
The University of Dodoma

University of Dodoma Institutional Repository http://repository.udom.ac.tz

Natural Sciences Master Dissertations

2013

þÿ�I�m�p�a�c�t�s� �o�f� �f�i�s�h�e�r�s �� �c�o�m�m�u�n�i�t�i�e�s� �o�n� �t�h�e

conservation of mangrove forestry 

resources: a case study of western

Indian coast of Kunduchi and Bagamoyo

Mahundi, Mkomanile Vestina

The University of Dodoma

þÿ�M�k�o�m�a�n�i�l�e�,� �V�.� �M�.� �(�2�0�1�3�)�.� �I�m�p�a�c�t�s� �o�f� �f�i�s�h�e�r�s �� �c�o�m�m�u�n�i�t�i�e�s� �o�n� �t�h�e� �c�o�n�s�e�r�v�a�t�i�o�n� �o�f� �m�a�n�g�r�o�v�e

forestry  resources: a case study of western Indian coast of Kunduchi and Bagamoyo. Dodoma:

The University of Dodoma.

http://hdl.handle.net/20.500.12661/1817

Downloaded from UDOM Institutional Repository at The University of Dodoma, an open access institutional repository.



Impacts of Fishers’ Communities on the Conservation of Mangrove Forestry 

Resources: A Case Study of Western Indian Coast of Kunduchi and Bagamoyo 

 

 

 

By 

 

 

Mkomanile Vestina Mahundi 

 

 

Dissertation Submitted in Partial Fulfilment of the Requirements for the Degree of 

Master of Science in Natural Resources Management of the University of Dodoma 

 

 

The University of Dodoma 

June, 2013



i 

CERTIFICATION 

The undersigned certifies that he has read and hereby recommends for acceptance by the 

University of Dodoma, a dissertation entitled; “Impacts of Fishers’ Communities on the 

Conservation of Mangrove Forestry Resource, A case of Western Indian Coast of 

Kunduchi and Bagamoyo” in partial fulfilment of the requirement for the degree of 

Master of Science in Natural Resource Management of the University of Dodoma. 

 

 

 

 

................................................................................... 

Dr. Chrispinus D.K. Rubanza 

 (SUPERVISOR) 

 

 

Date............................................ 

 

 

 

 



ii 

DECLARATION AND COPYRIGHT 

 

I, Mkomanile Vestina Mahundi, declare that this dissertation is my own original work 

and that it has not been presented and will not be presented to any other University for a 

similar or any other degree award. 

 

 

 

Signature.............................................. 

 

 

 

 

 

 

 

No part of this dissertation may be reproduced, stored in any retrieval system, or 

transmitted in any form by any means without prior written permission of the author or 

University of Dodoma. 

 



iii 

ACKNOWLEDGEMENTS 

I thank the Almighty God for giving me the courage, ability and guidance during both 

course work and the dissertation phases. This research work would not have been 

successfully completed without assistance and advice from many people. I would like to 

give special thanks to my supervisor Dr. Chrispinus D.K. Rubanza, for his excellent 

technical and patience in supervision, comments, constructive criticism and useful 

suggestions in each chapter of my dissertation. Without his dedication and 

encouragements this dissertation would not have become a reality. 

My appreciation is further extended to the Institute of Fisheries at Kunduchi and Mr 

Julius Mosha, the District Forest Officer at Bagamoyo District and local communities for 

sparing much of their time in answering may interview questions. The same is extended 

to Ward Executive Officers and Fishers‟ community for their support during my research. 

More importantly and admittedly, I deeply appreciate the permission granted to me by Dr. 

Charles G. Mahika, the Director of Aquaculture Development Division on behalf of the 

Ministry of Livestock Development and Fishers to study my MSc. studies.  

Last but not least, I would like to thank all my course mates and relatives in particular Mr 

and Mrs Haule for their moral and material support, without forgetting Bishop V. Chanai 

for spiritual support and encouragement during the whole period of my MSc. Programme.  

 

 

 

 



iv 

DEDICATION 

 

I dedicate this work to my parents the late father Mr. Joseph N. Mahundi and my mother 

Vestina R. Mahundi. They raised me from primary school through advice, moral and 

material supports up to this level of education. I also dedicate this dissertation to my 

younger sisters Maua, Scholastica, Lusida and Flora.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 

ABSTRACT 

Sustainability of many natural resources including mangroves is threatened by the 

ongoing high extent of over utilization. A study was carried out in 2012 among four 

villages; Mtongani, Mbuyuni, Kaole and Magomeni to assess impacts of fishers‟ 

community on the conservation of mangrove forestry resources. Specifically it aimed: (1) 

to identify institutions and institutional arrangements managing mangroves, (2) to assess 

extent of mangroves degradation, (3) to analyze important strengths, weaknesses, 

opportunities and threats on sustainability of mangroves; and (4) to assess the applied 

mitigation measures for management of mangroves. Socio-economic survey, participatory 

resource assessment, focus group discussion, key informant interviews were employed 

among 180 respondents. Data were analyzed using SPSS version 15.0, SAS version 4.0 

and Excel 2007.  

Important institutions on management of the mangroves were Central Government and 

Local Government authorities of Kinondoni and Bagamoyo district councils. The 

mangrove ecosystem was characterised by high extent of degradation ranging from 0.20 

to 0.31 of ha in Kunduchi and Bagamoyo, respectively. Potential strength on mangroves 

management was existence of strong policies; weakness was inadequate community 

participation; opportunity was presence of NGOs dealing with conservation (WWF, 

WCST); and threat was lack of alternative energy sources that resulted in heavy 

utilization of mangroves for fuel wood.  

 

It could be concluded that more involvement among fishers‟ community on mangroves 

management is imperative. The study recommends capacity building programmes for all 

important stakeholders on enhanced management of mangroves.  
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background Information 

Sustainability of mangrove resources along the Western Indian Coast is threatened by the 

ongoing coastal degradation due to domestic firewood, charcoal-making, poles for boats 

constructions and building, fence-making, and clear-cutting for solar saltpans (Torell et 

al., 2006; Wagner et al., 2009). Mangroves are trees, shrubs, ground fern, generally with 

a unique ecosystems occurring along the sheltered inter-tidal coastlines, mudflats, 

riverbanks in association with blackish water margin land and sea in tropical and 

subtropical areas (Fortes et al., 2006). They maintain diverse flora and fauna species in 

large proportion and provide many ecological and socio-economic values such as 

absorption of pollutants, coastal protection from storm, and stabilization riverbank against 

erosion (Semesi, 1992; MEA, 2007). Furthermore, their roots system provide support 

against the ocean‟s strong waves and tides, collect oxygen for plants, provide traditional 

medicines, charcoal and firewood production also support off-shore fisheries by serving 

as breeding ground (Primack, 2010).  

Mangroves are indigenous to many parts of the tropical and subtropical coastal zones of 

North, South and Central America constituting a total of twenty-five species (Wang et al., 

2003). However, sustainability of mangrove resources is globally threatened by 

anthropogenic activities such as clear-cutting for salt making and unsustainable 

harvesting for firewood and timber (Wagner et al., 2003). In addition, Fortes (2006) 

reported that, there is loss of mangrove resources at different scales for instance in the 

coastal zone population of Sri Lanka account for 33% whereby poverty persists in coastal 

areas and majority of coastal communities depend on fishing and aquaculture for their 

livelihoods. Many mangrove forests are being harvested for subsistence purposes such as 
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sources of fuel-wood, herbal medicines, aquatic products for food, and poles for 

construction (Semesi et al., 2008). Worldwide, around 70% of commercial fishing 

depends on mangrove resources particularly in their juvenile stages (Lewis et al., 2009). 

Thus, fishing activities have been revealed to retard mangrove forest performance, 

whereby in Mauritius six fishing reserves have been established to enhance appropriate 

fishing methods which do not threaten mangrove forest (Samarasuriya, 2012).  

 

Eastern Africa in particular, Kenya, Tanzania and Madagascar harbor important 

mangrove forests in dry deciduous forests (Lewis et al., 2009).  Mangrove forests 

resources along the Western Indian coast of Tanzania covers 115,000 ha habitat area 

(URT, 2001). Such mangrove ecosystem stretch along coastal districts from Tanga to 

Mtwara, making a total of eight species of mangroves trees occupying about 0.34% of 

area including; Avicennia germinans, Conocarpus erectus, Rhizophora harrisonii, R. 

mangle, R. racemosa, R. mucronata, Ceriops tagal and A. marina (Semesi, 1992; Wagner 

et al., 2003). Nevertheless, sustainability of the rich mangrove forests of Tanzania and the 

globe  at large is limited, by the ongoing high extent of deforestation and degradation of 

the coast shore with anthropogenic forces such as expansion of farm lands, human 

settlements, charcoal extraction and fisheries activities being among significant drivers 

due to salt extraction, aquaculture like stocking of fish, molluscs, prawns, crabs, sea 

cucumbers as well as collecting timber for boats construction (Yeqiao et al., 2008; 

Wagner et al., 2009). 

Sustainability of mangrove forestry resources of Tanzania could be undermined by 

ongoing high extent of deforestation despite the resource being gazetted as forest 

reserves, and existence of projects (TCMP and MACEMP) as well as NGOs (WCST and 

MACT) that ensure conservation of mangrove forest (UNDP, 2004; Mgaya et al., 2009). 
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The Ministry of Natural Resources and Tourism through Tanzania Forestry Services 

(TFS), (formerly Forest and Beekeeping Division (FBD) is mandated to manage the entire 

natural forest resources including mangroves (URT, 2001). Efforts that have been 

undertaken on enhanced management of mangrove resources include implementation of 

different projects and programs on sustainable utilization of natural resources including 

forest. Important steps that have been undertaken include monitoring of mangrove 

deforestation in Dar es Salaam being involved in various afforestation measures such as 

planting mangrove seedlings, provide conservation education, awareness rising on the 

biodiversity and also control the problem of using improper tools/gears and methods 

currently employed in fishing. However, mangrove degradation and this degradation of 

coastal area are still alarming. 

 

1.2 Problem Statement 

Sustainability of mangrove forestry resources in provision of different socio-economic 

and ecological values through provision of different ecosystem goods and services 

(provisioning services, supporting services, regulating services as well as cultural and 

aesthetic values), (Brown et al., 2007; Daily et al., 2009; Spalding et al., 2010), are 

threatened by accelerated rapid human population growth in coastal areas, there have 

been increases in negative impacts towards mangroves due to anthropogenic activities 

mainly done by fishers‟ communities. Little understanding and awareness among local 

people about negative impacts associated by their activities towards mangrove resources 

have been noted (Torell et al., 2006; Semesi et al., 2008; Wagner et al., 2009). For 

instance, Sosovele (2009); Wagner et al. (2009) revealed that excessive mangrove cutting 

for boat construction and fish ponds construction among fishermen as well as rapid urban 

expansion have exacerbated soil erosion along the ocean shoreline. Documented 
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information shows less involvement of the local community in sustainable management 

of natural resources to be one of the causes of mangroves degradation (Semesi 1998; 

Wagner et al., 2003; Jussi, 2010). According to Raphael and Swai (2009) and Makame 

(2012), successful natural resources conservation including mangrove protection requires 

multi-stakeholder‟s participation through participatory approaches by diversifying both 

indigenous and technical knowledge for effective management. Incorporation of 

traditional knowledge which is well versed among the fishers‟ community in the 

management of mangrove forestry resources is likely to promote equitable cost-benefit 

sharing mechanisms and develop sense of ownership among a wide range of important 

stakeholders including local communities (Haller et al., 2008). 

Fisheries as well as their associated activities represent one of the significant drivers of 

the degradation of coast ecosystems including mangrove forests (Semesi et al., 2003; 

Wagner et al., 2009). For example, in the deltas where mangrove forests inhabit have 

enormous expansion of such activities ranging from mariculture (prawn and sea weed 

farming), and the associated fisheries activities such as salt extraction, charcoal, hotel 

construction and beach tourism (Wagner et al., 2003; Sosovele, 2009). Most of these 

malpractices are exacerbated by rampart income poverty that necessitates most coast 

communities to rely on fishing related activities as their main socio-economic activities 

(Kallonga et al., 2003; Wagner et al., 2009; Mhache 2010). Coast degradation is further 

exacerbated by rapid population growth along the Western Indian Coast due to tourism 

development and the availability of public services such as schools, colleges beside the 

coast that attract more people and push much pressure on mangrove resources (Semesi et 

al., 2003; Lavieren et al., 2012).  
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Moreover, inadequate compliance of natural resources, laws and policies during coastal 

development had no EIAs done and no environmental audits have been undertaken 

despite the existence of the Environmental Management Act No. 20 of 2004 (MEA, 2005) 

which requires mandatory EIA for development activities along the beach and in 

protected areas including mangrove ecosystems (URT, 2001). Despite the existence of the 

mentioned challenges on sustainable management of natural resources along the Western 

Indian Coast, few studies have attempted to assess the mangrove sustainability in relation 

to fisheries activities (Linden and Lundin, 1996; Semesi et al., 2003; Javier 2012).  

Available information is limited to Semesi et al. (2008); Raphael and Swai (2009); 

Mgaya et al. (2009) on including aquatic and forestry resources degradation. Despite the 

latter efforts that have been conducted on assessment of the extent of which fishers‟ 

communities have impacted the mangrove forestry resources in particular information for 

Kunduchi ward and Bagamoyo District mangrove ecosystems is still lacking. Also, 

explicit data on extent and scope of degradation of coastal mangrove ecosystems is 

scanty. The current study was therefore conducted to investigate the potential impacts 

caused by fishers‟ communities on the sustainable management of mangrove forests 

ecosystems along the Western Indian Coast in Kunduchi ward and Bagamoyo District. 

1.3 Research Objectives 

1.3.1 General objective 

The general objective was to assess impacts of fishers‟ community on the conservation of 

mangrove forestry resources along the coastal areas of Kunduchi and Bagamoyo. 

 

1.3.2 Specific objectives  

The study was carried out based on the following specific objectives: 
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i. To identify institutions and institutional arrangements responsible for sustainable 

managements of the mangrove forestry resources in the study areas. 

ii. To assess extent of mangrove forestry resources degradation in the study areas. 

iii. To analyze important strengths, weaknesses, opportunities and threats on 

sustainability of mangrove forestry resources, and 

iv. To assess the applied mitigation measures on sustainable management of 

mangrove forestry resources.  

1.4 Research Questions 

1) What are the institutions and institutional arrangements responsible for sustainable 

management of the mangrove forestry resources in the study areas? 

2) To what extent mangrove forestry resources have been degraded in the study 

areas? 

3) What are important strengths, weaknesses, opportunities and threats on 

sustainability of mangrove forestry resources in the study areas? 

4) What are the applied mitigation measures to enhance mangrove forestry resources 

sustainability in the study areas?  

 

1.5 Significance of the Study  

Reported findings in current work provide necessary input on sustainable management of 

mangrove resources through exposing the root causes of the existing impacts of fishers‟ 

community in the conservation of mangrove forestry resources and suggest possible 

option for sustainable management of mangrove forestry resources so as to minimize their 

degradation. The revealed findings represent necessary input essential on conserving 
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coastal environment among the fishers‟ communities from the consequences of mangrove 

degradation. The generated information in the current study is also useful in assisting 

resource managers, policy makers and interested parties in making informed decision 

about management of the mangrove resources. Furthermore, the study sensitizes on the 

importance of integrated biodiversity conservation for enhanced well-being of local 

communities neighboring mangrove resources and livelihood aspects. Presented results in 

the current work also provide a positive contribution to enhanced biodiversity 

conservation against the on-going high extent of natural resources loss. 

1.6 Scope of the Study 

Findings in the current study are restricted to mangrove forestry resources. Fishing 

parameters like by-catch size and volume were not investigated as they are not related 

with mangrove ecosystems. However, for the sustainability of the resources under study, 

(i.e., mangroves), various issues apart from fishing activities that seemed to affect 

mangrove forest resources were also assessed. Such issues included other respondents‟ 

socioeconomic activities like salt extraction, shoreline encroachment due to urbanization 

and tourism development. 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

This chapter attempts to provide definitions of key terms, theories and empirical literature 

review from other studies based on impacts of fishers‟ communities on the conservation 

of mangrove forestry resources. This chapter aims at finding what other researchers have 

said in relation to the study topic and to identify the knowledge gap. Finally it ends up by 

providing conceptual framework guided the study. 

 

2.1 Definition of Key Terms 

2.1.1 Mangroves 

Mangroves are salt tolerant trees or shrubs that form the major component of the complex 

coastal forest ecosystems (Primack, 2010). These ecosystems occupy the intertidal zone, 

primarily in muddy, sheltered areas of the coast such as bays, estuaries, channels and 

leeward sides of islands Lewis et al. (2009) they sometimes cover vast areas in large river 

deltas. The other components of mangrove ecosystems include algae; marine fauna living 

in the mud, on the bases of the trees and in the tidal water; and terrestrial animals living in 

the tree canopy (Semesi et al., 2003). 

 

2.1.2 Conservation 

Conservation may be defined as the management and sustainable use of the natural 

environment and natural resources for ethical reasons and the benefit of humanity 

(Kideghesho, 2010). On strict sense area under conservation are excluded from any other 

production function as conservation is a multidisciplinary science focusing on 

biodiversity and its maintenance for human welfare and developed as a result of the 
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growing awareness of biodiversity loss (Ambio and Mhache, 2009). Traditionally, 

conservation focuses the knowledge and tools of all the integrated disciplines onto one 

issue (Malimbwi and Zahabu, 2008). 

 

2.1.3 Community 

The term community refers to a group of people who are physically live in the same place 

such as village, using the same area to make their livelihoods (Kironde, 2009; Mfunda, 

2010). With respect to this study, the term community refers to an assemblage of 

Tanzanian citizens, ordinarily residing in a defined geographical area.  

 

2.1.4 Fishers’ community 

The term fishers‟ community refers to the community that engaged in fishing as an 

occupation or substantially depends in harvesting or processing varieties of fish species 

and types using different fishing methods in a specified water body to meet their basic 

necessitates (Wagner et al., 2003; Samarasuriya,  2012).  Such community has different 

classes of boats, purposes of activities or a combination of the foregoing features 

(ornamental, commercial, domestic consumption and tourism purposes) (Wagner, 2004).  

Fishers‟ community with respect to this study is the group of people inhabiting along the 

areas bordering water bodies in particular the coastal people found in the study areas 

whose their main economic activity is artisanal fishing and other fishing related activities.  

2.1.5 Participation 

The term participation is growingly defined in deferent ways; however, one of the 

common distinctions made by authors and development practitioners is that of 

„participation as a means‟ and „participation as an end‟ (Haller et al., 2008). Participation 
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as means implies the use of participation to achieve some pre-determined goals. As an 

end, participation is seen as the empowerment of individuals and communities in terms of 

acquiring skills, knowledge and experience, leading to greater self reliance (Burkey, 

1993; Mfunda, 2010). Thus with respect to conservation in particular mangrove forestry 

resources conservation, the required participation is that as an end. 

 

2.2 Theoretical Literature Review 

This section provides the theoretical framework for the study on the theory of Diversity 

Begets Diversity. Effort is made to situate the study within the context of contemporary 

researches and theories. It is the Diversity Begets Diversity theory that provides 

theoretical underpinning for this research. 

 

2.2.1 Theory of Diversity Begets Diversity 

The basic idea behind Diversity Begets Diversity theory is that, a diversity of 

environmental conditions provide habitat for a diverse array of species (Mitchell et al., 

2008). For example, a landscape covered by a mosaic of young forests and old forests, 

conifer forests and deciduous forests, will provide habitat for far more species than any 

one of these would alone (Theresa and Arther, 2008). Mangrove forest is one of the 

important forests that harbor variety of species ranging from invertebrates (barnacles, 

limpets, oysters, sea anemones, hydroids, sponges) to vertebrates such as fish, birds and 

other organisms seeking food and shelter from predators (Ambio and Mhache, 2009). A 

basic knowledge of the range of mangrove forests conditions that characterize an area is 

probably sufficient to inform efforts to keep a balance of different types of environments 

well-distributed across the shoreline and these will probably provide habitat for a large 

majority of species. This approach may be the most practical one in places where humans 

http://mollus.oxfordjournals.org/search?author1=THERESA+LASIAK&sortspec=date&submit=Submit
http://mollus.oxfordjournals.org/search?author1=ARTHER+H.+DYE&sortspec=date&submit=Submit
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have changed the mangrove forest so profoundly that it is very difficult to know what the 

natural state would be (Javier, 2012).  

 

Similarly, in the face of future uncertainty (through global climate change, for example) 

the “High Conservation Value Forests (HCVFs)” aspect of this paradigm seems sensible 

as mangrove forests is of outstanding and critical importance due to their high 

environmental, socio economic, and biodiversity values (Mgaya et al., 2009). Despite 

reasonable resilience capacity of mangrove forest; Semesi (1998) argues that, human 

induced disturbances in terms of pollution and clear-cutting significantly retard mangrove 

growth. Islam and Abdul (2006) and Javier (2012) provide many examples, especially 

with respect to the importance of maintaining all successional stages, notably the ever-

shrinking mangrove forests. Either, mangrove forest management along the coastal areas 

requires community participation as one finds statements such as: “A coastal forest 

including mangrove with a high degree of diversity of communities and successional 

stages provides habitat for a wide variety of flora and fauna is the result of adequate 

stakeholders‟ involvement” (Samarasuriya, 2012). 

 

2.3 Empirical Literature Review 

Empirical Literature Review refers to the kind of knowledge derived from literature based 

on or characterized by observation and experiment instead of theory (Kumar, 2005). 

Generally Empirical Literature Review is concerned with what has been learned from 

literature review. In this context, empirical literature review presents experiences, 

approaches and lessons learned in the impacts of fishers‟ community on the conservation 

of mangrove forestry resources and measures taken to reduce extent of mangroves 

http://www.springerlink.com/content/?Author=Md.+Islam
http://www.springerlink.com/content/?Author=Md.+Wahab
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degradation at local, national and international level. This study takes into consideration 

various experience at global, regional, and local levels. 

 

2.3.1 Overview on mangrove resources  

Historically mangrove ecosystems are classified "unhealthy wastelands" or "useless 

swamps" but by developing eager authorities and businesses, the mangrove forests 

actually are one of the most fascinating resources in tropical Africa (Semesi and Howell, 

1992). The trees manage to live on the edge between flooding rivers, tidal waves 

intruding with salt water and the dry lands, where they create new land and environment 

rich in fish, birds, wood and other resources (Lewis et al., 2009). Finally, their value is 

being discovered (Ambio and Mhache, 2009).  

 

2.3.2 Extent and distribution of Mangroves  

Globally, there are 84 species in 24 genera and 16 families. Of which, true mangrove 

plants have 70 species in 16 genera and 11 families, and semi-mangrove plants 14 species 

in 8 genera and 5 families (Wang et al., 2003; Spalding et al., 2010), of which 17 species 

exist in 26 countries of Sub-Saharan Africa. Global data on mangroves reported that 19 

percent of mangrove habitat is currently contained within designated protected areas 

(Lewis et al., 2009). African mangroves (Table 1) are widespread along the west coast 

from Senegal to the Congo, and occur locally in East Africa, interlinked with highly 

productive coastal lagoons, tidal estuaries and deltas (Lewis et al., 2009; Spalding et al., 

2010).  
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Table 1: True mangrove species present across Africa
‡§

 

Region Countries  Mangrove species Mangrove 

area (1000000 

ha) 

Proportion 

(%) 

West 

Africa 

(8) 

Angola, Benin, 

Cameroon, Congo, 

Côte d‟Ivoire, 

Democratic 

Republic of the 

Congo, Equatorial 

Guinea, Gabon, 

Ghana, Guinea, 

Guinea Bissau, 

Liberia, Mauritania, 

Nigeria, Sao Tome 

and Principe, 

Senegal, Sierra 

Leone, Gambia, 

Togo  

Acrostichum aureum 

Avicennia 

germinans 

Laguncularia 

racemosa 

Conocarpus erectus 

Nypa fruticans 

Rhizophora 

harrisonii 

Rhizophora mangle 

Rhizophora 

racemosa 

1.9 63 

East 

Africa 

(9) 

Kenya, 

Madagascar, 

Mozambique, 

Seychelles, 

Somalia, South 

Africa, Tanzania 

Avicennia marina 

Avicennia officinalis 

Bruguiera 

gymnorrhiza 

Ceriops tagal 

Heritiera littoralis 

Lumnitzera 

racemosa 

Rhizophora 

mucronata 

Sonneratia alba 

Xylocarpus 

granatum 

1.2 37 

Source: ‡Lewis et al. (2009);
 §

Spalding et al. (2010). 

 

In Tanzania, mangrove forests are found in all coastal districts including Rufiji, Kilwa, 

Muheza, Pangani districts (Semesi, 1998). The total mangrove forests in Tanzania 

constitute 115000 ha which represents about 0.3% of the total forests in Tanzania as 
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shown in Table 2 (URT, 2001). Semesi (1992) and Wagner et al. (2003) documented 

presence of eight species of mangroves in Tanzania mainland and a ninth species from 

Zanzibar as shown in Table 3.  

 

Table 2: Forest Distribution by Type, Use and Legal Status in Tanzania
§
 

Forest type 1000ha Percentage (%) 

Forests (other than mangrove forests) 1141       3.4 

Mangrove forests   115       0.3 

Woodlands 32299       96.3 

Total 33555     100.0 

Use of forests land   

Production forest area 23810      71.0 

Protection forest area (mostly catchment areas)   9745      29.0 

Total 33555     100.0 

Legal status   

Forest reserves 12517       37.3 

Forests/woodlands within National Parks, etc. 2000       6.0 

Non-reserved forest land 19038       56.7 

Total 33555     100.0 

     Sources: 
§
URT (2001).   
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Table 3: Mangrove species in Tanzania 

Eight Species in Tanzania
†‡, §

 Nine Species in Zanzibar 

(Unguja and Pemba islands)
 ‡, 

§
 

Family Species Vernacular 

nomenclature 

(Zaramo) 

Family Tree species 

Verbenaceae  Avicennia 

marina  

Mchu Verbenaceae Avicennia 

marina 

Rhizophoraceae  Bruguiera 

gymnorrhiza  

Msinzi or 

muia 

Rhizophoraceae Bruguiera 

gymnorrhiza 

Rhizophoraceae  Ceriops tagal  Mkandaa Rhizophoraceae Ceriops 

tagal 

Sterculiaceae  Heritiera 

littoralis  

Msikundazi  Sterculiaceae Heritiera 

littoralis 

Combretaceae  Lumnitzera 

racemosa  

Mkandaa 

dume 

Combretaceae Lumnitzera 

racemosa 

Rhizophoraceae  Rhizophora 

mucronata  

Mkoko Rhizophoraceae Rhizophora 

mucronata 

Sonneratiaceae  Sonneratia alba  Mililana Sonneratiaceae Sonneratia 

alba 

Meliaceae  Xylocarpus 

granatum  

Mkomafi Meliaceae Xylocarpus 

granatum 

   Meliaceae Xylocarpus 

molluccensis 

 Source: 
†‡

Semesi (1992); 
§
Wagner et al. (2003) 
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2.3.3 Mangrove adaptation  

Mangroves unique adaptation to their habitats has enabled them to colonize shorelines 

environment (Theresa and Arther, 2008). They are short, salt-tolerant trees and bushes 

that inhabit tropical and subtropical coastal environments where, the water has high salt 

content or brackish environments typically with little oxygen in the muddy soil where 

other plants cannot survive (Lavieren et al., 2012). Therefore, mangroves have developed 

root structures as shown in Plate 1 and Plate 2 that allow them to obtain oxygen directly 

from the air (Spalding et al., 2010; Javier, 2012).  These aerial roots, called 

pneumatophores, with small openings (lenticels) in their bark rise from the soil into the 

air above the low tide level that, allow oxygen to diffuse into the plant and down into its 

underground roots (Spalding et al., 2010). 

                         

Plate 1: Mangrove pneumatophores           Plate 2: Mangrove aerial roots adapted in        

adapted in saline conditions                                     saline conditions     

           Source: Spalding et al. (2010)                      Source: Javier (2012)                                                                                                                                                     

                                     

To anchor themselves, many mangrove species have prop roots that arch out from the tree 

into the soil, helping the plant to withstand strong coastal waves being washed away by 

tides, thus stabilizing the shoreline  (Wang et al., 2003).  Living on the edge - between 

river, land and ocean the mangroves therefore also actively create their own environment, 

making the species habitable for them and other species by stabilizing the silt-rich soil 

http://mollus.oxfordjournals.org/search?author1=THERESA+LASIAK&sortspec=date&submit=Submit
http://mollus.oxfordjournals.org/search?author1=ARTHER+H.+DYE&sortspec=date&submit=Submit
http://mollus.oxfordjournals.org/search?author1=ARTHER+H.+DYE&sortspec=date&submit=Submit
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and thus creating a new land environment Rasowo (2002) if tidal conditions are optimal, 

mangroves can flourish far inland, along the upper reaches of coastal estuaries.  

Various studies reveal that, evolutionary adjustments to varying coastal marine 

environments have produced some outstanding biological characteristics within mangrove 

plant communities. For example, MEA (2005) argues that, certain species of mangroves 

exclude salt from their systems; others actually excrete the salt they take in via their 

leaves, roots, or branches. In salt excluding mangrove species, the mangrove root system 

is so effective in a filtering out salt that a thirsty traveler could drink fresh water from a 

cut root, though the tree itself stands in saline soil (Spalding et al., 2010). Mangroves 

have waxy leaves to reduce water loss and glands on leaves to excrete excess salts 

(Semesi and Howell, 1992). Mangroves also possess viviparous seeds that often 

germinate while attached in the parent tree (Islam and Abdul, 2006). Basically, 

mangroves survive under very hostile and inhospitable conditions such as high salinity, 

high tidal extremes, high wind velocity, high temperature and anaerobic muddy soil 

(Fortes, 2006). The latter anatomical and physiological adaptations make the mangrove 

achieve different ecological and physiological adaptations hence provision of various 

ecosystem goods and services (Brown et al., 2007; MEA, 2007). 

  

2.3.4 Common fauna species found in mangroves ecosystem 

Mangroves being highly productive biotopes have a vibrant, rich and endemic wildlife. 

Common fauna species within mangrove forest habitat have been reviewed extensively in 

the literature (Wagner, 1998; Lewis et al., 2009) to include barnacles, limpets, oysters, 

sea anemones, hydroids, crabs, sponges and other sedentary invertebrates. Thus, 

mangrove forests and the salt marshes that are connected to them provide food and are an 

http://www.springerlink.com/content/?Author=Md.+Islam
http://www.springerlink.com/content/?Author=Md.+Wahab
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important habitat for fish, shellfish, molluscs, and crustaceans as well as threatened 

marine mammals e.g. manatees (Semesi et al., 2008). According to FAO (2009), the total 

list of 65 mangroves bird species are listed as endangered or vulnerable, e.g. pelicans, 

pink flamingos and storks.  

2.3.5 Management of Mangrove Forestry Resources 

Several strategies exist on sustainable management of mangrove forestry resources at 

global (Cunha-Lignon et al., 2011; Javier 2012), regional (Rasowo, 2002) and local scales 

in Tanzania (Semesi, 1992; URT, 2001). Efforts to protect mangrove and other wetland 

areas have also recently been introduced by the UN through its environmental agencies 

UNEP and FAO Cunha-Lignon et al. (2011) indeed; the need to protect the world's 

mangroves was discovered much earlier. In 1971, a convention to protect "Wetlands of 

International Importance" was adopted in the Iranian city of Ramsar (Spalding et al., 

2010). This was unusual because it focused on specific wetland sites that were considered 

to be of importance especially as waterfowl habitat (Wang et al., 2003). To become a 

signatory to the Ramsar Convention, a country had to designate at least one such site and 

guarantee its protection (URT, 2002b; MEA, 2005). By now, around 100 countries have 

become signatories to the treaty, which is proving to become a major salvation to the 

world's mangroves. Some 850 "Ramsar sites" have been designated by these countries 

covering over 53 million hectares and about a third of these hectares contain mangroves 

(Herman, 2001; Javier 2012). Therefore, Ramsar and its partners have embarked on the 

protection and wise use of over 15 million hectares of mangrove wetland (Herman, 2001; 

Wagner et al., 2003). More mangroves are sure to be registered Ramsar sites in the near 

future.  

Several African governments and environmentalist NGOs are by now implementing 

mangrove conservation and management efforts in limited areas (Bosire et al., 2008; 
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Mgaya et al., 2009). For Western African countries where availability of important tourist 

attractions like lions and elephants is poor, mangrove is a major resource protected when 

it comes to eco-tourism (Kideghesho et al., 2006). For instance, Gabon during the last 

years has protected much of its unique mangrove coast and aims at becoming Africa's 

main ecotourism nation (Islam and Abdul, 2006). Mangrove forests are considered being 

vital for healthy coastal ecosystems, thus mangrove management has recently gained 

public recognition and different nations already enacted some legal frameworks for 

effective mangrove resources conservation (URT, 2001). 

 

Mangrove resources in Tanzania have been protected ever since 1898 when the German 

administration established a mangrove management ordinance (Semesi, 1992). The 

British subsequently expanded the mangrove reserves to cover 80,000 hectares on the 

mainland (URT, 1998; URT, 2001). After independence, the Tanzanian government 

continued to protect mangroves as territorial forest reserves (URT, 2001). However, the 

reserves were neither managed nor enforced. In 1987, the Director of Forestry imposed a 

national ban on the cutting of mangroves, pending the preparation of a mangrove 

management plan, which was approved in 1994 (URT, 1998; URT, 2001). Through this 

plan, all mangroves in Tanzania are protected through a national zoning scheme URT 

(2002b), the actual zoning of existing mangrove areas is still going on. According to 

(URT, 2001; URT, 2002b; Torell et al., 2006) the zoning scheme, villagers are not 

allowed to cut mangroves or litter in mangrove areas. Meanwhile, the battle over the 

mangroves is mostly fought locally as mangrove destructions are already evidenced 

(Semesi, 1998; Wagner et al., 2009).  

 

http://www.springerlink.com/content/?Author=Md.+Islam
http://www.springerlink.com/content/?Author=Md.+Wahab
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2.3.6 Factors affecting mangrove forests conservation 

The unique ecological functions and socio-economic value of mangroves to local 

communities and nations make them to be the most potential ecosystems in the coast. 

Mangrove ecosystems are resilient habitats because of their high functional diversity 

(Islam and Abdul, 2006; Bosire et al., 2008). Despite the resilient of mangrove 

ecosystems, various factors affecting mangrove performance have been reviewed widely 

to include; over-harvesting, pollution, aquaculture, salt making and natural calamities  

(Wagner et al., 2009; Krauss et al., 2011; Lavieren et al., 2012).  

 

2.3.6.1 Over-harvesting of mangrove resources  

While harvesting of mangroves products (e.g., for fuel wood, construction material, 

animal fodder, and wood chip) has taken place for number of decades, in many parts of 

the world it is no longer sustainable (Wang et al., 2003; Cunha-Lignon et al., 2011; 

Lavieren et al., 2012). As human population increased and became more structured, 

unsustainable uses of mangroves have turn into larger scale and even industrial Sosovele 

(2009). Often mangrove products are harvested without any clear management framework 

or quota, leading to unsustainable harvesting levels and diminished yields 

(Kayambazinthu et al., 2003; Cunha-Lignon et al., 2011). 

 

2.3.6.2 Pollution 

Pollution in terms of agricultural pesticides, municipal sewage and garbage, industrial 

wastes as well as oil spills often end up in mangrove forests either directly or indirectly 

(Zhang et al., 2012). Mangroves can survive significant levels of pollution that would be 

detrimental to more sensitive ecosystems like coral reefs, but high nutrient levels and 

http://www.springerlink.com/content/?Author=Md.+Islam
http://www.springerlink.com/content/?Author=Md.+Wahab
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other toxic man-made chemicals can kill fauna found in mangrove forests, while oil 

pollution can smother mangrove roots and suffocate trees (Kallonga et al., 2003). In the 

Gulf of Guinea, oil spills and occasional catastrophic oil blowouts have released 

thousands of barrels of oil into the sea (Rasowo, 2002). Though the exact total discharge 

is unknown, the quantities spilled so far have created problems ranging from the 

contamination of beaches and physical infrastructure of ports, destruction of sea birds, to 

the killing and contamination of marine life resources such as mangroves (Linden and 

Lundin, 1996; Fortes, 2006). 

 

2.3.6.3 Developmental pressure 

Extensive areas of mangrove forests have been lost to urbanization, tourism development, 

and other infrastructure needs (Wagner et al., 2009; Javier, 2012). This is probably best 

demonstrated in both Zanzibar and coast of Tanzania mainland where cutting of 

mangrove poles is contributed by tourism for building houses, hotels, sheds, road 

construction and fuel wood (Othman, 2005; Torell et al., 2006). Nevertheless, some 

mangroves have been cleared by hotels‟ owners, who are usually aware that mangroves 

are protected, but remove them to make the beachfront more appealing to tourists 

(Akwilapo and Wagner, 2002; Yeqiao et al., 2008). But such cleared areas now are 

experiencing beach erosion and thus threaten the hotels (Semesi et al., 2008; Sosovele, 

2009).  

 

2.3.6.4 Aquaculture  

Over the last few decades, mangroves degradation among others has been continuously 

driven by aquaculture activities, particularly shrimp farming in coastal areas of Kunduchi 
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and Bagamoyo (Fortes et al., 2006). With intensive aquaculture, productivity can only be 

maintained via heavy application of fungicides, pesticides and antibiotics (Zhang et al., 

2010). This shortens the effective lifespan of ponds, which are abandoned in favor of new 

ponds when incidence of disease or pollution becomes too great (Mgaya et al., 2009). 

Abandoned ponds do not return quickly to mangrove habitat unless actively restored. 

 

2.3.6.5 Mangrove cutting for salt making 

The surveys made by Ambio and Mhache (2009), revealed mangrove forests in 

Bagamoyo to be in good condition, though they are primarily consisted of very young 

trees, and are under high cutting pressure due to extensive salt over-harvesting. Without 

immediate measures to protect these forests, they will likely to be lost. In addition, 

Wagner et al. (2009), observed significant on-going cutting pressure, with 5-10 stumps 

per 25m
2
 plot in Kunduchi for salt pans. Similar trend was noted by Kironde (2009) that, 

Ruvu kwa Mtailend has been subjected to the highest cutting pressure in five past years  

by salt makers and thus many of the stumps observed came from large trees as shown in 

Table 4.  
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Table 4: Comparison of mangrove areas in hectares and salt crust between 1990s 

and 2000s
‡
  

Coastal Districts 

 

1990s  2000s  

 

Area under 

mangrove (ha) 

Salt crust 

areas (ha) 

Area under 

mangrove (ha) 

Salt crust 

areas 

(ha) 

Tanga and Muheza  9,217 4 9,313 23 

Pangani  3,799 0 3,879 0 

Bagamoyo  5,039 0 5,051 0 

Dar es Salaam (Ilala, 

Kinondoni and Temeke) 

2,494 0 2,516 0 

Kisarawe  4,159 102 4,092 75 

Rufiji  49,799 1,169 48,030 2,361 

Kilwa  21,826 720 21,755 797 

Lindi  4,034 183 9,458 21 

Mtwara  9,226 183 9,458 402 

Total  109,593 2,199 108,138 3,679 

‡
were sections of the mangrove forests cleared for salt harvesting. 

Source: Wagner et al. (2003) 

 

2.3.6.6 Natural calamities 

Although mangroves can absorb and reduce the impact of strong winds, storm surges, and 

floods that accompany tropical storms, as well as tidal waves, they are sometimes 

severely damaged (Krauss et al., 2011; Zhang et al., 2012). For example, a sequence of 

hurricanes have permanently changed and shaped the structure of mangrove forests in the 

Florida Everglades (Lewis et al., 2009). Studies indicate that some sites were able to 



24 

recover naturally while other sites have been permanently transformed into other 

ecosystems (Lavieren et al., 2012). Tsunami waves can also be highly destructive and in 

extreme cases, such as the 15 m high waves that  

occurred near the epicenter of the 2004 Indian Ocean Tsunami, mangroves were 

overwhelmed and lost (Krauss et al., 2011; Lavieren et al., 2012). Global warming on the 

other hand, influence the temperature, precipitation and thus river flow, and carbon 

dioxide level hence affecting the mangroves photosynthesis (Krauss et al., 2011).  

2.3.7 The concept of Ecosystem Goods and Services 

Ecologically systems consist of biological integrated communities of plants, animals and 

microbes that form the biotic or living component, together with soils and atmospheres 

from the abiotic or non-living component with which they interact (MEA, 2005; Brown et 

al., 2007). According to Daily et al. (2009), ecosystems goods and services refer to as the 

natural flows from ecosystems which are of relatively immediate benefit to humans. 

Furthermore, FAO (2009) defined the ecosystem goods as the products that are tangible 

and physical objects of biological origin such as plants, animals and their products. With 

respect to mangrove forests, the ecosystem goods produced can include diverse items like 

fuel-wood, charcoal, poles for house building and boats construction, fishing baits and 

raw materials for rope or medicines.  

Millennium Ecosystem Assessment (MEA, 2005), report defined ecosystem services 

simply as „the benefits people obtain from ecosystems‟ and identified four main types of 

services, namely, provisioning services, regulating and maintenance, as well as social and 

cultural services. In mangrove ecosystem, coastal people in particular fishermen have 

been deriving varieties of ecosystem services categorized into provisioning services, 
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supporting services, regulating services as well as cultural and authentic values as 

indicated in Table 5.  

2.3.7.1 Supporting services 

Supporting services: "ecosystem services that are necessary for the production of all other 

ecosystem services" such as nutrient dispersal and cycling, seed dispersal (Brown et al., 

2007). Supporting services include primary and secondary production of biodiversity, a 

resource that is increasingly recognized to sustain many of the goods and services that 

humans enjoy from ecosystems (MEA, 2007; Daily et al., 2009). In mangrove ecosystem 

supporting services include nutrient cycling, soil stabilization, primary production, 

oxygen production and provision of habitat (Cunha-Lignon et al., 2011). 

 

2.3.7.2 Provisioning services  

Provisioning services: "products obtained from ecosystems" such as food (including sea 

food and game), crops, wild foods, and species, water, minerals, pharmaceuticals, 

biochemicals, and industrial products, energy (hydropower, biomass fuels), (MEA, 2007). 

With respect to mangrove ecosystem, provisioning services include all material and 

energetic outputs from such ecosystems; they are tangible things that can be exchanged or 

traded, as well as consumed or used directly by people in manufacture (Brown et al., 

2007). The common provisioning services from mangrove forests include forest 

resources, fisheries and genetic resources.  

 

2.3.7.3 Regulating services  

Regulating services: "benefits obtained from the regulation of ecosystem processes" such 

as carbon sequestration and climate regulation, waste decomposition and detoxification, 
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purification of water and air, crop pollination, pest and disease control (Brown et al., 

2002; Daily et al., 2009). Thus in the concept of mangrove forest ecosystems, regulating 

or maintenance services comprise all the ways in which such carbon storage and 

sequestration, coastal protection, water regulation and biofiltration (Cunha-Lignon et al., 

2011). 

 

2.3.7.4 Cultural and authentic values 

Cultural and authentic values: "non material benefits people obtain from ecosystems 

through spiritual enrichment, cognitive development, reflection, recreation (including 

ecotourism), aesthetic experiences and scientific discovery” (Daily et al., 2009). 

According to MEA (2007), in mangrove ecosystems cultural and authentic values consist 

of all non-material ecosystem outputs that have symbolic, cultural or intellectual 

significance such as nutrient cycling, educational, recreational, heritage and spiritual 

services.  
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Table 5: Ecosystem and Goods Services derived from mangrove forests 

 

Source: MEA, (2005); Daily et al. (2009)   

 

2.4 Policy Review 

Policies and other related legal frameworks have been used as instrumental in managing 

the conservation activities of natural resources including mangrove forest resources 

(Kallonga et al., 2003; Milledge et al., 2007). Conservation organizations decide and 

implement policies, legislation and regulations, and undertake activities, that affect 

natural resources management (Kayambazinthu et al., 2003; Ambio and Mhache, 2009). 

In an attempt to promote sustainable development, the Tanzania government has 

formulated sectoral policies, which has influenced conservation of mangroves. These 

include The National Forest Policy, Fisheries policy, Wildlife Policy, Tourism Policy, and 

Land Policy to mention the few. Below are the details.  

 

 



28 

2.4.1 National Forest Policy 

The National Forest Policy of 1998 emphasizes proper management of forest and 

associated resources to meet the needs and desires of the society and nation at large 

(URT, 1998). It put more emphasis on the conservation of the country‟s unique 

ecosystems including mangroves, while not ignoring the needs of the local populations 

and appropriate management and utilization methods (URT, 2001; Milledge et al., 2007). 

Therefore, it addresses decentralization of some roles from government control of forests 

to districts, taking in hand gender issues in management of forest and utilizes fully the 

potential of indigenous knowledge in the forest sector (Kayambazinthu et al., 2003; 

Raphael and Swai, 2009). Under this aspect of the National Forest Policy, local 

communities through established conservation projects and programs are encouraged to 

participate in mangrove forest management activities as their socio-economic activities 

have both direct and indirect impacts on coastal environment (Zahabu et al., 2009).  

Responsible conservation agencies and institutions should collaborate with fishers‟ 

communities in planning and making decision pertaining mangrove resources 

management. 

 

2.4.2 National Fisheries Policy 

The overall goal of the National Fisheries Policy of 1998 (Revised in 2007) (URT, 1998; 

MLFD, 2007) is to promote conservation, development and sustainable management of 

the fisheries resources and aquatic environment for the benefit of present and future 

generations. Therefore, the policy has both direct and indirect influence on the 

conservation of mangrove forest resources along the Western Indian Coast. For instance, 

establishment of sustainable aquaculture projects has been suggested by the policy to be 

at distant places from mangrove areas so that to lessen mangrove degradation. 

Specifically, Policy Statement (6) states that: “To integrate conservation and sustainable 
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Utilization of the fisheries resources and associated environments into the social 

economic programmes of the community”.  

 

2.4.3 Wildlife Policy 

 Considering the rich and vast biological diversity of the country, the government 

formulated her first comprehensive Wildlife Policy in 1998 (Revised in 2007). The 

present Wildlife Policy as opposed to the former one emphasizes the devolution of local 

community in management of natural resources including mangrove resources with the 

assumption that, local people have greater incentives to manage their resources in a 

sustainable manner because they depend upon them for their survival (Kideghesho et al., 

2010). Under this aspect the policy influences conservation of mangroves by the adjacent 

communities including fishers‟ communities who harvest the mangrove resources as 

poles for boat construction.  

 

2.4.4 National Tourism Policy 

The new Tourism Policy of 1999 (Revised in 2001) encourage on sustainable tourism 

development in the country by delineating strategies to create more income, and increase 

foreign exchange (MNRT, 1999; URT, 2001). To attain the set objectives the policy 

realizes the need of creating more tourism attractions in which mangrove forests have 

been discovered as the suitable areas for bird watch because of harboring numerous bird 

species throughout the year (Wagner et al., 2009).  This influences the responsible 

conservation agents to put more efforts on ensuring effective management of mangrove 

resources (URT, 2001). Moreover, it is an opportunities to local people bordering 

mangroves to exercise ecotourism as an alternative source of income instead of depending 

on unsustainable activities which destroy mangrove forests.  
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2.4.5 Land policy 

The Land Policy of 1999 recognizes the danger posed to natural resources by 

anthropogenic activities predominantly large scale farms and ranches that surround some 

Protected Areas leading to the encroachment of the protected areas (Ylhaisi, 2010). The 

policy suggests measures to avoid conflicting interests among different land uses in order 

to attain sustainable development (URT, 1999a). However, it further supports the idea of 

establishing buffer zones along the coastal areas as a means of reducing pressure on 

natural resources found along the shorelines (URT, 1999b). Under this aspect the policy is 

much useful in conservation of mangrove forest resources as it restrict overdevelopment 

that is likely to impact such resources. 

 

2.5 Knowledge gap 

Conservation of natural resources including mangrove forests is the discipline full of 

many challenges up to date. Many efforts have been dedicated to rescue the condition 

though most have been skewed much towards terrestrial resources. Mangrove forestry 

resources are among the few assets left in ruthless situation to the extent that little 

information about their ecological and socio-economic importance is available to the 

public. However, there has been limited attention on how mangroves should be protected 

against anthropogenic activities as it has been documented in the work of Wagner et al., 

(2003); Semesi et al., (2008); Mgaya et al., (2009); and Zhang et al. (2012). Assessment 

of the impacts caused by fishers‟ community on mangrove forestry resources 

conservation was one of the critical studies to be conducted in order to measure the status 

of such resources in the realm of rapid population growth particularly along the Western 

Indian Coast. Moreover the linkage between institutions dealing with conservation and 

mangrove sustainability along the Western Indian Coast has not been fully explored. 

Furthermore, involvement of coastal communities particularly fishermen in conservation 



31 

of mangrove forests is very essential as it may trigger community sense of ownership 

hence halt resource overexploitation and degradation. Based on above, little has been 

documented both the extent and scope of mangroves degradation worldwide including 

Tanzania therefore the current study intended to fill in this knowledge gap. 

 

2.6 Conceptual Framework 

A conceptual framework is a visual or written product that explains, either graphically or 

in narrative form, the main aspects to be studied, the key factors, concepts, or variables 

and the presumed relationships among them (Kothari, 2004; Kumar, 2005). With respect 

to natural resources management, demographic factors and trends have synergetic 

relationship with natural resources degradation. Rapidly growing population, even with 

very low levels of consumption per capita World Bank, (2010) implies increasing 

consumption of natural resources in absolute terms. This affects the use of land, water, 

forest, wildlife and other natural resources. Increased utilization of mangrove forestry 

resources associated with lack or inadequate proper control and management leads into 

overexploitation. Furthermore, expanding human settlements and economic activities are 

placing ever-increasing pressures on mangrove resources and creating competition among 

users (Kallonga et al. (2003). In this study, conservation of mangrove forest resources 

along the Western Indian Coast of Kunduchi and Bagamoyo areas is perceived to be well 

managed if the following variables as shown below are addressed. 

 

2.7.1 Independent variables 

Independent variables are the variables perceived to have major effect on the problem 

under investigation as described by Kothari, (2004). They influence the extent of such 

problem either direct or indirect via other factors called intermediate variables (Dawson, 

2002). In this study, the independent variables include; population growth, expansion of 
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human settlements, socioeconomic activities and private sectors /NGOs (Tourism 

companies). These are the root cause of mangroves degradation in the study areas as they 

are unsustainable and not well regulated. 

 

2.7.2 Intermediate variables 

Intermediate variables are the variables which connect independent and dependent 

variables of the phenomenon under study (Hesse-Biber and Leavy, 2004). Therefore, 

policy and legal frameworks, institutions and institutional arrangements, community 

participation and culture of the coastal communities are the intermediate variables in 

addressing the problem of mangrove forest resources degradation. For instance, effective 

conservation polices and laws formulated at Local, National and International levels 

together ensure equitable cost-benefit sharing among communities and help to control 

human population growth along the coastal areas hence minimize unnecessary land use 

conflicts and overexploitation of mangrove resources. Moreover, presences of effective 

fishers‟ community participation coupled with environmental friendly culture have direct 

impacts on sustainable management of mangroves. 

2.7.3 Dependent variables 

Dependent variables are the ones which perceived to be under influence of the 

independent and/or intermediate variables (Kothari, 2004). They exist as the outcomes of 

the prevailing problem (Cohen and Manion, 2000).  In this study the dependent variables 

were; ecosystem goods and services, social services available, population growth and 

extent of degradation. Ability of the fishers‟ community to harvest adequate mangrove 

ecosystem goods and services will depend on the kind of management interventions 

established to ensure sustainability of mangrove resources. Provision of more social 

services like schools, dispensaries and safe drinking water by the available institutions 

will be the outcome of effective fishers‟ community participation in mangrove 
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- Population growth                     - Human settlement areas 

- Private sectors/ NGOs                - Socio-economic activities 
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conservation. Collectively, the mentioned parameters will result into decrease of 

mangrove forest resources degradation. 

 

Figure 1: Conceptual frame work 

 

 

 

 

 

  

 

 

 

 



34 

CHAPTER THREE 

3.0 RESEARCH METHODOLOGY 

Research methodology employed in data collection is presented. This chapter describes 

the study area, research design, sampling design, demography, data collection methods, 

instruments / tools used to collect data, validation of instruments and data analysis 

procedures. 

3.1 Description of study areas 

3.1.1 Location  

This study was carried out among local communities at two sites of Kunduchi ward 

(Figure 2) and Bagamoyo district (Figure 3). Kunduchi ward in Kinondoni district is 

situated at about 18 km, north of Dar es Salaam and stretch far at 6º 39–6º 41‟ S and 39º 

12–39º 13‟ E (Wagner et al., 2003). Bagamoyo district is located at about 80 km north of 

Dar es Salaam City Centre with an area of 9847 km
2
 (984700 ha). The district lies 

between Latitudes 6
o 

20' 04" and 7
o 

35' 07" South of Equator and between Longitudes 38
o
 

30' 01" and 39
o 
15' 06" East of Greenwich (Mgaya et al., 2009; Jussi, 2010).  

 

3.1.2 Climate 

Bagamoyo experiences little temperature fluctuation throughout the year with the 

minimum mean temperature of 18.5 
o
C to 24 

o
C in (July and August), (January and 

February), respectively, and the maximum mean temperature ranging from 29 
o
C in 

September to 32.5 
o
C in December (Semesi et al., 2003). The mean annual temperature is 

26.1 
o
C (Sosovele, 2009). Kunduchi on the other hand, experiences mean monthly 

maximum temperature of 32.0°C in January and lowest temperature of 28.6°C in June, 

while the mean monthly minimum temperature of 24.6°C is highest in July and lowest 

temperature of 17.4°C in August (Akwilapo and Wagner, 2002). The long term mean 
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annual precipitation (1971-2010) in Bagamoyo is of the order of 965 mm. This coast area 

experiences rainfall pattern with the first wet season occurring in April and May which 

corresponds to 175 to 225 mm monthly average. A period covering November to January 

represents a second wet season with about 75 to 100 mm average month precipitation. 

June to September represent driest monthly with about less than 50 mm average monthly 

precipitations (Wagner, 2004). The mean monthly rainfall of 282.8 mm for Kunduchi is 

highest during March with a second peak of 108.1mm during October and lowest rainfall 

of 0.3 mm during February (Akwilapo and Wagner, 2002). 

 

 
Figure 2: Map showing Kunduchi ward in Kinondoni district, Dar es Salaam 

             Source: Kinondoni District council office, 2003. 
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Figure 3: Map showing Bagamoyo District in Coast region.                      

              Source: Bagamoyo District Natural Resource Office, 2005. 

 

3.1.3 Topography and soils 

Bagamoyo is located in an old, uplifted and dissected coastal plain (Mgaya et al., 2009). 

Its topography is largely gently undulating to rolling, characterized by extensive plains, 

low hill or ridges bottomlands and shallow valleys (Yeqiao et al., 2008). The terrain is 

rising gradually from the coastal mudflats to about 30-40 m above sea level at the western 

border of the area (Torell et al., 2006).  
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Edaphic characteristics are based on old, dissected sand dunes, with grey sandy soils 

(locally known as “mbuga”) on the main central areas, falling away to alluvial sands and 

clays along the Wami and Ruvu river basin (Torell et al., 2006; Jussi, 2010). The 

Kunduchi beach on the other hand, is partially protected from strong open sea waves by a 

discontinuous line of islands offshore, including Bongoyo, Pangavini and Mbudya 

(Wagner, 2004). At Kunduchi, the supralittoral fringe had medium to coarse sand, 

whereas the upper and middle midlittoral zones had predominantly fine sand and the 

lower midlittoral zone had very fine sand (Semesi, 1992; Wagner, 2004). Moreover, it has 

sand beach with about 500 m long from the high tide to the low tide mark that, provide 

important fishing site among  local fishing communities and it is a tourist attraction when 

consider cultural aesthetic value (Linden and Lundin, 1996). 

3.1.4 Demography 

Tourism and the availability of public services (even if inadequate) in Bagamoyo district, 

such as health services, schools and colleges attract more people and push much pressure 

on resource use and probably their associated natural resource conflicts (Wagner et al., 

2003; Jussi, 2010). According to the National Population Census of 2002 (URT, 2002a), 

Bagamoyo district had a total population of 228,967 inhabitants with an annual growth 

rate of about 2% (Sosovele, 2009). Bagamoyo district is consists of 16 wards, and covers 

82 villages of which 9 are coastal villages with about 11% of inhabitants (Jussi, 2010). On 

the other hand, Kunduchi is relatively populated with about 160,000 people (URT, 

2002a). Generally migration towards the coast and population growth, together with 

overuse of resources and widespread poverty, contribute to the degradation of coastal 

environments. 
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3.1.5 Natural resources 

The two study areas are endowed with rich natural resources comprising both fauna and 

forestry resources as presented in Section 3.1.5.1 to 3.1.5.2   

3.1.5.1 Fauna resources 

The Kunduchi ward has moderate in terms of fauna species diversity, with low density 

and biomass of macrofauna (Wagner, 1998). The low abundance of fauna resources is 

probably partly due to environmental stress from desiccation Wagner (2004). However, 

the common fauna include sea urchins, sea cucumbers and starfish (Semesi et al., 2008).  

 

3.1.5.2 Wildlife  

Bagamoyo area is potentially rich in wild animals which are legally protected in Saadani 

National Park (Wagner, 2004). There are more than 20 different large wild mammals 

including warthog (Phacochoeerus aethiopicus), yellow baboons (Papio anubis), 

elephants (Loxodonta Africana), hippos (Hippotragus equines), and buffalos (Syncerus 

caffer)  (Kideghesho et al., 2010). There are no wild animals reported in Kunduchi ward 

probably due to high human interaction coupled with rapid urbanization expansion 

(Akwilapo and Wagner, 2002). 

 

3.1.5.3 Bird species 

The area has high diversity of both resident and migratory bird species with the 

composition and abundance of species changing with seasons due to intra-Africa and 

Palaearctic migrations (Semesi et al., 2008). The importance of Bagamoyo area for bird 

conservation is indicated by its high abundance of birds which use such area for roosting 

and breeding. Common bird species include black-headed heron (Ardea melanocephala), 

hammerkop (Scopus umbretta), hadada ibis, (Bostrychia hagedash) and african jacana 
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(Actophilornis africanus) Kideghesho et al. (2010). Kunduchi on the other hand is also 

rich in bird species including buff-crested bustard (Eupodotis gindiana) emerald-spotted 

dove (Turtur chalcospilos), and brown-headed parrot (Poicephalus cryptoxanthus) (Jussi, 

2010). 

 

3.1.5.4 Forestry resources 

There are six species of mangroves at Kunduchi, namely, white mangrove (Avicennia 

marina), black mangrove (Bruguieragy mnorrhiza), tagal mangrove (Ceriops tagal), red 

mangrove (Rhizophora mucronata), apple mangrove (Sonneratia alba), and cedar 

mangrove (Xylocarpus granatum), (Wagner et al., 2003). Kunduchi Mangrove Forest 

covers about 68.7 ha (Semesi, 1992). In the northern part of Bagamoyo on the other hand 

consist of forest remnants dominated by various species known as African ebony: 

Diospyros bussei, Diospyros cornii and Manilkara mochisia (Wagner et al., 2009). 

However, anthropogenic activities, mainly, through crop farming and livestock grazing 

has long ago turned the coastal forest in the Bagamoyo into a semi-natural woodland 

habitat with bushland, dry grassland, forest tickets, seasonally flooded plains, cultivation 

plots with little surviving natural habitats such as mangroves and riverine forests 

(Sosovele, 2009). Moreover, Bagamoyo area is covered by acacia woodlands mixed with 

other species such as Spirostachys africana and Terminalia spp. (Jussi, 2010).  

 

Mangroves occur along the estuaries of Ruvu and Wami rivers basin covering about 

5,051 ha in Bagamoyo district (Wagner, 2004). In the northern part, there are rare and 

endemic species found within the forest thickets and in the riverine, including Cycad tree 

(Encephalartos hildebrandtii), Trichalysia spp. and an important wood curving trees such 

as African ebony (Dalbergia melanoxylon) which is threatened by unsustainable 

harvesting (Torell et al., 2006; Ambio and Mhache, 2009; Jussi, 2010).  

 

http://mollus.oxfordjournals.org/search?author1=THERESA+LASIAK&sortspec=date&submit=Submit
http://mollus.oxfordjournals.org/search?author1=ARTHER+H.+DYE&sortspec=date&submit=Submit
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3.1.6 Economic activities 

The main economic activities among local community of the two study areas Kunduchi 

and Bagamoyo include crop farming, livestock keeping, fishing, mariculture (e.g., sea 

weed farming and prawn farming), charcoal burning, timber sawing, petty trade business 

as well as tourism (Torell et al., 2006). These economic activities have been evolving 

slowly but still remain largely small and subsistence, with one important exception. 

 

Farmers cultivate both subsistence crops (maize, millet, cassava, rice, banana, sweet 

potatoes, groundnuts, pigeon and different types of vegetables). Important cash crops 

include coconut, pineapples and sugarcane. Livestock keeping represents one of the most 

economic activities with cattle, goats and pigs representing commonly kept livestock in 

the two study areas. 

 

3.2 Research design  

Research design is defined as the determination and statement of the general research 

approach that encompasses the methodology and procedures employed to conduct 

scientific research (Hesse-Biber and Leavy, 2004). In the current study both qualitative 

and quantitative research design were used. Quantitative approach was used because 

some data were in terms of numbers hence needed to be measured and explained with 

detailed generalized reasons. On the other hand, qualitative research approaches were 

employed because it is useful in collecting information such as attitudes, opinions, 

experiences and expectations from the population and it sensitizes the study to 

unanticipated or unknown problems as described by Christman (1997) and Dawson 

(2002).   

The main data collection methods used in this research design were household 

questionnaire survey, key informant interviews, focused group discussions, field 
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observations as described by Kothari (2004). In addition, historical trend analysis and 

Participatory Resource Assessment through both transect walk and sample plots were 

similarly employed (Cohen and Manion, 2000). Data on institutions and institutional 

arrangements responsible for management of mangrove forest resources, extent of 

mangrove degradation, important Strengths, Weaknesses, Opportunities and Threats 

(SWOT) for enhancing mangrove forest resources and the applied mitigation measures on 

sustainable management of mangrove forest resources were collected. 

 

3.3 Sampling and Sampling design  

In sampling design, four main issues were observed, namely; sampling frame, sampling 

unit, sample size and sampling techniques.  

 

3.3.1 Sampling frame  

According to Hesse-Biber and Leavy (2004), the sampling frame is defined as target 

population from which the sample is drawn and to which the sample data will be 

generalized. In this study, sampling frames were four villages of Kunduchi Mtongani, 

Mbuyuni villages for (Kunduchi ward) and Kaole and Magomeni villages for (Bagamoyo 

district) as well as Kinondoni Municipal Government and Bagamoyo district Council.  

3.3.2 Sampling unit  

The sampling unit consisted of households and the key informants who were District 

Natural Resource Officers, District Forest Officers, District Beekeeping Officers, the 

District Environmental Officers, District Game Officer, District Fisheries Officer, Ward 

Executive Officer and Village Executive Officers. 
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3.3.3 Sample size  

According to Kumar (2005), the larger the sample the more representative it is likely to 

be, and more generalizable the results of the study are likely to be.  Therefore, the precise 

sample of 180 respondents as shown in Table 6 was picked from the four study villages in 

the two study areas. Both purposive and simple random sampling techniques were 

employed. About 120 respondents were randomly selected for households‟ questionnaire 

surveys in which majority were fishermen who were purposively selected as they were 

able to provide important information about the research theme under investigation. The 

sample size for local people (168 respondents) was obtained from a total of 16700 

households as per village registers from the four selected villages using the equation 

described by Kothari (2004):  

 

That means, n= 1+N (e)
 2

; where n is a sample size; e is a precision level; N is a total 

number of households‟ registers from four villages (i.e., 16700 people), e =10%.   Thus; 

n= 1+16700 (0.1)
2
. Therefore an ideal sample size (n) is 168 respondents.  

 

 

 

 

 

 

 

 

 

 

 



43 

Table 6: Type of respondents constituted the sample size 

Category of Informants Kunduchi Bagamoyo Total 

Local people for household questionnaire 

survey 

60 60 120 

Local people for focused group discussion 24 24 48 

Village Executive officers 2 2 4 

Ward Executive Officers (WEO) 1 2 3 

District Fisheries Officers 1 1 2 

District Environmental officers 1 0 1 

Total sample size    180 

    Source: Field data, 2013. 

 

From the obtained sample size of 168, 30 households were selected from each village to 

constitute 120 respondents. Moreover, apart from local people selected for household 

questionnaires, 48 different individuals (females, males, youths and elders) from various 

community groups were also purposely selected for FGD to ensure adequate 

representation of each group. A total of 12 key informants were selected purposively 

according to their positions. 

 

3.4 Data collection 

Data collection is the process of obtaining proof in an efficient and logical way so as to 

establish answers to the research problem (Dawson, 2002). Data collection is important in 

research as it allows for dissemination of accurate information and development of 

meaningful programmed (Kothari, 2004). In the current study both primary data and 

secondary data were collected so as to generate reliable and accurate information.  
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3.4.1 Types of data  

Two types of data were collected for this work namely; primary data and secondary data. 

The sources of primary and secondary data are described in Section 3.2.1.1 and 3.2.1.2. 

3.4.1.1 Primary data 

Primary data refer to data collected by researcher directly from the field (Cohen and 

Manion, 2000; Kothari, 2004). Thus data on socio-economic characteristics such as 

education level, household characteristics and occupation were collected directly from 

respondents so as to know relationship between personal characteristics and extent by 

which she/he depends on the mangrove forest resources in the study area. Also data on 

human induced threats to the mangrove forest resources such as encroachment, and illegal 

off takes like timber and firewood collection, salt extraction and charcoal making were 

identified. Management interventions on mangrove resources were assessed from district 

governments and other relevant stakeholders. 

3.4.1.2 Secondary data   

Secondary data refer to the data collected from secondary sources such as reports, 

monographs and by reviewing a wide range of documents (Hesse-Biber and Leavy, 

2004). Secondary data on the sustainable management of mangrove forest resources, 

threats and management interventions in the current study were collected from relevant 

official documents both published and unpublished data, such as books, research reports, 

and journals, articles from both library and internet. Supportive data on mangrove 

conservation activities in the study areas were obtained from governmental and non-

governmental organizations. The obtained secondary data were useful in supplementing 

information collected from primary data.  
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3.4.2 Data Collection Methods  

According to Christman (1997), data collection is the term used to describe a process of 

preparing and collecting data since the purpose is to obtain keep on records, to make 

decisions about important issues, and to pass information. In this study, various research 

methods were deployed to obtain the necessary information that was useful in addressing 

the intended research questions. Techniques and instruments that were used include, (1) 

socio-economic questionnaire survey, (2) key informant interview (KIIs), (3) focus group 

discussion (FGD), (4) historical trends analysis (HTA), and (5) participatory resource 

assessment. Either, variety of research instruments was applied so as to improve 

reliability and validity of the data collected as by Kothari (2004). 

 

3.4.2.1 Socio-economic Questionnaire Survey 

This method involved the setting of question in ascending order as described by Kumar, 

(2005). In this method, questionnaires were developed in which both open-ended and 

closed-ended questions were adopted to capture responses. A total of 30 interviews were 

carried in each village making. The method was used to collect data on the socio-

economic characteristics, economic activities conducted among the local communities 

adjacent to the mangrove areas. Other data aimed at include conservation activities, and 

mitigation measures. This method was chosen for use due to the fact that it gives in-depth 

information about particular cases of interest to researcher and it is systematic, in the 

sense that the researcher intensively investigates a particular issue before moving to the 

next (Cohen and Manion, 2000; Dawson, 2002).  

3.4.2.2 Key Informants Interview  

According to Kothari (2004), interviews are interpretive research methods aimed at 

understanding and interpreting subjective views. In the current study, two in-depth 
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interviews were conducted among key informants using unstructured questionnaires as 

described by Dawson (2002).  Therefore, village executive officers (VEO), ward 

executive officers (WEO), District Fisheries Officers, District Forest Officers and District 

Environmental Officer were involved to constitute the 12 key informants to include 2 

District Fisheries Officers, 2 District Forest Officers, 1 District Environmental officer, 3 

Ward Executive Officers (WEO) and 4 Village Executive Officers (VEO). The 

informants expressed precisely the level of their knowledge on governance and 

management of mangrove community forests.  

3.4.2.3 Focus group discussion (FGD) 

Focused group discussion is a qualitative method used purposely to obtain an in depth 

analysis on concepts, perceptions and ideas of group members (Cohen and Manion, 

2000). Therefore a total of 48 respondents including males, females, youths and elders 

were involved in the current study (Table 7). For each village, one day was used to 

conduct two FGD sessions of 6 people each, one session in the morning and another in 

the evening after fishermen had anchored their boats and also based in the fact that, 

fishermen were not available in the morning session. Information obtained from FDG 

session was used to validate responses from other technique, such as socio-economic 

questioners‟ survey on institutions and institutional arrangements responsible for 

sustainable management of mangrove forestry resources in the study villages. FGD 

technique was similarly employed to explore prevailing socio-economic activities that 

impair mangrove forest resources. FGD was similarly used to assess the ongoing 

mitigation measures applied to enhance sustainability of mangrove forest resources. 

Participants were allowed to propose the appropriate mitigation measures required in 

ensuring sustainable management of mangrove forest resources in the study areas.   
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3.4.2.4 Historical Trend Analysis 

Historical trends analysis was done in association with the village leaders and elders due 

to their inherent knowledge on management of natural resources (Christman, 1997; 

Cohen and Manion, 2000). The participants were requested to provide major mangrove 

management related historical events within their villages in sequential order and in a 

participatory manner. The participants recalled the trend of mangrove conservation status 

for the past 30 years in which they were able to provide the variation in extent of 

mangrove forestry resources degradation. Gathered information were recorded and 

summarized by cross checking and triangulation of the data.      

 

Table 7: Respondents involved in FGD sessions in the four study villages  
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Kunduchi Bagamoyo 
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Mbuyuni Kaole Magomeni 
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Females 1 0 2 1 1 0 3 0 8 

Youth 2 3 0 1 2 2 0 2 12 

Elders 1 0 2 1 0 1 1 1 7 

Males 2 3 2 3 3 3 2 3 21 

Total 6 6 6 6 6 6 6 6 48 

            Source: Field data, 2013. 

 

3.4.2.5 Participatory Resource Assessment (PRA)  

Important natural resources including water fauna and flora resources were assessed using 

both transect walk and through established temporal sample plots as described Section 

3.4.2.5.1 and 3.4.2.5.2, respectively. 
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3.4.2.5.1 Transect walk 

A transect walk is a tool for describing and showing the location and distribution of 

resources, features, landscape, main land uses along a given transect (Dawson, 2002; 

UNDP, 2004). A research team conducted a participatory resource assessment by carrying 

out a systematic walk along the shoreline with mangrove forest resources as described by 

Kumar (2002). With the help of selected community members the research team explored 

the spatial differences by observing, asking, listening, recording and producing a transect 

diagram as described by Hesse-Biber and Leavy (2004) and Kothari (2004). Thus spatial 

information on management of mangrove forest resources including, harvesting patterns, 

as well as other anthropogenic practices, were observed and recorded at each specific site 

in each village.  

 

3.4.2.5.2 Temporal sample plots 

The transect line plots method (English et al., 1997; Beenaerts and Vanden, 2005; Javier, 

2012) was used to determine extent of mangroves degradation along the Western Indian 

Coast of Kunduchi and Bagamoyo areas. Extents of mangrove degradation within each 

village were assessed through established two temporary lines along the shoreline as 

detailed by English et al. (1997), Beenaerts and Vanden (2005), and Javier (2012). In 

each of the four villages, two transect lines with 2 km long were established with inter 

transect distance of 0.5 km. Along each transect line, square sample plots 50 m x 50 m 

were established with inter-plot distance of 150  m using a tape measure. A total of 10 

temporal sample plots were established in each transect line to make a total of 20 

temporal sample plots per village and 80 sample plots in total.  

 

Furthermore, the sizes of degraded area for each village was estimated through transect 

walk technique. Degradation was categorized into two; namely, bare land as size of 
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patches (Appendices 3, 4, 5 and 6) and size occupied by salt pans (Appendices 7, 8 and 

9). Patches of degraded mangrove ecosystem were of various sizes 30 m x 40 m, 30 m x 

50 m, and 40 m x 50 m. A total area degraded in terms of bare land (patches) in each 

village was obtained by using tape measure as described by Beenaerts and Vanden (2005) 

and recorded accordingly (Appendices 3, 4, 5 and 6). Variable sizes of salt pans ranging 

from 10 m x 15 m, 10 m x 20 m, 15 m x 30 m were similarly established.  Areas occupied 

by salt pans were measured to 0.1 m precision using tape measure with the help of 

selected community members. A total area degraded in terms of salt pans in each village 

was obtained by using tape measure and recorded to 0.1 m accuracy. 

 

3.4.2.6 Observation Method   

The observation method is the method that provides study with the opportunity to 

accumulate rich data and develop an in-depth understanding of the subject under 

investigation (Kothari, 2004). Primary participatory observation in this particular study 

was adopted to monitor everyday social interactions in relation to responsible mangrove 

management authorities and local communities, especially fishermen, so as to identify 

institutions and institutional arrangements with the description of responsibilities and 

rights in managing the resources (mangrove forests). 

3.5 Data Processing and Analysis 

3.5.1 Data processing  

Data on institutions and institutional arrangements for mangrove management; extent of 

mangrove degradation; important strengths, weaknesses, opportunities, threats on 

management of mangrove forestry resources; and mitigation measures to enhance 

sustainable management of mangrove resources were first screened to detect errors and 

omissions. Thereafter, the data were classified, coded and entered in the computer to 

enable computerized analysis.  
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3.5.2 Data analysis and presentation  

Data analysis is systematic processes that involve organizing and contravention them into 

manageable units, searching for patterns, discovering what is important and make a 

decision on how to inform others (Kothari, 2004).  The data were analyzed as follows; 

3.5.2.1 Household questionnaire survey data  

The household questionnaire survey data on socio-demographic characteristics (sex, age, 

education characteristics and main economic activities) among the respondents; 

institution and institutional arrangement for enhanced mangroves management; strengths, 

weakness, opportunities and threats on mangroves management were analyzed into 

simple descriptive statistics by using the Statistical Package for Social Science SPSS soft 

ware (Standard version 15.0 for windows), and Excel package of Microsoft Office 2007. 

The first stage in analyzing the socio-economic questionnaire survey data involved 

coding. The coded information was then entered into the Statistical Package for Social 

Sciences (SPSS) computer program, where analysis of data was done. The quantitative 

data such as socio-demographic characteristics were analyzed into frequencies, average 

and percentage and presented in tables and figures. According to Christman (1997) and 

Kothari (2004) in the course of data analysis using SPSS program, for non-numerical 

data, the variables were defined in variable view window. The actual data values were 

entered directly in data view. Data on strengths, weakness, opportunities and threats on 

mangroves management were processed, summarized in which those appeared more 

frequently were presented in tables as described by Dawson (2002) and Hesse-Biber and 

Leavy (2004).  

3.5.2.2 Resource assessment data 

Resource assessment data were of both qualitative (descriptive) and quantitative nature 

(Cohen and Manion, 2000). Therefore, descriptive data from interviews were subjected to 
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content analysis whereby they were organized into category of themes, interpreted, 

quantified where necessary and presented in the form of tables, figures and narrations as 

described by Dawson (2002) and Kothari (2004). Quantitative data such as extent of 

mangroves degradation (size of bare land and salt pans) were computed and analyzed into 

means, standard deviation, frequencies, average and percentages using Excel package of 

Microsoft Office 2007, SAS Software version 4.0 and SPSS version 15.0 as described by 

(Dawson, 2002; Kothari, 2004). These data were also presented into tables and figures. 

3.5.2.3 Key informant interview 

Data on institutions and institutional arrangement for enhanced mangroves management 

and the applied mitigation measures on sustainable management of mangrove resources 

from key informant interview were analyzed thematically.  That means, all the major 

themes or topics were categorized basing on their frequency of occurrence whereby, those 

appeared more frequently were grouped together. Thereafter the data were presented into 

tables as described by Kothari (2004).   

3.5.2.4 Focus group discussion 

Data on institutions and institutional arrangements responsible for mangrove 

management, the important strengths, weakness, opportunities and threats on sustainable 

management of mangrove forests from focus group discussions as well as the mitigation 

measures for the enhanced conservation of mangroves were mainly qualitative in nature. 

Therefore, the entire data were put into categories of major themes as described by Cohen 

and Manion (2000). This method enabled the data to be in consistent ready for thorough 

analysis under each topic. Importance, attention or emphasis of a phrase followed the 

repetition of it. Thereafter, the current study presented such data in tables and figures and 

interpreted them by comparing with data obtained through other methods such as 

household questionnaire survey and key informant interviews.  
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3.6 Validity and Reliability 

Throughout the data analysis for all kinds of data, validity and reliability of data were 

maintained as detailed in Sections 3.6.1 and 3.6.2, respectively. Validity and reliability 

are two component aimed at controlling the quality of research (Dawson, 2002). Validity 

and reliability are factors in which any quality research should consider during designing 

a study; analyzing data and judging the quality of study. Both validity and reliability were 

abided to so as to ensure both validity and reliability of data. 

3.6.1 Validity 

According to Cohen and Manion (2000), Validity refers to the degree to which the study 

accurately reflects or assesses the specific concept being attempted in the course of a 

given research work. Validity is a measure of accuracy, and whether the instruments of 

measurement are actually measuring what was intended to be measured (Christman, 

1997). In the current work Validity was ensured through pre-testing of the questionnaires 

which was done before commencement of the actual socio-economic questionnaires 

survey.  

3.6.2 Reliability 

Reliability refers to the extent to which results are consisted over time (Kumar, 2005). 

According to the latter author, reliability should ensure that results are high degree of 

reproducibility mainly under similar methodology. To ensure reliability, some questions 

were dropped and others were modified in order to simplify data collection process based 

on the pilot study. Most of the questions were answered clearly by the respondents and 

where necessary clarification was given. Reliability was also ensured through the use of 

appropriate sampling techniques such as simple random sampling and purposive sampling 

as well as selection of appropriate sample size. 
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3.7 Summary of research methodology 

Table 8 indicates research objective, research questions, sources of data, indicators and 

research instruments used in the current study. 
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Table 8: Summary of research methodology  

S/N Research 

objective 

Research 

questions 

Sources of data Indicators Research 

instrument 

1 To identify 

institutions and 

institutional 

arrangements 

responsible for 

sustainable 

managements of 

the mangrove 

resources in the 

two study areas. 

What are 

institutions and 

institutional 

arrangements 

responsible for 

managements of 

the mangrove 

forestry 

resources in the 

two study areas? 

District officials 

and fishers‟ 

communities of 

four villages 

adjacent to 

mangrove 

forestry 

resources. 

Ministry of 

Natural Resources 

and Tourism, 

Tanzania Forest 

Services, Village 

government, 

district council, 

DNRO office, 

CBOs, NGOs, 

and local 

communities. 

Key informant 

interview, 

FGD, 

socioeconomic 

questionnaire 

surveys 

2 To assess extent 

of mangrove 

forestry resources 

degradation in the 

two study areas. 

 

To what extent 

of mangrove 

forestry 

resources 

degraded in the 

two study areas? 

 

District officials 

and selected 

fishers‟ 

communities of 

four villages 

adjacent to 

mangrove 

forestry 

resources. 

Deforestation, 

extent of 

degradation 

ground floor 

PRA (transect 

walk and 

temporal 

sample plots), 

Historical trend 

analysis, Key 

informant 

interview, 

FGD, socio-

economic 

questionnaire 

surveys, 

observation 

3 To analyze 

important 

strengths, 

weaknesses, 

opportunities and 

threats on 

sustainability of 

mangrove 

resources. 

What are 

important 

strengths, 

weaknesses, 

opportunities 

and threats on 

sustainability of 

mangrove 

forests? 

District officials 

and 

representative 

among fishers‟ 

communities of 

four villages 

adjacent to 

mangrove forests  

Strengths 

positive, 

weakness 

negative, 

opportunities 

positive and 

threats negative. 

Key informant 

interview, 

FGD, socio-

economic 

questionnaire 

surveys 

4 To assess the 

applied mitigation 

measures on 

sustainability of 

mangrove forestry 

resources. 

What are the 

applied 

mitigation 

measures on 

sustainability of 

mangrove 

forestry 

resources? 

District officials 

and fishers‟ 

communities of 

four villages 

adjacent to 

mangrove 

forests. 

Income 

generating 

projects, 

conservation 

education and 

alternative energy 

sources. 

Socio-

economic 

questionnaire 

survey, Key 

informant 

interview, FGD 

and 

Observation 
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CHAPTER FOUR 

4.0 DATA PRESENTATION, ANALYSIS AND DISCUSSIONS OF THE 

FINDINGS 

This chapter presents analyses and discusses research findings related to the current study. 

The discussion relies on the specific objectives in impacts of fisher‟s communities on the 

conservation of mangrove forestry resources in the two study areas.  

 

4.1 Results 

4.1.1 Socio-demographic characteristics  

Results on socio-demographic characteristics of residents of Kunduchi ward (Mtongani 

and Mbuyuni villages), and Bagamoyo district (Kaole and Magomeni villages) are 

presented. Socio-demographic characteristics that were investigated included sex, age, 

education level, as well as main occupation activities.  

 

4.1.1.1 Sex of the respondents 

Sex among respondents whom participated in the current study is presented in Table 9. 

Majority of respondents were males (69.2%; N=83) compared to females (30.8%; N=37).  

 

Table 9: Sex of the respondents 

Gender Responses Percent (%) 

Male 83 69.2 

Female 37 30.8 

Total   120 100 

            Source: Field data, 2013.                                
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4.1.1.2 Age distribution among the respondents 

Age distribution of the respondents is presented in Figure 4. Most of respondents (74.2%; 

N=89) in the study areas (Kunduchi and Bagamoyo) were aged between 18 years and 40 

years old. 

 
 

Figure 4: Age distribution of respondent 

Source: Field data, 2013. 

4.1.1.3 Education characteristics 

Figure 5 presents education characteristics among the respondents. Findings revealed 

majority of the respondents (60.0%) in the two study areas had attained primary education 

as compared to those with informal education (18.3%); secondary education (15.0%) and 

those educated at collage level or above (6.7 %).  
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Figure 5: Education level of the respondents 

              Source: Field data, 2013. 

4.1.1.4 Main occupations of the respondents  

Findings on main occupations among respondents of Kunduchi and Bagamoyo coasts on 

their involvement on management of mangrove are presented in Table 10. Artisanal 

fishing comprised the main economic activities (49.2%), in the study area compared to 

crop farmers (29.2%), livestock keeping (10.0%). Other identified economic activities 

include charcoal production (24.7%), salt extraction (23.4%) and petty trade business 

(25.8%).  
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Table 10: Occupations of the respondents                

 

Economic 

activities 

Study villages Average (%) 

 Kunduchi N=60; (%) Bagamoyo N=60; (%) 

Yes No Yes No Yes No 

Farming 24.6 75.4 33.9 66.1 29.2 70.8 

Livestock 

keeping 

2.0 98.0 18.0 82.0 10.0 90.0 

Fishing 37.7 62.3 61.0 39.0 49.2 50.8 

Charcoal burning 0.1 99.9 49.2 50.8 24.7 75.3 

Salt extraction 34.3 65.6 12.4 74.6 23.4 76.6 

Others 28.0 72.0 23.5 76.5 25.8 74.2 

                                     Source: Field data, 2013.   

4.1.1.5 Relationship of the respondents’ occupations with mangrove resources 

Figure 6 indicates relationship of respondents‟ occupations with mangrove forestry 

resources. With level of importance, respondents among surveyed villages were using 

mangroves for; boats construction (30.8%; N=37), charcoal burning (20.0%; N=24); and 

clearing mangrove forest for salt extraction (15.8.0%; N=19).  

 

Figure 6: Relationship of respondents’ occupations with mangrove resources                                  

                   Source: Field data, 2013. 
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4.1.2 Institutions and institutional arrangements responsible for management of the 

mangrove resources of Kunduchi and Bagamoyo in coastal zones of Tanzania. 

4.1.2.1 Types of institutions working in the study areas 

Main institutions involved on management of mangrove forestry resources along the 

coastal zones of Kunduchi and Bagamoyo are presented in Table 11. These includes; 

Marine and Coastal Management Program (MACEMP), Tanzania Coastal Management 

Program (TCMP), Marine Action Conservation Tanzania (MACT), National 

Environmental Management Council (NEMC), and Wildlife Conservation Sustainable in 

Tanzania (WCST). Others are Central Government, District council, Village council and 

local community.  

 

Table 11: Types of Institutions responsible with management of mangroves along 

the coastal zones of Kunduchi and Bagamoyo
§
 

Existing institutions Kunduchi Bagamoyo 

Responses 

(N) 

Percent  

(%) 

Responses 

(N) 

Percent  

(%) 

MACEMP 18 13.5 13 13.0 

MACT 5 3.8 n.a n.a 

NEMC 11 8.3 9 9.0 

TCMP n.a n.a 7 7.0 

WCST n.a n.a 3 3.0 

Central Government 16 12.0 17 17.0 

Local Government 

Authority 

43 32.0 25 25.0 

Village Government 21 15.8 15 15.0 

Local Community 19 14.3 11 11.0 

Total 133 100.0 100 100.0 

 
§
Responses were more than the total number of respondents (60) based on the fact 

these were multiple responses; n.a = not available 

Source: Field data, 2013. 
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4.1.2.2 Important institutions with their respective responsibilities 

Table 12 presents the main responsibilities executed by the identified institutions in 

ensuring sustainable management of mangrove forestry resources. The institutions were 

categorized into four main groups according to their responsibilities, namely, (1) Central 

Government and Local Government Authority, (2) Village Governments and Local 

Community, (3) NEMC (4) MACEMP, MACT, TCMP and WCST. 

 

Table 12: Important institutions with their respective responsibilities 

S/N Institutions Responsibilities 

1 Central Government 

and Local 

Government 

Authority 

 Ensure law enforcement through regular patrol 

 Planning, controlling and involvement in all 

daily mangroves management activities  

 Coordinate the activities of other institutions 

2 Village Governments 

and Local Community 

 Participate in the implementation of income 

generating projects in particular Beekeeping and 

seaweed farming 

 Participate in ecotourism activities to reduce 

pressure on mangroves degradation 

3 NEMC  Supports protection and monitoring of mangrove  

forest resources through identifying potential off-

takes, and undertaking of EIA to accompany any 

developments like construction of hotels, lodges, 

roads etc. 

4 MACEMP, MACT, 

TCMP and WCST 

 Provide environmental education to raise 

conservation awareness among communities 

 Support income generating projects (Beekeeping 

and Seaweed farming) 

Source: Field data, 2013. 
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4.1.2.3 Institutional arrangements  

The structural arrangement of the respective institutions in the study areas is 

demonstrated in Figure 7. It was revealed that, the structural arrangement of the 

respective institutions is made up of the Central Government through Forest and 

Beekeeping Division (FBD) currently the Tanzania Forestry Services (TFS), Local 

Government Authorities through Forestry and environment and fisheries departments. 

Other important conservation agencies include; NGOs (MACEMP, MACT, and WCST), 

Ward Environmental Committees, Village Governments and Local communities.  

Tanzania Forest Services

Central Government

(Ministry of Natural Resources and Tourism

NGOs (MACEMP, 

MACT, WCST etc)

Village Government

Local  Government 

Authority

Ward 

Environmental 

Committee

Local Community

(Fishers‟ community)
 

 

Figure 7: Structural arrangement of institutions governing mangroves in Kinondoni 

and Bagamoyo districts. 
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4.1.2.4 Involvement of fishers’ community on conservation of mangrove forestry 

resources  

Responses on involvement of fishers‟ community on management of mangrove forestry 

resources are presented in Table 13. Results revealed little involvement of the local 

community in management of mangrove forestry resources of (32.9%; N=39). Majority of 

the respondents (67.1%; N=81) reported that, such communities were not being involved 

at all on management of mangrove forestry resources. Results from FGD similarly 

revealed low involvement of the local community (37.5%; N=18) in conservation 

activities compared to majority of the respondents (62.5%; N=30), who reported absence 

of fishers‟ community involvement in the matters pertaining mangrove forestry resources 

management.  

 

Table 13: Involvement of fishers’ communities in management of mangrove 

resources  

 

Type of respondent 

Responses Average 

(%) Kunduchi (%) Bagamoyo (%) 

Yes No Yes No Yes No 

Local people for household 

questionnaire survey 

(N=120) 

37.0 63.0 28.5 71.5 32.9 67.1 

Local people for focused 

group discussion (N=48) 

44.0 56.0 31.0 69.0 37.5 62.5 

           Source: Field data, 2013 

 

Table 14 shows modes of fishers‟ communities involvement in mangrove forestry 

resources management for Kunduchi was mainly through environmental education (59%; 
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N=13) while fishers‟ community of Bagamoyo were highly involved in tree planting 

(64.7%; N=11).  

Moreover, Table 15 indicates various reasons asserted by respondents in the study areas 

for less participation among fishers‟ communities in sustainable management of 

mangrove forestry resources. 

  

Table 14: Responses modes of communities’ participation in mangroves 

management in the two study areas 

Modes of participation Kunduchi 

(N=22; %) 

Bagamoyo 

(N=17; %) 

Average 

(%) 

Yes No Yes No Yes No 

Provision of environmental education  

(seminars) to community                                     

42.7 57.3 64.7 35.3 53.7 46.3 

Community participation in tree planting                         59.0 41.0 21.5 78.5 40.2 59.8 

Cost benefit sharing among communities 

and other stakeholders (Government) 

11.0 89.0 17.0 83.0 14.0 86.0 

Establishment income based projects to 

empower community (beekeeping and 

seaweed farming) 

30.4 69.6 41.0 59.0 35.7 64.3 

     Source: Field data, 2013. 
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Table 15: Reasons on low level of participation among fishers’ communities in 

sustainable  management of mangrove resources 

Local communities (N= 

168) 

Village leaders
‡
 (N=7) Government Officials

§
 

(N=5) 

Poor governance Inadequate benefits from 

mangrove forest authority 

Communities are not aware 

on forest rules and 

regulations 

Inadequate benefits from 

mangrove forest 

authority 

Low level of education (low 

environmental awareness) 

Poor livelihood among local 

communities 

Lack of transparency 

among Government 

officials 

Many daily commitments 

among communities 

Low environmental 

education among fishers‟ 

communities 

Selfishness among 

leaders 

Lack of transparency among 

district officials  

 

High involvement in 

household commitments 

Low recognition of fishers‟ 

communities as important 

stakeholders 

 

‡
 (WEOs and VEOs), 

§
(District Forest Officers, District Fisheries Officers, District   

Environmental Officers) 

Source: Field data, 2013; Government Officials 

 

4.1.3 Extent of degradation of mangrove forestry resources  

Mangrove degradation in the coastal areas of Kunduchi and Bagamoyo has been 

enhanced by the anthropogenic activities prevailing along the coastal zone.  

4.1.3.1 Degradation of mangrove forestry resources as perceived by stakeholders 

Figure 8 indicates the responses among the respondents on the extent of mangrove 

forestry degradation along the coastal zone of Kunduchi and Bagamoyo. Majority of the 

important mangroves stakeholders of Kunduchi (63%; N=38) and Bagamoyo (70%; 

N=42), asserted an increasing trend on degradation of mangrove forestry resources. 
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Identified main causes of degradation of mangrove forestry resources in the two study 

areas of Kunduchi and Bagamoyo are summarized in Table 16. A wide range of causes of 

degradation in order of importance were reported to include; over-harvesting for use as 

firewood (72%), boat construction poles (67%), and charcoal making (42%).  

 

Figure 8: Extent of mangrove forests degradation in the two study areas 

 Source: Field data, 2013 
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Table 16: Causes of degradation of mangrove forests in the two study areas  

 

Category of response 

Kunduchi N=60 

(%) 

Bagamoyo 

N=60 (%) 

Average 

(%) 

Yes No Yes No Yes No 

Over-harvesting for use as 

firewood                                      

61 39 82 18 72 28 

Clear-cutting for settlement                         58 42 18 82 38 62 

Charcoal making 12 88 71 29 42 58 

Boat construction poles 55 45 78 22 67 33 

Clear cutting for the hotel 

construction 

3 97 23 77 13 87 

Clear cutting for solar salt 

pans 

49 51 27 73 38 62 

Clear cutting for 

aquaculture  

9 91 40 60 25 75 

 Source: Field data, 2013. 

 

High extent of degradation of mangrove forestry resources was further revealed by key 

informant interviews. The Bagamoyo District Forest Officer further asserted that, the 

degradation of mangrove forestry resources in Bagamoyo is divided into three main 

phases; phase one being degradation that occurred before the introduction of the 

mangrove conservation projects in which destruction was very high. It was reported that, 

the local communities were harvesting mangrove for charcoal of which had stopped by 

then at large extent. Phase two is described by low destruction between 1998-2001 during 

which the Norwegian Agency for Development Cooperation (NORAD) project was very 

equipped in managing mangrove forestry resources through enhanced conservation 

education, patrol as well as improved cost-benefit sharing mechanisms of combination of 

all the former approaches.  
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Through the NORAD project- for instance, it was possible to finance conservation 

activities and supporting community livelihood. The third phase is denoted by the donor 

withdraws from 2001 to-date whereby conservation of mangroves has been much difficult 

due to lack of conservation funds, hence communities turned on mangrove forestry 

resources extraction as the means of sustaining their life against rampant poverty. 

Moreover, the results from Historical Trend Analysis on the extent of mangrove forests 

degradation in both study areas revealed an increasing trend of degradation with years 

(Table 17). 

Table 17: Historical trend on mangroves degradation along the coastal zones of 

Kunduchi and Bagamoyo in between 1980 to 2013 

Year Extent of mangrove forests degradation 

1980s  The two study areas were characterized by dense mangrove forests that 

have been declining gradually.   

 Low human population along the coastal areas 

 Harvesting process was directed more to the mainland forest.  

 Low extent of degradation of mangrove forestry resources. 

1990s  Charcoal burning was restricted in the mainland forests  

 The community turned on mangroves causing high degradation. 

1998  The mangrove conservation projects mainly NORAD project in 

Bagamoyo, and KICAMP project in Kunduchi were established to 

finance conservation activities and improving community wellbeing. 

 Regular patrol decreased degradation of mangrove forestry resources.  

2001  NORAD conservation project in Bagamoyo phased out  

2002  KICAMP conservation project in Kunduchi phased out 

2003 

to-date   

 High extent of degradation of mangrove forestry resources. 

Source: Field data, 2013   
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4.1.3.2 Effects of anthropogenic activities on mangrove forestry resources. 

Effects of anthropogenic activities on degradation of mangrove forestry resources 

following different anthropogenic forces including deforestation of the trees resources for 

poles construction (Plate 4), extraction of fuel wood (Plate 5), as well as other 

disturbances forces of mangrove ecosystem (Plate 6 and Plate 7) were observed. The 

noted high extent of degradation of the mangrove forestry resources was similarly 

revealed during PRA using transect walk and field observation. Results drew from PRA 

on extent of degradation of mangrove forestry resources due to different anthropogenic 

forces shows that, there is disappearance of most components of mangrove ecosystems in 

the two study areas of Kunduchi and Bagamoyo.  

 

                       

Plate 3: Mangrove poles used for boats       Plate 4: Confiscated charcoal sacs at    

             at Mtongani, Kunduchi                                 Kaole village 

              Source: Field data, 2013                              Source: Field data, 2013 
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Plate 5: Unplanned settlement at               Plate 6: Fisherman digging under 

Mbuyuni village                                         mangrove trees to collect fish baits 

   Source: Field data, 2013                                          at Magomeni village 

                                                                         Source: Field data, 2013 

 

Table 18 indicates a notable low variability in terms of extent of degradation of the 

mangrove forestry resources in Kunduchi and Bagamoyo. Proportion of mangrove cleared 

in terms of bare land varied significantly (p < 0.05) from 0.29 of a hectare in Mbuyuni to 

0.52 of a hectare in Kaole. Data on extent of degradation from the remaining two villages 

were almost comparable to the sites (Table 19).  In addition, other indicators of the on-

going deforestation of mangrove trees resources include existence of bareland (Plate 8) 

and mangrove stumps (Plate 9) in the mangrove ecosystems of the two study areas were 

noted. 
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 Table 18: Area of mangrove ecosystems degraded and left as bare land 

S
tu

d
y
 

ar
ea

s 
  
  
  
  
  
  

  
  
  
  
  
  

 

 

 

Village 

Mangrove 

areas (ha) 

No. of plots 

sampled 

Proportion of 

mangrove 

cleared  

% of 

mangrove 

degradation 

K
u
n
d
u
ch

i Mtongani 32.5 20 0.36 36 

Mbuyuni 20.1 20 0.29 29 

Total 52.6 40 0.33 33 

B
ag

am
o
y
o

 Kaole 120 20 0.52 52 

Magomeni 97 20 0.45 45 

Total 197 40 0.49 49 

Overall average   0.41 41 

                   Source: Field data, 2013  

 

Moreover, variation of degradation of mangrove ecosystem due to salt pans was not 

significant (p > 0.05) from 0.11 of a hectare in Magomeni to 0.14 of a hectare in Mbuyuni 

while in Mtongani there was no salt pan observed as presented in Table 19. Similarly, the 

current study observed ponds for salt extractions (Plate 10 and Plate 11) fragmenting 

mangrove ecosystems in the two study areas.  
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Table 19: Area of mangrove ecosystems degraded due to salt pans  
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Village 

Mangrove 

areas (ha) 

No. of salt 

pans observed 

Proportion of 

mangrove 

cleared (ha) 

% of 

mangrove 

degradation 

K
u
n
d
u
ch

i Mtongani 32.5 0 0 0 

Mbuyuni 20.1 16 0.14 14 

Total 52.6 16 0.07 7 

B
ag

am
o
y
o

 Kaole 120 13 0.12 12 

Magomeni 97 8 0.11 11 

Total 217 21 0.12 12 

Overall average   0.10 10 

                Source: Field data, 2013 

 

Extent of degradation of mangrove ecosystem due to different anthropogenic activities is 

shown in Table 20. The current study revealed both high extent of degradation and wide 

variability in the two study areas ranging from 0.18 of a  

hectare in Mtongani village to 0.32 of a hectare in Kaole village for Kunduchi and 

Bagamoyo respectively. Therefore, on average the proportion of mangrove degradation 

was relatively higher in Bagamoyo (0.31 of a hectare) than Kunduchi (0.20 of a hectare) 

(Table 20).  
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Table 20: The overall degradation of mangrove ecosystem along the coastal areas of  

 Kunduchi and Bagamoyo     
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Village 

Mangrove 

areas (ha) 

No. of plots 

sampled 

Proportion
†
  Proportion

‡
  

 

Average 

proportion
§
  

 Extent of 

mangrove 

degradatio

n (%)  

K
u

n
d

u
ch

i 

Mtongani 32.5 20 0.36 0 0.18 18 

Mbuyuni 20.1 20 0.29 0.14 0.22 22 

Total 52.6 40 0.33 0.07 0.20 20 

B
ag

am
o

y
o
 

Kaole 120 20 0.52 0.12 0.32 32 

Magome

ni 

97 20 0.45 0.11 0.28 28 

Total 217 40 0.49 0.12 0.31 31 

†
Mangrove cleared in terms of bare land;   

‡
Mangrove cleared in terms of salt pans and 

§
Mangrove cleared in terms of both bare land and salt pans 

Source: Field data, 2013       

 

4.1.4  Potential Strengths, Weaknesses, Opportunities and Threats on sustainable 

 management of mangrove forests in coastal areas of Kunduchi and 

Bagamoyo 

Important strengths and opportunities responsible for sustainable management of 

mangrove forestry resources as well as weaknesses and threats that tend to retard 

conservation efforts are presented in Table 21. 

4.1.4.1 Strengths  

The strengths on mangrove forestry resources management include; existing strong 

policies and legal frameworks reflected through National Forest Policy (URT, 1998), 

National Forest Programmer (URT, 2001), Fisheries Policy (MLFD, 2007), Land Act No. 

4 of 1999 (URT, 1999a), Village land act No. 5 of 1999 (URT, 1999b) and Forest Act No. 

14 of 2002 (URT, 2002b) (Table 21). These conservation efforts are further strengthened 
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by the existing institutions  including Central Government, Local Government authorities, 

Village Government, Local community, MACEMP, WCST, MACT and NEMC.   

 

4.1.4. 2 Weaknesses  

Sustainable management of mangrove forestry resources in both Kunduchi and 

Bagamoyo could be undermined by inherent weaknesses including; poor community 

support and inadequate community participation in mangrove management activities, and 

corruption among natural resources stakeholders. Other weaknesses include top-down 

approach in the institutional arrangements, poor enforcement of existing policies, 

legislations, directives and by-laws, and lack of transparency by the mangrove forests 

authorities about conservation issues (Table 21).  

4.1.4.3 Opportunities 

Results on Table 21 show potential opportunities identified along the coastal areas of 

Kunduchi and Bagamoyo for enhanced conservation of mangrove forestry resources. 

Important opportunities include; existence of other income generating activities such as 

Beekeeping and Seaweed farming, Coastal tourism and Ecotourism opportunities,  

NGOs dealing with conservation (WWF, WCST) and high willingness among the 

government and the international community on sustainable natural resources 

management include mangrove forests and fisheries in particular. 

4.1.4.4 Threats  

The number of threats retarding the sustainable management of mangrove forestry 

resources along the coastal areas of Kunduchi and Bagamoyo were identified to include; 

high dependence on forestry resources among many pro-poor forest communities and lack 

of alternative energy sources (Table 21). Other factors that threatened sustainability of 

mangrove forest resources include high rate of population growth and it is associated with 
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rapid and unplanned urbanization, high extent of degradation natural resources (aquatic, 

land and forest resources). Other factor include overexploitation of natural resources such 

as deforestation for fuel wood (firewood, charcoal production and salt extraction), and 

donor dependency for financial support coupled with limited and dwindling government 

funds to support conservation activities. 
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Table 22: Potential Strengths, Weaknesses, Opportunities and Threats 

Strengths 

 Existence of strong policies and legal framework through Forest Policy, 

National Forest Programme, Fisheries Policy, Wildlife Policy, Land Policy 

Forest Act, Village Land Act. 

 Existing institutions (Central Government, Local Governments, Village 

Governments,  Local community, NEMC, MACEMP, WCST and MACT  

 Enhanced community awareness on conservation issues 

Weaknesses 

 Poor community participation 

 Corruption among natural resources stakeholders 

 Poor enforcement of the existing policies, legislations, directives and by-laws  

 Lack of transparency; poor information sharing and limited communication 

 Top down approach of the institutional arrangements 

 Conservation interests/efforts are sometimes hindered by political and 

commercial interests 

Opportunities 

 NGOs dealing with conservation (WWF, WCST) 

 Existence of income generating activities such as Beekeeping and Seaweed 

farming activities  

 Coastal tourism and Ecotourism opportunities 

 High willingness among Government and International community on 

sustainable natural resources  management including mangrove forests and 

fisheries in particular 

Threats 

 High dependence on forestry resources among many pro-poor forest 

communities  

 High extent of degradation natural resources (aquatic, land and forest 

resources). 

 High population growth associated with rapid and unplanned urbanization 

 Overexploitation of natural resources such as deforestation for fuel wood 

(firewood, charcoal production and salt extraction), 

 Donor dependency for financial support coupled with limited and dwindling 

government funds to support conservation activities 

Sources: Field data, 2013.       
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4.1.5 Mitigation measures for enhanced mangrove forestry resources management 

Available mitigation measures as well as suggested mitigation measures responsible for 

enhanced management of mangrove forestry resources are shown in Table 22 and Figure 

9 respectively. 

 

4.1.5.1 The current mitigation measures 

Figure 9 presents the proportions of responses on the existence of mitigation measures to 

overcome mangroves degradation. Majority (77.5%; N=93) of the respondents asserted 

the existence of various mitigation measures while only (22.5%; N=27) of the 

respondents reported absence of any mitigation. 

 

Figure 9: Responses on the existence of mitigation measures  

Source: Field data, 2013. 

 

The particular current mitigation measures applied in ensuring sustainable management of 

mangrove forestry resources along the coastal areas of Kunduchi and Bagamoyo are 

indicated in Figure 10. The main measures include; enhanced law  
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enforcement (64.0%), environmental education was 47.5% and establishment of income-

generating projects 31.0%. Some of the income-generating projects include seaweed 

farming as well as improved Beekeeping.  

 

Figure 10: The current mitigation measures to overcome degradation of mangroves 

at Kunduchi and Bagamoyo 

 Source: Field data, 2013. 

 

Presented results in the current study further revealed that the prevailing mitigation 

measures are less effective for enhanced sustainable management of mangrove forestry 

resources as shown in (Table 21). Majority of the respondents (82.4%) ascertained 

available mitigation measures being not effective while only 17.6% were of the opinion 

that they are good enough to ensure sustainability of mangrove forest resources.  

Table 21: Effectiveness of current mitigation on enhanced conservation of mangrove 

resources  

Option Responses (N=74) Percent 

Yes 13 17.6 

No 61 82.4 

Total 74 100 

                    Source: Field data, 2013. 
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4.1.5.2 Suggested mitigation measures for enhanced mangrove resources 

management 

Table 22 shows suggested mitigation measures by respondents in the study areas to 

ensure sustainable management of mangrove forestry resources.  

Table 22: Suggested mitigation measures to overcome mangrove forests degradation  

Local communities  

(N= 168) 

Village leaders (N=7) Government officials 

(N=5) 

Improving conservation 

education 

Much more involvement of 

fishers‟ community in all stages 

of mangroves management 

Ensure adequate 

conservation funds 

Ensure effective cost-

benefits sharing 

mechanism 

Improving conservation 

education to enhance awareness 

on conservation of mangrove 

forestry resources 

Ensure capacity 

building programme 

among fishers‟ 

communities through 

training for improving 

the local community 

livelihood  

Ensure recognition of 

fishers‟ communities as 

important stakeholders 

Improvement of income- 

generating projects (Seaweed 

farming and Beekeeping) 

Low environmental 

education among 

fishers‟ communities 

Establishment of more 

income-generating 

projects to improve 

livelihood of fishers‟ 

communities 

Enhanced governance through 

improved accountability among 

natural resources officials  

Provision of fiber 

boats to fishermen to 

reduce clear-cutting of 

mangroves for boat 

construction 

Establishment of 

alternative sources of 

energy such as 

electricity, solar power 

and bio-gas 

Regular patrols should be 

conducted to enhance effective 

law enforcement 

Ensure regular 

monitoring and 

inventory of mangrove 

forestry resources 

  Source: Field data, 2013. 



79 

4.2 Discussion of the findings 

Findings obtained from the current research are discussed as related to the impacts of 

fishers‟ communities on the sustainable management of mangrove forestry resources 

along the coastal areas of Kunduchi and Bagamoyo. Results on socio-demographic 

characteristics and their influence on the sustainable management of mangrove forestry 

resources are discussed in Section 4.2.1. Similarly, key findings on institutions and 

institutional arrangements in management of mangrove forestry resources are highlighted 

and discussed in (Section 4.2.2); Extent of mangrove forests degradation discussed in 

Section 4.2.3. Potential strengths and opportunities, weaknesses and threats that 

undermine performance of mangroves are integrated in the sustainable management of 

mangrove forestry resources (Section 4.2.4). On the other hand, mitigation measures to 

overcome mangrove forests degradation are discussed in Section 4.2.5. 

 

4.2.1 Socio-demographic characteristics  

The noted higher proportion of males than females in the current study was attributed to 

cultural factors based on the fact that coastal communities give priority to men to act on 

issues compared women act. Such cultural differences are similarly reflected in issues 

concerned with management of natural resources. Likewise, men are engaged in different 

socio-economic activities for family matters such as business, farming, pastoralism and 

fishing activities as the main sources of income for a family while women stay at home 

looking after the family. Similar findings have been reported on dominance of males than 

females in Serengeti region (Nollasco, 2009). In the work of Nollasco (2009) recorded 

more male headed households of 68% compared to females (32%). This could also be 

associated with more awareness males in gender issue among the Tanzanians‟ 

communities. 
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Majority of the respondents being within the active group (i.e. 18-40 years old) which 

implies that are involved in the various socio-economic activities such as fishing and 

charcoal making leading to massive destruction of the mangrove forestry resources. The 

noted productive age could be positively associated with ability to attain most socio-

economic activities, as this age group is regarded as the labour resource in most parts of 

Tanzania, including coastal areas of Kunduchi and Bagamoyo. 

 

Majority of fishers‟ communities are having primary education implying that most of the 

respondents interviewed had low knowledge on sustainable management of mangrove 

forestry resources probably due to their low education level. The results suggest that the 

level of illiteracy is too high in both of the study areas.  The reason behind this scenario 

could be due to presences of more unskilled jobs opportunities such as fishing and 

charcoal burning. 

 

High percentage of respondents engaged in artisanal fishing activities implies that, had 

their livelihood depending on mangroves either directly or indirectly such as poles for 

boats construction and trampling under mangroves searching for fishing baits.  The higher 

proportion of the fishers‟ communities to use mangroves for boats construction, charcoal 

burning and clearing mangrove forests for salt extraction implies that mangrove forestry 

resources were highly threatened to extinction. Similar findings on deforestation of 

mangrove forests in Bagamoyo have been reported to be caused by salt extraction and 

charcoal which is shipped to Zanzibar and Arabian countries (Sosovele, 2009).  
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4.2.2 Institutions and institutional arrangements dealing with sustainable 

management of    the mangrove forestry resources of Kunduchi and 

Bagamoyo coastal areas 

4.2.2.1 Important institutions and institutional arrangements working in the study 

areas 

Institutions and institutional arrangement is a panacea in ensuring natural resources 

management (URT, 2001; Kayambazinthu et al., 2003). The study appreciated the 

significance of having strong and effective institutional arrangement in managing 

mangrove forestry resources to specify roles and responsibilities of each institution. 

Central Government through Tanzania Forestry Service (TFS) and Local Government 

Authority through the district councils as the main institutions with power over mangrove 

forests management in Kunduchi ward and Bagamoyo district could probably attributed 

to the fact that, mangrove forestry resources are legally protected by the Government.  

 

The finding of this study resemble with what has been observed by Raphael and Swai 

(2009) that at local level, sustainable management of forest resources in Mufindi district 

is largely managed by the Local Government Authority through district council with less 

involvement of local people. At national level the Central Government through (TFS) is 

also responsible for conservation of the forest resources with little returns for the 

wellbeing of the people adjacent to such forests (Raphael and Swai, 2009). The probable 

reason for less community participation in conservation issues in particular forest 

resources over the country could attributed to high extent by the op-down approach 

applied by the respective conservation officials.  

Central and Local Governments as the sole controllers of mangrove management in terms 

of law enforcement through regular patrol and coordinating the activities of other 

institutions implies that mangrove forestry resources are still under Government 
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management; local people are just mere beneficiaries. Marginalizing fishers‟ communities 

in managing mangrove forests attribute to high extent to loss sense of ownership and 

exacerbate mangroves degradation. Emergence of other mangrove institutions 

(MACEMP, MACT, NEMC, WCST and TCMP) in the two study areas sensitizing on 

community involvement in mangrove management could probably attributed by the 

adoption of the ongoing participatory approach to enhance sustainability of natural 

resources all over the country including mangrove forestry resources. Fishers‟ community 

being responsible in implementing income generating projects in particular Beekeeping 

and seaweed farming help to reduce overexploitation of mangrove resources.  

 

Local community involvement in conservation of coastal resources was similarly reported 

in Kinondoni district (Wagner et al., 2009). Local people formed Village Natural 

Resources Committees which were instrumental in enhancing sustainable management of 

mangroves as the overseer of community based activities including patrols and replanting 

of mangroves in degraded areas (Wagner et al., 2009). Meanwhile, local community 

participation in management of forest resources has been emphasized by the National 

Forest Policy of 1998 in which it encourages participatory forest management and seeks 

to integrate biodiversity values in forest management. On the other hand, under the 

National Forest Programme of 2001 strengthen institutional set-up and sectroal co-

ordination and cooperation. 

 

Moreover, the perceived institutional arrangements for mangrove forestry resources 

management in both study areas as top-down approach in nature could probably due to 

the prevailing system whereby the Central Government and Local Government 

Authorities are the sole controllers of the mangrove forestry resources. Central 

Government through TFS authorize the Local Government Authorities through the 

respective district councils to manage mangrove forests in both two study areas.  Local 
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Government Authorities coordinate and regulate the activities of other institutions 

(MACEMP, MACT, TCMP and WCST). The later institutions provide financial and 

technical supports to the mangrove projects (Beekeeping and seaweed farming) in the 

study areas. The ward environmental committee including fishers‟ communities in the 

respective wards and villages were the implementers of the mangrove projects. The noted 

poor project implementation in two study areas could probably attributed by inadequate 

conservation funds and lack of NGOs‟ offices in the respective villages. This situation 

was evidenced by presence of some fishermen being not aware on the existence of 

mangrove projects in their villages. Similar findings were obtained by Wagner et al. 

(2009) at Mbweni and Kunduchi areas in which only 12.8 % of respondents had 

information on coordination of institutions working with mangrove resources while 

87.2% of respondents they were not aware about who was responsible for harmonizing 

institutions working in their village in spite of the fact that they were participating in 

activities conducted by those institutions.  

 

Given the current concerns about the sustainability of mangrove forestry resources in the 

two study areas and other coastal areas of Tanzania, institutional arrangements managing 

mangrove forests is highly relevant. The sustenance of the mangrove forestry resources 

depends on the appropriateness, responsiveness and effectiveness of the institutions that 

affect the sustainability of mangrove forests. Thus, it is imperative for the Local 

Government Authorities to set up proper management plans in collaboration with local 

communities who are implementers to enhance mangrove sustainability. The noted high 

proportional of respondents being not involved in sustainable management of mangrove 

forestry resources compared to few being involved in the management of the resources 

could probably be associated with low awareness on conservation issues. Low 

conservation awareness implies inadequate environmental education and training among 

fishers‟ communities on sustainable management of mangrove forestry resources. This 
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argument concurs with the finding of Makame (2012) that, local communities adjacent 

Jozani Chwaka Bay National Park were aware of the importance of biodiversity 

conservation in ensuring their wellbeing. Awareness on conservation among local 

communities was promoted through education and training given by the National Park 

Authority (Makame, 2012). To conserve mangrove forests, coastal communities must 

understand and appreciate that mangrove forests are essential to their wellbeing, and 

actively participate in their enhanced conservation. 

 

Provisioning of environmental education as a generic participation mode for enhancing 

community participation could be attributed to the fact that there was poor conservation 

awareness among coastal communities in sustainable management of mangrove forests. 

Low level of awareness and education on conservation issues among coastal communities 

has been reported by Mgaya et al. (2009) as a root cause of mangroves degradation. Poor 

governance leading to low recognition of fishers‟ communities as important stakeholders 

in sustainable management of mangrove forestry resources could be attributed to the top-

down approach of the Local Government Authorities used in managing mangroves in the 

two study areas. The implication of top-down approach in management of natural 

resources including mangroves is the low community participation observed in the study.  

 

The probable reason for inadequate benefits provided by the Local Government 

authorities and conservation NGOs to coastal communities is the insufficient conservation 

fund. Local people adjacent natural resources including mangrove forests been accruing 

for a number of decades require alternative means of sustaining their livelihood in order 

to encourage their active participation on enhanced conservation. Poor livelihood among 

local communities as another underlying factor hindering community participation could 

be due to lack of alternative energy sources which is translated through heavy utilization 
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of mangrove wood for fuel wood (firewood and charcoal) for domestic uses and local fish 

processing mainly smocking.  

 

4.2.3 Extent of mangrove forestry resources degradation as perceived by 

respondents 

An increase of mangroves degradation noted by respondents in both study areas could 

probably attributed by the presence of extensive mangroves clear-cutting that has 

fragmented mangrove ecosystem and leave it as patches compared to the past where 

mangroves was relatively dense. The similar finding was reported by Torell et al. (2006) 

that despite the zoning scheme program in which villagers are not allowed to cut 

mangroves or litter in mangrove areas but in Bagamoyo areas uncontrolled cutting is still 

a problem. In some places the beach has receded considerably as a result of lost 

mangroves and protection from erosion has since decreased (Torell et al., 2006).   

Over-harvesting for fuel wood (firewood and charcoal), and poles for boat construction 

reported as the main causes of mangrove forests degradation in Kunduchi and Bagamoyo 

could be associated with lack of alternative sources of energy such as petroleum, 

electricity, natural gas and solar power; fiber boats and high dependence on forest 

resources among many pro-poor forest communities. These findings concur what Wagner 

et al. (2003) asserted that, local community along  coast zones of Indian Ocean indicated 

the main reasons for cutting mangroves in Tanzania to be; over-harvesting for use as  fuel 

wood (firewood and charcoal), poles for boat construction as well as clear-cutting for 

building sites and commercial projects (salt extraction).  
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4.2.4 Effects of anthropogenic activities on mangrove forest resources  

The extent of mangrove degradation in all four sites was significant implying that 

mangrove degradation is high. The probable reason attributing to such crisis of mangrove 

degradation could be compounded by low income among coastal people hence unable to 

purchase modern energy and fiber boats consequently turn to mangrove wood as a source 

of energy and poles for boat construction respectively. These findings agree with Wagner 

et al. (2009) that, low income levels among coastal communities have necessitated the use 

of environmentally unfriendly resource use practices in order to just survive for the 

present, regardless of the consequences for the future.  

 

However, the extent of mangrove degradation in Mbuyuni and Mtongani villages varied 

significantly implying that degradation is higher in Mbuyuni than in Mtongani. The 

reason attributing to this finding could probably be due to presence of more 

developmental pressure including high rate of population growth associated with rapid 

and unplanned urbanization, tourism hotels and salt extraction in the former site than in 

the later. In addition, variation between Kaole and Magomeni was not significant 

implying that both two sites have more or less similar high extent of mangrove 

degradation probably due to the fact that, mangrove wood is a principal resource for 

Bagamoyo fishers‟ communities throughout a year (Semesi et al., 2003) and it is heavily 

affected by current patterns of demographic growth and urban development. 

Deforestation of mangrove forests due to salt making, charcoal (shipped to Zanzibar and 

Arab countries), hotel construction, and beach tourism was similarly reported in 

Bagamoyo by Sosovele (2009). On the other hand, the extent of mangrove degradation 

between Kaole as the leading site and Mtongani as the least site varied significantly 

probably due to high dependence on forestry resources among many pro-poor forest 
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communities because Kaole is located in rural area compared to Mtongani which is in 

urban areas.  

 

Generally, finding on the extent of mangrove degradation was relatively higher in 

Bagamoyo than in Kunduchi probably due to poor conservation awareness in the former 

study area than in the latter. This implies that mangrove forests of Bagamoyo are highly 

vulnerable to extinction than those of Kunduchi. The probable reason for higher 

mangrove forests degradation in Bagamoyo could be the low level of education among 

Bagamoyo communities than Kunduchi dwellers as evidenced in the findings of current 

study on socio-demographic characteristics. High level of illiteracy was reported to have 

strong association with low level of conservation awareness leading to massive 

destruction of natural forests in Mfindi district (Haller et al., 2008).  

 

4.2.4 Potential Strengths, Weaknesses, Opportunities and Threats (SWOT) in 

management of mangrove forestry resources in Kunduchi and Bagamoyo 

Existence of strong policies and legal framework as one of the strength in sustainable 

management of mangrove forestry resources implies that, they enable Central and Local 

Government in collaboration with local community to restrict overexploitation of 

mangrove resources. For instance, Forest Act No 14 of 2002 prohibits use of 

unsustainable harvesting strategies such as clear-cutting for fuel wood (firewood and 

charcoal), logging, pit-sawing and encroachment of forest resources. On the other hand, 

Forest Policy of 1998 emphasize on local communities empowerment to own the forests 

and woodlands on their land as Village Forest Reserves. For the coastal people the 

immediate forests on their land are mangroves, thus this policy constitute a strength as it 

encourage fishers‟ communities to participate in sustainable management of mangrove 

forests through replanting mangrove seedlings before tree cutting.    
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Moreover, under the National Forest Programme of 2001 to 2010, forest officers in the 

study areas have developed various forest based-projects such as Beekeeping and 

seaweed farming so as to encourage community involvement as a means of generating 

income instead of illegal activities like charcoal burning. Similarly, National Fisheries 

Policies of 1998 also constitute another strength  to mangrove forests management as it 

promote conservation, development and sustainable management of the fisheries 

resources and associated aquatic environment for the benefit of present and future 

generations. Further, existing institutions on management of mangrove forestry resources 

as a strength on the sustainable management of mangrove forests in the study areas could 

probably attributed by the fact that, they have contributed on management of mangrove 

forests against degradation. The good examples are the Local Government Authorities in 

the respective study areas which ensure patrols as one of the mangrove conservation 

strategies to minimize overexploitation. Over weaknesses, less involvement of fishers‟ 

community in mangrove management activities in the two study areas implies that 

majority of such community are no longer willing to participate in mangrove 

conservation. Furthermore, the lack of cooperative arrangements between local 

communities and other conservation institutions be among factors attributing to low 

participation. Similar findings were reported in Bagamoyo district that poor institutional 

arrangements as the major factor discouraging community participation in management of 

forest resources (Jussi, 2010). 

 

Poor natural resources governance as reflected by the noted corruption as well as lack of 

accountability and poor involvement of the local communities in activities on natural 

resources management could undermine conservation efforts of the mangrove resources. 

The latter was demonstrated by the fact that the confiscated timbers and charcoals were 

sold by the forest officers for their own benefits. Tolerance of corrupt practices has 

similarly reported in Singida district among village government officials due to weak 
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forests management of the Mgori community forest (Omary, 2011). Therefore, it is the 

responsibility of the Government to enhance effective strategies to combat corruption as it 

has lead to poor implementation of policies and laws enforcement consequently rampant 

degradation of natural resources. On the case of opportunities, presence of NGOs dealing 

with conservation (WWF, Tourist companies, WCST) is an opportunity on enhanced 

sustainable management of mangrove resources. A good example is the Conservation 

Society of Tanzania (WCST) which is responsible for protecting more than 58,000 ha of 

mangrove forestry resources as among the priority Important Bird Areas (IBA) in 

Tanzania (CDCL, 2009). This implies that, an increase in number of NGOs dealing with 

conservation measures particularly in mangrove forestry management represents a 

significant contribution on the Government conservation efforts in combating degradation 

of mangrove forests. 

 

The current study discovered existence of income-generating projects such as Beekeeping 

and sea weed farming in the study areas as alternative sources of income to fishers‟ 

communities. For instance, the Kinondoni Integrated Coastal Area Management 

Programme (KICAMP) was a project managing coastal resources including mangroves 

since 2003 to 2009 implemented by Kinondoni Municipality so as to enhance awareness 

and improve livelihoods (Wagner et al., 2009). Moreover, since 1995, WCST has 

prioritized the mangrove sites for conservation action by working with government and 

local communities in the coastal areas mainly focusing on education and awareness 

enhancement on the biodiversity importance of the area (Mgaya et al., 2009). Therefore 

local communities in the study areas could take advantages of these projects to raise their 

income through economic activities such as fishing, tourism and seaweed farming.  

 

Existing willingness on environmental conservation issues among both national and 

international community is an opportunity on the enhanced sustainable management of 
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mangrove forestry resources in the two study areas. Joint conservation efforts among a 

wide arena of natural resources management stakeholders would enhance sustainable 

management of natural resources including mangrove forests. Similarly, it is expected 

that, these conservation efforts would countercheck the ongoing high extent of mangroves 

degradation. With respect to threats, sustainable management of mangrove forestry 

resources could be undermined by the noted lack of energy source. It has well been 

established that, more than 90% of rural Tanzanians, including coastal areas rely on wood 

fuel (URT, 1998; URT, 2001). Natural resources conservation efforts are similarly 

hampered by the ever increasing income poverty among many rural poor communities, 

including coastal areas and in the two study areas in particular. In turn forests are seen 

and mostly practices as the alternative sources of income.  

 

Forests including mangrove forests represent a win-win sector among many neighbouring 

communities based on the facts that, local communities are assured of immediate returns 

out of the very minimal inputs if not zero inputs. The exacerbating income poverty among 

many rural communities especially those neighbouring public forests and forest reserves 

represent potential risk on sustainability of the forest resources including mangrove 

forestry resources. The similar finding was reported in Bagamoyo district that, excessive 

charcoal burning and over harvesting for firewood due to lack of affordable alternative 

sources of energy has threatened some plant species to extinction (Mhache, 2010).The 

noted unplanned urban expansion probably due to improper land tenure in many parts of 

Tanzania including the coastal areas of Kunduchi and Bagamoyo represent instability 

factor for sustainability of forestry resources. For instance, Mhache (2010) asserted that, 

immigration and natural increase of population in Bagamoyo threaten the woodlands and 

mangrove forests. 
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4.2.5 The Mitigation measures for enhanced of management of mangrove forestry 

resources  

Majority of respondents revealing presence of mitigation measures could probably be 

attributed by the existence of some local people being apprehended by the forest officers 

during their illegal harvesting of mangrove related products. In addition, existence of 

apprehending cases of the illegal mangrove harvesters could probably count for the 

majority of the respondents to mention law enforcement as the major mitigation measure 

to combat mangrove forests degradation. Moreover, low effectiveness of mitigation 

measures on enhanced sustainable management of mangrove resources could probably be 

attributed to less involvement of the fishers‟ communities in the sustainable management 

of mangrove forestry resources. Raphael and Swai (2009) reported the same argument 

that, law enforcement alone could not ensure sustainable management of natural forest in 

Mufindi district unless the Local Government Authority adopted the participatory 

approach by involving the forest adjacent communities in management process. The 

current study emphasized the importance of reviewing the ongoing mangrove forests 

conservation measures.  

 

The suggested mitigation measures among local communities and other stakeholders 

represent one of the available efforts to ensure sustainable management of mangrove 

forestry resources in the two study areas of Kunduchi and Bagamoyo. The noted lack of 

comprehensive cost-benefit sharing mechanisms could undermine sustainable 

conservation of mangrove forests. This is because of the common phenomenon of 

distribution of natural resources benefits among stakeholders where in most cases local 

people are earning little share while the lion share is deprived by the other stakeholders in 

particular government. Inadequate benefits delivered by the Government to forest 
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adjacent communities was similarly reported in Mufindi district by Haller et al. (2008) as 

the major cause of natural forest deforestation by local people.  

 

The suggested more involvement of local communities on management of the resources 

could be translated through much more healthy state of the mangrove forestry resources. 

Similarly community involvement in natural resource management was suggested in 

Bagamoyo district by Semesi et al. (2008) that, the local communities, who are in fact the 

primary and customary stakeholders of their surrounding natural resources, must be 

involved in conservation and restoration work of mangrove forests and must be 

empowered to manage their coastal environment. Capacity building through provision of 

environmental education represented as one of the important mitigation measure on the 

enhanced management of mangrove resources could be attributed to the fact that 

conservation awareness among coastal people is relatively poor. Similarly, URT (2001) 

points out that capacity building programs are essential in equipping local institutions 

with skills on promoting sustainable and equitable natural resource use, effective handling 

of resource conflicts and facilitating joint environmental resource development.  
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CHAPTER FIVE 

5.0 SUMMARY, CONCLUSION, RECOMMANDATIONS AND SUGGESTIONS 

FOR FURTHER RESEARCH 

5.1 Summary of the Main Findings 

The main findings in the current study include: 

 

1) Important institutions on enhanced management of mangrove forestry resources 

are Central Government, Local Government authorities, NGOs (MACT and 

WCST) and conservation projects (MACEMP and TCMP). The study revealed 

less involvement of local communities in conservation activities of the mangroves 

(32.9%).  

 

2) Mangrove forests in Bagamoyo were characterised by higher extent of 

degradation than those in Kunduchi (0.31 vs. 0.20, respectively).  

 

3) Potential strengths on mangroves management were existing of strong policies 

and legal frameworks mainly through National Forest Policy (1998), (URT, 

1998); National Forest Programme (2001), (URT, 2001); National Fisheries 

Policy (1998), (MLFD, 2007); and Forest Act No. 14 of 2002, (URT, 2002b). 

Main weaknesses were inadequate community participation and lack of 

transparency resulting poor information sharing in mangroves management 

activities.  

 

4) Major opportunities in sustainable management of the mangroves were presence 

of NGOs (WCST and WWF) dealing with conservation as well as high 
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willingness among Government and International communities on natural 

resources management including mangroves. 

 

5) The noted threats that could undermine sustainable management of the mangrove 

forests were high dependent on donor support and lack of alternative energy 

sources resulting heavy utilization of mangroves for fuel wood due to fishing and 

the associated local fish processing mainly smocking which uses wood fuel energy 

from the mangrove resources. Furthermore, salts extraction revealed to halt 

mangroves through deforestation and land degradation from the uprooted stumps 

for clearing sites. 

 

6) Enforcement of the existing Policies and Acts represents main mitigation measure 

on sustainable management of mangroves along the coastal areas of Kunduchi and 

Bagamoyo. The main suggested mitigation measures were fishers‟ community 

involvement and provision of more income generating projects such as 

Beekeeping and seaweed farming. 

 

5.2 Conclusion 

From the current study work, it can be concluded that: 

1) Important social institutions on the sustainable management of mangrove forestry 

resources in the two study areas were Central Government and Local Government 

Authorities of the two respective study areas. 

  

2) There were poor institutional arrangements for mangroves management in two 

study areas. Central Government through TFS authorize the Local Government 

Authorities through the respective district councils to manage mangroves in two 

study areas. The Local Government Authorities are directly managing the 
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mangroves with little involvement of the local communities through their village 

governments. 

 

3) The Bagamoyo district had notably higher extent of mangroves degradation (0.31 

of a hectare) than Kunduchi (0.20 of a hectare). 

 

4) Potential strengths on mangroves management include existing of strong policies 

and legal frameworks mainly through National Forest policy (1998), (URT, 1998); 

National Forest Programme (2001), (URT, 2001); National Fisheries Policy 

(1998), (MLFD, 2007); and Forest Act No. 14 of 2002, (URT, 2002b). 

Weaknesses that could undermine sustainability of mangroves include inadequate 

community participation and lack of transparency resulting to poor information 

sharing in mangroves management activities.  

 

5) Main opportunities were presence of NGOs (WCST, WWF) dealing with 

conservation and high willingness among the Government and International 

community on management of natural resources including mangroves and 

fisheries. Threats that undermine sustainability of mangroves include high 

dependent on donor support and lack of alternative energy sources translated 

through heavy utilization of mangroves for fuel wood (firewood and charcoal).  

 

6) Enforcement of the existing Policies and Acts represents main mitigation measure 

for sustainable management of mangroves along the coastal areas of Kunduchi 

and Bagamoyo and elsewhere in Tanzania, East Africa and global at large. The 

study concludes that, more involvement among fishers‟ community on enhanced 

management of mangroves resources and provision of more income generating 

projects (Beekeeping and seaweed farming) are the main mitigation measures. 
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5.3 Recommendations  

For sustainable management of mangrove forestry resources along the coastal areas of 

Kunduchi and Bagamoyo, the current study recommends the following: 

1) The institutional arrangement in the two study areas should be strengthened by 

establishing proper institutional coordination with clear distributions of rights, 

roles and responsibility among all stakeholders. 

2) There should be capacity building programmes through training to sensitize 

the Natural Resources Community on proper implementation of work plans on 

natural resources management in terms of technical knowledge and human 

resources in all levels (central, local governments and communities) that will 

increase competence in management of both natural (mangroves) and 

plantation forests. This will involve developing capacity to formulate work 

plans, implement, monitoring and evaluate initiatives to ensure best returns 

without compromising forests sustainability. 

3) Mangrove forestry resources in the coastal zones should be managed by the 

coastal communities like other community forests so as to improve 

participation of fishers‟ communities in sustainable management of 

mangroves. 

4) Local Government Authorities should stop clear-cutting of mangroves and the 

use of unsustainable harvesting methods by ensuring regular patrol in 

collaboration with other important forest stakeholders in particular fishers‟ 

communities. 

5) The Government through Ministry of Natural Resources and Tourism should 

enact the specific policy and guidelines for mangroves management. While the 

available Polices and Acts need revision to include broad coverage on 
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mangrove forestry resources; and also strengthening of the existing bodies is 

still another mistake to be corrected.  

6) Fishers‟ communities should be empowered through establishment of 

sustainable alternative sources of income in particular more income generating 

activities (Beekeeping and seaweed farming) as well as provision of proper 

fishing gears (fibre boats) so as to alleviate rampant poverty.   
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5.4 Areas for Further Research 

Sustainability of mangrove forestry resources along the coastal areas of Kunduchi and 

Bagamoyo, for further research is suggested in the following areas:  

1) The values of ecosystem goods and services derived from mangrove 

ecosystem along the coastal areas of Kunduchi and Bagamoyo have not been 

thoroughly investigated.   

2) To assess the impacts of tourism activities on the sustainable management of 

mangrove forestry along the coastal area of Bagamoyo. The effects of tourism 

development on mangroves sustainability in Bagamoyo have not been well 

addressed.  

3) Impacts of climate change on the sustainable management of mangrove 

forestry resources. 
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LIST OF APPENDICES 

Appendix 1: Household questionnaire 

Questionnaire number …………….                Date……………………………. 

District………………………………             Village…………………………… 

 

1.0 SOCIO-DEMOGRAPHIC CHARACTERISTICS 

1.1 Tick your sex                       Male     1                            Female       2 

     

1.2 Tick your age            18-30years      1                      31-40years           2                               

                       41-50years       3                       above 50years    4                   

                                                

1.3 Level of Education:    Informal       1                    Primary                    2 

                              Secondary    3                    College or above       4 

                                                                                         

2.0 ECONOMIC INFORMATION 

       2.1 What is your main economic activity?      

  Farming                  1                       Trade on wood/forest resource    4 

              Fishing                    2                        Others (specify)……………       5 

  Livestock keeping   3 

 

       2.2 How does your economic activity related to mangrove forest resources?  

            Poles for boat construction                  1              Fire wood                  2 

            Clearing of forest for salt extraction  3              Charcoal production  4 

            Clearing of forest for fish pond         5              others (specify)……   6 

3.0 CONSERVATION ACTIVITIES 

       3.1 Is there any institution dealing with conservation of Kunduchi/Bagamoyo  

 mangroves?                        Yes    1                                   No           2 
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3.2 If yes, what are they? 

………………………………………………………………………………………

…………………………………………………………………………… 

       

     3.3 Mention the important responsibilities of those institutions  

………………………………………………………………………………… 

………………………………………………………………………………… 

 

     3.4 Are you involved in conservation activities of mangrove forest?   Yes 1   

                                                                                            No 2 

     3.5 If Yes, how? 

………………………………………………………………………………………………

…………………………………………………………………………………… 

 

     3.6 If No, why? 

………………………………………………………………………………………………

…………………………………………………………………………………… 

 

     3.7 How do you assess the extent of the mangrove degradation in your area?   

  Increased                  1                            Decreased                2 

 No change                 3                            Do not know           4 

 

    3.8 What are the causes of mangrove degradation? 

          …………………………………………………………………………………….. 
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4.0 STRENTHS, WEAKNESSES, OPPORTUNITIES AND THREATS 

   4.1 What are the major strengths, weaknesses, opportunities and threats on 

sustainability of Kunduchi/Bagamoyo mangrove forest resources? 

S/n Strengths Weaknesses Opportunities Threats 

1     

2     

3     

4     

 

 

5.0 MITIGATION MEASURES 

   5.1What are the mitigation measures undertaken to overcome the degradation of 

 mangrove forest resources?  

………………………………………………………………………………… 

………………………………………………………………………………… 

 

  5.2 Do you think are effective?                  Yes         1                          No          2 

 

  5.3 If No, what should be done? 

………………………………………………………………………………………………

…………………………………………………………………………………… 
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Appendix 2: Unstructured questionnaire for key informants 

1. What is your job title? ……………………………………………………………..                                                                                         

  2. How many years have you been in this position as a staff? ……………………… 

  3. Are you the native of the Kunduchi/Bagamoyo society?  Yes 1          No 2 

  4. If Yes from which village? ……………………………………………………….      

  5. What are the benefits accrued by community members from mangrove resources? 

       .................................................................................................................................. 

   6. What are conservation initiatives (activities) does the community undertake to ensure 

mangrove sustainability? …………………………………………………………….. 

    7.  How many times in a month have you encountered mangrove deforestation 

incidences in your area? 

    8. What type of deforestation is affecting mangrove in your area? 

    9. Apart from deforestation, what other illegal activities have you experienced in a 

period of past ten years in Kunduchi/Bagamoyo mangrove forests? 

   10. What is your comment about trend of illegal activities in Kunduchi/Bagamoyo 

Mangrove forest in the period of past ten years?  

    11. What measures have you applied to minimize illegal activities in Kunduchi 

Mangrove   forest resources? 

     12. Do you think are effective?        Yes        1                      No      2      

13.If NO, what should be done to alleviate illegal activities in Kunduchi/Bagamoyo? 
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Appendices 3: Degradation of Mtongani mangrove forests in terms of bare land 

Site 

Temporal plots 

established (size was 

50x50m) 

Patches 

observed 

Size of 

patch 

Total area 

degraded 

(m
2
) 

Proportion 

of a ha 

Mtongani 1 1 30mx40m 1200 0.48 

Mtongani 2 1 30mx50m 1500 0.6 

Mtongani 3 1 40mx50m 2000 0.8 

Mtongani 4 0 0 0 0 

Mtongani 5 0 0 0 0 

Mtongani 6 1 30mx50m 1500 0.6 

Mtongani 7 0 0 0 0 

Mtongani 9 1 40mx50m 2000 0.8 

Mtongani 10 1 30mx40m 1200 0.48 

Mtongani 11 0 0 0 0 

Mtongani 12 0 0 0 0 

Mtongani 13 1 30mx50m 1500 0.6 

Mtongani 14 1 30mx40m 1200 0.48 

Mtongani 15 0 0 0 0 

Mtongani 16 1 40mx50m 2000 0.8 

Mtongani 17 0 0 0 0 

Mtongani 18 1 30mx50m 1500 0.6 

Mtongani 19 1 30mx50m 1500 0.6 

Mtongani 20 0 0 0 0 

 Total 11   17100 0.36  

Source: Field data, 2013 
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Appendices 4: Degradation of Mbuyuni mangrove forests in terms of bare land 

Site 

Temporal plots 

established (size 

was 50x50m) 

Patches 

observed 

Size of patch Total area 

degraded 

(m
2
) 

Proportion 

of a ha 

Mbuyuni 1 1 30mx40m 1200 0.48 

Mbuyuni 2 0 0 0 0 

Mbuyuni 3 1 40mx50m 2000 0.8 

Mbuyuni 4 0 0 0 0 

Mbuyuni 5 0 0 0 0 

Mbuyuni 6 1 30mx50m 1500 0.6 

Mbuyuni 7 0 0 0 0 

Mbuyuni 9 1 40mx50m 2000 0.8 

Mbuyuni 10 1 30mx40m 1200 0.48 

Mbuyuni 11 0 0 0 0 

Mbuyuni 12 0 0 0 0 

Mbuyuni 13 1 30mx40m 1200 0.48 

Mbuyuni 14 0 0 0 0 

Mbuyuni 15 0 0 0 0 

Mbuyuni 16 1 40mx50m 2000 0.8 

Mbuyuni 17 0 0 0 0 

Mbuyuni 18 1 30mx40m 1200 0.48 

Mbuyuni 19 1 30mx50m 1500 0.6 

Mbuyuni 20 0 0 0 0 

Mbuyuni 1 1 30mx40m 1200 0.48  

Mbuyuni Total  9   13800 0.48 

Source: Field data, 2013 
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Appendices 5: Degradation of Kaole mangrove forests in terms of bare land 

Site 

Temporal plots 

established (size was 

50x50m) 

Patches 

observed 

Size of patch Total area 

degraded 

(m
2
) 

Proportion 

of a ha 

Kaole 1 1 30mx40m 1200 0.48 

Kaole 2 1 30mx50m 1500 0.6 

Kaole 3 1 40mx50m 2000 0.8 

Kaole 4 1 30mx50m 1500 0.6 

Kaole 5 1 40mx50m 2000 0.8 

Kaole 6 1 30mx50m 1500 0.6 

Kaole 7 0 0 0 0 

Kaole 9 1 40mx50m 2000 0.8 

Kaole 10 1 30mx40m 1200 0.48 

Kaole 11 0 0 0 0 

Kaole 12 1 40mx50m 2000 0.8 

Kaole 13 1 30mx50m 1500 0.6 

Kaole 14 1 30mx40m 1200 0.48 

Kaole 15 0 0 0 0 

Kaole 16 1 40mx50m 2000 0.8 

Kaole 17 0 0 0 0 

Kaole 18 1 30mx50m 1500 0.6 

Kaole 19 1 30mx50m 1500 0.6 

Kaole 20 1 40mx50m 2000 0.8 

  Total 16   24600 0.52  

Source: Field data, 2013 
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Appendices 6: Degradation of Mtongani mangrove forests in terms of bare land 

Site 

Temporal plots 

established (size was 

50x50m) 

Patches 

observed 

Size of 

patch 

Total area 

degraded 

(m
2
) 

Proportion 

of a ha 

Magomeni 1 1 30mx40m 1200 0.48 

Magomeni 2 1 30mx50m 1500 0.6 

Magomeni 3 1 40mx50m 2000 0.8 

Magomeni 4 0 0 0 0 

Magomeni 5 1 30mx50m 1500 0.6 

Magomeni 6 1 30mx50m 1500 0.6 

Magomeni 7 0 0 0 0 

Magomeni 9 1 40mx50m 2000 0.8 

Magomeni 10 1 30mx40m 1200 0.48 

Magomeni 11 1 30mx50m 1500 0.6 

Magomeni 12 0 0 0 0 

Magomeni 13 1 30mx50m 1500 0.6 

Magomeni 14 1 30mx40m 1200 0.48 

Magomeni 15 0 0 0 0 

Magomeni 16 1 40mx50m 2000 0.8 

Magomeni 17 1 30mx40m 1200 0.48 

Magomeni 18 1 30mx50m 1500 0.6 

Magomeni 19 1 30mx50m 1500 0.6 

Magomeni 20 0 0 0 0 

 
Total  15   21300 2.13 

Source: Field data, 2013 
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Appendices 7: Degradation of Mbuyuni mangroves forests in terms of salt pans 

Site 

Salt pans observed (size 

was 50x50m) 

Size of 

salt 

pans 

Total area 

degraded 

(m
2
) 

Total area 

degraded 

(ha) 

Proportion 

of a ha 

Mbuyuni 1 1 15mx30m 450 0.05 

Mbuyuni 2 1 10mx20m 200 0.02 

Mbuyuni 3 1 15mx30m 450 0.05 

Mbuyuni 4 1 10mx15m 150 0.02 

Mbuyuni 5 1 10mx15m 150 0.02 

Mbuyuni 6 1 10mx20m 200 0.02 

Mbuyuni 7 1 10mx15m 150 0.02 

Mbuyuni 8 1 15mx30m 450 0.05 

Mbuyuni 9 1 10mx15m 150 0.02 

Mbuyuni 10 1 15mx30m 450 0.05 

Mbuyuni 11 1 10mx20m 200 0.02 

Mbuyuni 12 1 10mx20m 200 0.02 

Mbuyuni 13 1 15mx30m 450 0.05 

Mbuyuni 14 1 10mx15m 150 0.02 

Mbuyuni 15 1 15mx30m 450 0.05 

Mbuyuni 16 1 10mx20m 200 0.02 

  Total  16   4450 0.45 

Source: Field data, 2013 
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Appendices 8: Degradation of Kaole mangroves forests in terms of salt pans 

Site 

Salt pans 

observed (size 

was 50x50m) 

Size of 

salt pans 

Total area 

degraded (m
2
) 

Total area 

degraded 

(ha) 

Proportion 

of a ha 

Kaole 1 1 10mx20m 200 0.08 

Kaole 2 1 10mx20m 200 0.08 

Kaole 3 1 15mx30m 450 0.2 

Kaole 4 1 10mx15m 150 0.08 

Kaole 5 1 10mx15m 150 0.08 

Kaole 6 1 10mx20m 200 0.08 

Kaole 7 1 10mx15m 150 0.08 

Kaole 8 1 15mx30m 450 0.2 

Kaole 9 1 10mx15m 150 0.06 

Kaole 10 1 15mx30m 450 0.2 

Kaole 11 1 10mx20m 200 0.08 

Kaole 12 1 10mx15m 150 0.08 

Kaole 13 1 15mx30m 450 0.2 

  Total  13   3350 0.12 

Source: Field data, 2013  

 


