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ABSTRACT 

Globally, wetlands are amongst the most important ecosystems, harbouring diverse and 

abundant resources. Unfortunately, they are among the least understood and the most 

abused assets. The Bamenda III sub-division is endowed with enormous wetlands 

resources ranging from lake systems, river and floodplains formations that cover about a 

quarter of the land surface. Most inhabitants rely entirely or partially on the wetlands for 

survival. However, comprehensive information on the resources, contributions to 

livelihoods and threats towards sustainability is non-existent. This study assesses wetland 

resource exploitation and the contribution to livelihood to Bamenda municipality. 

Specifically, a) it identifies the various wetland resources in the Bamenda III sub-divisions, 

b) examines the contribution of wetlands to livelihoods and, c) investigates the threats to 

the wetlands of the Bamenda III area. Data was collected through the use of 116 

administered mixed questionnaires, field observation and interview guide. The collected 

data were subjected to descriptive and inferential statistics with the help of the SPSS 

version 20 package. The results indicated that that the wetlands of the Bamenda III 

municipality are well endowed with resources ranging from fertile soils used for 

agriculture, a variety of water bodies rich in aquatic lives, raffia of vital economic 

importance, and also harbours important medicinal plants. Across the different wetlands in 

the municipality, no significant difference (P>0.05) in resource awareness exists.  

Averagely farmers harvest five bags of vegetables from the area per week, earning the sum 

of 25000FCFA.This income is therefore used by the people for their day to day hence 

sustainability. Illegal land reclamation, weak law enforcement, lack of capital and 

inadequate sensitization are some of the challenges confronting the stakeholders for 

appropriate wetland management. The study recommends an aggressive capacity building 

for the proper management of the wetlands in the area. 

Key words. Wetlands, resources, livelihood, threats, Bamenda III municipality 
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CHAPTER ONE 

INTRODUCTION 

1.0 Background to The Study 

Globally, wetlands are amongst the most important ecosystems .Contrary, they are among 

the least understood and the most abused (Maltby, 1990). Wetlands provide valuable 

services especially to the riverine communities for livelihood sustenance (Ramsar, 1971). 

The wetlands are areas of marsh, fen, peat land or water, which are either natural or 

artificial, permanent or temporary, with water that is static or flowing, brackish or salty, 

including areas of marine water the depth at which at low tides does not exceed six metres 

(Ramsar Convention, 1971).  According to Chiras (1991), wetlands fall into two 

categories; inland wetlands comprising fresh water streams, lakes, ponds, bogs, marshes, 

swamps, rivers and coastal wetlands including wet or flooded regions along the coastline 

such as mangrove swamps, salt marshes, bays and lagoons. The diversity of the wetland 

provides different habitats conducive for the survival of different landscape resources. The 

widespread distribution of wetlands has also attracted international attention. Studies by 

(de Silva et al., 2013; McCartney et al., 2010), in Cambodia shows that fish and other 

aquatic animals such as frogs, crabs, snails, and shrimps are wetland resources often 

exploited by many poor people.  

The exploitation of wetlands in Africa plays a vital role in improving the livelihoods of 

many people living within it. Zwarts et al. (2005) reported that in the Niger Delta in Mali, 

the richness of the floodplain soils enables farmers to grow rice, millet, maize and wheat in 

association with small vegetable gardens, which produces onions, tomatoes, eggplant, and 

okra. The later noted that the delta supports around two million cattle and two million 

sheep, some of the highest livestock densities in Africa of which around 300,000 people 

earn a living. Although yields vary from 40,000 to 80,000 tonnes a year. The multiple uses 

of wetlands to sustaining the livelihood of millions of people have a great impact on the 

economic valuation of wetland resources and so needs to be handled with care. These 

resources harvested in wetlands are a source of direct income and nutrition to the people. 

The exploitation or conversion of wetlands to other activities, perverse incentives, and 

massive inland development encouraged the widespread destruction of wetlands across the 

African continent (Millennium Ecosystem Assessment (MA, 2005; Sung, 2010). As a 

result, more than half of wetlands are exploited in many parts of the world (MA, 2005).  



 

2 
 

Wetlands in Cameroon are geographically isolated ecosystems (Ndenecho and Fonteh, 

2012). In recent years, there has been the intensification of subsistence agricultural crop 

production in wetlands. Several studies have reported a progressive shift of farming system 

enterprises from terrestrial to wetland based production systems by households near 

wetlands (Kairu, 2001; Kipkemboi, 2006; Swallow et al., 2008; Obiero et al., 2012). These 

small-scale agro enterprises proliferate in the form of small scale market gardening in the 

wetlands in Cameroon. Again, these small-scale farmers in the wetlands use water from 

shallow hand dug wells, permanent streams and exposed lands due to low water levels, 

especially during the dry season. This helps to boost food security and increase living 

standard. 

Furthermore, the large scale exploitation of wetlands in Bamenda has been reported by 

many researchers (Ndenecho, 2007and Kometa, 2009). The drainage and conversion of 

wetlands in the region are threatening the future existence of raffia palms (Ndenecho, 

2012). Although wetlands in Bamenda in general and Bamenda III, in particular, suffer 

from filling, draining for housing development, reclamation for agriculture, however, 

contribute to sustaining the livelihoods of the people in this area. The Bamenda III sub-

division is well known for the exploitation of food, fresh water, fibres and fuel wood, 

Production of fish, fruits, storage and retention of water for domestic, industrial and 

agricultural use, the supply of drinking water, fodder, extraction of medicines and other 

materials from flora and fauna amongst others. Thus this work has the purpose of 

identifying the various wetlands and their resources, how they contribute to sustainable 

livelihood and the various threats to these wetlands. 

1.1Geographical location of the study area 

Bamenda III Municipality is an integral part of Bamenda City and Mezam Division. The 

Bamenda III Sub-divisional Council was created by presidential decree no2007/115 of 

23rd April 2007. It is made up of Nkwen and Ndzah village territorial communities. The 

natural site of Bamenda III consists of: - 

 The Ndzah plateau to the South East 

 The Nkwen escarpments which divide Ndzah from Nkwen 

 Undulating and well drained low lying terrain of Nkwen 

 Several waterfalls and streams were dissecting the escarpment and low lying land. 
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Figure 1.1 Location of Bamenda III 

Source: CAMGIS, Bamenda 
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Figure 1.2 Map of Bamenda III 
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1.1.1. Physical Background 

1.1.1.1 Climate 

The Bamenda III Council area shows great ecological variations and consequently climatic 

changes. This greatly influenced settlement patterns and agricultural activities. The climate 

is of the Guinea-Savannah type and is marked by two distinct seasons: the dry and rainy 

seasons. The rainy season runs from mid-March to mid -October. Rainfall ranges amid 

2000 to 3000mm per year. The dry season is usually from October to February. The nights 

are very cold while the days are very hot. The annual average temperature hardly exceeds 

19oC. Strong winds and heavy clouds cover characterize the area. The heavy clouds usually 

descend from the hills and during such occurrence visibility is very poor. 

1.1.1.2 Relief 

The council area shows a wide variety of relief. Altitudes ranges from 1300m to2600m 

above the sea. Characteristic features include many hills with gentle and steep slopes. Most 

of the high altitude parts of the area lie on the highland mountain chain of the North West 

Region of Cameroon. These also act as boundaries between other municipalities with in the 

region like Tubah (Bambili), Bamendank we, and Awing 

1.1.1.3 Hydrographic or Drainage Network 

The Bamenda III municipality is drained by several rivers, streams and springs. Some of 

the main rivers include; Nki Ndimunworo, Nki Lepakan, Nki Wasung, Nki Mefuh, Nki 

Ntse, Finkibong, Nki Tohnhtah, Nki Maishifie, Nki Mengwee, Nkie Ngongang, Nki 

Ngewa Ngewa, Nki Nahmo, Nki Nebung, Nki Mbekewa, Nki Santary, Nki Njengang, Nki 

Njembere, and Nki Chichi. They have various uses, viz laundry, cooking, drinking, car 

washing, construction of houses, and irrigation (market gardening). Interestingly, some of 

them are equally used as boundaries between some of the chiefdoms and quarters. 

There are also beautiful waterfalls found on the mountain slopes especially during rainy 

season. A very significant case here is the waterfall in Ndzah village. The name of ‘Ndzah’ 

is derived as a result of the fact that the fall divides as it flows downhill. 

1.1.1.4 Soils and Vegetation 

Bamenda III sub-division is situated in the Sudan-Savannah Zone. The area is endowed 

with different types of vegetation. 

-    A sub montane forest, which has been greatly degraded 
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-    A montane forest 

-    Domesticated sub montane landscape. 

The landscape is mainly grass with fringes of forest along the gentle slopes and narrow 

valleys. Fulani’s occupy the grassland areas of the hill slopes for grazing. Extensive grass 

cover can be found around the rural areas of Nkwen, and especially on the Ndzah hills in 

carpet-like shape, which gives a touch of beauty to the landscape. However, the vegetation 

types have greatly degenerated over the years. This has been as a result of constant bush 

fires set by hunters and grazers and sometimes accidentally by farmers who practice slash 

and burn, not leaving out the effects of urban sprawl. Some of the natural forest found in 

the Santa-Ngemba forest zone of Ndzah is being exploited for timber and clearing to 

extend farming land. The council area is covered with eucalyptus vegetation. Most of the 

lowland areas have been cleared to make room for the cultivation of cash crops notably 

cabbage, Irish potatoes, carrots, and spices.  

Penevoluted ferralitic soils are found mostly in the lowly-lying area of Nkwen. Some of the 

highland areas of Nkwen and particularly Ndzah have modified orthic soils. Given the hilly 

nature of some of these areas, most of the soils on the mountain slopes have been washed 

down to the valleys forming a rich zone of fertile soils. This has greatly influenced the type 

of material used for construction; sun-dried bricks, and crops like Irish potatoes, cabbage, 

carrots and spicies are grown on the rich valley soils. However, eucalyptus trees are 

planted in some of the areas, which have heavily leached soils. 

1.1.1.5Mineral Resources 

The mineral resources found within the council area are principally sand, stones, and 

laterite.  Sand is gotten from the main rivers within the area. Stone quarries are dotted over 

the municipality. However, Ndzah has a right quantity of stone. But due to the poor nature 

of its roads, this resource is not fully exploited in such a way that the development of the 

area can be profitably enhanced. However, these products are locally used for the 

construction of houses and roads.   

1.1.1.6: Fauna 

The vegetation of the council area greatly favours the grazing of animals like cattle, sheep, 

and horses. This activity is mainly practiced by the Mbororo who constitute one of the 

vulnerable groups within the municipality. Their principal area of grazing is on the Ndzah 

slopes, where there is a cattle market, and in some parts of Nkwen. However, because land 
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within the whole municipality has not been well demarcated, especially for grazing and 

farming, farmer-grazer conflicts often arise. Despite this constraint, the municipality is 

well noted for the supply of cattle products, especially meat, to the entire Bamenda 

community. Other animals domesticated include goats, cane rats, fowls, and ducks. These 

are mainly for sale, and for local consumption. 

Furthermore, with the part of the Santa-Ngemba forest located within the council area, 

there are some species of animals like monkeys, deer, rabbits, and squirrels within this 

forest. These are hunted down for human consumption and sale. 

1.1.2 Human Background 

The total population of Bamenda III Council area is variedly estimated. As per the 

Administrative Reports of the council for 2012, the population stands at 150.000 

inhabitants, 102.500 as per village diagnosis and 119,158 as per the Bamenda Health 

District 2012 Report. The urban space population is about 95,000 inhabitants. 65% of the 

population are youths and infants, 35% adults (25% women and 10% men). This pattern 

shows that the council area has a productive population The population increases at about 

06% per annum. This increase in population is associated to an increase in birth rate but a 

decrease in death rate (03%). The population of Bamenda III Council is concentrated 

around the Urban Space. This population gradually decreases towards the peripheries. The 

high population in the urban space is attributed to many economic activities and most 

government services. The economic activities are concentrated along the main roads.  

Settlement is mainly linear and nucleated. In Ndzah, dispersed settlement is common. 

The rate of emigration from the Bamenda III council area is high, especially among youths. 

Emigration is either for education, employment, trade purposes, and the main pull areas 

remain Buea, Douala, Dschang, Limbe, and Yaounde. However, there are also a good 

number of other ethnic groups which flood into the municipality. It is very common to find 

Nigerians, Bamilike, Bui, Ngemba, and Wimbum people, amongst other, within the 

Bamenda III sub-division. These people are attracted by the trade and agricultural potential 

of the council area. More so, with the rapid urban sprawl within Central Business District 

(CBD) of Bamenda, land becomes very expensive and rents equally rising, thereby forcing 

the population to move to the peripheries of the CBD.   
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1.2 Location of Study Site 

Bamenda III is located between latitude 5 º56˝N and 5 º58˝N of the equator and longitude 

10 º 09˝ and 10 º 11˝ East of the Greenwich Meridian. Bamenda is made up of two 

escapements which are the uplands and the lowlands. Bamenda III Municipality is an 

integral part of Bamenda City and Mezam Division. The Bamenda III Sub-Divisional 

Council was created by presidential decree no. 2007/115 of 23rd April 2007. It is made up 

of Nkwen and Ndzah village territorial communities. The natural site of Bamenda III 

consists of: - 

•    The Ndzah plateau to the South East 

•    The Nkwen escarpments which divide Ndzah from Nkwen 

•    Undulating and well drained low lying terrain of Nkwen 

•    Several waterfalls and streams dissecting the escarpment and low lying lands 

The lowlands are the flooded plains that comprise the wetlands in Bamenda. Bamenda III 

is the sample area and the wetlands of Mbelem, Ntenesoh, Teken and Njengang the major 

sample sites. These study sites fall in the lowlands areas and are increasingly ravished with 

the cultivation of vegetables, food crops, and habitation. Figure 3.6 portrays the layout map 

of wetlands in Bamenda III with the various study sites of Mbelem, Tekem, Ntenesoh, and 

Njengang. 

1.3 Statement of the Problem 

Wetlands are unique but diverse systems that are valued for the economic, environmental, 

cultural and social services they offer. Increasingly they are used for agriculture because of 

the availability of water and high soil fertility (Munishi et al., 2003). The Bamenda III sub-

division is endowed with different categories of wetlands ranging from lake systems, river 

and floodplains formations that cover about a quarter of the land surface (MNRT, 2003). 

The wetlands have been historically exploited variedly making substantial contributions to 

rural livelihoods through cash generation and food security. Her wetlands resources 

therefore contribute to poverty reduction. Many household individuals massively utilize 

these wetlands as a strategy to cope with unemployment and food scarcity (Mkavidanda 

and Kaswamila, 2001). As unemployment aggravates in Cameroon, households individual 

look for means to minimise this problem by making use of the wetland resources. 

Unfortunately, they encountered problems. Literature portray that wetland users often 
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encounter some threat that is flooding and overexploitation. Areas under such conditions 

are constraint, leading to low yields and inequality in the distribution of the resources.  

In the Bamenda III sub division, the population is rapidly growing exerting excessive 

pressure on the resources. From the financial documents (Budgets) of 2008 the population 

was 47,000, and in 2009, it rose to 48,500, indicating a drastic increase of 1500 extra 

mouths to feed. There has been a remarkable increase. Recent figures, however, show that 

the population stands at 150.000 inhabitants (Bamenda III development plan report, 2016). 

This has increased the pressure on wetland exploitation through land reclamation for 

industrial and commercial activities, waste disposal that causes disappearance and 

degradation. This has raised conflicts between raffia palm exploiters, industrial and 

commercial developers and animal rearers. The conflicting views of the stakeholders need 

to be handled and better management strategies put in place. 

The most prevailing challenge of wetland exploitation in the Bamenda III sub-divisions 

could be related to lack of government policies and appropriate means of land tenure 

systems. In the domain of agriculture, a majority of the farmers are peasant. Peasant 

farmers often lack capital for land acquisition and farm maintenance.  This could be the 

case of the study area. Water, an important characteristic of wetlands has been harnessed 

for other activities such as car washing points, restaurants, hotels amongst others situated 

in the peripheries of the wetlands which could affect the sustainability of the vital 

ecosystem. 

Apart from environmental pollution triggered by the process of industrialization, raffia 

bushes have largely been destroyed. In fact, the area harbours the commercial Centre that 

has factories ranging from soap production, and mechanic workshops to metallurgy, which 

are potential sources of pollutants (Asongwe et al., 2017). At present, many wetlands have 

become the discharging area of agricultural and industrial waste water and domestic 

sewage. (Swatuk et al., 2007). The discharge of waste water in these wetlands causes some 

species of plant and animals to extinct thus reducing the biodiversity that embodies 

resources exploited for sustainable livelihoods. Asongwe et al.(2017) reported that the 

destruction of the raffias that serve as buffers in flood regulation exert additional burdens 

on the wetlands. 
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Flooding renders exploitation difficult. Access into the area during this period is 

perturbated by the increased volume of water. This could remarkably affect wine tappers. 

Wine is usually carried away. Fuel wood exploitation during flood is also difficult. 

It is hypothesised that the wise and sustainable utilization of wetlands in the Bamenda III 

sub- division would be constrained by inadequate resource awareness, fragmented and 

uncoordinated information on the values of these wetlands. Also existing literature in this 

area on wetland resource exploitation and its contribution to livelihoods has not been 

documented which this work seeks to do. 

1.4. Objectives of the Study 

1.4.1 The Main Objective 

The main objective of this research is to assess resources exploited in wetlands and its 

contribution to livelihoods. 

1.4.2. The Specific Objectives 

1.4.2.1. To identify the various wetland resources in the Bamenda III sub-divisions. 

1.4.2.2. To examine contribution of wetlands resources to sustainable livelihoods. 

1.4.2.3 To investigate the threats to wetlands of the Bamenda III area. 

1.5 The Research Questions 

1.5.1 The Main Research Question 

What are the states and value of wetland resources in the Bamenda III sub-division? 

1.5.2. Specific Research Questions 

1.5.2.1. What are the various wetland resources in the study area? 

1.5.2.2. How has the exploitation of wetland resources contributed to the livelihoods 

of the people living in the study area? 

1.5.2.3. What are the threats or the problems witnessed in this area and how have they 

affected wetland exploitation? 

1.6. The Significance of the Study 

1.6.1 Policy significance 

The findings of this study will provide policymakers at the international, national and local 

level with information on wetland resource exploitation to alleviate poverty and improve 
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food security. This information will be used for the improvement in other to meet the 

demand for food by farmers and consumers of Cameroon. Farmers in this area usually have 

the hopes of producing more food to satisfy the ever growing population in the wetlands 

especially in the dry periods. Cultivation of crops and vegetables in the uplands have 

proved insufficient thereby pulling the attention of the farmers to cultivate in the wetlands. 

The main crops and vegetables are grown by these farmers include maize, beans, 

huckleberry, and colocasia amongst others. This area is also cosmopolitan and witnessed 

threats from land reclaimers and a consequent loss and degradation.  Many smallholders’ 

farmers and inhabitants rely on the wetlands for survival. Reclamation, loss, and 

degradation is a significant blow to their livelihoods. It is therefore vital to conduct the 

study to table the results to policy makers for the amelioration of this system. And also to 

assess the challenges faced by wetland exploiters. 

1.6.2 Research significance 

Results of this work will contribute to knowledge. The information that will be generated 

will be documented and disseminated amongst various stakeholders through researchers, 

farmers, institutions, students and agricultural extension workers by making copies of the 

report available in libraries, research centers, and institutions for consultation. It will, 

therefore, be used by researchers for further research and project designers and to design 

better management strategies for exploitation and farming options for the small holder 

farmers in the area. 

1.7 Organization of the Study 

This study is divided into five chapters. Chapter one presents a brief introduction to the 

study, the issues at stake, objectives of the study, and hypotheses, the significance of the 

study, the organization of the work and definition of terms. Chapter two contains a review 

of related works, a conceptual framework, and gaps identified in the literature. Chapter 

three focuses on the methods and materials of the study. It consists of a specification of 

models, description of variables in the models, study design, analytical approach and 

measures for validating the results. Chapter four consist primarily of a presentation of the 

results of the study, implication of the results and limitation of the study. Finally, chapter 5 

contains the summary of findings, conclusions, and recommendations. 
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1.8 Definition of Terms 

1.8.1: Food Security: 

Food insecurity is when all people at all times, have physical and economic access to 

sufficient, safe and nutritious food to meet their dietary needs and food preferences for an 

active and healthy life (Ingram et al., 2010).It is based on the stability of food availability 

depends on food production, distribution, and trade while food affordability relates to food 

pricing and consumers purchasing power. 

1.8.2: Wetlands: 

Wetlands are areas of marsh, fern, peat land or water, whether natural or artificial, 

permanent or temporary, with water that is static or flowing, fresh, brackish or salt, 

including areas of marine water the depth of which at low tide does not exceed six meters. 

(Ramsar Convention 1987). Wetlands are subjected to periodic flooding which goes a long 

way to distort the wetland agricultural practice. 

1.8.3 Sustainable Livelihood: 

A livelihood comprises the capabilities, assets (stores, resources, claims and access) and 

activities required for a means of living: a livelihood is sustainable which can cope with 

and recover from stress and shocks, maintain and enhance its capabilities and assets, and 

provide sustainable livelihood opportunities for the next generation; and which contributes 

net benefits to other livelihoods at the local and global levels in the long and short term. 

(Chambers and Conway, 1999) 
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CHAPTER TWO 

LITERATURE REVIEW AND THERITICAL FRAMEWORK 

 

This chapter focuses on the theories or concepts and the review of various author views 

concerning the problem. 

2.0: Related Literature Review 

This study is conceived in the domain wetland resource exploitation and poverty 

alleviation. A lot of ideas have been drawn from many writers with a broad range of 

journals, text, publications, internet sites and reports consulted. The aim of the literature 

review is to seek out the contributions of authors to this problem under investigation. 

Freshwater habitats such as wetlands carry immense importance for life on Earth (World 

Wide Fund for Nature-WWF, 2016). Because humans and almost every living being 

require water, these habitats command high economic, cultural, aesthetic, recreational and 

educational value (IWMI, 2009; WWF 2016). Freshwater habitats are challenging to 

conserve as they are strongly affected by the modification of their river basins as well as by 

direct impacts from dams, pollution, invasive aquatic species and unsustainable water 

extractions (WWF, 2016). Furthermore, they often cross administrative and political 

boundaries, so they require extra effort for collaborative forms of protection (WWF, 2016). 

2.1: Wetland Resource Exploitation and Contribution to Sustainable Livelihoods 

The various types of services can be closely linked (IWMI, 2014; WWF, 2016). For 

instance, provisioning services may be linked to cultural services where people attribute 

spiritual value to the products that they obtain from wetlands (IWMI, 2014). For instance, 

in the Inner Niger Delta in Mali plays a central role in improving the livelihoods of many 

of the people living within it (Zwarts et al., 2005). Provisioning services are perhaps the 

most significant regarding sustaining fundamental human needs, reducing poverty and 

supporting people’s livelihoods (IWMI, 2014; WWF, 2016). Even the smallest wetland can 

be a vital resource for people living nearby, providing water for themselves, their crops and 

livestock, or a source of food and fish (IWMI, 2014; WWF, 2016). These can be life-

saving ‘safety nets’ often being the only source of water and food in the dry season (IWMI, 

2014; WWF, 2016). In addition, provisioning services include production of fish, wild 

game, fruits and grains; storage and retention of water for domestic, industrial and 
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agricultural use; supply of drinking water; production of logs, fuel wood, peat and fodder; 

extraction of medicines and other materials from flora and fauna; genes for resistance to 

plant pathogens, ornamental species, and many others (IWMI, 2014).The services provided 

by the wetlands are vital paving the way for conservation, preservation and effective 

management, a tool for sustainable development. 

Lake Chilwa, the second-largest lake in Malawi, is surrounded by wetlands that cover 

2,248 km2 and, as a Ramsar site, it is a mix of swamp, marsh and floodplain grassland 

(Environment News Service, 2012). The floodplain is used for fishing during the wet 

periods of the year and for small-scale rice growing as flood levels recede. During the dry 

season, this area is predominantly used for grazing and growing vegetables. Other areas of 

the wetland are also used to grow rice. In the 1970s many large-scale irrigation schemes 

were established in the wetland, to produce high-yielding rice varieties. These produce 

50% of all the rice grown in Malawi. Overall, the economic importance of the wetland is 

expected to be US$212 million per year. An integrated management plan needs to be 

developed to ensure the sustainability of its many uses in the future. Owing to the wetland 

potentials of Lake Chilwa, Bamenda III is covered with vast wetlands if well protected will 

ensure food security and improve nutrition. 

There is a need for diverse ecosystems to deliver all the services the humanity requires for 

sustainable livelihoods (WWF, 2016). Ecosystems like wetlands are critical for the 

functioning of processes such as regulation and purification of water and air, climatic 

conditions, pollination and seed dispersal, and control of pests and diseases (Brinson, 

2011). By affecting nutrient and water cycling systems and soil fertility, some species 

indirectly support the supply of food, fibre, fresh water and medicines (WWF, 2016). 

Increasing anthropogenic pressure on wetlands is inextricably linked to the state of 

ecosystems and habitats that sustain human livelihoods (WWF, 2016). Destruction of 

wetlands represents a risk threat not just to plants and wildlife, but to humans as well 

(Erwin, 2009; Brinson, 2011; WWF, 2016). These habitats are vital to our survival, well-

being, and prosperity (Brinson, 2011). The stock of renewable and non-renewable natural 

resources (plants, animals, air, water, soils, minerals) can be described as ‘natural capital’ 

(Brinson, 2011;IWMI, 2014). Natural capital delivers a flow of benefits to people both 

locally and globally, often referred to as ‘ecosystem services. Threats in the Bamenda III 
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wetlands have been a great constraint to the people. They, therefore, cope through positive 

movement policies and adaptive measures. 

The ecosystem-based assets of natural capital evolved to be self-sustaining (Brinson, 

2011). But increased human pressure on ecosystems and species, such as conversion of 

wetlands to agriculture, overexploitation of fisheries, pollution of freshwater by industries, 

urbanization and unsustainable farming and fishing practices is diminishing natural capital 

at a faster rate than it can be replenished (WWF, 2016). These anthropogenic pressures are 

expected to grow over time, increasing the risk of food and water insecurity, higher prices 

for many commodities, and increased competition for land and water (WWF, 2016). Over 

time, depletion of natural capital will exaggerate conflict and migration, climate change 

and vulnerability to natural disasters such as flooding and drought, and have a negative 

impact on physical and mental health and well-being (WWF, 2016; Erwin, 2009). 

Cecilia Pensulo, a rural farmer from Mpika District in Northern Zambia, struggled to 

support herself and her four children on her irregular income from farm labouring. To 

increase her income, she decided to start farming in a seasonal wetland near her village 

(Sampa, 2008). With assistance from a local non-governmental organization, Cecilia 

learned modern farming techniques to make this previously unused land productive. In her 

first year, she only developed an insignificant area, but the crops were good, and the prices 

she got were great. In her second year, she cultivated 0.25 hectares, growing pumpkins, 

squashes, and tomatoes. She sold the crop to traders and succeeded to make the equivalent 

of over US$200 –a small fortune by local standards. This help to reduce unemployment to 

the farmer and petit traders in Northern Zambia not leaving out Bamenda III sub-divisions. 

According to the International Crane Foundation (Senaratna Sellamuttu et al. 2011a) 

biodiversity in a wetland can support poverty reduction and is often a safety net against 

people becoming poorer during particularly hard times. This foundation found out that to 

reduce long-term poverty, it is necessary to create jobs and opportunities that move people 

beyond a subsistence livelihood. The Caohai Nature Reserve is a protected area in China’s 

Guizhou Province after a successful project to increase the involvement of local 

communities in managing the wetland; many local people are now concerned about 

developing sustainable wetland activities. A key phase of the project’s approach was a 

micro credit fund. Set up in 1993 by the International Crane Foundation and the Trickle up 

Program, a poverty alleviation organization, the fund awarded US$100 grants to help 
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people develop new skills and access markets. They originated over 550 small businesses, 

such as raising livestock, making stoves from old oil barrels, and giving boat rides for 

tourists to observe the area’s water birds. This decreased their dependency on destructive 

practices, helping to decrease wetland degradation. It also encouraged them to work with 

Rangers in the protected area and help preserve the wetland. These projects implemented 

in China can be extended to Cameroon especially in Bamenda III that will contribute to 

improving on farmers’ condition hence a sustainable management of wetland ecosystem. 

Source and sink for greenhouse gases, carbon inclusive; influence on local and regional 

temperature, precipitation and other climate processes (IWMI, 2014; Erwin, 2009). The 

numerous regulating services include groundwater recharge/discharge; retention, recovery, 

and removal of excess nutrients and other pollutants; retention of soils and sediments; 

flood control and storm protection; habitat for pollinators (IWMI, 2014; WWF, 

2016).Source of inspiration; many religions hold spiritual and religious values to aspects of 

wetland (IWMI, 2014; WWF, 2016). Cultural services embody opportunities for 

recreational activities, such as wildlife tourism; aesthetic value in aspects of wetland 

ecosystems and opportunities for formal and informal education and training (IWMI, 2014; 

WWF, 2016). The world threat and loss of wetlands have prompted them to lose their 

value both in sustaining man and environment. The Bamenda III wetlands if not well 

managed will lose it potential, thus a call for effective management through this work. 

Wetland supporting services include sediment retention and accumulation of organic 

matter; storage, recycling, processing and acquisition of nutrients as well as a wide range 

of ecological niches, supporting extensive biodiversity (IWMI, 2014; WWF, 2016). 

Biodiversity in a wetland can support poverty reduction and is often a safety net against 

people becoming poorer especially during hard times  

(Senaratna Sellamuttu, et al., 2011a). For long-term poverty reduction, it is necessary to 

create jobs and opportunities that move people beyond a subsistence livelihood. 

An investigated study by ( McCartney et al. 2010;de Silva et al. 2013) on fish and other 

aquatic animals such as frogs, crabs, snails, and shrimps in Cambodia harvested from 

flooded rice paddy fields is also a form of wetland activity that contributes to reducing 

poverty. They noticed that these creatures have a higher nutritional value than rice and are 

an important source of animal protein and can also supplement incomes if people catch 

enough to sell. They also found out that, nearly 3 million people live around the wetland 
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and many earn their livelihood from it. The people consider fishing as a vital safety net 

against the rice harvest is failing. Fish stocks are declining as a result of habitat loss and 

overfishing. Other potential solutions include refuge ponds for brood fish in the dry season, 

and reservoir and pond aquaculture sustained by regular restocking. When resources are 

overexploited, it leads to shortage and extinction. However, the solutions outlined here 

implemented in Cambodia needs to be extended to the Bamenda III area for 

implementation and follow up (Masiyandima et al. 2004; McCartney et al., 2011;Mapedza 

et al., 2012; ).They also recognized the tourism potential of the area, arguing that this could 

be a source of income for poor local people. However, members of the local Lenje and 

Bemba people of Zambia who migrated to the area to fish saw the Ramsar designation as a 

threat to their livelihoods. They accused their traditional leaders of ‘selling out’ to the 

government by agreeing to limit traditional activities in favour of tourism development. 

They believed that tourism would only serve external economic interests at their expense. 

Restricted access to the wetlands also had cultural implications; local people believe that 

the wetlands host the spirits of their ancestors. This case demonstrates that conservation 

without buy-in from local people will not work, despite the seemingly good intentions of 

national governments and international conventions such as the Ramsar Convention on 

Wetlands (IWMI, 2014). 

A study carried out by (Rebelo and McCartney, 2012) stated that wetlands cover 

approximately 10% of the Nile Basin and support the livelihoods of millions of people. But 

these have been greatly affected by human activities, particularly the construction of dams. 

STRP, (2002) outlined that climate change can be expected to act in conjunction with a 

range of other pressures, many of which, depending on the region, may pose a far greater 

immediate concern for wetlands and their water resources in short to medium term. 

Wetland systems are exposed and particularly susceptible to changes in quantity and 

quality of water supply. In Egypt, the Aswan High Dam has increased the amount of 

agricultural land and water availability (lengthening the agricultural year) and generated 

electricity through hydropower. But it has affected the quality and quantity of water 

flowing downstream. Dam limits the volume of water and nutrient-rich sediment reaching 

the Nile Delta, disrupting the natural fertilization of this wetland. However, further large 

infrastructure projects are being considered in the Nile Basin, such as the completion of the 

Jonglei Canal, which will divert water around the wetland. These need careful planning, 

with policy-makers considering the impacts on water flows and wetland users downstream. 
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This is applied in the Bamenda municipality where wetlands are used for other activities 

such as fish pond development, washing points, restaurants which disrupt the natural flow 

of water into the wetlands thus making wetlands vulnerable to degradation. 

Coral reefs are significant wetlands, highly bio diverse habitats located in shallow parts of 

the ocean. Thousands of species take advantage of the food, protection and nursery habitat 

provided by reefs (Burke et al., 2011). While reefs cover less than 0.1 per cent of the total 

area of the world’s ocean, they support over 25 per cent of all marine fish species 

(Spalding et al., 2001). Three-quarters of the world’s coral reefs are now threatened (Burke 

et al., 2011), and the species they support are subject to high and increasing pressure. 

Scientists warn that strong action is needed to reduce the concentration of greenhouse 

gases in the atmosphere, including CO2. Otherwise, coral reefs could face large-scale 

extinction by mid-century, due to widespread and regular mass coral bleaching events and 

acidification (Hoegh-Guldberg, 2015). Coral reefs unlike the swamps of Bamenda III also 

face other serious threats, including overfishing and destructive fishing (such as the use of 

explosives and cyanide), sediment, nutrient and pesticide pollution; and coastal 

development. 

Efforts to preserve wetlands have been going on for some time in America (Moser et al., 

1993). In the 1960s, European scientists and conservationists recognized the need for such 

a treaty and whose motivation was to stop the decline of waterfowl habitat. It is seen here 

that, in the past wetlands were only preserved especially to stop the decline of waterfowl. 

But now all over the world wetlands are not only to stop waterfowl decline, but it equally 

serves other purposes like reclaiming for commercialization and most especially for 

agriculture. This is however extended to Africa and Cameroon in general and Bamenda III 

in particular. 

2.2. Threats to wetland resource exploitation 

Pressey, (1986), Benet, (2000) outlined that during the last 150years one-third of the 

wetland in Victoria were lost and in the Moray River over 85% of seasonally inundated 

wetlands are now degraded. Wright(1997), concluded by saying that if stakeholders are 

adequately represented in decision making allowing them to co-operate in an open 

exchange of view, it is possible to reach agreed positions and minimize conflicts, provide 

incentives for conservation and sustainable use, help reduce negative environmental effects 

and increase wetland sustainability. This will be applicable in Bamenda where community 
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participation should be embodied in any project in the study area be initiated. This will 

facilitate its quick realisation. 

An increase witnessed in air temperature are likely to have a drying effect on wetlands, and 

a drier climate resulting from global warming is likely to lead to a shrinkage and loss of 

wetland habitats as it will increase habitat fragmentation. Ndenecho and Fonteh (2012). 

The loss of wetland will entail loss of land for wetland agriculture. Since the population 

has been increasing, it means an increase in the number of mouths to feed and wetlands are 

also significant contributors of agricultural output, and so their loss will entail fall in 

production. For this reason, this study is aimed at fighting against climate related stimuli 

that can lead to wetland loss which has consequences on the agricultural sector as well as 

on the livelihoods of the populations. 

In spite of the critical importance of our natural capital stock in wetlands, developing a 

meaningful way to monitor changes and how these are affecting human well-being is still a 

challenge (WWF, 2016). Approaches to tracking changes in specific aspects of natural 

capital and for understanding the consequences for people include an inventory of physical 

capital stock in wetlands, ecosystem services and sustainable livelihoods for poverty 

alleviation (Brinson, 2011; WWF, 2011).The reduction of wetland area directly affects 

wetland-dependent species since they will face reduced habitat availability and increased 

competition for food and other resources. (WWF, 2016). Wetland-dependent species – as 

defined by IUCN Red List habitat categories – suffered an overall 39 per cent reduction in 

abundance between 1970 and 2012 with an average annual decline of 1.2 per cent. 

Wetlands have been subject of intense study (van Dam et al., 2011; Morrison et al., 2012). 

These wetlands are highly productive and provide important ecological services (Osumba 

et al., 2010).  

Past wetland research in East Africa has rarely combined the issues of wetland ecology, 

hydrology, and socioeconomics in an integrated manner, making it difficult for policy 

makers and other stakeholders to appreciate wetland functions and the issues relating to 

their degradation (Kansiime, et al., 2007). Since wetlands play a major role in the 

hydrological cycle, and since the biggest threat to wetlands is posed by human activities, it 

is important to intensify hydrological, ecological and socioeconomic research as already 

initiated by the Ecology of Livelihoods of East African wetlands (ECOLIVE) project using 

the Nyando Wetland as a case study (van Dam et al., 2011). For better management of 
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wetlands in the East African region, integrated studies are likely to produce useful results 

compared to individual discipline based studies (Kansiime, et al., 2007; van Dam et al., 

2011). This will ensure management in all dimensions of sustainable development. 

2.2 Conceptual Framework 

2.2.1 The concept of Ecosystem Based Approach 

The Millennium Ecosystem Assessment developed the Ecosystem Based Approach in 

2005 (Figure 2.1). The Ecosystem Based Approach embodies ecosystem, ecosystem 

services, human well-being and institutional framework. It was first introduced by the 

United Nation Convention on Biological Diversity (UNCBD) in the year 2000 considering 

a strategy for integrated management land, water and living organisms globally called the 

ecosystem. This approach was also developed as a tool to promote conservation, 

sustainable use, and equitable sharing thus creating a link between ecosystem services and 

sustainable development. At the onset, the ecosystem based approach based its operations 

limited only on the ecosystem, ecosystem services, and human well-being. Faced with 

challenges of a balance between exploitation of resources from the ecosystem and 

sustainable development. Decisions underlying the design of an ecosystem approach for 

wetland exploitation should be grounded in a holistic method and management framework 

that considers the complexity and interactions of the ecological, economic and social 

system (GESAMP, 2007).  
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Figure 2.3 The Ecosystem based approach framework. 

Source: Adapted from the Millennium Ecosystem Assessment report, 2005 

Considering the diverse nature of wetlands exploitation techniques and the impacts on the 

environment, flexibility within the ecosystem approach is necessary, and thus the following 

minimum requirements should be considered. 

 Incorporate the best available scientific knowledge of cultured ecosystems, their 

process, and dynamics and their resulting potential for degradation. 

 Address potential interactions between different farms within the water body and the 

role of fouling communities on culture structure in other to assess the net cumulative 

environmental effects. 

 Consider cost versus benefits of implementing different management options. 
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 Consider the potential ecological services provided by culture activities including 

potential mitigations of eutrophication and increased biodiversity. 

 Integrate ecosystem management with other relevant sectors within a management 

framework that also considers social issues and economic impacts concerning setting 

standards for sustainability (finding an equitable balance that permits industry to 

remain economically viable). 

 The approach should be inclusive and continues with diverse stakeholder participation, 

transparency, and communication 

There was, therefore, the integration of the twelve principles of the ecosystem approach to 

influence policy, mainstream models of sustainability to influence decisions in 

development planning and implementation. Also, the general principles of the ecosystem 

approach are provided by the convention of biological diversity. The principles are as 

follows 

 The objective of the management of land, water, and living resources are a matter of 

societal choice. 

 Management should be decentralized to the lowest appropriate level. 

 Ecosystem managers should consider the effects (actual or potential) of their activities 

on adjacent and other ecosystems. 

 Recognized potential gains from management, there is usually need to understand and 

manage the ecosystem in an economic context. Any such ecosystem management 

programme should reduce those market distortions that adversely affect biological 

diversity, align incentives to promote biodiversity conservation and sustainable use, 

internationalize cost and benefits in the given ecosystem to the extent feasible. 

 Conservation of ecosystem structures and functions to maintain ecosystem services 

should be a priority target of the ecosystem approach. 

 The ecosystem must be managed within the limits of their functioning. 

 The ecosystem approach should be undertaken at the appropriate spatial and temporal 

scale. 

 Recognizing the varying temporal scale and lag effects that characterize ecosystem 

processes, objectives for ecosystem management should be set for the long term. 

 Management must have recognized that change is inevitable. 

 The ecosystem approach should attempt the appropriate balance between an integration 

of conservation and use of biological diversity. 
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 The ecosystem approach should consider all forms of relevant information including 

scientific and indigenous and local knowledge, innovations and practices. 

 The ecosystem approach should involve all relevant sectors of society and disciplines. 

 

Bamenda III is composed of wetlands assets that harbours services that contribute to the 

well-being of the people and the environment. To exploit the wetlands of this area 

sustainably, it is important to involve all the sectors of the society into decision making. 

Although faced with threats the wetlands play a major role in poverty alleviation thus 

contribute to sustainable development. This will ensure proper management and minimise 

impact both on man and environment. 

From figure 2.1 above, the ecosystem based approach is applied both on the global, 

regional and local scale. This is because pressure from human activities on the natural 

functioning of the planet has reached a level that the ability of ecosystems to meet the 

needs of future generation has seriously been affected. This has increased environmental 

degradation, climate change which is usually associated with sudden downpours causing 

floods that wash away fertile soil that supports plant life or prolonged drought that destroys 

soil nutrient, plant life that impairs life supporting systems. If these phenomena are 

prolonged, it leads to serious ecosystem degradation consequently impairing livelihood and 

security especially with the rise in food prices. 

At the global scale, wetland exploitation is recognised internationally especially cost of 

output and conservation strategies be followed up by international recognised body or 

institution. Regionally the role of the government is pertinent in handling wetland 

management. Government policies should include all the sectors of the society be it 

economic, social, and environmental. This is geared at achieving equitability and ensures 

sustainability. At the local level, community involvement is the key to sustainability. The 

local population is involving in decision making. Sensitisation at this level is important to 

avoid illegal exploitation that can jeopardize the sustainability of the wetlands at the 

detriment of the future generation. However, the Bamenda III sub-division if incorporated 

and managed in this way sustainability will be achieved. 

2.2.2 The Concept of Sustainable Livelihoods 

The theory of sustainable livelihoods is a reference point for a wide range of people 

involved in different aspects of policy formulation, development, and planning. As analysts 

point out, there are two broad methods of defining livelihoods. One has a smaller economic 
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focus on production, employment, and family income. The other takes a further holistic 

view which unites notions of economic development, reduced vulnerability, and 

environmental sustainability while building on the strengths of the rural poor. The concept 

of sustainable livelihood has important applications in understanding urban livelihoods and 

vulnerability and the linkages between rural and urban areas and not only focus on 

analysing rural livelihoods. 

 Much earlier development approaches assumed that rural society was homogeneous (in 

other words, that there was no differentiation between households in rural areas) and that 

households had single-purpose economies (in other words, that they only had one way of 

making a living). As a result, development agencies tended to focus on narrow, sectoral, 

production-orientated strategies that often bypassed those most at risk and failed to 

recognise that poor households have multiple economic strategies. One of the principal 

findings that emerged from participatory research and appraisal was a much more subtle 

understanding of livelihoods and its elements. 

The concepts of sustainable livelihood simply depict people capacity to generate and 

maintain their means of living, enhance their well-being and that of future generations. 

These capacities are as a result of the availability and accessibility of assets which are 

ecological, economic and political and which there is equity, ownership of resources and 

participatory decision making. The Bamenda III sub-division is endowed with both natural 

resources and assets that help in poverty alleviation as well as ensuring sustainability. The 

Bamenda III sub-division considering the facts that they are endowed with rich natural 

resources (Wetlands resources) such as water and Raffia palms and facilitated by 

infrastructural development. This enables the individual households to cope with risk and 

uncertainty of unemployment and low-income levels. 

Also, they try to make a connection between shocks and stresses (land reclamation, waste 

disposal, climate change, overexploitation, overpopulation and flooding) or enhance their 

livelihoods such as the economic, cultural and political environment with positive 

measures such as tax reduction, free access to land and measures of wetland conservation 

and subsidies respectively. This leads to increase in production hence high living standard. 

In the Bamenda III sub-division. 

Assets identify in this area included the economic resources such as demand, supply, taxes, 

and prices, the social capital such as access to health and education and human capital 
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including labour, tools, finance, seeds, inputs just to name a few. The assets are supported 

by activities such as production and income (Craftwork, fabrications, sales/marketing, and 

cultivation), consumption activities and processing and exchange activities. However, in 

the Bamenda III subdivision, with the effort put together, they have the capability of 

ensuring food security, nutrition, health, education, water, and shelter. This community 

participation plays a major role in wetland resource exploitation that significantly 

contributes to poverty alleviation, thus increase in standard of living ensuring 

sustainability. The above points are however summarised below.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4 The concepts of Sustainable livelihood 

Source: Drinkwater and Rusinow 1999. 
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2.4 Limitations of Wetland Exploitation 

While wetlands sustain livelihoods, they do not exist to serve people (IWMI, 2014). In 

spite of the benefits they offer, there are also dis-services (IWMI, 2014). For instance, 

malaria may be enhanced in and around wetlands, particularly those that are degraded 

(IWMI, 2014). However, it is widely argued that these risks are lower in healthy wetlands 

that provide a habitat not only for mosquitoes but also their predators (IWMI, 2014; 

Brinson, 2011). Evaluating the economic value of wetlands is complicated (IWMI, 2014). 

Many of the services they provide, such as storing carbon, are a ‘public good’ and difficult 

to measure in financial terms (IWMI, 2014). A crude estimate of the global value of 

wetlands is US$70 billion a year (IWMI, 2014). There is a stronger proof of the role that 

wetlands play in some developing country economies (IWMI, 2014). Wetlands also help to 

address the causes of poverty, such as poor nutrition and a lack of clean water (IWMI, 

2014). 

2.3. Gap Identified in Literature 

The wetlands of Bamenda municipality has been variedly viewed. Asongwe et al (2014) 

examined only the contribution of off seasonwetland vegetable production to the livelihood 

of farmers in Bamenda Municipality. The latter in 2016a, and 2016b investigated the 

spatial variability of the physico-chemical characteristics and the heavy metal status of the 

soils, respectively. Asongwe et al (2017) also investigated food security and environmental 

implications of urban wetlands utilisation as vegetable gardens in Bamenda municipality. 

Kometa, (2013) wrote on wetlands exploitation along the Bafoussam Bamenda Road Axis 

of the Western Highlands with emphasis on market gardening. The contributions of the 

above researchers in problem solving in the Bamenda municipality in general and 

Bamenda III in particular has failed to comprehensively examine the various wetland 

resources, contribution of the various resources to the livelihoods of the people and also the 

treats to the survival of the wetlands of the Bamenda III municipality alone. In fact, wise 

management of a particular wetland is inherently linked to in-depth knowledge of the said 

wetland. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 
 

3.1 The Research Design 

The study adopted a mixed design approach (qualitative and quantitative methods) to 

explore how wetlands can be at the forefront of livelihood achievement (figure 3.1). This 

was accomplished through an in-depth investigation of community-based resource 

knowledge awareness, livelihood generation activities and their contributions, problems of 

aspects of long term sustainable actions, which require the engagement of all actors. 

Driven by all the four sustainability domains (political, economic, ecological and cultural 

pillars), this is essential for the dissemination of information among stakeholders to prevent 

potential negative impacts on the country’s wetland resources. Quantitative methods were 

in the form of closed ended questionnaire while the qualitative methods included in-depth 

interviews. The study also used triangulation to verify the authenticity of the collected data. 

Data obtained quantitatively were checked against the findings derived qualitatively from 

field observations and interviews. 

3.2 Target population and Sample Size 

The targeted populations included a broad-spectrum of community members: the farmers, 

craftsmen and petit traders who trade in wetland resources in Bamenda III with sample 

sites being Ntenesoh, Tekem, Mbelem, Ntenejung, Bujong, Njengang, Terrekoh and 

Mubakoh. These sites were identified as main sites harbouring the wetlands in Bamenda 

III. Actors within these sample sites originated from different localities and villages in and 

around the region. The purposive sampling technique was used. 

From the simulation, the farmer’s, craft men and petit traders population within these 

wetlands is estimated to be about 250 people as indicated by the Bamenda III council. 

From this population, a sample size of 118 was conveniently chosen. This represents about 

45% sampling intensity. This high sampling intensity was chosen due to the small size of 

people involved in wetland exploitation.118 questionnaires were distributed, and 116 were 

effectively retrieved, due to the reluctance of some farmers, craft men and traders. They 

complained of listening to the same issue from different people with no concrete actions. 

Table 3.3 shows the number of questionnaires that were distributed per village and per 

study site. 
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Table 3.1 Distribution of respondents in the wetlands of Bamenda III municipality 

Source:  Field work 2017 

3.4. Sampling Techniques 

The research adopted the purposive and convenient sampling techniques. 

3.4.1: Purposive sampling 

This technique was used to select groups within the population to work with. These groups 

were chosen because they are rich with information concerning the ecological, economic, 

cultural issues related to wetland exploitation. 

3.4.2: Convenient sampling 

This technique was used to select the members of each group for the interview, 

questionnaire administration, based on their availability and convenience to participate in 

the study.  

3.5: Data Sources and Instruments 

Both primary and secondary data sources were used. Primary data was obtained from 

questionnaires, interviews, (face to face interviews, and telephone and email interviews). 

Secondary data was obtained from document reviews, web page /blog reviews, and 

newspapers and archived reports. They were used to generate empirical information, which 

tests the theories and accurately describe them. Other research strategies used to give a 

backing in examining the research questions included, institutional, social, and 

environmental factors that contribute to sustainable wetland exploitation management. The 

work proper started with an informed consent stating the objectives of the study, and 

ethical issues regarding confidentiality. 

Council Area Villages Main  study sites Number of 

questionnaire 

administered 

Number of 

questionnaires 

returned 

 

 

 

 

 

Bamenda III 

Nkwen Tekem 20 19 

Njengang 10 10 

Ntenesoh 23 23 

Mbelem 10 10 

Ntenejung 20 20 

Bujong 10 10 

Ndjah Terrekoh 15 14 

Mubakoh 10 10 

Total 118 116 
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3.5.1: Primary Data 

Primary data was collected through the use of techniques like field observations, structured 

questionnaires and interview guides. 

3.5.2: Structured questionnaires 

A total of 118 copies of the questionnaires were administered. Structured questionnaires 

were used. These questionnaires were made available to individuals from different 

backgrounds, and they had time to answer the questions based on their opinions. The 

questionnaire had both opened and closed questions. The questions were precise as much 

as possible to make the sampling more effective and efficient. The closed questions were 

short and direct to the point, and it was not necessary for respondents to write much. The 

respondents were simply expected to mark a tick “√” where they feel it correspond with 

them most. The questionnaires were handed to the individuals at different occasions, and 

the answered questions were returned at the end of their response to the researcher where-

by their identities were not disclosed on the questionnaire. Some of the farmers and 

craftsmen filled the questionnaires in the farms while others by meeting the farmers in their 

houses. The craft workers were visited in their homes and the markets together with the 

petit traders. 

3.5.3: Field Observations 

In this technique, the researcher visited the research site and obtained information on 

people’s livelihoods on a day to day basis, and the physical environment of the households 

with regards to the research objectives. Photographs were taken in the field to better expose 

the situation. Pictures of various goods fabricated using wetland resources and also goods 

collected from the wild were snapped. Walks were made into the wetlands to appreciate 

and triangulate the people’s view of the existing resources. 

3.5.4: Interview Guide 

Interviews were carried out in the field in other to compliment the data collected. 

Essentially there was a need to hear from the perspectives of the local people, involved and 

the associated institutions to carry them along in resource exploitation. Face to face 

interviews were conducted. The quarter heads of the sampled quarters were interviewed. 

During the interview, notes were taken on the central ideas (regulatory, organisational, 

policy, cultural, economic and ecological concerns of resources in the area. 
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3.6: Secondary Data 

Secondary data like the population, social organisation, physical background such as 

climate, vegetation, soils amongst others and the number of households in the selected 

area(study sites) were gotten from the Bamenda III Council. It was complimented by the 

exploration of journals, dissertations, thesis, report, resourceful websites and articles. 

Documents such as journals, website, report, articles, dissertations, text books, theses, were 

gotten from the central library of PAIDWA and online. 

3.7: Data Collection Procedure and Technique per Objective 

3.7.1: Data Collection Procedures and Technique for Objective One 

To collect the data required to satisfy objective one which was aimed at identifying the 

various wetlands and wetland resources of Bamenda III. Information gotten from the study 

sites using questionnaires administered to target population. Equally walks were made into 

the wetlands to appreciate the existence of the resources. Some quarter heads were equally 

interviewed using both formal and informal technique. 

3.7.2: Data collection procedures and techniques for objective two 

Objective two is aimed at examining the contribution of wetland resources to sustainable 

livelihood. Information was gotten from the administered questionnaires to the targeted 

population alongside field photographs to substantiate the various views. Pictures of 

various goods fabricated using wetland resources and also goods collected from the wild 

were snapped. Questions were asked on the quantity of resources collected per day, per 

week etc. A market survey was made to know the market prices of the said resources. This 

was then used to compute the total amount an individual will generate per week from the 

exploitation of a particular resource. 

3.7.3: Data collection procedures and techniques for objective three 

Objective three aims at investigating the various threats to wetlands. Information obtained 

to satisfy this objective was gotten from the administration of questionnaires in the field. 

Photos on the various activities taking place in wetlands were also taken. The various 

transformation indicators of wetlands were also snapped and represented in the form of 

plates and pictures. 

3.8: Data Analysis per objective 

To analyse the data that was collected from all the sources outlined above, statistical 

techniques which can be use were applied. These statistical methods were both descriptive 
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and inferential. When the data was analysed, it was presented on tables, charts, graphs, 

plates and figures. 

3.8.1: Data Analysis and treatment for objective one 

The first objective states that they exist a considerable amount of wetland resources in the 

Bamenda III sub-division. The data collected was analysed using SPSS (Statistical package 

for social sciences). Frequencies were presented using charts (pie and bar charts), 

frequency table to present the data. The visible resources were also snapped and 

represented in the form of plates and pictures 

3.8.2: Data Analysis and Treatment for objective Two 

To analyse the data for objective two which states that there exists a significant correlation 

between wetland resource exploitation and its contribution to livelihood. Questionnaires 

were administered to investigate and satisfy the objective. Questionnaires were designed 

and quantity of resources exploited and price sold were demanded. The prices were now 

added and an average price per month was gotten from the sale of wetland items. The 

visible techniques of resource exploitation were snapped during the field observation and 

represented in this work in the form of plates and photos. 

3.8.3: Data Analysis and Treatment for objective Three 

To analyse the data for objective three which states that the Bamenda III sub-division faces 

threats which affects wetland resource exploitation. Questionnaires were administered and 

it was completed with information gotten from field observation. The visible threats were 

also snapped during the field observation and represented in this work in the form of plates 

and photos.  

3.9: Reliability, Generalization and Validity 

The research instruments such as questionnaire, interview guide, field observation guide, 

were pre tested and examined by the researcher and supervisor to ensure that they were 

competent enough to get a reliable data for analysis. The research equally used the data 

triangulation technique to ensure the validity of the instruments. The questions were 

pretested among friends to see if everyone can understand the expectations of the questions 

easily. Those that gave conflicting views were rephrased. 

3.10: Difficulties of the Study 

As far as this research is concerned, the researcher faced some difficulties. 
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First was the problem of finance and distance to visit some of these wetlands. The road to 

the wetland was only accessible by foot path. But no matter the distance, all the wetlands 

were visited and an observation and analyses of these parameters were made. 

Another problem was that of coming in contact with the targeted population. The farmers 

were not available in the farms at once and this entails the movement from door to door 

assisted by the snowball technique to urge them and talk to them to answer the 

questionnaires. Some of them were complaining of their time to go for their other activities 

and were asking if after the researcher have gotten the information she will come back and 

give them farm inputs like fertilizers, insecticides pesticides, and subsidies. This problem 

was by peacefully discussing with the farmers giving the advantages of the 

recommendation of this work to the government that can go a long way to help them if the 

government comes to realise the problems they face. 
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Figure 3.1: Summary of the Research Process 

Source: Authors conception 
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CHAPTER FOUR 

PRESENTATION OF FINDINGS AND DATA ANALYSIS 

4.1. Socio-Demographic Information of the Sampled Population 

4.1.1. Age group of respondents in the wetlands of Bamenda III municipality 

From the study (fig 4.1), a majority of the respondents (58.6%) were of the age group 26 – 

35 and the least (8%) of the age group 15 – 25. This indicates that a majority of those 

involve in wetland exploitation are of the upper bracket youth group. 

 

Figure 4.5 : Age group distribution of respondents in wetland exploitation in the 

Bamenda III municipality. 

Source: Field work, 2017 

4.1.2. Gender 

Table 4.1 reveals that a majority (50.6%) of the respondents were males while 48.8% were 

females. The percentages of both males (50.6%) and females (48.8%) were approximately 

same indicating that gender does not play a major role in the exploitation of wetlands 

within the Bamenda III. This could be associated to the fact that while women preferably 

use the wetlands for agriculture especially crop cultivation, men often utilize them for the 

raffia they harbour. 
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Table 4.2 A Frequency table showing the sex of respondents 

Sex of respondent 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

Male 54 50.6 50.9 50.9 

Female 52 48.8 49.1 100.0 

Total 116 100.0   

Source: Fieldwork, 2017 

4.1.3. Marital status of respondents 

Most of the (84.5%) of the respondents were married. The single made   3.4%, while the 

divorced just as the widows and widowers made 3.4% (Table 4.2). In most parts of the 

third world, family often supplies farm labour in small-scale farming. When married, the 

probably to make more children to supply labour becomes pressing. This phenomenon is 

more serious in situations challenged by poverty.  

 

Table 4.3 A Frequency Table showing the marital status of respondents in the 

wetlands of Bamenda III municipality 

Marital Status of Respondent 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

Single 10 8.6 8.6 8.6 

Married 98 84.5 84.5 93.1 

Divorced 4 3.4 3.4 96.6 

Widow 4 3.4 3.4 100.0 

Total 116 100.0 100.0  

Source: Field work, 2017 
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4.1.4. Occupation of respondents 

A greater percentage of respondents 76 (65.5 %) were farmers, 20 (17.2 %) were traders 

and the least being teachers (figure 4.2). This Indicates that the principal activity of the 

population in the area is farming.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.6 A bar chart illustrating the occupation of respondents 

  

4.1.5. Educational level of respondents 

Within the wetlands of Bamenda III municipality, a majority, 76 (65.5 %) out of the 116 

respondents have the first school leaving certificates, followed by those with university 

degrees 18 (15.5 %) then those with ordinary level 16 (13.8%) and least being those with 

the advance level 6 (5.2%). This indicates that most of those involved in wetland 

exploitation are those with low educational background with limited sources of income. 

Results also indicate that those with university degrees who have jobs are involved in 

wetland exploitation so as to complement their income thus a high living standard. 
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Table 4.4 A Frequency Table showing the educational level of respondents in the 

wetlands of Bamenda III municipality 

Educational level of respondent 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

First School Leaving 

Certificate 
76 65.5 65.5 65.5 

Ordinary Level 16 13.8 13.8 79.3 

Advanced level 6 5.2 5.2 84.5 

University Degree 18 15.5 15.5 100.0 

Total 116 100.0 100.0  

 

Source: Field work, 2017 

 

4.1.6. Location of respondents 

In the study, fig 4.3, (27.59%) of the respondents came from Mbesi (Ntenejung), seconded 

by those of Bujong (ManbuNkwen) (20.69%), and followed by Ntenesoh and Teken 

(Menda Nkwen) (17.24%) each and the least (8.62%) of them live in Terretoh (Ndjah) and 

Mubakoh (Ndjah.).This variation is as a result of disparities in the sizes of the wetlands 

and wetland productivity. 
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Figure 4.7: Bar chart illustrating the location of respondents in the various wetlands 

Source: Fieldwork, 2017 

4.1.7: Duration in the area 

Out of the 116 respondents, a majority (50) have stayed in the area for over a period of 11 

– 20 years representing 43.1% of the sampled population (4.4). And the shortest duration 

stayed be respondents are 21 – 25 years with a 3.4 % of the sampled population. This 

indicates that a good number of the respondent have a good knowledge on existence of the 

wetland and issues related to wetland exploitation in the area. 
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Table 4.5 Duration of respondents in the environs of the wetlands of Bamenda III 

municipality 

Duration in the area 

              Years Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

5 - 10 yrs 18 15.5 16.4 16.4 

11 -20 yrs 50 43.1 45.5 61.8 

21 - 25 yrs 4 3.4 3.6 65.5 

26 - 30yrs 38 32.8 34.5 100.0 

Total 110 94.8 100.0  

      

Total 116 100.0   

 

Source: Fieldwork, 2017 

 

4.2: OBJECTIVE 1: IDENTIFICATION OF RESOURCES IN THE AREA 

4.2.1. Awareness of the presence of resources in the area 

Resources contribute enormously in livelihood improvement. Results indicates that 96 

(82.8%) of the respondents are aware of the presence of resources in the area with non-

indicating no awareness of presence resources (Table 4.5). Awareness is a prerequisite for 

exploitation. 
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Table 4.6 . Level of awareness of the existence of resources in the Bamenda III 

Council area 

Awareness of the presences of resources in the area 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid Yes 96 82.8 100.0 100.0 

 No 20 17.2   

Total 116 100.0   

Source: Fieldwork, 2017 

 

Also in table 4.5 the greatest percentage (82%) indicating that there is the presence of 

resources, gives an insight that exploitation is obvious since most of the resources in the 

area are of economic value. Raffia stands out as an acute example offering multiple goods 

to the people of this area. Raffia is used as fuel wood, tapping of palm wine, weaving of 

mats, baskets, traditional decoration from raffia fibre. Unlike Raffia many others resources 

such as snails, fish amongst others has greatly contributed to the livelihood sustenance of 

the people. 

Table 4.6 shows a gross tabulation of the resources found in the wetlands of Bamenda II as 

per study site. This wetlands were visited by the researcher and the resources outlined in 

table 4.7 was identified. 
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Table 4.7 Wetlands and the resources available 

Council 

Area 

Villages Study 

sites 

Resources available 

Bamenda 

III sub 

division 

Nkwen 

Bujong Water, land, fodder, vegetation, raffia, animals, 

fibre, raffia, medicinal plants, snails 

Mbelem Water, land, vegetation, fodder, animals, snails, 

medicinal plants, raffia 

Njengang Water, land, animals, vegetation, medicinal 

plants, raffia 

Teken Water, vegetation, raffia, animals, medicinal 

plants, snails, 

Ntenesoh Water, vegetation, raffia, animals, medicinal 

plants, snails, building poles, fodder, fish, crabs, 

sand 

Ntenjung

Mbesi 

Water, vegetation, raffia, animals, medicinal 

plants, snails, building poles, fodder, fish, crabs, 

sand 

Ndjah 

Mubakoh Water, vegetation, raffia, animals, medicinal 

plants, snails, fodder, building poles 

Terrekoh Water, vegetation, raffia, animals, medicinal 

plants, snails, fodder, building poles 

Source: Field work, 2017 

 

From the information presented in table 4.6 Shows that there is a homogeneity in the 

distribution of wetland resources in study sites. Since the same resources were identified in 

the area. 

Table 4.7 shows the rank of resources both in the past and in the present. These resources 

are rank according to their rate of exploitation. A majority (94.8%) affirmed that the rate of 

resource exploitation in the Bamenda III sub-division has witnessed a significant change as 

compared to the past 20years.  
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Table 4.8 Ranking of the resources in the study area with respect to intensity of 

exploitation 

 

 

 

 

 

 

 

 

 

Source: Fieldwork,2017 

Table 4.7 above shows the ranking of resources according to their intensity of exploitation 

both in the past and in the present. 

 

Exploitation of Water 

Water is an important resource to live. It is ranked the first position because water has 

many uses. In the past in the Bamenda III sub region, there was limited pipe-borne water. 

Taps were only available at strategic points making water scarce for domestic use. People 

trekked for long distances to fetch tap water. Thus in the past, the community was 

depended on the water courses in the wetlands both for domestic activities, swimming, and 

agriculture. The sizes of the rivers by then were larger, and some people cultivating in the 

wetlands were fewer as compared today. Most of the water bodies were not equally 

polluted. This makes water to be ranked in the first position. Also, in the past, only 

channelization and digging of wells were used as irrigation methods for agriculture. Today 

the water table has dropped, and most farmers faced difficulties to irrigate their farms. 

They have resorted to the use of water pumps which have also reduced the time they used 

for irrigation. The population of Bamenda has increased from 1970 with a population of 

33500 to 36731 in 2013(CAMGIS Bamenda, 2013) and Bamenda III is included. The rise 

in population has also led to increasing demand for water.  

 

Land as a Resource: 

The land is an important resource. In the Bamenda III sub region. It is exploited for 

livelihood survival. In the past land was rank 3rd regarding exploitation. The land was 

Ranking of Resources in the Past Ranking of Resources in the 

Present  

Resources Rank Resources Rank 

Water 1 Water 1 

Raffia 2 Land 2 

Land 3 Raffia 3 

Fibre 4 Building poles 4 

Medicinal plants 5 Fibre 5 

Animals 6 Animals 6 

Fish and crabs 7 Fish and crabs 7 

Sand 8 Medicinal plant 8 

Building poles 9 Sand 9 
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given to farmers for exploitation for free. Today land occupies the 2nd position. This is 

because the value of land has increased. Many farmers now rent the farms to cultivate, and 

due to increase in population, the intensity of land exploitation has also increased. The 

increased value of land is as a result of the increase in development. There has been the 

construction of tarred roads  linking the wetlands such as mile four Mbelewa road, mile 

four –Teken, the emergence of new learning institutions such as The National 

Polytechnique Mile six Mbelem, Government Technical school Nkeng, Taniform 

University of Science and technology Menteh, the International soap factory, Menda,the 

slaughter house in Ntenesoh and many other businesses and learning Institutions in nearby 

villages such as the University of Bamenda that has attracted many investors and workers 

thereby increasing the quest for land and encroachment into the wetlands.  

 

Raffia Exploitation 

The common type of raffia that dominates the Bamenda III Sub-Division is Raffia fanfare. 

In the past, this resource rank second in exploitation. It is noted for its multiple outputs. 

The bamboos from the raffia were used as fuelwood, fabrication of chairs, benches, beds, 

mats, cages, ceilings, cupboard, rulers, toys, moulter pestle, wood saucers, amongst others, 

the fruits used as food, decoration when dried, fibre used in the making of baskets, bags, 

traditional decorations. It also produces palm wine.  Also, maggots are locally known as 

“me” that is used as food thus a good source of nutrition. In the past, the people believed in 

their traditional way of life by depending mostly on the raffia for survival. Today raffia has 

shifted to the third rank because civilization has emerged. Fuel wood consumption has 

reduced because of increase in the use of gas, palm wine tapping has also dropped due to 

dominance of beer (In the past in many occasions such as marriages, funerals, baby 

showers, palm wine was highly consumed thus boosting its production) today beer is the 

topic of the day on many occasions. It was also noticed in the field that baskets, beds, 

cupboard, benches, ceilings, rulers, pestles have dropped in production. The people 

revealed that the few baskets are now used. They are mainly used by the old. This makes 

production low. Beds, ceilings, and cupboard have slowed down because they are 

considered outdated. Many people now embarked on using plank fabrics making raffia to 

be rank third. The production of mats remains high because they are highly demanded and 

use as fences for houses and pit toilets, the building of mini-shops in the village markets 

amongst others. Despite the fact that the above raffia remains one of the most important 

resources in Bamenda III. 
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Fibre Exploitation 

Fibre is produced from raffia farifera. It is a slin locally called “Swinee” used in weaving 

baskets, traditional bags, caps, decoration of shrines amongst others. In the past according 

to respondent’s fibre occupied the forth rank in exploitation because the people at that time 

believed in their traditional way of life but today raffia occupied the fifth rank because 

civilisation has emerged and they want to be modern and enjoy the advantages of 

civilisation and not only depend on the wild for survival. However, fibre remains a 

prominent resource that is exploited in the Bamenda III sub-division. 

Medicinal plants exploitation. 

 

The harvesting of medicinal plants is glaring in the Bamenda III sub-division. Respondents 

revealed that in the past medicinal plants were of very high use in this area. This is because 

in the past there were limited hospitals leading high mortality. At this time people 

depended on traditional medicines harvested from the wetlands. They also revealed that 

many traditional doctors visited this area to harvest herbs for ailments. Herbs often 

harvested include The young leaves of raffia are used for the treatment of mums, fiber used 

for the treatment of swollen legs, ash produced from burning bamboos is used as an 

insecticide in huckleberry farms and stopping of odour from pit toilets amongst others. 

Today the emergence of many hospitals has made medicinal plants exploitation to occupy 

the fifth rank. There has been the emergence of complementary drugs in the hospitals that 

have replaced the traditional way of curing ailments making its exploitation low. 

 

Fish and crabs  

Fish and crabs are also resources in the Bamenda III that are also exploited for home 

consumption. Fish is harvested in rivers or fish ponds drugged by the people themselves. 

Fish such as tilapia, mudfish are harvested. Crabs are occasionally harvested with fish. It is 

harvested if it's available. In the past fish occupied the 7th position unlike in the present 

thus the intensity exploitation has not changed. 

 

Animals 

The wetlands of the Bamenda III sub-division harbour a variety of animals that are hunted 

both for home consumption and for sale. Animal’s exploitation is rank 6th both in the past 

and in the present. The intensity of exploitation has not changed because attitude towards 

eating bush meat has not changed. The respondents indicated that bush meat such as 
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snakes, squirrels locally called “tohreeh”, rat moles locally called “mbiadung” , birds are 

hunted mostly for consumption. Even when sold is of an unquantifiable amount.  

 

Sand 

Sand is a very important resource harvested from the Bamenda III wetlands. This area is 

low-lying, and sand is produced as a result of the breakdown of rocks by mechanical 

weathering. This particle of rocks is then transported by erosion and deposited in rivers or 

gullies in this area. As propounded by respondents, and in the past occupied the 8th 

position regarding exploitation. Sand was excavated mostly by students during holidays to 

raise money for school resumption for buying school items. Also, some parents in the past 

excavated sand to cement houses during construction or petit home maintenance. Today 

sand excavation has dropped ranking it to the 9th position regarding exploitation. Some 

respondents indicated that due to urbanisation, many youths shy away from the activity. 

 

Building Poles 

Building poles are resources also exploited in the Bamenda III area. They help to sustain 

the lives of the people. A good majority of them came from eucalyptus. Which is 

artificially planted. Larger eucalyptus trees are often sawn into planks and use for roofing 

of houses. In the past, the exploitation was ranked 9th as very few mature trees were 

available then. Today most of the trees are more mature which has increased the intensity 

of exploitation. Thus it is ranked the 4th position in exploitation.  

 

4.2.2 Main actors of resources exploitation 

The study revealed that the exploitation of wetland is both the activity of men, women and 

children. In fact, this was indicated by 56.90 % responded that women are the main 

actors,39.66% pointed out that men are involve in wetland exploitation and 3.4% are 

children. 

 



 

46 
 

 

Figure 4.8 Graphical presentations of men as main actors of resource exploitation 

Source: Fieldwork, 2017 

Figure 4.4 above shows disparity in the percentages of the main actors involve in wetland 

exploitation. Field studies revealed that an activity such as agriculture is highly dominated 

by women, raffia bush exploitation is highly dominated by men. Also children as seen 

from field investigation shows they are mostly involved in fuel wood harvesting, the 

harvesting of raffia fruits, harvesting of bamboos mostly for fabrication of toys, chairs, 

benches for sale and house use. The toys serve as a source of leisure for the children and 

the sale of some of the items is helps to sustain their livelihood. Some of the children are 

mostly students who carry out this activity to raise money for their school fees and to buy 

other school items.  

4.2.2: Presence of watercourse 

A majority (94.8%) affirmed the valuable presence of water bodies in the locality (Table 

4.8). 96.6% of the respondents indicated that the water is used in the cultivation of 

vegetables. In most cases frequent trips are taken into these courses to carry water for 

irrigation while in areas of larger bodies, the water is diverted into many channels into the 

farms for irrigation. Also, some of the water as seen in the field is also exploited for 

domestic use. 
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Figure 4.9 Irrigation methods used in wetlands of Bamenda III for agriculture 

A=Hand dug wells, B=Water pump C= Pipe connected to a water pump, D=Channelization 

Source: Field work, 2017 

 

In figure 4.5above the presence of a water course in this area has greatly been exploited for 

agriculture in the dry season. Figure 4.5.A above shows the digging of bore holes and C is 

the use of water pumps and D is channelization of water into the farms. The above 

methods are adaptations to dry condition thus this helps to fight against drought and 

increase the productivity of the wetland exploitation in the domain of agriculture. Thus this 

helps to sustain the livelihood of the people’s thus high living standard. 

4.2.3: Fish harvesting 

Most 112 (96.6%) of the respondents agreed that the water sources available are used for 

fishing and the harvesting of aquatic lives (Table 4.9). This is so because most water 

sources have some aquatic life in it and is a natural habitat for fish (figure 4.6). Fish catch 

is assisted by the use of hooks. Fishes such as Tilapia, mudfish are harvested. In some 

parts of the wetlands, fishponds have been dugged to rear fish. This modification improves 

on the economic status of the wetlands for fish catch. 

A B 

C D 
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Table 4.9 Distribution of respondents to use of water for fishing 

Table 4.8:  Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Yes 112 96.6 100.0 100.0 

    No 4 3.4   

Total 116 100.0   

Source: Field work, 2017 

 

 
Figure 4.10Use of the wetlands in the Bamenda III area for fishing 

 

Source: Fieldwork, 2017 

4.2.4: Use of water for swimming (a source of leisure) 

Of the 116 respondents, 110 indicated that the water is used for swimming. This is 

particular of small children (figure 4.7). 
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Figure 4.11 Use of wetland in the Bamenda III area as a recreational swimming pool 

by little children 

 

Source: Fieldwork, 2017 

Table 4.10 Proportion of respondents who use the wetlands for swimming 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

Yes 110 94.8 98.2 98.2 

No 2 1.7 1.8 100.0 

Total 112 96.6 100.0  

      

Total 116 100.0   

     

Source: fieldwork, 2017 

Table 4.9 reveals that 94.4% of the respondents accepted that the waters in the wetlands of 

Bamenda III are used for swimming. From field investigation swimming is a form of 

leisure for little children. 
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4.2.5: Cultivation of vegetables and crops in the wetland 

A majority affirmed to the fact that vegetable and food crop cultivation is carried out in the 

wetland found in the area (figure 4.8). This could be attributed to the fact that wetlands 

most of the times are moist and can hold a reasonable amount of water for a greater part of 

the year. This encourages the cultivation of vegetables in such areas. The vegetables range 

from huckleberries, bitter leaves, tomatoes, cabbages, garden egg and some food crops 

such as maize, beans, corn, colocasia etc. These vegetables are cultivated singly or in 

association with food crops (Table 4.10). This activity contributes enormously to the 

livelihood of the exploiters who basically exploit both for sale and consumption. 

 

Figure 4.12 Food crop and vegetables cultivated in wetlands of Bamenda III. 

A=garden egg, =B beans, C=maize, D= cabbages and E=huckleberry. 

Source: Field work, 2017 

 

 

A B C 

D 
E 
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Table 4.11 Common vegetables and associated crops cultivated in the wetland 

gardens of Bamenda III and their scientific names. 

Vegetable Associated Crop(s) Remarks 

Huckle berry 

(Solaniumscarbrium) 

Maize (Zea mays), beans 

(Phaseolus vulgaris),cocoyams 

(Colocasia spp.) 

Maize is the secondary permanent 

crop. Few stands of other 

vegetables accompany this 

vegetable. 

Green (Amaranthus spp.) Maize (Zea mays), beans 

(Phaseolus vulgaris)cocoyams 

(Colocasia spp.) 

Amaranthus spp. is rarely 

cultivated as the main crop. Maize 

is the secondary permanent crop.  

Bitter leaves 

(Vernoniaamygdalina) 

Maize (Zea mays), beans 

(Phaseolus vulgaris)cocoyams 

(Colocasia spp.) 

Maize is the secondary permanent 

crop. Few stands of other 

vegetables accompany this 

vegetable. 

Tomato 

(Lycopersiconesculentum) 

Often grown in monoculture. Maize is the secondary permanent 

crop after harvesting.  

Eggplant 

(Solanummelongena) 

Maize (Zea mays), beans 

(Phaseolus vulgaris)cocoyams 

(Colocasia spp.) 

(Solanummelongena) is rarely 

cultivated as a main crop. 

Cabbage (Brassica 

oleracea) 

 Often grown in monoculture Maize is the secondary permanent 

crop after harvesting. 

Pumpkins (Cucurbita. 

moschata, Duch) 

Maize (Zea mays), beans 

(Phaseolus vulgaris)cocoyams 

(Colocasia spp.) 

Cucurbita. moschata, Duch is 

rarely cultivated as a main crop. 

Pepper (Capsicum 

chinensis L.) 

Lettuce (Lactucasativa L.) Pepper (Capsicum chinensis L.)Is 

rarely cultivated as a main crop. 

Cow pea (Phaseolusspp.) Maize (Zea mays), beans 

(Phaseolus vulgaris)cocoyams 

(Colocasia spp.) 

Cow pea is hardly cultivated as the 

main crop. 

Water leaf 

(Talinumtriangulare) 

Lettuce (Lactucasativa L.) Water leaf (Talinumtriangulare) is 

rarely cultivated as a main 

vegetable. 

Lettuce (Lactucasativa 

L.) 

Often grown in monoculture Maize is the secondary permanent 

crop after harvesting. 

Source: Field work, 2017  
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4.2.6: Number of times the area is cultivated per year. 

According to 94.8% of the respondents the wetlands are cultivated just ones per year. The 

Northwest has only two seasons, the rainy season and dry season. During the rainy season 

these wetlands are flooded due to increase in the water table. Hence, cultivation of most 

parts of the land can only be done during the dry season period due to reduction of the 

flooded nature of the area.  Despite cultivation is done once a year, upon harvesting of the 

primary crop, secondary crops such as maize, cocoyam’s are usually planted in the plots. 

4.2.7: Presence of raffia 

The climatic conditions of the Northwest region provide a conducive environment for 

raffia palms. They are some of the most common plants in the wetlands in Bamenda III 

subdivision. Apart from the socio economic benefits from the raffia, the offer several 

environmental services such as flood control and climate change regulation since they 

capture huge quantities of carbon as seen in Figure 4.9 below 

 

 

Figure 4.13 Raffia Plant in Bamenda III 

Source: Field work, 2017 
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4.3: OBJECTIVE 2: LIVELIHOOD CONTRIBUTIONS OF THE 

WETLANDS 

4.3.1. Harvest of fuel wood in the area 

96.6 % of the respondents agreed that wood is harvested from the area including from 

raffia to serve as fuel (figure 4.10). Cooking in particular in the Nkwen area is still 

characterized and dominated by the use of wood especially raffia bamboos as source of 

fuel.  

 

 
Figure 4.14 Harvest of fuel wood in the Bamenda III area 

Source: Fieldwork, 2017 

 

4.3.2. Harvesting of raffia fruits 

According to responses from the respondents, majority affirmed that raffia fruits were 

harvested from the area. However, this activity is becoming uncommon. The raffia fruits 

(figure 4.11)‘ancop” are eaten raw or boiled. 
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Table 4.12 Distribution of respondents to harvesting of raffia fruits 

Harvest raffia fruits 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Yes 108 93.1 100.0 100.0 

 No 8 6.9   

Total 116 100.0   

Source: Fieldwork, 2017 

 
Figure 4.15 Ready to eat fruits “ancope” both cooked (A) and raw (B) from raffia. 

Source: Fieldwork, 2017 

 

Also, most of the respondents indicated that the raffia fruits were used for decoration 

purposes, especially in the manufacture of traditional door blinds. Some of the bamboos 

from the raffia is also used in the fabrication of bags produced from fibre, baskets, the 

taping of palm wine amongst others. A, B,C and D on figure 4.15 indicates baskets 

produced from  bamboos slin, bags produced from fibres from raffia, cage and beds from 

bamboos as well and the process of palm wine taping respectively. (Figure 4.17). 

  A 

A 
B 
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Figure 4.16 Various items produced from Bamboo obtained from raffia in the 

wetlands of Bamenda III municipality (A, B and C) and the tapping of 

palm wine (D). 

4.3.3. Use of raffia to fabricate mats 

According to respondents, raffia was used in fabricating mats with 93.1% indicated that 

mats were fabricated from raffia. These mats are fabricated from the slain off the bamboos 

from raffia. The mats are used for the protection of cultural sites, for the construction of 

fences etc.(figure 4.18). 

  

B 

C 
D 

A 
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Figure 4.17 Mats produced from Bamboo obtained from raffia in the wetlands of 

Bamenda III municipality 

Table 4.13 Indicates the various contributions wetland exploitation offers to 

livelihood. 

Resource Quantity 

per week 

Average 

price fcfa 

Total 

amount 

generated 

fcfa 

Amount 

generated per 

month/fcfa 

Huckle berry 5 bags 5000 25000 1000000 

Cocoyams 2 buckets 2500 10000 400000 

Maize 3 bags 8000 24000 96000 

Mats 30 500 15000 6000 

Chairs, benches, 

ceilings, caves,etc. 

   30000 

Palm wine 60 litters 100frs/litter 6000 24000 

Source: Fieldwork, 2017 

 

From the study, those involved in vegetable averagely sell a bag of fresh huckleberries at 

the sum of 5000FCFA. This is higher than the price received during the rainy season. 
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Averagely five bags could be harvested a week giving an earning of 25000FCFA. The 

fabrication of benches, beds, chairs, rulers, etc. generated the sum of 30000FCFA/month. 

However, a large number of respondents was unable to estimate the amount they generate 

from the sale of these products. This was very glaring of those who do this sporadically.  

Regarding the harvest of palm wine in the area, 108 respondents representing the majority 

indicated that palm wine was harvested in the area. A majority 112 out of the 116 

respondents affirmed to the fact that they sell wine with no response indicating that wine is 

not sold. Selling a litter for 100 frs, an average sum of 24000FCFA was obtained from this 

activity/month. The respondents indicated that they often keep small volumes of the 

harvested wine. 

4.3.4: Use of reserved portion of wine 

Most (56.90%) of the respondents could not indicate what the reserved portion of the wine 

was used for directly. This could be associated with the fact that wine is used for a variety 

of purposes. 43.10% indicated that the wine was used for consumption, and to welcome 

visitors. Some indicated that though the reservation is not their normal practice, in Nkwen 

raffia palms bush owners often pay royalties to the Fon by in a rotatory manner giving wine 

to the palace. They thus make a reservation for this purpose. 

 

Figure 4.18 Used of reserved portion of unsold wine in Bamenda III municipality 
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Source: Fieldwork, 2017 
 

4.3.5: Unquantifiable contributions from wetlands 

4.3.5.1: Grazing in the wetlands 

The results gotten indicate that 96.77% of the respondents affirmed that grazing was being 

carried out in the wetland. Wetlands are known of holding water thus evergreen pastures 

are available for grazing animals particularly in the dry seasons when green pastures are 

scarce. However, they could not indicate how much they gain from the activity. There was 

no significant difference between the location of the respondent and grazing. 

4.3.6: Harvest of medicinal plants from the wetlands 

According to most (96.6%) respondents, medicinal plants are harvested from the wetlands 

(4.13). These plants are not often sold but used for the treatment of ailments. 

Table 4.14 Harvest of medicinal plants from wetlands 

Harvest of medicinal Plants from the wetlands 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Yes 112 96.6 100.0 100.0 

Missing System 4 3.4   

Total 116 100.0   

Source: Field work, 2017 

The harvesting of medicinal plants is prominent in this area. The leaves of the raffia palm 

bushes is used for the treatment of muums, Justicia Flava and Justicia Obliquifolia which 

is used as blood medicine, Cassia Alata which is also use for the treatment of exema, 

typhoid and malaria. 

4.3.7: Sand excavation in wetland 

Most of the respondents indicated that sand is occasionally excavated from the streams in 

the wetlands. They do not often sell the sand but use them for house maintenance. The 

sand can be sold only at extreme cases if it is exploited by students as part of holiday job. 

The usually sell in order to raise funds for their school reopening. 
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4.4: OBJECTIVE 3. THREATS IN WETLAND EXPLOITATION 

4.4.1: Poorly defined property right 

In the study, 41.4% of the respondents indicated that wetlands are privately owned (Table 

4.14).In Cameroon, the government owns wetlands. According to the Centre for 

International Forestry Research, CIFOR (2007), two forms of property rights exist: 

ownership rights and management rights if clearly defined and upheld can provide 

communities with security in management of lands, which have been unfortunately not 

done in Cameroon. The people in the study area could not entirely differentiate ownership 

right and management right. 

Table 4.15 : Property right definition in Bamenda III municipality 

 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Yes 112 96.6 100.0 100.0 

Missing System 4 3.4   

Total 116 100.0   

 

Source: Fieldwork, 2017 

4.4.2: Poorly defined tenant ship right 

Inheritance was the major mode of wetland acquisition for operations as indicated by most 

of the respondents. It is well known that in the Northwest region as in most parts of the 

world, inheritance is a major part of most cultures (Ndecnecho, 2005). 32.76% of the 

respondents also indicated that another mode of wetland acquisition was by renting of the 

wetlands by the owners. When the land is rented no official (written) document is given. 

This leaves the farmer in a state of insecurity as the landlord can withdraw the tenantship 

verbal agreements at any point during production. This limits full investment for long-term 

maximization of profits from the wetlands.  

 

4.4.3: Government restriction to exploitation of resources 

About 94.83% of the respondents indicated that the government had no restriction on 

exploitation of resources. This could be associated to the perceived privately owned. 

However, a non-negligible proportion of the population recognize government restrictions 

which negatively affects heavy investment by individuals. This is by precaution to avoid 
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future embarrassment as seen in figure 4.15 below 

 

Figure 4.19 Government restriction to Wetland exploitation. 

4.4.4: Inadequate capital for Investment 

From the study, 87.9% of the respondents were of the opinion that there is not enough 

capital to invest to achieve maximum output (figure 4.15). Limited resources often make it 

tiring and time consuming for farmers to irrigate their farms. Apart from irrigation 

machines, the lack of capital makes them unable to properly treat their farms from pest and 

diseases. 

Table 4.16 Inadequacy of capital for investment in wetlands in Bamenda III 

municipality 

Enough Capital for exploitation 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

Yes 10 8.6 8.9 8.9 

No 102 87.9 91.1 100.0 

Total 112 96.6 100.0  

Missing System 4 3.4   

Total 116 100.0   

Source: Field work 2017 
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4.4.5: Inadequate fresh water 

A great majority of the respondents said adequate fresh water was not available in the area, 

this is presented in figure 4.16. This could be associated to the fact that in some of the 

areas, waste is usually swept by runoff and deposited into natural drains. This negatively 

affects the quality of the water and makes it unfit for agricultural practices in the wetlands. 

Similar findings were reported in the study area (Asongwe, 2014). 

 

 
Figure 4.20  Inadequate fresh water supply in the wetland of Bamenda III 

municipality 

 

4.4.6: Frequent floods 

Inhabitants in this area usually experience floods. The high prevalence of floods could be 

associated to the frequent silting of water bodies as a result of excessive soil erosion. In 

some of the areas, the raffia palms that assist in flood regulation have been excessively 

cleared down. When floods occur especially splash floods, crops are destroyed and mostly 

the third cycle crops. Similarly, during floods, raffia wine tappers often experience losses 

as water often enters into the containers for the collection of wine. This affects seriously 

the quality of the tapped wine thereby affecting the financial earnings of the farmers. 
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4.4.7: Deposition of waste in the area 

In the area, 77.6% of the respondents affirmed that waste often deposited in the area. The 

area occupied by the deposited wastes reduces the area available for crop cultivation. Some 

of the wetlands receive household/factory sludge such as that from the Cow slaughter 

house at Manda-Nkwen. Deposited waste negatively interferes with the value of the 

wetland as it affects scenic beauty. In some cases, the waste is composed of a variety of 

substances with varied chemical composition. Hazardous waste will release chemical 

substances that negatively affect the growth of plants. 

 

4.4.8: Physical changes in the spatial dimension of the wetland 

A majority 96.6% indicated that there had been a lot of changes in the physical dimension 

of the wetland in some areas (Table 4.16). The physical changes would result in wetland 

loss. This could be associated with land reclamation activities. In fact, a good portion of 

the wetlands especially proxy to roads is continually seasonally reclaimed for settlement 

(Figure 4.17). This is by Cameroon legislation and order from the Bamenda City Council 

(figure 4.17). According to WWF (2016), the reduction of wetland area directly affects 

wetland-dependent species since they will face reduced habitat availability and increased 

competition for food and other resources. 

 

Table 4.17 Physical changes in the extent of the wetland coverage 

Physical changes of the wetland 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Yes 112 96.6 100.0 100.0 

Missing System 4 3.4   

Total 116 100.0   

Source: Field work, 2017 
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Figure 4.22 Wetland reclamation for other activities in Bamenda III 

 

A=Construction in wetlands=Construction of a car washing point in mile six Mbelem 

Nkwen.C=Land prepared for construction in wetlands, mile 6 Nkwen 

Source: Field work,2017 

Figure 4.22 above indicates the anthropogenic activities in the wetlands. An on figure 4.17 

shows the construction of house B is the construction of a car washing point and C is the 

deposit of sand for a new construction. Due to increase in human population and quest for 

living space the wetlands of Bamenda III are facing degradation. The resources are 

destroyed and replaced with businesses and houses. Today in some areas in Bamenda III 

such as Mbelem, Bujong, Mbesi Ntenejung raffia bushes have been destroyed and water 

bodies reclaimed. This has led to wetland lost which is a threat to the population that 

depends on them for livelihood. 

4.4.9: Changes in plants 

To know if there been changes in plants that grow in the area, most respondents also 

confirmed that the plants in the area are undergoing changes. A majority of those who 

indicated to have witnessed changes in the area are those who have lived there for over 10 

years. In fact, the vegetation in some parts of the area is dominated by single species such 

as Commelinabegelensis below the cow slaughter house. The dominance by a single 

species reduces the diversity of plants (Asongwe, 2014). Apart from changes in vegetation 

richness due to waste deposition, decreases in vegetation richness could be associated to 

over exploitation, frequent slash and burn, poor regulations enforcement by both traditional 

and governmental agencies. 

4.4.10: Limited sensitisation and capacity building on wetland and wetland     

management 

The study revealed that only 13.0 % of the respondents are officially informed of the value 

of wetlands (Table 4.17). Most of them indicated that this information was received in 

schools. They also indicated that members of the Bamenda III Council, and the Nkwen 
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Traditional Council restricts the destruction of the wetland vegetation and for flood control 

and it value of supplying the valued raffia wine. 

Table 4.18 Level of awareness and capacity building on wetland management. 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

Yes 14 12.1 13.0 13.0 

No 94 81.0 87.0 100.0 

Total 108 93.1 100.0  

Missing System 8 6.9   

Total 116 100.0   

Source: Field work, 2017 

The capacity building on the exploitation of wetlands is limited thus illegal exploitation is 

rampant which sometimes results in conflicts between exploiters. 

 

4.5: IMPLICATIONS OF THE FINDINGS 

In the study, a good proportion of the population is aware of the presences of resources in 

the wetlands of the area. Awareness of the potential of these resources in vital in the 

exploitation. These resources range from fertile soils commonly used for agriculture, 

medicinal plants, sand that is often excavated, fishery products, raffia palms, and abundant 

water bodies. Rational exploitation of the resources entails livelihood improvement. 

The study found out that both men and women exploit the resources with different 

interests. This implies that there is resource exploitation partitioning which reduces the 

probability of conflicts occurring. 

During the exploitation of the wetlands for farming, a variety crops are planted in different 

successions. This goes a long way to maintain livelihood sustenance, ensures total soil 

cover, thereby avoiding droughty soils. 

From the study vegetable farming is the major activity of women in the area. These women 

with very limited inputs are capable to sell a bag of fresh huckleberries at the sum of 
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5000FCFA. This is higher than the price received during the rainy season. Averagely 5 

bags could be harvested a week giving an earning of 25000FCFA. This implies that if 

sufficient incentives are given to these women, given that a greater proportion of the 

population are women, the entire living standards of the area will be enhanced. The study 

reveals weak enforcement of policies regarding wetland management. Similarly, very little 

capacity exercises are done. This implies that to properly manage the area and avoid 

negative consequences, the aggressive campaigns should be carried on the management of 

the area. 
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CHAPTER FIVE 

SUMMARY OF FINDINGS, CONCLUSION AND   

RECOMMENDATIONS 

5.1 Summary of Findings 

5.1.1: Objective one: To identify wetlands and their resources. 

Findings revealed that exploitation of wetland is both an act of men and women and to 

extent children with resource exploitation partitioning. There was no significant difference 

between the major players of resource and wetland location, indicating a single policy can 

comfortably be used to manage the exploitation of the resources of the area. 

Findings revealed that 96 (82.8%) of the respondents indicated that they are aware of the 

presence of resources. Awareness is key to exploitation. The resources included, water 

often used as recreational swimming pools by small children, provide water for 

recreational and domestic purposes, fertile land often exploited for agriculture, vegetation 

that is exploited for their medicinal values, animals, raffia palm bushes, crabs, sand 

bamboo, etc. A paired samples test at the 95%confidence intervals showed a very high 

significant difference (p=0.000) for a 2-tailed test between awareness of the presence of 

resources and location of respondents. Findings also showed that water, raffia, and land 

were ranked as the top three most exploitable resources in the area. 

5.1.2: Objective two: To examine the contribution of wetland resource to 

livelihood 

Results showed that both men and women are involved in the exploitation of the resources, 

and there was no significant difference between the main actors and wetland location. 

Also, 96.6% of the respondents indicated that the water within the wetland is used in the 

cultivation of vegetables. They irrigation methods such as channelization, digging of 

boreholes, uses of water pumps are most used. 

Most 112 (96.6%) of the respondents agreed that the water sources available are used for 

fishing and the harvesting of aquatic lives. 

Small children also use the water as a recreational swimming pool.  
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Vegetable cultivation is a common activity carried out in the wetland. The vegetables and 

crops are cultivated in different succession. 

According to 94.8% of the respondents the wetlands are cultivated just ones per year, 

however, during secondary harvest crops are put in place directly. 

 Wood is harvested from the area including bamboos from raffia to serve as fuel.  

The raffia of the area is exploited for the provision of raffia wine. 

Raffia fruits were harvested from the area. However, this activity is becoming uncommon. 

The raffia fruits ‘ancop” are eaten raw or boiled. 

Raffia was used in fabricating mats. These mats are fabricated from the slain of the 

bamboos from raffia. The mats are used for the protection of cultural sites, for the 

construction of fences. 

Vegetable harvested from the area is averagely sold at the sum of 5000FCFA a bag of fresh 

huckleberries.  This is higher than the price received during the rainy season. Averagely 

five bags could be harvested a week giving an earning of 25000FCFA. The fabrication of 

benches, beds, chairs, cupboard, caps, etc. generated the sum of 30000FCFA/month. 

Selling a litter of raffia wine at 100 frs, an average sum of 24000FCFA is generated from 

this activity/month. 

Most of the respondents indicated that sand is occasionally excavated from the streams in 

the wetlands. They do not often sell the sand but use it for house maintenance. 

5.1.3: Objective three: To investigate the threats to wetlands of the Bamenda 

III area 

When the land is rented for agricultural activities, no official (written) document is given. 

This leaves the farmer in a state of insecurity as the landlord can withdraw the tenantship 

verbal agreements at any point during production. This limit full investment for long-term 

maximization of profits from the wetlands.  

 

From the study, 87.9% of the respondents were of the opinion that there is not enough 

capital to invest to achieve maximum output. Limited resources often make it tiring and 

time consuming for farmers to irrigate their farms. 
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Waste is often deposited in the area. The area occupied by the deposited wastes reduces the 

portion available for crop cultivation. 

A good portion of the wetlands especially proxy to roads is continually seasonally 

reclaimed for settlement. This is in defiance of Cameroon legislation and order from the 

Bamenda City Council. 

The vegetation in some parts of the area is dominated by single species such as 

Commelinabegelensis below the cow slaughterhouse. This shows a reduction in 

biodiversity. 

Only 13.0 % of the respondents are officially informed of the value of wetlands. 

Most of them indicated that this information was received in schools.  Members of the 

Bamenda III Council, and the Nkwen Traditional Council restricts the destruction of the 

wetland vegetation for flood control and it value of supplying the valued raffia wine. 

5.2 Conclusion 

The wetlands of Bamenda III are rich with resources which contribute enormously to the 

livelihood of people. Unfortunately, the wetlands and their resources are under increasing 

threats from anthropogenic activities. Without adequate institutional and policy 

enforcement, there is the dire need for sensitisation and capacity building in the 

management of these resources. 

5.3 Recommendations 

 The study revealed that, the exploitation of wetland is both an activity of men and 

women with resource exploitation partitioning. Continuous resource used 

specialization should be encourage to avoid the occurrence of conflicts. 

 The water within the wetland is used in the cultivation of vegetables. This water is 

often used for the deposition of wastes. The wastes have potential negative effects on 

health. It is therefore recommended an elaborate characterization of the water bodies of 

the area should be carried out to protect the health of the population. 

 Because of the unauthorized deposition of wastes in the area, the municipal council 

should take appropriate efforts to restrict this attitude. 

 The wetlands contribute greatly to the livelihood of the poor in the area through 

vegetable cultivation, sand excavation, and raffia wine tapping, etc. However, the 
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farmers lack capital to fully carry out the activity. Incentives should be given to the 

farmers to fully exploit these opportunities. And illegal land reclamation should be 

restricted by the government to ensure sustainability. 

 Most of the wetland users are not informed on appropriate strategies for management. 

There is the dire need for capacity building in the management of the wetlands through 

organisation of seminars, workshops to better mainstream the population on better 

management strategies. 
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APPENDICES 

APPENDIX 1:  

QUESTIONNAIRE 

Dear respondent, I am Tantoh Remi Ngenwie, a masters student at the Pan-African 

Institute for Development West Africa. I am currently carrying out a research on the topic: 

“Wetland Resource Exploitation and its contribution to sustainable livelihood... case 

of Bamenda III sub-division. I will be very grateful if you kindly answer the following 

questions for me. Your responses will be treated with confidentiality for academic purpose 

only. 

An Overview of the respondents 

1)  Age?  a) 15-25  b) 25-35 c) 35-55 d) 55 and above.  

2)  Sex?  a) Male  b) Female 

3)  Marital status?  a) Single b) Married  c) divorce d) Widow 

4)  Occupation?  a) Farmer  b) Trader c) Teacher 

5)  Educational level?   a) First school leaving certificate b) Ordinary Level 

 c) Advance level  d) First degree, master and Doctorate degrees.  

  Identification of Wetlands and wetland Resources 

6) For how long have you been in this area?     a) 5-10years       b) 10-20 years  

c) 20-25 years           d)25-30years              e) 30 years and above 

7) Have you witness a significant change in the resources of this area………….? 

8) Do you have resources in this area?               a) Yes         b)  No 

9) If yes on the table below p    lace a tick on those that are found in this area? 
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Exploitation of wetland Resources and contribution to livelihood 

10) Who are the main actors in the exploitation of wetlands resources in this area?   

a) men  b) women  c) children 

11) Consider 1,2 and 3 to stand for men women and children, respectively. Could you rank 

the exploiters? ………………………………………………………………….? 

12) Is they a water course in this area?    a) Yes         b) No 

13) Do you use the water for crop and vegetable cultivation? a) Yes      b) No 

14) Is the water use for fishing?     a) Yes         b) No 

15) Do you use the water for house hold activities?   a) Yes         b) No 

16) Do you use the water for swimming    a) Yes         b) No 

17) Do you cultivate crops and vegetables in this area?  a) Yes         b) No 

 18) How many times do you cultivate this area per year…………………….?  

19) What quantity of each crop and vegetable is harvested per week and the price sold? 

 

 

Resources  Place a tick  

Water  

Land  

Vegetation  

Animals  

Raffia palm bushes  

Fish  

Crabs  

Snails  

Sand  

Fiber  

Bamboo  

Medicinal plants  

Larvae  

Raffia wine  

Building pole  



 

83 
 

 

Crops and 

vegetables 

Quantity 

produced per 

week 

Price sold 

Huckleberry   

Cocoyam   

Maize   

Tomatoes   

 

20) Is there raffia in this area?     a) Yes         b) No 

21) Do you Harvest fuel wood from the raffia?   a) Yes         b) No 

22) Do you harvest the raffia fruits?     a) Yes         b) No 

23) What do you do with the raffia fruits?   a)  sale b) consume No 

24) Do you use the raffia fruits for decoration?   a) Yes         b) No 

25) Do you fabricate mates from the raffia?   a) Yes         b) No 

26) How many mates can you fabricate a week……………………………………......? 

27) Do you fabricate beds, baskets and chairs from the raffia a) Yes         b) No 

28) Do you fabricates toys from the Raffia    a) Yes         b) No 

29) Apart from the items listed above, are the other items that are fabricated from raffia a) 

Yes         b) No 

30) How much can you generate from the sale of mates, beds and chairs per week......? 

31) Apart from mates is there another item that you fabricate from raffia? A) Yes) No. 

List them…………………………………………………………………..? 

32) How much can you generate from the sale of each of the items listed above per 

month…………………………………….………………………………………? 

33) Do you harvest palm wine in this area?  a) Yesb) No 

34) What quantity of palm wine do you harvest per week……………………………? 

35) Is the palm wine for sale?     a) Yes b) No 

36) If Yes what quantity do you sell per week………….………………………….…..? 

37) What do you do with the quantity you don’t sell……………………………….....? 

38) Are animals grazed in this area?     a) Yes         b) No 

39) Do you harvest medicinal plants from this area?  a) Yes         b) No 
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40) Do people exploit sand from the streams in the area?  a) Yes         b) No 

Threats to wetland exploitation 

41) Who own the land in this area? a) Private individuals b) government 

42) How do you get the land that you exploit? a) Buyb) rent c) Inheritance 

43) Is the government restricting exploitation of this area?  a) Yesb) No 

44) When you rent is they any official document you sign?  a) Yesb) No 

45) Do you have enough capital to carry out your exploitation activities? A) Yes b)No 

46) Is property rights well defined in the wetlands?  a) Yes b)   No 

47) Do you have adequate fresh water supply in this area? a) Yes b)   No 

48) Do you usually witness floods in this area?  a) Yes b) No 

49) Do people dispose waste in this area?  a) Yes  b) No 

50) Have you witness a change in the size of the river as compared to the past? 

  

51) Are they some species of plant that were existing in this area that is no more there a) 

Yes         b) No 

52) Have you witness any change in the vegetation structure a) Yes         b) No 

53) Has the vegetation increases or decreased…………………………………………? 

54) Is they land reclamation in this area?  a) Yes         b) No 

55) Have anybody talk to you about the importance and problems of wetland in this area? 

a) Yesb) No 

56) In your own opinion what should be done to remedy the problem ……………? 

Thanks for your Response 
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Appendix 2 

INTERVIEW GUIDE 

1)  

2)  Have you witness a significant change in the resources of this area………….? 

3) Can you rank the resources according to their intensity of exploitation? 

 4) How much can you generate from the sale of mates, beds and chairs per week......? 

5) Do people dispose waste in this area?  a) Yes  b) No 

6) Is property rights well defined in the wetlands?  a) Yes  b) No 

7) Do you have adequate fresh water supply in this area? a) Yes b) No 

8) Do you usually witness floods in this area?  a) Yes b) No 

 

 

 

 

 

 

 

 

 

 

 

 


