mangrove logging / Timber merchandising, & selling 4 

 

Fuel / Energy Firewood, peat, logs, crude oil 4 

Food  Fishing, cray fish, crab, periwinkle, mudskipper, oysters 

and lobster picking 

4 

Craftsmanship  Carpentry, welder, mechanic 

Fishing net / gear making,  

Dugout wooden boat building 

1 

4 

4 

Aquaculture / Mariculture 

practices 

Snail, Periwinkle, clamps, bivalves, fish smoking 2 

Farming  Piggery, plantation and other animals 2 

Sea route logistic Boat transport, wooden boat 4 

Hunting Wild life 2 

Herbs / Medicine Mangrove  2 

Regulating Shore line embankment / 

protection 

Mangrove: Protection of coastal settlement and 

structures 

1 

Climate regulation Mangrove: Sink for greenhouse gases and particulate, 

carbon soot from the local refining activities, influence 

local & regional temperature, precipitation and other 

climatic processes. 

2 

Erosion & flood control Mangrove: Retention of soil and sediments, stabilization 

of shore line substrate 

1 

 

Sociocultural Educational  Primary, secondary and tertiary 

Non-formal 

4 

2 

Spiritual inspiration  Sacred grove 3 

Recreation  Masquerade dance and boat race 1 

Traditional birth attendance Herbs, medicine 2 

Burial  Mortal disposal 1 

Habitat 

Supporting 

Habitat  Aquatic lives, wild lives, & insects 4 

Pollination  Insect pollinators 2 

Breeding / nursery shrimp, crab, fish, crustaceans, mollusks 4 

Soil formation 

 

Housing   

Mangrove: Sediment retention and accumulation of 

organic matter soil – Chikoko. 

Mangrove                                                                     

2 

 

3 

 

Note: Level of significance in study communities [(using the Likert scale; 1- non significant (NS - 1), 2- least significant 

(LS - 2), 3- significant (S - 3), 4- highly significant (HS - 4)] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig. 1: Ecosystem services of the mangrove in the studied communities in Ilaje 
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The level of interaction among the inhabitant of the community within the coastal environment has 

recorded 48% with 11-20 years of interaction with the ecosystem in Odonla and Molutehin respectively, 56% of 

interaction with ecosystem between 21-30 years in Ikorigho; 36% between 21->31 years in Odun-Igo and 44% (21-

30) in Awoye. Among the communities the highest level (56%) of interaction was in Ikorigho between 21-30years, 

while the least (4%) interaction was in Odonla and Molutehin respectively between 1-10years of inhabitant -

ecosystem co-existence as represented in Fig. 3.  

The high income sources within and among the respective study communities as presented in Fig. 4., has 

been recorded to include: 20% of trading for Odonla and 44% of trading in Molutehin and Awoye respectively and 

36% for Odun-Igo; 44%, 48% and 56% of fishing respectively in Ikorigho, Odun-Igo and Awoye which had the 

highest income source across the communities among the various indices of income source.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Result of conservation profile has recorded variation in the level of choices by respondents with greater 

percentage (88%, 56%, 100%, 84% and 48%) of respondence in Odonla, Ikorigho, Molutehin, Odun-Igo, and 

Awoye respectively having preference for mangrove protection by government effort than traditional effort (Fig. 5). 

 

 

 

Fig. 2: Natural resource awareness of Respondents in parts of the studied communities in Ilaje 

Fig. 3: Level of interaction between the inhabitants 

and coastal ecosystem  

Years 
Fig. 4: Alternative income sources in parts of the 

studied location in Ilaje 
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4.  DISCUSSION 

It has been reported that majority of rural farmers in Nigeria are poor, implying that they have poor asset 

base that cannot adequately sustain them (Akpan et al., 2016). The major source of livelihood activity of the rural 

dwellers in Nigeria is agriculture for land dwellers and aquaculture / mariculture for coastal dwellers; and evidence 

abound that small scale agriculture and aquaculture practiced by majority of these rural dwellers lacks sufficient 

incentives needed for optimal household livelihood sustainability. The country’s agricultural and aquaculture sectors 

are faced with several challenges such as; poor land ownership structure, lack of fishing gears, low level of irrigation 

development, limited adoption of research findings, high cost of farm inputs, poor access to credit, inefficient 

fertilizer procurement and distribution, inadequate storage facilities and poor access to markets have all combined to 

keep agricultural productivity low with high post harvest losses and waste (Akpan et al., 2016). In the south western 

part of Nigeria, specifically in Ilaje, the Southern part of Ondo State the picture of agricultural sector (aquaculture – 

fishing) is not far different from the national scenario. Similar incidence is experienced among the fishing 

communities of the coastal dwellers in Ilaje. For instance, majority of the population still reside in the coastal areas 

and they are depended on artisanal fish farming for their livelihood sustenance. The poor fishing gears lead to 

marginal fish farm holdings while those residing along the water bodies are engaged in highly contracted artisanal 

fishing. However, for majority of rural dwellers in coastal Ilaje, income earned from these occupations do not meet 

the needs of the household, hence households are often faced with the option of occupation diversification. 

Livelihood diversification is one of the most remarkable characteristics of rural livelihood strategy. It is a process of 

building rural households’ capital by engaging in various activities to advance their standard of living (Ellis, 1998). 

 It can be measured by using activities, income and assets (Barrett et al., 2001; Zerihun, 2017). Rural 

households’ world-wide engage in a variety of non-farm activities to generate income (Lanjouw and Lanjouw, 2001; 

World Bank, 2003; Umunnakwe, 2015). Households use both productive assets, mainly land and human capital, and 

unproductive assets such as household items and property and engage in various activities to generate income. In the 

present scenario, diversification has become the key word for better living and for being more resilient to shocks and 

stresses. In addition to other factors, diversification in livelihood requires better adaptability to the change and open 

to the market mechanism. Households that have diversified income sources have better welfare indicators in terms 

of food security, healthcare, and affording school fees among others (Riithi, 2015). The Ilaje coastal marine 

ecosystems consist of a variety of habitats that support many stakeholders. The most obvious being the commercial 

and artesianal fishery industries with the value clearly seen within the market place. These ecosystems also provide 

significant value and utility to the coastal population in terms of non‐market values and non‐use values. The 

immense value of coastline to the commercial industries that rely on them has been highlighted in Table 1.  

Mangroves are a group of highly adaptive salt tolerant plant species inhabiting intertidal zones of tropical 

and subtropical coastlines. They posses’ important ecological and socio-economical functions. In the various study 

communities of Ilaje coastal ecosystem the mangrove resources have played significant role in different dimension 

Fig.5: Mangrove protection effort in the studied communities in Ilaje 
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ranging from provisioning, habitat-support, regulating and socio-cultural services; in light of fishing, firewood, 

medicine, housing, farming, hunting, herbs, food, logging, foot bridge and boat carving. Though, with the highest 

provisioning role as firewood, herbs and housing, these roles were at significant variance among the study 

communities in Ilaje. This corroborate Jeeban and Manas, (2018) who reported some vital provisioning roles of 

mangrove in many aspects of human endevours in terms of therapeutic uses for malaria, diarrhea, ulcer, skin 

infections, diabetes and snake bite as well as source of food, fuel and fodder for coastal communities (Guebas et al., 

2000; Cornejo et al., 2005; Pattanaik et al., 2008). Mangroves are also potential sources of livelihood for 

communities through the development of policies and programmes that can help provide incentives to local people 

who are largely dependent on mangroves (Camacho et al., 2011). In some coastal areas mangrove ecosystems are 

converted into farm lands, resorts and aquaculture (Blasco et al., 2001; Ramasubramanian et al., 2006; Duke et al., 

2007). Mangroves in synergy with other ecosystems have been noted for regulatory and protection functions 

(Harada et al., 2002; Macintosh, 2010; Garcia et al., 2014). Further studies have earlier recorded a regulatory / 

protective role of mangrove with regards to increase in soil / sediment accretion and shorelines stabilization 

(Satyanarayana et al., 2011), nutrient and heavy metals trapping thus facilitate improved water quality (Clark, 1998; 

Tam and Wong, 1999) and also act as a barrier against natural disasters (e.g., cyclones, typhoons or tsunamis) in 

coastal areas, (Bahuguna et al., 2008; Jeeban and Manas, 2018). It role in habitat support as a breeding, nesting as 

well as nursery ground for diverse aquatic lives have been reported (Nayak and Bahuguna, 2001; Nagelkerken et al., 

2008; Ramasubramanian et al., 2006). 

  Research on coastal wetland has identified the need for increased awareness on the use of wetland 

resources that are neglected or unused because of a lack of indigenous knowledge about their economic value 

(Thapa and Dahal, 2009). For successful conservation and management, the participating local communities should 

be fully aware of the importance of wetlands as parts of water cycles, as well as the nature and effects of human 

impacts (Williams 2002). However, the inhabitants of the study communities in Ilaje had divergence awareness of 

the natural resource assets with the Fishes and Mangroves as the major known natural assets by the inhabitants. 

Other varying known assets include: Cray fish, Pig, Crab, Perinwinkle, and Timber, Crude oil, Mudskipper, 

Tortoise, Plantain, Snail and other animals. The findings imply that most of the coastal inhabitants are rural dwellers 

with varying levels of awareness and access to natural assets for their sustainable livelihood. This corroborates the 

assertion that such natural assets can be used for productive purposes to support livelihood activities (DFID, 2000; 

Nicol, 2000). This also suggests that households would survive with the help of key environmental resources and 

services as well as food produced from natural capital (Edet et al., 2017). In developing countries, where food 

security and poverty reduction receive higher priority than environmental protection, wetland conservation is 

difficult if the local communities do not understand the value of the wetlands (Wood et al. 2002). Related study has 

revealed that fisheries-related activities provide important sources of livelihoods for nearly 7 million people in India 

(Government of India, 2000). A large percentage of fishers are involved in artisanal, small-scale fishing operations 

in open water bodies including the sea, rivers and creeks, as well as in fish trading, processing and related activities 

(FAO, 2006).  

Understanding the socioeconomic impact of coastal ecosystem revolve around the attitude and interaction 

between the communities and ecosystem. The study has revealed different levels of interaction between the 

inhabitants and ecosystem at stipulated period of years of co-existence in the environment across the study 

communities. However, the highest level of interaction among community inhabitant with the ecosystem was 

recorded in Ikorigho. 

Analysis of the socio-economic profile of the study communities has revealed that greater percentage of the 

respondents had fishing, farming and trading as their major primary source of income among other sources of self-

employed means of livelihood survival beside the secondary occupational office work. This implies that majority of 

the inhabitants have alternative means of livelihood survival apart from office work. This is in tandem with several 

other studies which have however recorded farming and trading among other alternative as major livelihood activity 

done by rural dwellers in Nigeria (Ekong 2010; Nzeh and Eboh, 2010; Ifeanyi-Obi et al., 2011, Adesope et al., 

2011). In Africa also, various studies have shown that while most rural households are involved in agricultural 

activities as their main source of livelihood, they also engage in other income generating activities to augment their 

main source of income (Abimbola and Oluwakemi, 2013).It has been found that diversification increased 

households’ income (Omeoresh, et al., 2010), Households having non and off-farm sources of income tend to easily 

become secured in their income than households that do not have such access (Nasa et. al. (2010). 

 Beside the level of preference for government protection effort report has also indicated some levels of 

agreement for traditional or community effort in mangrove protection, however, with such effort not agreed among 

inhabitant in Molutehin community. The need for community participation in the conservation and management of 

wetland resources is understood globally (Williams 2002). Several studies have earlier proposed a community-based 
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conservation approach for better wetland resource use and conservation. The implementation of community forest 

programs, which also incorporate the community-based conservation approach along with many other pro-poor 

aspects (equal access and equitable resource distribution) in the lake complex, can be a good option because they 

empower the poor and disadvantaged resource-dependent communities and improve their livelihoods in the long run 

(Mehta and Heinen 2001, Andrianandrasana et al., 2005, Bajracharya et al., 2006).  

Similar study, has although recorded low participation of local people, majority of them were found to have 

a positive view of the conservation activities and community-led conservation model of local organizations. The 

positive attitudes and perceptions are a good indicator that if some conservation initiative is taken, the local 

community welcomes conservation organizations only if they saw a long-term benefit and local participation. 

Participation of indigenous communities with their traditional knowledge, skills, and practices can help resource 

conservation while meeting their daily requirements. Andrade and Rhodes (2012) report that the higher the level of 

community participation, the higher their compliance to the resource conservation; community inclusion is a must 

for long-term conservation. Community based conservation is a better alternative compared to central level handling 

of natural resources and is an effective tool in solving conflict and engaging community participation for resource 

conservation, including wetlands (Trisurat 2006). Community-based conservation approaches have been adopted in 

a few wetlands of Bangladesh for more than a decade and have been highly successful in securing public 

participation, benefiting sharing and conservation (Thompson and Choudhury 2007). Diouf (2002) and Baral and 

Heinen (2007) support the view that decentralized participatory conservation programs could help resource-

dependent developing countries minimize obstacles between conservation and sustainable development if they are 

implemented carefully. Based on the conservation status of the ecosystem the respondence of the inhabitants was in 

agreement for the protection of conservation areas by both government and traditional efforts which is in tandem 

with the level of awareness and support policy for protection. 

 

CONCLUSION  
          

Wetland resources contribute significantly to the household economy of people living near the coastal 

ecosystem. The Ilaje coastal ecosystem offer tremendous values and benefits with very much diverse biodiversity 

scenarios. Besides, there are also success stories that could encourage continuing implementation of sustainable 

livelihood and conservation programmes. Generally, the Ilaje coastal communities depend on the ecosystem for 

either their own consumption or the sale of such resources for money to buy food. Fuel wood, fish, periwinkle and 

crayfish were the major wetland resources being extracted. The study on Ileja coastal ecosystem has revealed 

diverse trend of biodiversity scenarios and ecosystem services and their relative significance to the livelihood system 

of the community members in the area. it was evident that; food, aquacultural practices, craftsmanship, sea transport 

and trading are the most important livelihood benefit of biodiversity provisioning service of the ecosystem.  Climate 

regulation of livelihood benefit is the most important regulatory service of the biodiversity, while spiritual 

inspiration and formal education levels are the most livelihood benefit of the sociocultural biodiversity service and 

habitat, breeding / nursery and housing as most important of the supporting service in the coastal ecosystem. 

Sustainable livelihood especially among rural dwellers is one of the prerequisites for the envisaged rural 

development and diversification in the country. Sustainable livelihood among coastal communities of Ilaje will help 

to reduce poverty, crimes; militancy, terrorism and reduce over dependency on government among others. However, 

sustainable livelihood itself is conditioned by the quality, quantity, accessibility and sometimes affordability of the 

identified five principal assets including; physical, natural, human, social and financial assets. Hence, it is hinged on 

the balance in these assets, and Diouf (2002) its degree of resilience to shock or stress. 

 

ACKNOWLEDGEMENTS  
 The Authors of this excerpt of PhD research wish to strongly appreciate the efforts of the following: Mr. 

Orioye Gbayisemore (Team leader and Tour guard) and his crew members (Mr. Demehin Omosuyi, Olatunji Toyin, 

Segun Melody and Mr. Ebijimi Tope (Boat Pilot), the community heads and their focused discussion group 

members for their painstaking support during the field work for this project as well as Paschal Okeke for his GIS 

expertise. 

CONFLICT OF INTEREST 
The Authors state that the paper is devoid of any form of conflict 

REFERENCES  
 

Abimbola, A. & OLuwakemi, O. (2013). Livelihood diversification and welfare of rural households in Ondo State, Nigeria. 

Department of Agricultural Economics, University of Ibadan, Oyo State, Nigeria. 

 



Insight Ecoright: IE-WEER (Wetland Ecology)                                         Vol. 1, Issue, 2, pp.27-40, 2024 

 

 37 
Article History:  
Received 6.June.2024 

Received in revised form: 27TH June, 2024 

Accepted 13th July, 2024 

Published online: 15th July, 2024 

*Corresponding Author:  Edwin-Wosu, N.L.                                                                    
Department of Plant Science & Biotechnology,  

Faculty of Science 
University of Port Harcourt, Choba 

Port Harcourt, Nigeria 

Adesope, O.M, Ifeanyi-obi, C.C. & Aboh, C.L. (2011). Socio-economic factors affecting rural household expenditure on mobile 

phone services. Journal of nature science and sustainable technology. Vol. 5(3). USA.  

 

Ajibola, M. O.; Oni, S. A. & Awodiran, O. O. (2015). Assessing Wetland Services in the Niger Delta, Nigeria. International 

Journal of Humanities and Social Science, 5(1), 268 – 277. 

 

Akpan, S. B., Edet J. U., & Inimfon V. P. (2016). Sustaining Small Scale Farming: Evidence of Poverty and income Disparity 

among Rural Farming Households in South- South Region of Nigeria. Path of Science: International Electronic 

Scientific Journal. 

 

Andrade, G. S. M. & Rhodes. J. R. (2012). Protected areas and local communities: an inevitable partnership toward successful 

conservation strategies? Ecology and Society 17(4), 14. http://dx.doi.org/10.5751/ES-05216-170414 

 

Andrianandrasana, H. T.; Randriamahefasoa, J.; Durbin, J.; Lewis, R. E. & Ratsimbazafy. J. H. (2005). Participatory ecological 

monitoring of the Alaotra wetlands in Madagascar. Biodiversity and Conservation 14(11),2757-2774. 

http://dx.doi.org/10.1007/s10531-005-8413-y 

 

Anjan B.K.P.; Rachna C. & Azeez, P.A. (2017).Wetland Science Perspectives from South Asia. Springer (India) Pvt. Ltd. 34pp. 

Anthony C. & Adeleke, A. (2014), Sustainable Livelihoods and Biodiversity Report on the Development of SLBP Communities 

Operational Plans in Niger Delta, Nigeria. 

 

Ayansina, A. & Ulrike P. (2015). Assessing wetland degradation and loss of ecosystem services in the Niger Delta, Nigeria. 

Marine and Freshwater Research, http://dx.doi.org/10.1071/MF15066 

 

Bahuguna, A.; Nayak, S. & Roy, D. (2008). Impact of the tsunami and earthquake of 26th December 2004 on the vital coastal 

ecosystems of the Andaman and Nicobar Islands assessed using RESOURCESAT AWiFS data, Int J App Earth Obs 

Geoinf 10, 229-237. 

 

Bajracharya, S. B.; Furley, P. A. & Newton, A. C. (2006). Impacts of community-based conservation on local communities in the 

Annapurna Conservation Area, Nepal. Biodiversity and Conservation 15(8),2765-2786. 

http://dx.doi.org/10.1007/s10531-005-1343-x 
 

Baral, N. & Heinen, J. T. (2007). Decentralization and people’s participation in conservation: a comparative study from the 

Western Terai of Nepal. International Journal of Sustainable Development and World Ecology 14(5),520-531. 

http://dx.doi.org/10.1080/13504500709469751 

 

Barbier, E.B. (1993). Valuing Tropical Wetland benefits: Economic Methodologies and Applications, Geographical Journal, 

Part 1 (59),22-32. 

 

Barrett, C.B. Reardon, T. & Webb, P. (2001). Non-farm income diversification and household livelihood strategies in rural 

Africa. Concepts, dynamics and policy implications. Food Policy, 26 (4), 315 – 331. 
 

Blasco, F.; Aizpuru, M. & Gers, C. (2001). Depletion of the mangroves of Continental Asia. Wetl Ecol Manag 9, 245-256. 

 

Camacho, L.; Gevaña, D.; Carandang, A.; Camacho, S.; Combalicer, E.; Rebugio, L. & Youn,Y. (2011). Tree biomass and 

carbon stock of a community-managed mangrove forest in Bohol, Philippines. Forest Sci Tech 7(4), 161–167 

 

Carney, D. (1998). Sustainable rural livelihoods: what contribution can we make? Conference proceedings of the International 

Development’s National Resources advisers’ conference, July 1998pp428  

 

Chambers, R. & Conway, G. R. (1992). Sustainable rural livelihoods: Practical concepts for the 21st century. IDS Discussion 

Paper No. 296. IDS, Brighton. Conroy, C and Litvinoff, M (Eds.) (1988) The Greening of Aid: Sustainable Livelihoods 

in Practice. Earthscan Publications Ltd. London. 65. 

 

Clark, M.W. (1998). Management implications of metal transfer pathways from a refuse tip to mangrove sediments. Sci Tot Env 

222, 17-34. 

 

Cornejo, R.H.; Koedam, N.; Luna, A.R.; Troell, M. & Guebas, F.D. (2005). Remote Sensing and Ethnobotanical Assessment of 

the Mangrove Forest Changes in the Navachiste-San Ignacio. J Ecol Soc 10, 16. 

 

DFID (2000). Sustainable Livelihoods Guidance Sheets. Department for International Development. 

http://www.livelihoods.org/info/info_guidancesheets.html (accessed: 30.11.2020) 



Insight Ecoright: IE-WEER (Wetland Ecology)                                         Vol. 1, Issue, 2, pp.27-40, 2024 

 

 38 
Article History:  
Received 6.June.2024 

Received in revised form: 27TH June, 2024 

Accepted 13th July, 2024 

Published online: 15th July, 2024 

*Corresponding Author:  Edwin-Wosu, N.L.                                                                    
Department of Plant Science & Biotechnology,  

Faculty of Science 
University of Port Harcourt, Choba 

Port Harcourt, Nigeria 

 

DFID, (2014). Sustainable Livelihoods Guidance Sheets. Department for International Development, June 16. 

 

Diouf, A. M. (2002). Djoudj National Park and its periphery: an experiment in wetland co-management. Pages 13-17 in M. 

Gawler, editor. Strategies for wise use of wetlands: best practices in participatory management. Wetlands International 

/ IUCN / WWF Publication 56. Wetlands International, Wageningen, The Netherlands. [Online] URL: 

http://www.wetlands.org/LinkClick.aspx?fileticket=18H67olKloo%3d&tabid=56. 
 

Dirisu, A. R.; Uwagbae, M. A.; Edwin-Wosu, N. L. & Imoobe, T. O. T. (2019). Plankton diversity and community structure of 

asarama estuary in the Niger Delta in relation to physico-chemistry. Applied Ecology and Environmental Research, 

17(5),10277-10292. Doi: Http://Dx.Doi.Org/10.15666/Aeer/1705_1027710292 

 

Duke, N.C.; Meynecke, J.O.; Dittmann, S.; Ellison, A.M. & Anger, K. (2007). World without mangroves? Sci., 317, 41-42. 

 

Edet J. U., Sunday, B. A. & Edikan, F. U. (2017). Assessment of Sustainable Livelihood Assets of Farming Households in Akwa 

Ibom State, Nigeria. Journal of Sustainable Development, 10(4), 83 – 96. 

 

Edwin-Wosu, N. L. & Anaele, Juliet (2018). The floristic assessment of riparian vegetation succession in Otamiri river scape due 

to dredging activity at Chokocho, Etche, rivers state, Nigeria. Nigerian Journal of Botany, 31(1), 119-143. 

 

Ekong, E. Ekong (2010). Rural sociology. Dove Educational Publishers. Uyo, Nigeria  

 

Ellis, F. (1998). Households’ strategies and rural livelihood diversification. Journal of development studies, 35(1),1-38 

 

Ellis, F. (1999). Rural Livelihood Diversity in Developing Countries: Evidence and Policy  Implications (No. 40). London: 

Overseas Development Institute. 

 

Ellis, F. (2000). The determinants of rural livelihood diversification in developing countries. Journal of Agricultural Economics, 

51(2), 289-302. 

 

FAO (2006). Trends in poverty and livelihoods in coastal fishing communities of Orissa State, India. FAO Fisheries Technical 

Paper. No. 490. Rome, 111p. 

 

FAO, (2009). Medios de vida sostenibles. In: Gente. In: Social Development Dimensions. Departamento de Ordenación de 

Recursos Naturales y Medio Ambiente. Food and Agriculture Organization. <http://www.fao.org/sd/pe4_es.htm> [02 

de Julio del 2009]. 

 

Farmer, B.H. (1977). Green revolution? Technology and change I Rice Growing Areas of Tamil Nadu and Sri Lanka. Boulder, 

Colorado: West view press. http://www.cababstractsplus.org/abstracts%5C/Abstract.aspx?AcNo=19776721827 

(Retrieved 21st May, 2024) 

 

Garcia, K. B.; Pastor L. Malabrigo, Jr. & Dixon T. G. (2014). Philippines’ Mangrove Ecosystem: Status, Threats and 

Conservation. Springer New York Heidelberg Dordrecht London. 
 

Gbayisemore, O.O., Edwin-Wosu, N. L & Osuji, L.C. (2022a) Biodiversity Conservation Effort and    Livelihoods in Parts of 

Ilaje Riparian Community in Ondo State, Nigeria. Journal of Economics and Sustainable Development, 13 (16),19-33. 

 

Gbayisemore, O.O., Edwin-Wosu, N. L & Osuji, L.C. (2022b).  Ecological Evaluation of Natural Resources: A Baseline Study of 

Sustainable Livelihood Capital in Parts of Ilaje Riparian Community, Ondo State, Nigeria. Asian Journal of 

Environment & Ecology, 19 (4),72-88, 

 

Government of India (2003). India: 2003 a reference annual. New Delhi, Publications Division, Ministry of Information and 

Broadcasting 

 

Guebas F.D, Mathenge C, Kairo J.G. & Koedam N (2000) Utilization of mangrove wood products around mida creek (Kenya) 

amongst subsistence and commercial users. Econ Bot 54, 513-527. 

 

Harada, K.; Imamura, F. & Hiraishi, T. (2002). Experimental study on the effect in reducing tsunami by the coastal permeable 

structures. Final Proc. Int. Offshore Polar Eng. Conf. USA, 652–658 

 

Ifeanyi-obi, C.C.; Asiabaka, C.C.; Adesope, O.M. & Issa, F.O. (2011). Inhabitants perception of climate change, effects and 

adaptation strategies in Etche local government area of Rivers state, Nigeria. Research India publications, Global 

journal of applied Agricultural research, Vol. 1 (1), 2011. India.  

http://www.cababstractsplus.org/abstracts%5C/Abstract.aspx?AcNo=19776721827


Insight Ecoright: IE-WEER (Wetland Ecology)                                         Vol. 1, Issue, 2, pp.27-40, 2024 

 

 39 
Article History:  
Received 6.June.2024 

Received in revised form: 27TH June, 2024 

Accepted 13th July, 2024 

Published online: 15th July, 2024 

*Corresponding Author:  Edwin-Wosu, N.L.                                                                    
Department of Plant Science & Biotechnology,  

Faculty of Science 
University of Port Harcourt, Choba 

Port Harcourt, Nigeria 

 

Ifeanyi-obi, C.C & Matthews-Njoku, E.C. (2014). Socio-Economic Factors Affecting Choice of Livelihood Activities among 

Rural Dwellers in Southeast Nigeria. Journal of Agriculture and Veterinary Science, 7 (4),52-56. 

 

Jeeban, J. M. & Manas, K. M. (2018).  Mangrove Forest and Local Livelihood: A Study in two              Villages of 

Mahakalapada Block, Odisha. International Journal of Scientific and Research Publications, 8 (3),175 – 186. 
 

John H M., Michael U., Francis O. A. & Samuel O. F. (2013). Ecological and Sustainable Livelihoods Assessment of the Project 

Communities in the Nigeria’s Niger Delta, published in November. 
 

John O., Michael U.  & Nnaemeka O. (2016). The use of GIS techniques in delineating Mangrove sites of Conservation interest 

in Asarama area, Eastern part of the Niger Delta. Proceedings of NTBA/NSCB Joint Biodiversity Conference; Unilorin 

2016 (350-358). 
 

Kollmair. M. & Gamper, J. (2002). The Sustainable Livelihood Approach. Input Paper for the Integrated Training Course of 

NCCR North-South. Development Study Group. University of Zurich. 

 

Krantz, L. (2001). The Sustainable Livelihood Approach to Poverty Reduction, An Introduction to SIDA, 1-27. 

 

Lanjouw, J.O. & Lanjouw, P. (2001). The rural non-farm sector: issues and evidence from developing countries. Agricultural 

Economics, 26(1),1-23. 
 

Long, N. (1984). Family and work in rural societies. Tavistock Publications, London. 

 

Macintosh, D.J. (2010). Coastal Community Livelihoods: implication of intact ecosystem services. Paper presented at the 2010 

Katoomba Meeting XVII held June 23-24, 2010 in Hanoi, Vietnam. 

http://www.ecosystemmarketplace.com/documents/acrobat/k17/Don%20Macintosh.pdf 
 

Mehta, J. N. & Heinen, J. T. (2001). Does community-based conservation shape favorable attitudes among locals? An empirical 

study from Nepal. Environmental Management 28 (2),165-177. http://dx.doi.org/10.1007/s002670010215 

 

Mock, J. (1986). Understanding Africa’s Rural Household and Farming Systems. Boulder: Westview Press 

 

Nagelkerken, I.; Blaber, S.; Bouillon, S.; Green, P.; Haywood, M.; Kirton, L.G.; Meynecke, J.O.; Pawlik, J.; Penrose, H.M.; 

Sasekumar, A. & Somerfield, P.J. (2008). The habitat function of mangroves for terrestrial and marina fauna: a review. 

Aqu Bot 89(2),155–185 
 

Nasa’I, D.H., Atala, T.K., Akpoko, J.G., Kudi, T.M. & Habib, S. (2010). Analysis of factors influencing livelihood 

diversification among rural farmers in Giwa Local Government Area of Kaduna State, Nigeria. IJSN 1(2), 161-165. 
 

Nayak, S. & Bahuguna, A. (2001). Application of remote sensing data to monitor mangroves and other coastal vegetation of 

India. Ind J Mar Sci., 30, 195-213. 
 

Nicol, A. (2000). Adapting a sustainable livelihoods approach to water projects: Implications for policy and practice (No. 133): 

Overseas Development Institute (ODI). 
 

Edwin-Wosu N. L., Dirisu, A. -R. & Uwagbae, M. A. (2020). Wetland Habitat Delineation, Floristic Ecotype Characterization 

and Ecosystem Services of Mangal Vegetation in Asarama- Andoni Marine Ecosystem. American Journal of Marine 

Science, 8(1), 20-29 
 

Nzeh E.C & Eboh O.R. (2010). Technological Challenges of Climate Change Adaptation in Nigeria: Insights from Enugu State. 

African Technology Policy Studies Network working paper. Series No 52.  
 

Onwuteaka, J.N. (2014). New Satellite Imagery for Biodiversity Conservation. 16th International HSE Biennial Conference on 

the Oil and Gas Industry in Nigeria. December 1-3, 88-94  

 

Orinya, S. (2016). Communal Conflict, Internal Displacement and Livelihood Security: An Analysis of the Agila Situation, 

International Journal of Humanities Social Sciences and Education (IJHSSE), 3(10),80-88. 
 

Pattanaik, C.; Reddy, C.S. & Dhal, N.K. (2008). Phytomedicinal study of coastal sand dune species of Orissa. Ind J Traditional 

Knowl., 7, 263-268. 

                

Ramasubramanian, R.; Gnanappazham, L.; Ravishankar, T. & Navamuniyammal, M. (2006). Mangroves of Godavari – analysis 

through remote sensing approach. Wetl Ecol Manag., 14, 29-37. 
 



Insight Ecoright: IE-WEER (Wetland Ecology)                                         Vol. 1, Issue, 2, pp.27-40, 2024 

 

 40 
Article History:  
Received 6.June.2024 

Received in revised form: 27TH June, 2024 

Accepted 13th July, 2024 

Published online: 15th July, 2024 

*Corresponding Author:  Edwin-Wosu, N.L.                                                                    
Department of Plant Science & Biotechnology,  

Faculty of Science 
University of Port Harcourt, Choba 

Port Harcourt, Nigeria 

Ramsar Convention Secretariat, (2010a). Wise use of wetlands: Concepts and approaches for the wise use of wetlands. Ramsar 

handbooks for the wise use of wetlands, 4th edition, vol. 1.Ramsar Convention Secretariat, Gland, Switzerland. 
 

Riithi, N.A. (2015). Determinant of Choice of Alternative Livelihood Diversification Strategies in Solio Resettlement scheme, 

Kenya University of Nairobi 
 

Roslina, K.  & Shamzaeffa, S. (2014).The Sustainable Livelihoods Index: A Tool to Assess the Ability and Preparedness of the 

Rural Poor in Receiving Entrepreneurial Project. Journal of Social Economics Research, 1(6), 108-117 
 

Satyanarayana, B.; Mohamad, K.A.; Idris, I.F.; Husain, M.L. & Guebas, F.D. (2011). Assessment of mangrove vegetation based 

on remote sensing and ground truth measurements at Tumpat. Int J Remote Sens., 32, 1635-1650. 

 

Stephen, M., Nora Mc N. & Moses A. (2009). Sustainable Livelihood Approach. Critical analysis of theory and practice. 

Geographical Paper No. 189, University of Readings. 
 

Tam, N.F.Y. & Wong, Y.S. (1999). Mangrove soils in removing pollutants from municipal wastewater of different salinities. J 

Environ Qual., 28, 556-564. 
[ 

Thapa, I. & Dahal, B. R. (2009). Sustainable wetland management for wildlife and people at Koshi Tappu Wildlife Reserve. 

Banko Janakari Special Issue: 36-39. http://dx.doi.                     org/10.3126/banko. v19i3.2210 
 

Thompson, P. & Choudhury, S. N. (2007). Experiences in wetland co-management — the MACH project. Conference Paper 8. 

World Fish Center, Penang, Malaysia. [Online] URL: http://www.worldfishcenter.org/resource_centre/WF_37452.pdf. 

 

Trisurat, Y. (2006). Community-based wetland management in northern Thailand. International Journal of Environmental, 

Cultural, Economic and Social Sustainability 2(1),49-62. 
 

United Nations. Factsheet: People and Oceans. In Proceedings of the Ocean Conference, New York, NY,USA, 5–6 June 2017; 

Available online: https://www.un.org/sustainabledevelopment/wp-content/uploads/2017/05/Ocean-fact-sheet-

package.pdf (accessed on 22 April, 2024). 
 

Umunnakwe, V. (2015). Determinant of livelihood pattern among rural youth in Jabalpur District of Madhya Pradesh, India. 
 

Vivek, C. K., Vinodan, C.  & Dilip, D. G. (2019).  Rights Based Sustainable Livelihood Assessment: A Strategy for 

Humanitarian Agencies during Disaster. International Journal of Research in Social Sciences, 9(2), 681 – 699. 
 

WIA (2015). Sustainable Livelihoods and Biodiversity Project (SLBP) in Nigeria’s Niger Delta, ecological and socio-economic 

baseline studies. Foundation for Conservation of Nigerian Rivers. Wetland International Africa.197pp. 
 

Williams, W. D. (2002). Community participation in conserving and managing inland waters. Aquatic Conservation: Marine and 

Freshwater Ecosystems 12(3),315-326. http://dx.doi.org/10.1002/aqc.510 
 

Wood, A.; Hailu, A.; Abbot, P. & Dixon. A. (2002). Sustainable management of wetlands in Ethiopia: local knowledge versus 

government policy. Pages 81-88 in M. Gawler, editor. Strategies for wise use of wetlands: best practices in 

participatory management. Wetlands International / IUCN / WWF Publication 56. Wetlands International, 

Wageningen, The Netherlands. [Online] URL: 

http://www.wetlands.org/LinkClick.aspx?fileticket=18H67olKloo%3d&tabid=56. 
 

World Bank (2003). Reaching the rural poor: A renewed strategy for rural development. Washington, DC: The World Bank.  
 

World Bank (2004). How much is an Ecosystem worth? Assessing the economic value of conservation prepared by S. Pagoila 

(the World Bank) and K. Von-Ritter (The Nature  Conservancy) and J. Bishop (IUCN - The World Conservation 

Union). The International Bank for Reconstruction and Development / THE WORLD BANK. 

 

Zerihun B. W. (2017). Non-Farm Diversification in Ethiopia: What Determines Participation and Returns? Addis Ababa 

University, Ethiopia.   

 


