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ABSTRACT
This study examines the services that the Ngorongoro Conservation Area (NCA) has been providing to local communities in the area, the successes attributable to the multiple land use practices in the NCA and explores the challenges associated with the application of the multiple land use model in the NCA. The Ngorongoro Conservation Area Authority (NCAA) deploys a multiple land use model, whose main objectives are to foster the conservation of natural and cultural resources while safeguarding the interests of local residents and boosting tourism. This study uses a cross-sectional design in which data was collected at one point in time from a selected sample of respondents this is due to the limited time allocated for this study and financial constraint. The researcher used interviews, focus group discussion and observation to support different aspects of the study, however to derive both primary and secondary data for the research. In this study the researcher used ‘thematic coding’ which helped to identify common issues that recur while sorting out the main themes. The study found that operations in the NCA focused on the attainment of the three major pillars of its establishment: Ensuring conservation and improving tourism activities while promoting the livelihoods of the pastorals in the area. The government, therefore, should make sure tourism policy states clearly the three objectives of NCAA as it was highly based on the social services provided by the NCA to the local community, sustainability of multiple land use model in NCA and the challenges observed during conservation. Also findings indicate the failure of the NCAA to provide good links between NCAA and community. Therefore the study, recommends for research on how to reform the pastoral council and its management.
Keywords: Ngorongoro Conservation Area, Local Communities, Area, Land.
TABLE OF CONTENTS
iiCERTIFICATION

COPYRIGHT
iii
DECLARATION
iv
DEDICATION
v
ACKNOWLEDGEMENTS
vi
ABSTRACT
vii
TABLE OF CONTENTS
viii
LIST OF TABLES
xiii
LIST OF FIGURES
xiv
LIST OF ABBREVIATIONS
xiii
CHAPTER ONE
1
INTRODUCTION
1
1.1 
Overview
1
1.2 
Introduction to Research Problem
1
1.3 
Statement of the Research Problem
3
1.4 
General Objectives
3
1.4.2 
Specific Objectives
4
1.5 
Research Questions
4
1.6 
Significance of the Study
4
1.7 
Scope of the Study
5
1.8 
Limitations of the Study
6
CHAPTER TWO
8
LITERATURE REVIEW
8
2.1 
Introduction
8
2.2 
Conceptualisation of Key Terms
9
2.2.1 
Multiple Land use Model in the Context of Ngorongoro
11
2.2.2 
Village Land Act, No. 5 of 1999 [Cap. 114 R.E. 2002]
12
2.2.3 
Land Use Planning Act No. 6 of 2007
13
2.3 
Review of Theoretical Frameworks
13
2.4 
Empirical Literature Review
18
CHAPTER THREE
23
RESEARCH METHODOLOGY
23
3.1 
Introduction
23
3.2 
Research Design
23
3.3 
Location and Conservation Value
23
3.4 
Research Approach
27
3.5 
Sample Size and Sampling Techniques
28
3.6 
Data Collection Methods
29
3.6.1 
Interviews
30
3.6.2 
Focus Group Discussion
31
3.6.3 
Observations
32
3.7 
Data Processing and Analysis
33
3.8 
Validity and Reliability
33
3.9 
Ethical Considerations
34
CHAPTER FOUR
35
RESULTS AND DISCUSSION
35
4.1
Introduction
35
4.2 
Gender of the Respondents
35
4.3 
Respondents’ Level of Education
35
4.4 
Respondents’ Marital Status
36
4.5 
Success of Multiple Land use in Ngorongoro Conservation Area
37
4.5.1 
Establishment of Management Zone Schemes
38
4.5.2 
Gazetting of the NPC
42
4.5.3 
Improvement Tourism Activities in NCAA
48
4.5.4 
Increase of the Income Accrued from Tourism
49
4.6 
Services Provided by NCA to Local Communities
51
4.7 
Main Conservation Challenges Associated with the Implementation of Multiple Land use Concept
54
CHAPTER FIVE
59
SUMMARY, CONCLUSION AND RECOMMENDATIONS
59
5.1 
Introduction
59
5.2 
Conclusion on Major Findings
59
5.3 
Conclusion
63
5.4 
Recommendations to NCAA Management
65
5.5 
Recommendations for Further Studies
68
REFERENCES
69
APPENDICES
72



LIST OF TABLES
Table 4.1: Gender of the Respondents
35
Table 4.2: Respondents’ Level of Education
36
Table 4.3: Respondents’ Marital Status
36
Table 4.4 Significance of Management Zones and Sub-Zones for Conservation Pillars in NCA
38
Table 4.5: NCAA Sponsored Students in the Period of 2014-2019
52
LIST OF FIGURES

Figure 3.1: Map of the NCA Location
26
Figure 3.2: One of the Interviews Conducted Ngorongoro Conservation                          Area (NCA)
31
Figure 3.3:  One of the Focus Group Discussions at Kayapusi Village
32
Figure 4.1: Maize Supplied to Local Communities for the Period of                                2014-2019
47
Figure 4.2: Tourists visited NCAA from 2014-2019
48
LIST OF ABBREVIATIONS
CLUES
Conversion of Land Use and its Effects at Small regional extent

EA

Environment Assessment

EIA

Environment Impact Assessment

GMP

General Management Plan

GDP

Gross Domestic Product

HIV

Human Immune Deficiency Virus

LAU

Limits of Acceptable Use

MLUM
Multiple Land Use Model

NCA

Ngorongoro Conservation Area

NCAA

Ngorongoro Conservation Area Authority

NPC

Ngorongoro Pastoralists Council

NEMC

National Environment Management Council

PC

Pastoralist Council

SME

Serengeti Mara Ecosystem

SUA

Sokoine University of Agriculture

UNESCO
United Nations for Science, Education, and Culture Organisation

URT

United Republic of Tanzania

VIC

Visitors Information Centre

CHAPTER ONE

INTRODUCTION

1.1 Overview
This chapter presents an introduction of the study. Specifically, it defines allthe concepts as applied in this research. Moreover, its present the background to the research problem, statement of the research problem, hypotheses, scope of the study, and objectives of the study, as well as its significance and limitations.

1.2 Introduction to Research Problem 

Understanding the effectiveness of the Multiple Land Use practice is vital in engendering the sustainability of conservation areas to establish the most desirable direction for future development. The suitability for diverse land applications need careful study to direct the growth of land uses in most appropriate sites. Multiple land application refers to the utilisation of land for multiple purposes, for example, grazing of livestock, recreation and timber production (OECD Statistics Directorate, 2001). 

The term might also apply to the utilisation of associated land, bodies of water for recreational purposes, fishing and water supply in a framework that ensures benefit sharing among resource owners while sustaining nature and its resources Within the NCA, the framework is simplified in a model that integrates local community, tourism development, and conservation that places impetus on the sustainability of the ecosystem and engendering of sustainable development. The Ngorongoro Conservation Area Authority (NCAA) was set up in 1959 by the Ngorongoro Conservation Area (NCA) Ordinance No. 413 of 1959 as a multipurpose land area. It was meant to foster the conservation of natural resources, protect the interests of NCA indigenous people while fostering tourism. The Ngorongoro Conservation Area is an endowed protected area in Africa where conserving natural resources is an integral part of human development. The NCA is found in Ngorongoro, one of the three divisions constituting Ngorongoro district of Arusha region. 
The NCAA cooperates with the indigenous residents of the Ngorongoro Conservation Area to preserve professionally bountiful natural and historical resources found in the area, while ensuring maximum social services reach residents, staff and visitors. Hence, the NCAA’s mission is to keep the NCA as a world heritage site and eighth wonder of the world. This is achieved by providing legitimate social services to NCA local residents; managing the natural, cultural and archaeological resources; maintaining committed and highly qualified staff; implementing appropriate policies, providing high quality tourism services, and forging partnerships with local, regional and international stakeholders. All these land applications contribute meaningfully as well as environmentally, socially and/or economically to South Australia’s wealth in terms of built natural assets, which underscore long-term and sustainable prosperity. 
Ngorongoro conservation Area (NCA) is a widely recognized as a longest standing experiment in multiple land-use promoting both natural resources conservation and pastoral development in northern Tanzania. Ngorongoro conservation Area established in 1959 and it is the only multiple land-use area of its kind in East Africa and provide a valuable of the impacts of multiple land-use polices within a developing country context. 

1.3 Statement of the Research Problem
Since its establishment in 1959, the Ngorongoro Conservation Area Authority (NCAA) land is subject to multiple uses has been operating with the three objectives of conserving wildlife, fostering their co-existence with humans, improving the tourism services with livelihood improvement of semi-nomadic Maasai pastoralists practising traditional livestock grazing (McCabeetal, 1992). However, the current situation of NCA did not really qualify the three objectives pertaining to its establishment because of failure to balance the three objectives.
On the other hand, the NCA efforts aimed to rectify the situation such as reviewing the multiple land use model, strategic plan, tourism plan and review of GMP has not given expected results. It is against this background that this study assessed the performance of the attainment of these objectives. To achieve this purpose, the following research questions guided this study: i) What are the services that the NCA have been providing to the local communities in the area? ii) What successes that have been attributable to the multiple land use practice in the NCA? iii) What challenges are associated with the multiple land use model in the NCA? The Ngorongoro Conservation Area is widely recognised as one of Africa’s longest-standing experiments in multiple land-use promoting both natural resource conservation and pastoral development in northern Tanzania. Although much has been done to maintain the status of multiple land use concept but still little was known about its effectiveness in the NCA. 
1.4 General Objectives

To provide understanding on the effectiveness of the multiple land use practices in conservation of protected areas.

1.4.2 Specific Objectives

The specific objectives of this study were to:

i. Assess the services that the NCA have been providing to local communities in the area.

ii. Examine the successes attributable to the multiple land use practices in the NCA.

iii. Evaluate the challenges associated with the application of the multiple land use model in the NCA.
1.5 Research Questions

Based on the specific objectives, the study was guided by the following research questions:

i. What services has the NCA been providing to the local communities in the area? 

ii. What successes are attributable to the multiple land use practice in the NCA? 

iii. What challenges are associated with the application of multiple land use model in the NCA?
1.6 Significance of the Study

The Ngorongoro Conservation Area is one of Africa’s longest-standing experiments in multiple land-uses promoting in terms of both natural resource conservation and pastoral development in northern Tanzania. This study, therefore, has provided a case study on the management in the Ngorongoro Conservation Area and details the studies and planning processes used to develop a conservation and development strategy as well as a general management plan for the area. 
With the help of photographs and numerous maps and graphic presentations, this work details some of the applied research studies available to managers and planners in the area and describes how this body of information can help establish a “designed future” for natural resources and economic and social conditions in the Ngorongoro Conservation Area (Thompson1997) his study  also will be of benefit to different scholars who are interested in conducting studies on multiple land uses, since the findings  constitute a  source literature review. 
The study could also benefit policymakers and those investing in the tourism industry in NCA. The  Tanzania government could also benefit from this work, a sit could understand the sector of investment that can generate national income and provide employments to majority of Tanzanians who are unemployed.  Ngorongoro district communities would benefit from this study due to clear understanding of community perception and expectation on multiple land-use; as such, they would be able to undertake intensive conservation for their own benefit and the government.
1.7 Scope of the Study

This study was carried out in the Ngorongoro conservation area situated in the Northern Highlands of Tanzania. The NCA has the capacity to house only 25,000 people with their livestock. The 2007  human population census indicates that 64,000 people live in NCA, more than double the recommended number. The Ngorongoro Conservation Area (809,440 ha) covers vast swathes of highland plains, savannah, savanna woodlands, and forested area, from the plains of the Serengeti National Park in the north-west, to the eastern part of the Great Rift Valley. 
Since 1959, the area has been designated as an area for multiple land application, with the wildlife co-existing with semi-nomadic Maasai pastoralists practising largely traditional livestock grazing. The designated area covers the Ngorongoro Crater, the world largest caldera, and the Olduvai Gorge, 14km long deep ravine, dubbed the “cradle” of humankind. The area has global significance when it comes to biodiversity conservation in light of the ever existence global threat to the black Rhino, an endangered  species, wildlife density in the Ngorongoro Crater and surrounding areas, and the annual migration of the wildebeest, zebra, Thompson and Grants gazelles and other ungulates to the northern plains.
1.8 Limitations of the Study
Several technical and methodological limitations emerged during the study hence limiting the goals of this study. To begin faceing language barrier, as the targeted community members, mostly Maasai, spoke only the native Maa language. Though the language problem was anticipated by the team from the outset, it was grossly underestimated as it became apparent during data collection. In consequence, a hired translator took longer than initially projected to translate the transcripts. Even then, some errors were evident when it came to, especially, reporting responses. 
Second, it was increasingly difficult for the research to establish some of the information pertaining to multiple land application primarily because the model in use was still in the review process. The study established that some community members withheld information on these multiple land uses dreading that the NCAA could regulate the usage of such places, hence limiting the community’s use of those areas. This fear hadhad a significant affect on the establishment of the effectiveness of the NCCAA multiple land use mode. 
Thirdly, non-English speaking tourists made the researcher depend on tour operators (guides and drivers) for translations, hence curtailing the interest and the potential excitement of the respondents. In fact, many of the tourists asked for a number of questionnaire copies because of accidental errors in their writing; this development transcended the author’s expectations and contingency plan. As are sult, there were additional costs in stationery supplies and refreshments for research assistants who administered the questionnaires. The time spent on data collection was also longer than expected. 
Fourthly, the study area was marked by remoteness and poor road access of the community and difficulties inherent in enforcing effectively the issue of multiple land use, which in turn increased the costs and time spent on data collection. These time and financial constraints collectively limited the conduct of this study generally. Overall, the sample of interviews and the frequency of site for visits to make necessary confirmations were insufficient. As such, there was a need for further studies on the study area.

CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction
This chapter reviews the literature related to the multiple land use model in Ngorongoro Conservation Area Authority and shed light on the understanding of the effectiveness of multiple land use modal, services provided by NCAA to the local community and the successes realized by multiple land use modal by local community through conservation practices and local engagement. However, this chapter also show some light on some conceptualization of various key terms and theoretical frameworks as well as the conceptual framework in analysing the multiple land use modal in Ngorongoro.

“Seeing a Bateleau eagle flying overhead is a good me. To the friend of Conservation and sustainability it means the land is well cared for and there is a hope for the wildlife and the people because there are those who cares for people, cares for the land and care for wildlife”—Conservation Co-operation Africa.

UNEP - WCMC 2012 described several criteria for conservation of NCA as a multiple land use as: The first criterion (IV) identified by UNEP and WCMC is the fact that Ngorongoro Conservation Area has produced along sequence of vital evidence pertaining to human evolution and human-environment dynamics, which together span from four million years ago to the start of this era, including physical evidence of significant benchmarks pertaining to human evolutionary development. 
Generally, much of Olduvai Gorge remains largely debatable; the extent and density of their assemblage is still remarkable. Several fossils in the hominid lineage have been discovered on this site. Moreover, future studies on the property could produce much more evidence on the rise of “anatomically modern humans”, modern human behaviour and ecology. Another criterion (vii) has to do with the astounding landscape of the Ngorongoro Crater coupled with its un-paralleled density of wildlife is one of the memorable natural wonders of the world. For example, the sheer huge numbers of wildebeest numbers (more than 1 million) go through large swathes of the territory during the annual migration across the Serengeti ecosystem. Moreover, they calve in grass plains sandwiched between the Ngorongoro Conservation Area and Serengeti National Park.
The third criterion (viii) is the fact that the Ngorongoro crater is the largest “unbroken caldera” found in the entire world. The crater, alongside the Olmoti and Empakaai craters are an integral part of the eastern Rift Valley, whose volcanism can be traced back to the late Mesozoic / early Tertiary periods. The area is famous for its geology. The property covers Laetoli and Olduvai Gorge, a significant human evolution “paleontological record”. Fourthly, the variations in climate, landforms and altitude have created diverse overlapping ecosystems and distinct habitats. These habitats are marked by short grass plains, highland catchment forests, savannah woodlands, Montana long grass plains, and high open moorlands. Furthermore, the area is an integral part of the Serengeti ecosystem, one of the last intact ecosystems in the world populated by large and spectacular animals, whose migrations have been a source of memorable spectacle.

2.2 Conceptualisation of Key Terms
Multiple land application entails utilising land for more than one purpose, for example, grazing of domestic animals, use for recreation, and use for timber production. In this regard, the researcher can also apply multiple land uses to the utilisation of associated water bodies for recreational purposes, for fishing, and for water supply (OECD Statistics Directorate, 2001). Understanding the effectiveness of the Multiple Land Use or MLUF Concept is vital in the sustainability of conservation areas to establish the most suitable direction for future development, the appropriateness for diverse land utilisations. Thus this area needs to be carefully studied to shed light on and direct the growth of land uses in relevant areas. 
The MLUF was developed by the Standing Council on Energy and Resources for minerals and energy resources sector. In this regard, the exposure of key stakeholders from other industry and land to the draft framework uses imply that the framework is feasible for applicable to land use change situations not involving the mineral and energy resources sector. Components within the Australian Framework must be part of a successful multiple and sequential land use which include leadership, facilitation and co-ordination, planning, partnerships, engagement, information, assessments and approvals, as well as monitoring and compliance, continuous improvement, sharing and collaboration. 
Moreover, the MLUF guiding principles underscore crucial activity areas required to attain multiple and sequential land utilisation outcomes. In this regard, the principles require embodiment in governments, community and industry to ensure their mindsets are in sync with requisites in land use planning, policy and development. The basic principles include best use of resources, coexistence, strategic planning, tailored participation of societies and landowners, participation and information, decision-making and, more significantly, accountability, efficiency, and accessibility of relevant information.

2.2.1 Multiple Land use Model in the Context of Ngorongoro

The multiple land use has been operating with the three objectives which are conservation of wildlife co-existing, improving tourism services with livelihood improvement of semi-nomadic Maasai pastoralists exercising traditional type of livestock grazing. The multiple land use concept in NCAA should not compromise the coexistence of another component for multiple land concept which are conservation of wildlife co-existing, improving tourism services with livelihood improvement of semi-nomadic Maasai pastoralists exercising traditional livestock grazing.
Barriers such as political and socio-economic challenges that may influence the success of this model. The causes, outcomes, and control of land utilisation change have become significant subjects of discussion in the contemporary society. Moreover, urban land application and “sprawl a hot-button issue” and matters relating to rural land use have also featured prominently in the headlines. Consequently, policy-makers and citizens have realised that many environmental and economic matters cannot sidestep the question of land use.
In 1960, immediately after the establishment of the NCA,the human population only stood at  8,000 people (Hijaziet. al. 1997). Yet, the 2017 Population and Livestock Census in NCA revealed that there were 93,136 people, far outstripping the 25,000-strong envisaged by the initial projections to be amenable to human and wildlife co-existence. The Land Act categorises land into different forms including public land, village land, and reserved land. NCA is one of the categories that belong to reserved land and established to reconcile the interests of natural resources conservation and development. Livestock production is one of the land uses that are allowed in NCA as part of compatible activities for pastoralists' economic development and food production. So long as NCA falls under the reserved land according to this Act, the ambiguity of having villages in the area should be re-examined. Improvement of livestock production, which is one of the fundamental principles of utilizing NCA land profitably and anticipated to offer optimal benefits to the community without compromising the principles of sustainable natural resources conservation, should be given priority because the activity does not deviate from the provisions of the Land Act 4 of 1999. 
2.2.2 Village Land Act, No. 5 of 1999 [Cap. 114 R.E. 2002] 

The Village Land Act is, arguably, one of the foremost pieces of legislation that directly impact on the wellbeing of the majority of Tanzanians. The Act advocates for the major parts of administration of land in the country to be decentralised to villages and guarantees firm administrative set up to protect small-holder security of tenure. Fundamentally, the Act vests all village land in the Village Authority. The fact that NCA falls under the reserved land category and because some villages in NCA possess only registration numbers without physical boundaries demarcation, while others have no registration at all, implies that under the current MLUM villagers in the area have no right of land ownership, a situation that needs specific assessment if the future management of NCA will have to be administered without critical conflicts. 

2.2.3 Land Use Planning Act No. 6 of 2007 

Basically, the Land Use Planning Act requires land utilisation to be organised in a planned fashion, with endorsements from respective government authorities. Among other issues, the Act requires all land in the country to be used for the benefit of people referred to as “beneficial use”; meaning the use of land that is conducive to public health, welfare and safety. Section 45(1) specifies that any approved plan will be relevant to the area or zone relating to whether it is legally embodied in a local authority. It also states that every person, agency or relevant planning authority ought to abide by the dictates of the plan in place. Section 47 spells out that any landholder or land occupier will be obliged to take all necessary measures to ensure voluntary adherence to an endorsed plan by carrying o0ut relevant and appropriate activities on one’s legally owned land. 
To ease land use conflicts which are currently prevailing in NCA the future MLUM should delineate the area into zones where social-economic activities including; schools, health facilities, livestock infrastructure and other social facilities shall be allowed and living other zones exclusively for natural resources conservation and controlled livestock grazing. Once NCAA in collaboration with resident pastoralists and NDC have developed the main proposed management zones, every person, agency or relevant planning authority shall be obliged to comply with the requirements of the approved zoning plan.

2.3 Review of Theoretical Frameworks

Theories developed prior to this research used to guide the study being proposed in this study. In the context of multiple land use model, it is imperative to understand that this comes out as when one allocated a piece of land in more than one competing use at the same time. Some of the reason for developing multiple land use models includes increasing production efficiency, improving land management performance while at the same time allowing for generation of multiple benefits especially those arising from ecosystem services including provisional services. 
This study was guided by four models which are the Land Use Change Model, South Australia, Conversion of Land Use and Its Effect on Small Regional Extent (CLUE-S) model and Egg Sustainability model. The four theoretical case studies will be used to compare with the multiple land application model in the Ngorongoro Conservation Area and draw on approaches that will be applied in the research process. Ngorongoro Conservation Area (NCA) is a multiple development and wildlife conservation. Indeed, since its being gazetted in 1959, the area has attained more than 48 years’ experience of combining both conservation and economic development. Indubitably, the area constitutes one of the unique conservation units, which also serves as a model for multiple land-use systems in Sub Saharan Africa.
The conversion of land application and its associated effect on the small regional extent (CLUE-S) model whose application in land use change simulation is in the ascendancy (Veldkamp & Fresco, 1996).In this regard, this utilisation serves as empirical literature for contrasting with expected model of the NCAA of this study. The CLUE-S model has been built to simulate land use alterations and its impact on the environment at the meso/micro scale levels. It can synchronously simulate the alterations in multiple types in addition to ushering in dynamic driving factors, for example, population and economic growth, in a bid to enhance simulation accuracy.  In any case, the CLUE model cannot directly be used at the regional level.  
In consequence, the modelling approach has morphed into CLUE-S or the Conversion of Land Use and Its Effects on Small regional extent). Ultimately, the CLUE-S has been developed for spatially explicit simulation of land application change based on an empirical analysis of location suitability combined with the dynamic simulation of competition and interactions between the spatial and temporal dynamics of land use systems. Verburg, et al. (2002) and Verburg and Veldkamp (2003) provide further information on the development of the CLUE-S model. More recent versions of the CLUE model include the Dyna-CLUE (Verburg and Overmars, 2009) and the CLUE-Scanner which also covers new methodological advances.

2.3.1 South Australia Model 
This model constitutes pioneer of multiple land application. Moreover, it has evidenced sequential land use outcomes over a range of land uses, including multiple uses for regional reserves and marine park systems coupled with success in opening the Woomera Prohibited Area. These land uses hint at their value and invaluable contribution to the environmental, social and/or economic viability of South Australia’s wealth, which can also help to account for how the state had built up and benefited from natural assets and these natural assets for sustained prosperity. In consequence, South Australia’s regions have a strong economic base in mining, tourism and premium food and wine (Government of South Australia 2017). Implicitly, three key targets for their models are to ensure efficient production from mining, increased benefits from tourism activities and improve food and wine production in their land. 
This has some linkages with the Ngorongoro multiple land use model primarily because it was established with three major pillars of ensuring conservation, improving tourism activities, and promoting the livelihoods of the pastoralists in the area. Using the lessons and practices drawn from Australia, this study also set outto assess the success and/or challenges associated with this practice in the NCA. Land use and land cover change trends, arguably, can be accessed easily and linked to population data, on condition the unit of analysis remains the national, regional, district or municipal level. 
Moreover, land application and land cover alterations result from various natural and human factors occurring in prevailing social, economic and political contexts. Consequently, local human activities appear to be determined by assessing the rates and types of changes and evaluating other relevant sources of data such as demographic profiles, household characteristics and policies pertaining to land resources administration. Using these models, it is possible for researcher to deduce on the purpose of setting aside a piece of land into various uses including those that are put up in the NCA multiple use models. So this will also be used along with other theories to enable achievement of this goal of the study
The primary land uses permissiblein the area include conservation of natural resources, extensive livestock production, pastoralist, small-scale cultivation, and tourism. Experience in undertaking such multiple land-application philosophy coupled with the areas’ special conservation values and attributes have transformed the NCA into a focal point of international interests and serious scrutiny. 
2.3.2 Egg of Sustainability Model
to explain the scenarios under which NCA MLUM can or cannot be viable for people and conservation (IUCN, 1994). The model shows the link between people and ecosystem as a circle within another in the mould of the yolk inan egg. Implicitly, people operate within the ecosystem and, finally, one is dependent on others. In this analogy an egg is good only when both the albumen and yolk are in a good condition; similarly, a society is sustainable when both the people and their ecosystem operate in harmony. Thus, sustainable development is realisable when people and the ecosystem’s well-beings both reflect good operations. On the other hand, deterioration in the well-beings of either (ecosystem and/or society) could translate into unsustainable development as Figure 2.1illustrates this:
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Figure 1.1: Egg of Sustainability Model (A) showing the Desired Situation and (B) depicting the NCA’s Current Situation (IUCN1994)

2.4 Empirical Literature Review
According to Diaz et al. (2015,) the first public product of the MLUM is its Conceptual Framework. This conceptual and analytical tool describes all the MLUM functions in addition to delineating the structure and comparability of the syntheses that the MLUM engenders at different spatial scales, on varying themes, and in diverse regions. Important innovative MLUM aspects of the Conceptual Framework include its transparent and participatory construction process as well as explicit treatment of diverse scientific disciplines, stakeholders, and knowledge systems, such as indigenous and local knowledge. 
As the impetus on co-building of integrative knowledge is common among an increasing number of global initiatives, this framework extends beyond the confines of MLUM, and hence is useful for application in wider research and knowledge-policy communities working on the links between the nature and people, including natural, social and engineering scientists, policy-makers at different levels, and decision-makers in diverse sectors of the society. In this regard,  the NCA has different management zones and sub-zones: i) development zone, ii) catchment forest zone, iii) external resources zone, and iv) craters zone and two sub-zones in the development zone are archaeological sites (Oldupai and Laetoli) and short grass plains (NCAA, 2006). 
This chapter presents an overview of NCA in the Serengeti – Mara Ecosystem; conservation of natural resources; archaeological, paleontological and cultural Heritage; conservation status; community development; tourism development; and crosscutting issues. For cross-cutting issues, the section deals with natural resources governance, HIV/AIDS, national security and land use issues that influence MLUM in NCA. 
The multiple lands-use paradigms seek to maintain a peaceful co-existence between human and wildlife in a natural and traditional setting. In this regard, the NCA strives to strike a historic balance between people and nature in. It is, thus, vital for the State Party to submit a re-nomination of this natural area under cultural criteria for consideration by the World Heritage Committee during its 34th session.The Ngorongoro Conservation Area Ordinance (and its predecessors) provides for the formation of the Ngorongo ro Conservation Area Authority (NCAA) and details its functions and powers. Within the Ngorongoro Conservation Area (NCA), the Antiquities Act defines areas of land as monuments and their use is restricted.

NCA has the following outstanding or unique values: The harmonious co-existence of humans and wildlife for millions of years; it is one of the most significant tourist destinations in East Africa and, crucially, it is a key component of the Maasai Mara – Serengeti – Ngorongoro – Manyara – Tarangire ecosystem. In fact, it constitutes one of the world’s most significant paleontological and archaeological sites; and manifests the highest density and greatest diversity of wildlife inhabiting the Ngorongoro Crater throughout the year in addition to the annual migration of wildebeest, zebra and gazelles to the northern plains.
The Purposes of NCA are to do the following:

i. Maintaining a dynamic and sustainable multiple land application system capturing the historic balance between people and nature.

ii. Conserving the biodiversity and ecological integrity of the Serengeti ecosystem and Ngoro Ngoro highlands.
iii. Conserving the areas internationally-significant pale ontological and archaeological sites and resources.

iv.  The area’s internationally-significant paleontological and archaeological sites and resources.

v.  Safeguarding and promoting the rights of the NCA residents by controlling their socio-economic development to ensure they are in sync with the exceptional resources to leave them unimpaired.

vi. Encouraging responsible tourism, which benefits local, regional, national and international economy.

vii. Providing opportunities for interpretation, education and research on the area’s natural and cultural resources.

viii. Maintaining and promoting values for which the area is designated as a World Heritage Site and International Biosphere Reserve.

This summary has helped to develop sub-sections to account for specific details covering empirical review for each of the pillars in the multiple land use concept:

i. Fostering community development through the multiple land use concept via Community Development Management.

ii. Enhance active participation of residents in decision-making on matters related to conservation, development and tourism.

iii. Ensuring enhanced income of NCA local residents.

iv. Ensuring continuous food security among NCA local residents.

v. Ensuring quality health services for NCA local residents.

vi. Ensuring the provision of basic social services such as education and water to NCA indigenous residents.
Conservation of biodiversity in the context of multiple land use through management zone schemes. The management-zoning scheme evolved without the utilisation of any scientifically fool-proof formula. Instead, NCA stakeholders and technical staff relied on the information available, their professional judgment, and their experiences when determining the zoning scheme appropriate for the NCA. Consequently, a combination of different outlay maps helped to define and delimit the management zones for addressing challenges the NCA faced to accomplish the management objective so defined. The outlay maps used are as follows:
Wildlife/livestock interaction map; Bomas distribution map; Vegetation map; Physical features map; Water sources map; and Existing administrative facilities and pattern of use map. Moreover, it considered use capacity and appropriateness in supporting diverse types and levels of utilisation and significant determinants of the management zone scheme. Four management zones and two sub-zones emerged: The Crater zone that includes Ngorongoro, Olmoti, and Empakaai craters; Catchment forest zone, which includes the Northern Highlands Forest Reserve and the bamboo “Oldean” forest; Development zone covering the central and northern part of the NCA, the highland grasslands and the Rift Valley escarpment and its floor; 
The external resource zone, which treated the main areas situated outside the NCA but, which can be visited and added to the attractions of the area. These are the southern areas covering Lake Eyasi and the Yaeda Valley and the northern area, where Lake Natron and Oldoinyo Lengai, the only Tanzania active volcano is situated; The Oldupai Gorge sub-zone, which covers a 5km stretch on either side of Oldupai and Kiloki rivers; and the short grass plains sub-zone, which is the carving ground for the Serengeti ecosystem migrating wildebeest.
Land use concept and promoting tourism development within the multiple land use concept through Tourism Management entails the following:

i. Ensuring that values that made NCA attain the status of a World Heritage Site and a Biosphere Reserve are respected by the visitors, the NCA indigenous residents, and the public  as well asthe world at large.

ii. Ensuring that active participation of NCA local residents in tourism activities is realisable.

iii. Making sure that revenue from tourism within Limits of Acceptable Use (LAU) are maximised.

iv. Improving the appreciation of the NCA natural, cultural and historical values for visitors.

CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter describes the methodology and procedures in use to answer the research questions. This chapter focuses on the research design, population under study, sampling and sampling procedures, data collection method, data preparation, processing and analysis. It also addresses aspects of validity, reliability and ethical considerations. 
3.2 Research Design

A research design is an assemblage of conditions for specifying relationships among variables in a study, operating these variables, and controlling effects of extraneous variables; and a plan for selecting the sources and types of information to be used in answering the research questions (Fink, 2005). This study applied a cross-sectional research design that allowed for the collection of data at one point in time from a selected sample of respondents due to the limited time available for this study and financial constraints. In this research this design fit because the data collected once which explore information of five years ago also questionnaires distributed once because of limited time given to a researcher.

3.3  Location and Conservation Value

The Ngorongoro Conservation Area Authority is a protected area and a World heritage site established by NCA Ordinance Number 413 of 1959.It is the only conservation area in the world where animal and human beings co-exist. Land in a conservation area is subject to multiple land use; it is a unique area because it is the only conservation area in Tanzania that protects wildlife while fostering human habitation. Land use is controlled to prevent negative effects on the Wildlife Protection, for example, cultivation is prohibited at all but subsistence level. The area covers 8,292 Square kilometres. It is located 180km west of Arusha in the crater highlands area of the Tanzania Ngorongoro Conservation Area Authority. It has three main functions: a) to conserve natural resources for both existing and coming generation; b) to promote tourism; and c) to safeguard  the interest of the indigenous peoples.
The Ngorongoro Conservation Area is part of the Serengeti ecosystem, which adjoins the Northwest on the part of the Serengeti National Park and is contiguous with the southern Serengeti plains. It is apparent that these plains extended to the north to the unprotected Loliondo division and are open to wildlife via transhumance pastoralism   practised by the Maasai. The South and West of the area are also volcanic highlands, that is, the Ngorongoro Crater and lesser known Empakai Crater. The Southern and Eastern boundaries are defined by the rim of the East African Rift Valley, which also bars animal migration in this direction.
The area is diverse and can be categorised into five zones, the Crater highlands, Salei plains, Gol Mountains, Serengeti plains, and Kakesio/Eyasi escapement. Rainfall is seasonally and highly variable ranging as it does from 400 - 600mm in the lowland plains to more than 1200 mm in the high lands areas. It also comprises mountain forests and tussock grasslands located in the highlands to semi-arid woodlands as well as short grasslands in the escapement and plains (NCCA Centre, Arusha).

The NCA in Northern Tanzania (340 - 350 58 E, 2030 3038S) covers 8,283km2.It borders the Loliondo Game Controlled Area (LGCA) to the North, the Serengeti National park to the west, Lake Eyasi to the south and agricultural communities on south eastern border. Ecologically the area is diverse and can be grouped in five zones: The Crater highlands, Salei plains, Gol Mountains, Serengeti plains, and Kakesio/Eyasi escarpment. Rainfall is seasonal and variable, ranging as it does from 400 - 600mm in the lowland plains to more than 1200mm p.a. in the highland areas. The NCA isoccupied by the Maasai pastoralists; it also signals effects of multiple land-use area on the pastoral community.
Likewise, the Ngorongoro Conservation Area occupies vast territories of the highland plains, the savannah, savannah woodlands and forests.  Established in 1959 as a multiple land use area, endowed with wildlife co-existing with semi-nomadic Maasai pastoralists practicing traditional livestock grazing, the area includes the Ngorongoro Crater, the world’s largest caldera. The property has global significance for biodiversity conservation because of globally threatened species, density of wildlife inthe area, and annual migration of wildebeest, zebra, gazelles and other animals to the northern plains. Extensive archaeological research has also produced evidence of human evolution and human-environment dynamics, including early hominid footprints dating as far back as 3.6 million years.
The area has also benefited from extensive archaeological research for more than 80 years and has produced evidence of human evolution and human-environment dynamics, in addition to extending collectively over almost four million years to the early modern era. Evidence includes fossilised footprints at Laitoli connected to the development of human bipedalism, a sequence of varied, evolving hominid species within the Olduvai gorge, which ranges from Australopiths such as Zinjanthropusboisei to the Homo lineage that includes Homo habilis, Homo erectus and Homo sapiens, an early form of Homo sapiens at Lake Ndutu; and, in the Ngorongoro crater, there are also remains that document the evolution of stone technology coupled with the transition to the use of iron. The landscape of the area has further the potential to reveal much more evidence regarding the rise of anatomically modern humans and their modern behaviour, as well as human ecology.
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Figure 3.1: Map of the NCA Location
Source: Ngorongoro Conservation Area Authority, (2019). 
Furthermore, the Ngorongoro Conservation Area has produced an exceptionally long sequence of crucial pro- human evolution and human-environment dynamics evidence that collectively spans over four million years including physical evidence of the most important benchmarks in mankind’s evolutionary development. Although the interpretation of many of the assemblages of Olduvai Gorge remains questionable, their extent and density are generally revealing. 

3.4 Research Approach

The study applied the mixed methods research approach that allowed for the qualitative research used to obtain detailed information on communities’ perception and conservators on multiple lands-use concept in NCA on a larger scale and quantitative data on a limited scale. A mixed methods research approach is characterized by the combination of at least one qualitative and one quantitative research component. In this regard, mixed methods research is the type of research in which a researcher or team of researchers combines elements of qualitative and quantitative research approaches. 
Qualitative approach offers an opportunity for the researcher to understand the perspectives of respondents and explore the meaning they give to the phenomena;  and the a researcher observed the dynamics in depth. It also allows researcher to establish matters under study from the perspective of the respondents and grasp the meaning and interpretation that they give to the behaviour, events or objects, since it is more concerned about the views, experiences and feelings of Individuals producing subjective data (Hennink, Hutter,& Bailey, 2011).Furthermore, this approach supported the involvement of participants’ views and experiences through interviews, focus group discussion and observations. Some of the information which needed deep information on both Natural resource conservation and community well fair with their culture protection. 
The quantitative approach, on the other hand,entailed research underscores objective measurements and statistical, mathematical, or numerical analysis of the data collected in this case using questionnaires containing closed ended questions, or by manipulating pre-existing statistical data using computational techniques (Barbie, 2010). Such a quantitative research approach focuses on generating numerical data and, at times, generalizing it across groups of people or to explain a particular phenomenon. The quantitative data was presented in simple descriptive statistics as percentages and in tabular or figural form. 
3.5 Sample Size and Sampling Techniques

A sample is the number of items selected from the universe to comprise a study sample. A maximum sample is one that is efficient, representative, reliable, and flexible (Kothari, 2006). In this study the researcher opts for ‘purposive sampling’, where the researcher selected participants according to the usefulness of data to be generated to the project this adhered in assurance of the credibility of the sample and coverage to the targeted groups. The group was recruited based on various combinations of variables.  
According to Bremen (2008), this type of sampling results in good correspondence between research questions and sample selected as well as  relevant respondents selected. In this study, sample size was 190.Thoseinterviewed each ward  were63 respondents and these were drawn from the 10 villages of Nainokanoka, Oloirobi, Endullen, Olbalbal, Kakesio, Misigiyo, Osinoni, Kayapus, Alaitoli and Mokilal. Just six are sufficient, that is, 63 for each ward. Sampling was formed in consideration of gender, age and economic activities. 
Four focus group discussions with 12 respondents. Four representatives from  the villages that participated in the FGDs and 10respondents participated in interviews. Different groups for men and women, different groups for elderly men/elderly women and younger men/younger women selected from targeted villages to provide detail information about the study. The villages in the targeted community were the Maasai, who are mainly pastoralists. Qualitative inquiry the intent is not to “generalise to a population but to develop and in-depth exploration of a central phenomenon” (Creswell, 2012, p. 206). Thus, representatives were not chosen under the education criteria but only for distinguishing perception between conservators and pastoralists.

3.6 Data Collection Methods

The researcher used interviews, focus group discussions, and observations to support different aspects of the study. However, to get reliable information for the study, both primary and secondary data was used in this research. Primary data are collected for the first time, that is, first-hand information, which  mostly is fresh from the field. In this study primary data obtained by using interview focus group discussions and observation. Secondary data, on the other hand, have already been collected by someone else and  been documented accordingly. Such data obtained are obtained from the internet, research reports, journals and published and unpublished books.

3.6.1 Interviews

Kothari (2006) defines an interview as a set of questions communicated orally or verbally or face-to-face between the researcher and an interviewee. Interview provides more room for interviewers to clarify and elaborate on one’s ideas, aspirations, and feelings (Patton, 2002; Long, 2007; Windbridge et al. 2009). In this regard, the researcher employed semi-structured interviews that entailed administering open-ended questions that factored in the researcher’s choices pertaining to different aspects of the study. 
This technique gave an opportunity for the interviewees and the interviewer to discuss important information in detail. However, some cue and promise were introduced during these discussions to encourage for detailed information on the topics emerging. Face-to-face conversations with local leaders, conservationists, students and teachers were conducted to explore in details their ideas and expectations on cultural heritage resource. 
This method also helped the researcher to acquire more knowledge and get supplementary information through direct conversation with the respondents. Questions posed to the respondent and a detail from note-taking provided and answers to salient research questions. Recording of information via the tape-recorder and transcription was applicable in this process of data generation; the recording of information made the data analysis process more accurate since all the information was stored on a tape-recorder.(see Figure 3.1) 
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Figure 3.2: One of the Interviews Conducted Ngorongoro Conservation Area (NCA)

Source: Field Data (2019)

3.6.2 Focus Group Discussion
A focus group discussion is a rapid assessment, semi‐structured method of gathering data, from a purposively selected set of participants to discuss issues and concerns based on a list of key themes drawn up by the researcher/facilitator (Kumar, 1987; Patton, 2002; Long, 2007 & Wind bridge et al. 2009). The researcher opted for this method to explore interaction among the participants and how their ideas and opinions influenced each other. 
The researcher used the prepared guidelines to keep the discussion in sync with the research questions. Focus groups discussions revealed a wealth of detailed information and deep insight on the research phenomenon. Moreover, researcher opted for this method as it has the capacity to create an accepting environment that places participants at ease, hence allowing them to answer questions in their own words and add meaning to their answers. In this study, four FGDs were held to obtain detailed information. Both male and female were an integral part of all group discussions to obtain data from each gender, and of different ages, both pastoralist and farming societies were actively participated, note taking and tape recording was used full techniques for storing information while the discussion was scheduled. (see figure 3.3)
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Figure 3.3:  One of the Focus Group Discussions at Kayapusi Village
Source: Field Data (2019)
3.6.3 Observations
Some information, which cannot be easily disclosed by the respondents directly. Nevertheless, their views were pivotal in cementing the general findings of the study (Patton, 2002; Long, 2007; Wind bridge et al., 2009). In this study, this method helped to verifying information provided during face-to-face interviews, which to a large extent,  meant the information was relevant to the environment. This method was useful since it did not rely on people willingness to provide information but on the real situation.
3.7 Data Processing and Analysis
According to Patton (2002), and Wind bridge et al. (2009), thematic analysis is a qualitative data analysis procedure that examines all the data to identify the common recurring issues, and identify the main themes that summarise all the views collected. This method is generally common   indescriptive qualitative projects. The key stages in a thematic analysis are reading and annotation of transcripts; identification of themes; developing of coding schemes and finally coding of the data. In this study the researcher analysed the data collected by ‘thematic coding’ with common recurring issues and main themes sorted. In this regard,the researcher read and annotated transcripts, followed by identification of themes and development of a coding scheme and, finally, the coding of data. This approach was useful in managing data and themes (Bryan, 2008).

3.8 Validity and Reliability
In qualitative research validity and reliability refers to ‘trustworthiness’, ‘rigorousness’, or ‘quality’ of the data (Kirk & Miller, 1986). It is like integrity, character and quality to be assessed relative to purposes and circumstances. The degree of accuracy was highly observed in this study. Data were collected in properly and data analysis conducted= carefully  in accordance with the research questions and objectives. Subsequently, an accurate interpretation of data was done to ensure data quality. Furthermore a, manageable sample was selected for the researcher to deal with the data generation, processing and interpretation accordingly.
3.9 Ethical Considerations

The whole process of data collection, processing and discussion as well as presentation of the findings considered ethical considerations such as keeping confidential information provided by the respondents to avoid unnecessary conflict to emerge. Also, the researcher assured the respondents that the information provided would be used for educational matters and for the implementation of multiple land use. The researcher also secured informed consent from the respondents by disclosing fully the research procedures before requesting for permission to proceed with the study.
CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 Introduction

This chapter presents analyses and discusses the findings of the study. It begins by describing the demographic characteristics of the respondents in terms of their age, educational levels, and economic activities. In addition, it presents the results and discusses the effectiveness of multiple land use by considering the attainment of the three major pillars of its establishment,, which were to ensure conservation, improve tourism activities and promote livelihoods of the pastorals in the study area. 
4.2 Gender of the Respondents

The gender distribution of the respondents, who were participated in the study, is as presented in Table 4.1:

Table 4.1: Gender of the Respondents

	Gender
	Respondent
	Percentage

	Male
	100
	52.63

	Female
	90
	47.4

	Total
	190
	100


Source: Field Data (2019)

The respondents come from different stakeholders such as villagers, conservators, pastoralist communities, pastoral council and schools.
4.3 Respondents’ Level of Education

The level of education of the respondents is as follows: 45 (23.7%) had no formal education educated 55 (29%) had acquired primary education, 30(15.8%) had o-level education, followed by 30(15.8%) who had A-level education, and others had higher education such as: college and university 30(15.8%).
Table 4.2: Respondents’ Level of Education 

	Education level
	Respondent
	Percentage (%)

	No formal Education
	45
	23.6

	Primary Education
	55
	29

	O-level
	30
	15.8

	A-level
	30
	15.8

	College/University
	30
	15.8

	Total
	190
	100


Source: Field Data (2019)
4.4 Respondents’ Marital Status

Table 4.3: Respondents’ Marital Status 

	Marital status
	respondents 
	Percentage (%)

	Married
	45
	23.6

	Single
	40
	21.1

	Widowed
	35
	18.4

	Engaged
	30
	15.8

	Divorce 
	40
	21.1

	Total
	190
	100


Source: Field Data (2019)

Some of the respondents (45; 23.7%) were married in the study area, as Table 4.3 illustrates. On the other hand, 40(21.1%) were single, 35(18.4%) were widowed, 30(15.8%) were divorced. Generally, marital status influences the decision-making process in society, family and households, whereby those respondents who are married participate actively in socio- economic and cultural matters such as paying school fees for their kids, partaking in social activities such as influencing their children and friends to visit tourist attractions and accessing medical care and ensuring family security. During the interview, a large number of respondents happened to be married whereas others were not divorced for different reasons. Overall, a large number of the respondents were matured enough to make informed decisions on the problem of concern.
4.5 Success of Multiple Land use in Ngorongoro Conservation Area

In-depth interviews with the NCAA management revealed that the execution of multiple land use in Ngorongoro as a protected area is guided by the objectives governing its establishment which are to:
i. Reduce pressure in the Serengeti National Park (SNP) and pave way to conservation.

ii. Bring together different activities in a small area to control them easily.

iii. Galvanise people of the same culture for easy provision of social services such as livestock services, education, and health services.
Further in-depth interviews with the tourism manager of NCAA indicated that the accomplishment of these objectives was based on three pillars, namely, to ensure conservation, improve tourism activities and promote the livelihoods of the pastoralists in based on the effective implementation of those pillars. Documentary review, especially of the General Management Plan (GMP) of January 2010, indicated that the NCAA had set several strategies for the development of conservation, participants in the focus group discussion said:“At list white people are stopping here, when they are going to the Serengeti National Park and Ngorongoro crater and buy cultural products. This helps us to get income to feed families” (FGD held atOloiribi village.)

4.5.1 Establishment of Management Zone Schemes
In-depth interviews with NCA conservators revealed that the GMP establishment of management zone schemes is one of the major strategies the NCAA applied to ensure conservation in the context of multiple land use. The NCAA has four management zones and two sub-zones as Table 4.4 illustrates this
	S/N
	Area
	Management Zone
	Ecological/Economic importance
	Support in conservation pillars

	1
	Northern Highland Forest Reserve (NHFR)
	Core Conservation Zone
	Conservation of wildlife refuge, water catchments, 

Protection of the Ngorongoro crater, Olmoti crater and Embakai crater
	Identified as no-go-zone which help the protection of wildlife refuge especially Rhinos and Elephants is critical

	2.
	Olduvai Gorge and Laitoli footprints
	Core Conservation Zones
	Major cultural and archaeological sites

Geopark
	It help in the quality tourism service delivery since it is identified as no-go-zone, help for researchers information and training.

	3
	Oldonyogol and west of Kakesio
	Transition zone
	Buffer zone

Maasai pastoralists zone


	it is protected, no settlements but it is used for Seasonal grazing

	4
	East of Endulen, Osinoni, Kakesio and Eyasi
	Community Development zone
	Datoga agro-pastoralists

Hadzabe hunters-gatherers
	Help to reduce pressure on resource competition since it restrict the livestock into the Core conservation zones

In these zones, the villages are registered. 


Table 4.4: Significance of Management Zones and Sub-Zones for Conservation Pillars in NCA
Source:  Multiple Land Use Model of Ngorongoro Conservation Area achievements and lesson learnt, challenges and options for the nature (2010)
The development of the catchment forest zone, which includes the Northern Highlands Forest Reserve and the bamboo “Oldean” forest, covers the central and northern part of the NCA, the highland grasslands and the Rift Valley escarpment and its floor; as well as the external resource zone, the main areas situated outside the NCA but, which can be visited and added to the tourist attractions of the area. These are the southern areas that include Lake Eyasi and the Yaeda Valley and the northern area, where Lake Natron and OldoinyoLengai, Tanzania’sonly active volcano, are situated.
On the other hand, the important sub-zones in NCAA are the Oldupai Gorge sub-zone, which coversa 5km stretch on either side of Oldupai and Kiloki rivers; and the short grass plains sub-zone, which is the calving ground for the Serengeti ecosystem migrating wildebeest. During an in-depth interview, a NCAA Tourism manager said:

The management zoning scheme was developed without using any scientifically proven formula. In many cases, the stakeholders and technical staff of the NCA used best available information, professional judgement and their experiences in determining the appropriate zoning scheme for the NCA where this zoning system contradicting with indigenous knowledge on the management of the ecosystem.
The local community does not comply with ongoing zoning plan primarily because residents associate livestock mortality with limited grazing land caused by restrictions slapped by the NCAA. Recent restrictions or banson tracking livestock in the Ngorongoro Crater for salt lick and in Empakaai and Olmoti craters and Northern Highland Forest Reserve for dry season grazing. Other reasons cited include insufficient veterinary services and livestock depredation. During an interview with Ecology Department Officer,it emerged that they were still providing education to the community within NCAA on the significance of zoning plan to the conservation purpose especially reduction of wildlife vs. human conflict, are deteriorating rangelands, particularly the invasion of both alien plant species and indigenous pioneer weeds. During in-depth interview with one of the key informants at Makhoromba village, who also happened to be an elder and councillor,  complaints to the effect that local people had on the NCAA zonation, especially, the No-Go-Zone, which restrict them from free grazing in the prime pasture:
Prior to the establishment NCAA, we had our own indigenous zonation plan, which was based on the indigenous people’s brilliant knowledge on zoning for conservation practices. For instance, Osupuko [highlands] were used for grazing during the dry season, Olairishirisha [tropical] and Orpukel [Semi-arid] which were used during the rainy season.
The Maasai community is generally not happy with the zonation proposed by NCA because previously Osupuko (highlands) were just prohibited for grazing during the rainy season and shift their cattle to Orpurkel (semi-arid) during rainy season and come back to Osupuko (High lands) during Dry season But after proposing NO-GO ZONE is where misunderstanding started. Although the community seems to be involved during the zonation, according to interviewed villagers revealed that, they were involved in the final stage instead of being involved during the early stage, by giving them the feedback from NCAA management meetings. 
Due to this contradiction they consider the zonation plans that were just set for NCAA benefits and not the community. This seems that they are not aware with the Zoning knowledge for conservation purpose, tourism and indigenous community with their livestock benefits. The survey locals revealed that only 30percent from interviewed community members are involved in multiple land use issues. The community members, who acknowledged being involved in multiple land use issues comprised mostly of the councillors, who are members of the Pastoral Council. The FGDs with the local community shows that there was a big gap in communication between local community and NCAA over what the community members believed to  be their essential needs and wants as opposed to what they received from the NCAA coupled with the failure to assist the community to gain access to information, resource and opportunities can empower them to oversee their natural resource effectively. 
Despite its existence, the Pastoral Council does not play its role of serving as the link between the NCAA management and local community compared to the role supposed to perform such as Ngorongoro Pastoral Council,  which unofficially came into operation in 1994 as part of the tripartite roles of the NCAA. These legally empowered roles were integrated during the establishment of the Ngorongoro Conservation Area in 1959. The first role was conservation, the second was  executing tourism, and the third was protecting the interest of the indigenous community.
The heightening demands from the locals pushing for an institution to safeguard their interests and to superintend their development resulted in  the government heeding their please in 1998.  In this regard, the Tanzania government wanted to assist the people living in the Ngorongoro conservation area. Consequently, a commission was established by the cabinet to probe how this goal could be attained. The commission gathered views from NCAA and he Maasai. The outcome of such consultation was the formation of a special council representing the interests of the locals, hence the Ngorongoro Pastoral Council.

4.5.2 Gazetting of the NPC

The Ngorongoro Pastoral Council (NPC) was instituted under the Ngorongoro Conservation Area (NCA) Ordinance Cap. 413 and was gazetted in Government Notes No 234 published on the 23rd June 2000. The NPC came into being  following the recommendations of an Ad Hoc Ministerial Commission in 1990, which proffered: The long-term success of the conservation area will rely upon the active involvement and participation of local communities in all aspects of the Ngorongoro Conservation Area management (Tanzania, 1990:55).
The NPC comprises 72 representatives drawn from diverse social groups to make it representative of the society. The members of the NPC include elected ward councillors from 11wards in Ngorongoro division, village chairpersons drafted from 25 village, representatives for women, and representatives for youths, as well as community elders, who are known locally as the Ilaigwanak. The council is led by a council chairman supported by a vice-chairman, council secretary, treasurer and an assistant treasurer.
The NPC has 17 employees on permanent and pensionable terms to superintend over organisational activities in its diverse NPC departments. The management is headed by Manager of the Ngorongoro Pastoral Council. This is supported by lack of awareness among local people on what NCAA in their area on what NCAA support to the local community as Figure 4.4 illustrates. Besides, the FGDs members suggested that of lot money released by NCAA is used for operations and on pastoralists’ council allowances and not support to enforce management zoning schemes. Thus, intensive management and transparency utilisation of the fund budgeted by NCAA annually is needed for better livelihood of NCAA indigenous.
Furthermore, using traditional leaders like (LaigwanakandLaiboni) in solving legal issues concerning conservation in the case of Ngorongoro local involvement is also involve the consideration of local knowledge in collaborating with the conservation administrative in make agreement on the way forward to ensure the conservation maintain its status qua. Traditional leaders do link with the PC where invited in the PC meeting or NCA body  meeting will play the role of advice the PC  and conservators on the knowledge used before for conservation, the situation of the Ngorongoro ecology which might help them in the conservation improvement, maintenance and decision making for future on Ngorongoro.  
Focus group discussions with local leaders from Makhoromba Nainokanoka and Endulen indicated that the local people in particularly those in Ngorongoro have the local ways of interacting with wild animals, which help them to maintain and ensure conservation and protection for several years to-date. The local knowledge has allowed co-existence of human being activities and wild animal in the NCAA. One of the traditional leaders from Makhoromba said:

The Maasai ethnic group does name their clan after some endangered species name such as animal Like Rhino for the Mollel clan, Elephant for the Laizer clan, Buffalo for the Laitayok clan, Hyena for Ilaisi clan, Baboon for Lukumay clan and birds such as Pied Crow for Kivuyo clan, which help conservation efforts, because the clan species if founded somewhere killed the clan assuming such a name will be responsible to provide the reason behind the death of the animal or bird. 
Moreover, they will be responsible to investigate whether the death causedby drought, disease or killing. This knowledge by that time helps a lot in conservation purpose and interaction between wild animal and Maasai community.On the other hand,  nowadays indigenous knowledge is ignored in conservation practices ofthe NCAA management, which resulted in the change regarding how the Maasai interacted with the wild animals for conservation purposes and, hence, the loss of fear of belong of the wild animal to the Maasai indigenous and remain wild animal for Ngorongoro management. 
During one on the focus group discusses, one Kakesio villager said:“The value given to the sick animal it is not compared with injured person by wild animal in NCAA.”The FGDs view is supported by survey results, which indicated that 97percent of the respondents had local knowledge, which has a great impact on conservation. As such, the engagement of local communities in conservation practices use local knowledge intentionally based on the way they believe, the myth, customs and traditional way of life, which plays a significant role in conservation.
The notion of local involvement to any practices which surround the community like this of NCAA conservation in which local knowledge seen a way to ensure protection against any destructive action that threat the community which may also affect the conservation practices is supported by various qualified literature base on theoretical and practical framework, or the Conversion of Land Use and Its Effect on Small Regional Extent (CLUE-S) model whose application in land use change simulation is in the ascendancy (Veldkamp & Fresco, 1996). In this regard, one of the key informants from Mokilal said: “We are the first conservators in NCAA but we are now isolated from conservation, because if you do it for me without me that’s means you’re eating me.”Although the NCA conservator seems to accept that there is community involvement it did not meet the involvement stages.
Furthermore, in-depth interview with key informants in the study area indicated that local community taboo such as that not consuming wild animal for Maasai have a great impact to the conservation. For the Maasai, it is a myth for them to eat wild animal. The taboo is built on the myth that through eating wild animals they can lose all their cattle (Oltoroboni). In that case, the myth fostered wildlife protection. The Maasai are a semi-nomadic ethnic group found in both Kenya and northern Tanzania. Because of their distinct traditions, customs and dress and their dwelling near many East African national parks, the Maasai are an internationally renowned group because of their lifestyle and reserve (Kipur, 1983)
Besides, the involvement of local people in NCA is only the option in ensuring the full security of wild animals and sustainability of conservation. Since the presence of indigenous people make the NCAA to be one of world heritage site due to multiple land use in which human activities is co-existed with wild animal. In 2009 as part of the NCAA core values of the conservation as per NCA Act and following a call by the then Minister for Natural Resources and Tourism, NCA was obliged to ban agricultural activities within NCA due to negative environmental impact. 
From the NCAA community interviews, it emerged that the local community in the NCA were not happy as the initiatives did not manage to ease the environmental hazards of agriculture in one place that can spread them to elsewhere. After all,  in a global market, local policies or technologies triggering agricultural output to carry a greater opportunity cost than utilising land for environmental goods, which  would relocate production to other regions with costs are lower. 
In this regard, regulations limiting fertilizers can cut local water pollution and GHG emissions. However, since such measures might trim harvests (i.e., tonnage of production per unit area), food demand would be met elsewhere, hence translating into intensification and widespread land clearance that potentially occasioned a net environmental loss. Incentive low-intensity systems, which benefit biodiversity conservation in Europe, might also curtail production and displace environmental effects while failing to provide the full gains associated with natural ecosystems. Efforts to reduce the environmental agriculture-related costs must, thus, factor in environmental effects beyond the farm boundaries in addition to the far-reaching implications for food production.
Measures taken by NCAA resulted into unreliability of food security to the local community. Thus, NCAA was instructed by Minister for Natural Resources and Tourism, to provide maize grains to the community as a means of addressing food shortage and minimize extreme poverty in 2013 at a subsidized price. In response to that, the Management decided to engage National Reserve Food Agency (NFRA) to supply maize grains to the NCA community for period of five years (2014 – 2019) without transportation costs as provided in Figure 4.1 Since 2014, the NCAA has been providing food in three-quarters per annum to ensure food security among the indigenous peoples in the protected area. According to pastoral council officers interviewed Tsh. 11,679,872,584 provided by NCA used for maize supply to the local community.
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Figure 4.1: Maize Supplied to Local Communities for the Period of 2014-2019

Source: NCAA (2014 – 2019)
In accordance with NCA Act, NCAA is mandated to safeguard interest of the indigenous people living within NCA who are pastoralists. In-depth interviews with the NCAA staff indicated that accommodating the governing rules of the protected area, the NCAA in collaboration with stakeholders, district council and pastoralists council has been offering  several livestock extension services to local communities at Nainokanoka, Makoromba, Olbalbal, Endulen, Kakesio and Oloirobi. 
According to records found at the NCAA, the basic livestock extension services offered by NCAA to local communities for the period of 2014 to 2019 include livestock vaccinations against diseases, tsetse control, veterinary drugs and laboratory reagents, Artificial Insemination (AI), provision of salt lick to livestock, human and livestock census, livestock identification and marking, livestock improvement strategy report, and livestock BACAS SUA. 
Apart from livestock improvement services, the NCAA provides and support water supply systems within the area for human consumption and livestock as well. Records found in the NCAA office indicate that the main sources of water supply in the area include boreholes, charcoal dams, and natural springs and waterfalls streams. Generally, NCA has several water supplies sources and livestock infrastructures which includes 18 cattle dips, 22 cattle crashes, 19 dams, four water boreholes and 16 cattle troughs in the study area. 
4.5.3 Improvement Tourism Activities in NCAA
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Figure 4.2: Tourists visited NCAA from 2014-2019

NR=Non-residential, R = Residential

The documentary review revealed that the success measures to improve tourism activities in NCA is supported by increasing number of tourists in the past five years as given in Figure 1.4, which show the number of non-residential visitors to Ngorongoro Conservation Area outnumbers the residential visitors. Furthermore, in-depth interview with the manager for the tourism service revealed that the NCAA succeeded in promoting tourism development within the multiple land use concept in several ways. First the NCAA board of directors ensured that the stature of a World Heritage Site and a Biosphere Reserve accorded to the NCA remained intactand beneficial to the tourists, the NCA residents, the public, and the world at large. Similarly, according to in-depth interview with key informants from NCAA management, NCAA made efforts to ensure that both local and international tourists appreciate the natural, cultural and historical values of NCA to conservation. 
4.5.4 Increase of the Income Accrued from Tourism
Despite the identified challenges, NCA has remained one of the popular and leading tourist destinations in Tanzania. It has a significant share to Tanzania’s tourism, whose contribution to GDP and foreign exchange is currently 17.6percent and 25percent, respectively. The annual average tourist arrivals, both residents and non-residents, increased from 54,935 in 1984 to 253,001 tourists in 2006 and reached 644,155 in 2018. During the 2017/2018financial year, NCAA generated 127 billion shillings, the highest revenue per unit area than any protected area in East Africa. Similarly, NCAA was among the highest government institutions in contribution for the consolidated fund with TZS 22.355 billion shillings. During an interview with, the NCAA Tourism Manager said:

Tourism revenue in NCA has been increasing over the years in line with increasing number of tourists and facilities. In 2017/2018, for instance NCA was the only protected area, which generated more income per unit area than any other protected area in East Africa. The ration income per area=Human population in NC) 136721÷127 billion, income per year, example 2017/2018 income per year ) =127 billion. Therefore, the ration income per area is 928,889income and distribution of funds to the components of the model includes community development project; conservation of the natural and cultural heritage resources; and tourism development.
Also, the analysis and discussion has revealed that the NCA is an important component of the Serengeti Mara ecosystem (SME). The conservation area harbours’ natural and cultural resources that provide ecosystem services to humans and biodiversity in general. The area contains water catchment forests, refugee sites of endangered species such as black rhinos, breeding and re fuelling sites of a diversity of bird species and calving grounds for wildebeest. Furthermore, the area is home to indigenous residents (Masai, Datoga and Hadzabe) and their livestock, contains important cultural heritage sites, and contributes to foreign exchange generation, economic growth and livelihoods improvements. Thus, despite the challenges observed in addressing the three components of MLUM, it is worth maintaining the area since the conservation benefits outweighs the cost of losing it. 

The stature of the NCA as the World Heritage Site and the Biosphere Reserve are addressed through brochures, television channels, website update and billboards. Moreover, NCAA ensured an active participation of indigenous residents in tourism activities is realized through cultural boma visit, traditional dress, and festival every September. Besides, the NCAA involves local guides in Olduvai and Laitolimuseum. 

According to in-depth interview with the NCAA Management another way, NCA improved tourism activities is through involving local community in cultural tourism by supporting them in cultural bomas advertisement, supporting attendance to Nane and SabaSaba exhibitions because revenue from tourism is maximised within Limits of Acceptable Use (LAU). Besides, the NCA in collaboration with various stakeholders conducted several  review processes to update the NCA policies, GMP, and multiple land use model. Services provided by NCA to local communities.
4.6 Services Provided by NCA to Local Communities
The third pillar of NCA establishment demand the promotion of pastoralists’ livelihoods in the NCA. Results from in-depth interview with NCA staff show that the NCAA through community department has made this possible through improvement of various services that recount the residents’ livelihood by implementing local projects based on community needs. In the past five years (2014/15-2018/19), NCAA has spent more than Tsh. 35 billion to support the services to the community. 
The projects and services supported includes food security programs, livestock improvement services, water infrastructure and supply, community health services, community education support services, community empowerment, and support to NPC programs.  The records available at NCAA show that in the past five years, the NCAA through NPC has sponsored 6,103 students from primary level to University level within the local community. The breakdown on the categories of students who befitted from the NCAA scholarship in the past five years is given in Table 4.5:

	Year
	Disabled students/primary
	Secondary students
	VETA
	Colleges
	University
	Sponsored
	Total

	2014-2015
	14
	727
	7
	74
	63
	0
	885

	2015-2016
	3
	759
	9
	71
	115
	1
	958

	2016-2017
	7
	1075
	19
	72
	70
	0
	1243

	2017-2018
	13
	1206
	11
	52
	71
	0
	1353

	2018-2019
	13
	1464
	22
	98
	67
	0
	1664

	Total
	50
	5231
	68
	367
	386
	1
	6103


Table 4.5: NCAA Sponsored Students in the Period of 2014-2019

Source: NCAA Data (2019)

Apart from scholarship for students, for the past five years (2014-2015) records at Community Development Department indicated that the NCAA has spent Tshs145,000,000 for community educational programmes in the study area involving construction of school dining halls, classrooms and dormitories in Endulen, Misigiyo, Masamburai, and Makao primary schools. Besides, the support given to NPC has been used for acquisition of beds for Embaraway Secondary School. One head teacher from Kakesio Primary School interviewed said:

Most on the school services are provided to secondary schools especially Embarway and forget to balance service to all schools. For example,  it took more than a week to collect some of exams from district office because of the poor means of transportation and other facilities.

Although the NCAA gets the lion’s share most of its annual revenue from two sources, that money is disbursed in more than a dozen ways—almost all of which directly support NCAA schools. However, during interviews with some of school head teachers it emerged that there was an unequal distribution to school facilities, food and students supported by NCAA because of poor supervision of those facilities by the NPC co-ordinators.
In addition to school infrastructures development, the NCAA has supported food security programme through the provision of porridge. The NCAA provides maize grains, ghee and sugar in the school feeding programme in several schools in NCA. According to in-depth interview with NCAA community development among the schools that have benefitted in this project include Embarway secondary, Nainokanoka secondary and Kakesio, Osisoni, Endulen, Misigiyo Mokilal, Oloirobi, Erkapus and Nainokanoka primary schools. Apart from support given to educational sector, the NCAA also has made a great contribution in implementation.
According to documentary review, since the 2014/2015 financial year, the NCAA has managed to establish water pipes. Field observation during the study found that all water sources and infrastructures are in operational except Iltulele dam which did not receive sufficient water during raining season. This is demonstrated by the fact that the NCAA for the past five years has used about Tsh. 45,540,000.00 to support purchase of diesel for World Bank initiated water projects in Endulen and Oltogom and Embarway Secondary School. The NCAA has established the water supply schemes in Kakesio, Olpiro, Endulen, Oltogom, Embarway, Elerai, Mokilal, kapenjiro, Ndepes, Seneto, and Eldonyo Ogol.  
According to in-depth interview with NCAA Community development officers shows that the kind of support given in water projects include laying of water pipes, repair of windmill boreholes, construction and repair of dip tank, cattle trough, cattle dips, rehabilitation of water dams, purchase of water pumps, and salt-water filtration systems. Besides, the key informant from the NCAA reported that the NCAA support the purchase of fuel for generators use to pump water in the NCA. Also, an NCAA community department officer interviewed reported that NCAA continued to provide health services to the community where they managed to build dispensaries in every ward to ensure provision of health services. In the past five years, the NCAA has used total costs of more than Tsh. two billion for the health projects implemented in the study area. 

4.7 Main Conservation Challenges Associated with the Implementation of Multiple Land use Concept
Research findings on the main challenges facing the NCAA in the execution of Multiple Land Use Concept while ensuring conservation are the loss of biodiversity, human wildlife conflict, poverty, climate change and human livestock population trend as indicated in(appendix 1).The challenges (see appendix 1) go against the Convention on International Trade in Endangered Species of Wild Flora and Fauna (1973) thusly: Measures and strategies to encounter this challenge must be taken immediately by the NCA management to rescue coexistence of conservation, tourism services and good livelihood of Maasai pastoralist.
Convention on International Trade in Endangered Species of Wild Flora and Fauna: Some of the wild animals that inhabit NCA belong to categories of endangered and threatened species, according to the Convention on International Trade in Endangered Species of Flora and Fauna (CITES). These animals include the African elephant, black rhino, lion, leopard, cheetah and wild dog. Among the animal groups in the lower risky category are the African buffalo and the giraffe, which is the country’s symbol. Other species of mammals, amphibians, reptiles, birds and plants listed in the Convention but lack detailed account might also be present in the area. In recognition of this Convention, NCAA should set aside enough resources in terms of money and personnel for conducting anti-poaching tasks within and in the vicinity of NCA to ensure that requirements contained in the CITES are complied with.
Challenges Local Communities face while practising Conservation: According to local people interviewed, the challenges facing local community while practising conservation were as follows: The survey of 190 respondents listed the following challenges as obligatory for the local people as they are obliged to implement the Multiple Land Use Concept towards conservation practices and local engagement. The local community reveals that there has been long bad perception of the conservation towards the indigenous people of NCA in all sphere of their life in the matter that, the indigenous people of NCA seen as more destructive to the conservation means they have no advantage to the conservation, while the people of NCAA reveals that they have been there for several years and the conservation started with them hence they seen the important of not excluded from the conservation.
From the focus group discussion in Misigiyo village revealed that ,The NCA residents also much complain on the social services the NCAA provided to the local community in the sense that the serves, which provided is not enough to meet the community requirements for the sustainability of their daily life in the conservation.  A key informant said during an interview: “NCAA is used to say they are providing us food. However, is the 10kg kg sold to us quarterly without cooking-oil or vegetable sufficient for a person to survive without other options?”Where provided food is not preferred as a choice, the result is food insecurity and poor living condition under one dollar per day. This has prompted communities to adopt survival strategies, some of which are culturally and environmentally unacceptable such as begging from tourists, engaging prohibited cultivation and occasional poaching. This scenario results in: a significant slump in the pastoral economy (McCabe et al. 1992). 
In this regard, a member of household needed at least 8.0 Tropical Livestock Units (TLUs) to ensure sustenance. Yet, the present TLUs per person in the NCA area is 2.3 (minus donkeys), which account for about 30percent of the minimum essentials. The falling trend in livestock per capita causes pastoral food shortage, as NCA communities depend largely on livestock for food insecurity. This has made communities adopt survival strategies, including culturally and environmentally means that were unacceptable including begging from tourists, prohibited cultivation, and poaching.
However, the local community much complained about the absence of issues such as social inclusion, participation of local people in different established community projects by NCAA. This was happening at the point which the local people of NCAA residents in the matter that recount their life in the conservation were not given the chance to participate on different projects implemented under NCAA which in turn instead of been the relevant project move to more problematic to the community in the sense of lack of community involvement and engagement into conservation practices. 
Nevertheless, from the interviewed local community shows that the NCAA residents also complain for the NCAA rules and regulations in the sense that the enacted rules and regulation is not interactive with the local people in the sense that the local people think that they are excluded from the main core of the conservation. In this manner they local people sees the important of ensuring that the NCAA rules and regulation could be interactive with the indigenous people purposely to avoid unwanted conflict between the local people and the conservation.
The questionnaires distributed to the local community revealed that the NCAA residents also complained much about  general issues pertaining to multiple land uses in the conservation as they indigenous people worried about the establishment of what they call no-go zone by NCAA, which eroded the general purpose of the formation of multiple land use mode in the Ngorongoro as this no-go zone was established by moving local people in some areas to shift to others areas within the conservation to make the conservation fulfil their planned activities, which in turn local people sees this as very aggressive to them in the sense that it lead to un-end up conflict between the conservation and indigenous people.
Regarding poverty levels, according to the local community interviewed, it emerged that although the multiple land use concept presented some advantages to the government and local community the people were still suffering from food insecurity and disease. The NCAA income rate is below 1 dollar per day (Galvin et. al., 2002, 2015; Smith 2000; Smith 1999). About 50.0% of all households in NCA experienced food shortage at different times in 2017 (NBS, 2017). Comparison of the well-being between the resident pastoralist in NCA and those of LGCA that used several measures such as livestock to human ratios, acreage cultivated before a ban was reinstated and nutritional status indicated that those who resided in LGCA were better-off.

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

Based on the background information and key components of MLUM, this chapter presents and discusses the main findings. The findings and discussions are categorized into conservation of natural and cultural resources, community development, livestock development, and tourism development. In addition, the Chapter summarizes important trends, achievements and lessons learnt. 
Before discussing these aspects, summary of current challenges facing NCA, which lead to land use conflicts and incompatibility and ultimately to unsustainable conditions of both the ecosystem and people’s livelihoods. The conclusion is drawn from the questions distributed to the sample chosen and recommendations are based on the social services the NCA provided to the local community, the sustainability of multiple land use model in NCA, and the challenges observed during conservation.

5.2 Conclusion on Major Findings
The study findings show that the Ngorongoro Conservation Area Authority (NCAA) had some mixed successes and challenges in pursuing its legal mandates under the MLUM. NCA has maintained three major different UNESCO designations - namely the World Mixed Natural and Cultural Heritage Site, Man and Biosphere Reserve and Ngorongoro- Lengai Global Geo-park. Other designations include cradle of mankind and one of the 7th wonders of Africa. This implies that the management is continuing to make efforts in ensuring the integrity and quality of the outstanding resources and values of the NCA are maintained. The area is a stronghold of the highest population of black rhino (Dicerosbicornis Michael) in Tanzania, hosting nearly half of the country’s population. 
The number of these keystone species swelled from 12 individuals in the 1980s, when UNESCO inscribed the area on the list of world areas in Tanzania has minimal levels of wildlife poaching. The area has, therefore, albeit these changes continued to keep international standards of conservation, management of biodiversity, cultural heritage and geological landscape. In safeguarding the interests of the indigenous residents (Maasai, Datoga and Hadzabe), the NCAA has continued to support the communities through provision of services like education, health, water and veterinary service. The NCAA also provides food support at subsidised price to communities annually to complement their pastoral food shortage. 
Besides the recorded achievements, the local communities have had some reservations regarding their involvement in decision-making pertaining to matters of governance and management of the NCA. Support from NCAA has not coped effectively with the increasing demands for an increasing population trend, most likely due to high human population growth, effect of climate change and ecological stresses. Indigenous residents’ socio-economic conditions have deteriorated due to food insecurity, water scarcity, Income poverty, escalating human-wildlife conflicts, poor health and high illiteracy level. Increased human wildlife conflicts are associated with increased interactions among people, wildlife and livestock. 
The Tropical Livestock Units (TLUs) per person have declined over years from 11.6 in 1959 to 2.3 in 2017, partly due to high livestock mortality exacerbated by deterioration of rangelands concurrent with high human population growth. The residents associate livestock mortality with inadequate grazing land caused by restrictions imposed by the NCAA. Recent restrictions or ban to track livestock in the Ngorongoro Crater for salt and in Empakaai and Olmoti craters and Northern Highland Forest Reserve for dry season grazing. Other reasons cited include limited veterinary services, livestock depredation, erosion of rangelands, particularly the invasion of both alien plant species and indigenous pioneer weeds. 
Tourism growth is manifested by notable increase in tourist facilities, introduction of new tourist products as well as increase in tourist numbers and revenue. Tourism products have increased in recent years from the well-known and traditional products to walking safaris, horse riding, and hot air balloon and geo tourism. Communities engage in different tourism-based activities as part of livelihood strategy including the sale of souvenirs, sharing culture with tourists such as traditional dances, tour guiding and translation as well as provision of security services. 
In a situation where conservation of natural and cultural resources and tourism is fairly rejuvenating, while conditions of resident pastoralists continue dropping, it is unlikely for MLUM to bring about the desired outcomes capable of benefiting conservation and indigenous residents. The need for review of the model to better harness conservation, community and tourism development was, therefore, imperative. Humans and livestock populations are increasing, but the latter at a relatively slower pace causing a decreased livestock per capital. Negative implications of low livestock per capital on pastoral economy and food security force people to diversify their livelihood options.

Some of the options pursued are ecologically destructive and unsustainable, thus threatening the sustainability of the model. High livestock number per unit area together with unpredictable climatic conditions particularly prolonged dry periods lead to rangelands deterioration, which creates an ideal condition for diseases transmission and human wildlife conflicts. This has negative implications on the health of livestock, a situation, which lessens the value of animals for the market. Frequent droughts, diseases and rangeland degradation along with government policies and laws, political interventions, attitudes and change of lifestyles have implications on wildlife numbers and distribution, which may ultimately, threaten the sustainability of NCA as a MLUM.
During consultations with stakeholders, it merged that the NCA was facing ecological challenges when it came to striking a balance between natural and cultural resources conservation, community development, and tourism development. In fact the soaring populations of wild animals, livestock and people coupled with human demographics and spatial distribution over the landscape and changing lifestyles of the prevailing social structure culminated in regular human-wildlife confrontations and continuous erosion of the property carrying capacity. 
In a bid to safeguard the interests of the indigenous community, the NCAA has been undertaking and supporting a number community development projects and services in the area; including food support, improvement of livestock production, supply of safe and clean water, health services, empowerment and diversification of economic activities and provision of education   for the indigenous community.  Nonetheless, despite these efforts, there have been complaints by various levels of members of the local community that NCAA is not doing enough, and that in principle quality of livelihoods is on the decline.  
Similar complaints were presented by the Ngorongoro Constituency Member of Parliament, Ole Nasha before the Prime Minister,and Majaliwa Kassim Majaliwa on the Zinj 60th anniversary day, that took place in NCA on the 22nd July, 2019. Based on the submission of the Member of Parliament, the Board of Directors of NCAA, directed the NCAA- Management to carry out an assessment of the support provided by NCAA to the community for the past five years (2014/15 – 2018/19). The assessment revealed that total of TZS 35,250,376,559 billion has been spent by NCAA for indigenous community welfare. Projects and services implemented includes; food security programs, livestock improvement services, water infrastructure and supply, community health services, community education support services, community empowerment, and support to NPC programmes.   

5.3 Conclusion

MLUM of NCAA: Initially, the model was promising, but due to the ecological and socio-economic changes, their interests have run into conflict with those of wildlife conservation. The previous assumption that indigenous residents would limit their economic activities to transhumance pastoralist which was considered compatible with natural resource conservation, did not work out. The model seems to have failed to recognize the dynamic nature of the three competing components—humans, livestock and wildlife populations - hosted in a fixed land. The declined pastoral economy and food insecurity have prompted communities to adopt coping strategies including culturally unacceptable behaviours such as begging from tourists. Some have sought employment as guards within and outside the NCA while others have resorted to illegal cultivation and wildlife poaching.
The employment of the communities within and outside the NCA has increased purchasing power, thus increasing demand for development opportunities (e.g. construction of decent houses) and buying more livestock. However, these options are rarely pursued due to restrictive and prohibitive regulations governing the area. Along with livestock depredation and perceived limited participation of the communities in the decision-making process regarding the management of the NCA, local communities’ attitudes towards wildlife and management practices is increasingly being fading. Despite the challenges identified, the NCA has remained one of the popular and leading tourist destinations in Tanzania. It has a significant share to Tanzania’s tourism, whose contribution to GDP and foreign exchange is currently 17.6percent and 25percent, respectively. 
The annual average tourist arrivals, both residents and non-residents, increased from 54,935 in 1984 to 253,001 tourists in 2006 and reached 644,155 in 2018. During the financial year 2017/2018, NCAA generated 127 billion shillings, the highest revenue per unit area than any protected area in East Africa. Similarly, NCAA was among the highest Government institutions in contribution for the consolidated fund with TZS 22.355 billion shillings. Given its ecological, economic and cultural importance as a mixed Natural and Cultural World Heritage Site and having been disrupted by multifaceted factors, several World Heritage Committee decisions have been calling for an assessment of MLUM to address issues of sustainable livelihoods, natural and cultural resources conservation and tourism promotion within the limits of acceptable use as well as its administration and governance. 
5.4 Recommendations to NCAA Management

Actions that are undertaken within NCA should aim at balancing the three management objectives, which MLUM was established to achieve namely the conservation of natural resources, promoting resident pastoral development and fostering tourism sector. Planning and decision making towards the realization of this balance should ensure active participation of NCA pastorals with the aim of contributing to improved food security, high quality livelihoods, increased life expectancy and the ultimate reduction of abject poverty among NCA pastorals as well as increasing the contribution of the tourist industry to the country’s Gross Domestic Product (GDP) thus accomplishing the three 2025 vision’s targets
Reassess the multiple land use model within NCA in view of balancing conservation, development and sustainable community livelihood;  Harmonize approaches in the management of natural and cultural heritage (e.g. by adopting a single General Management Plan), previously and currently, NCAA has two different management plans for nature and culture.To lessen land use conflicts which are currently prevailing in NCA the future MLUM should delineate the area into zones where social-economic activities including schools, health facilities, livestock infrastructure and other social facilities shall be allowed and living other zones exclusively for natural resources conservation and controlled livestock grazing.
Once NCAA in collaboration with resident pastoralists and NDC have developed the main proposed management zones, every person, agency or relevant planning authority shall be obliged to comply with the requirements of the approved zoning plan. Government should make sure that, tourism policy should clearly state the three objectives of NCA because highly base on the social services provided by NCA to the local community, sustainability of multiple land use model in NCA and the challenges observed during conservation. 
This study recommend, research on how to reform pastoral council and its management because through this study the findings shows the failure of this council to be a good links between NCAA and community, most of community project supported by NCAA are not clearly stated by pastoral council to their community which result to the big challenge of conflict between conservators and local community within NCAA in conservation and effectiveness of multiple land use model in NCA. NCAA Conservators should provide education to the indigenous people to enhance the natural resources, conservation and Multiple Land Use modal education and awareness purposely to ensure good practices with the conservation with local engagement.

NCAA  should support to community, and address the  identified challenges by taking necessary measures which include control and limiting NPC administrative costs,  developing sense of ownership of projects like water supply such that repair and maintenance costs remain to be the responsibility of the community instead of NCAA after the project is completed, reduce health costs by urging members of the community to join NHIF and CHF and to limit supply of subsidized food to the families that are unable to purchase food at market price. In essence, to get actual value of the support for the five periods, there should be an independent thorough analysis that will provide detailed information on the said support.  

Local community should be totally involved during census intentionally to identify the original indigenous within NCA and intruders from outside to solve population challenges and land conflicts. Again community involvement in decision making on multiple land use modal in NCAA, meanwhile the community representatives (NPC) constitutions should be reviewed for best representation, communication and benefits sharing between NCAA, Community, and NPC. Likely improvement of food security, social services and community livelihood has they are playing a big role as the local people sacrifices in their own area. 

Nevertheless, NCAA should support that local community who are willing to move outside of Ngorongoro conservation to reduce population growth. Likewise, NCAA should increase entrant’s fees and crater services for foreigner’s tourist instead of dealing with increasing numbers of tourist they better rely on revenue to interrupt vehicles congestion in crater. Also improve revenue generation through diversification of tourism product.

The NCAA also should ensure that they minimize the human-wildlife conflicts through implementation of participatory management programs especially in community development zones and community neighbouring, developing social services infrastructure, using of traditional legal way of addressing institutional issues on conservation in collaboration with NCA policy and GMP. This goes hand with strengthen communication among the constitutional, private sector, NGOs and other stakeholders particularly indigenous residents.
5.5 Recommendations for Further Studies
This study recommends for further research on how to reform patrol council and its management because through this study the findings shows the failure of this council to be a good links between NCAA and community, most of community project supported by NCAA are not clearly stated by patrol council to their community which result to the big challenge in conservation and effectiveness of multiple land use model within NCA
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APPENDICES
Appendex 1: Conservation Challenges Associated with the Implementation of Multiple Land Use Concept

	Challenges
	Outcome

	Loss of Biodiversity
	Loss of biodiversity become a trend in all the ecosystems. Pressure on natural and cultural resources like poaching and overgrazing, resource competition, invasive species.

	Human wildlife conflicts 
	Humans and livestock populations are increasing, but the latter at a relatively slower pace causing a decreased livestock per capita. Negative implications of low livestock per capita on pastoral economy and food security force people to diversify their livelihood options. 

Some of the options pursued are ecologically destructive and unsustainable, thus threatening the sustainability of the model. High livestock number per unit area together with unpredictable climatic conditions particularly prolonged dry periods lead to rangelands deterioration, which creates an ideal condition for diseases transmission and human wildlife conflicts. This has negative implications on the health of livestock, intimidation, death, loss of properties and poaching 

	Poverty 
	Comparison of the well-being between the resident pastoralists in NCA and those of LGCA that used several measures such as livestock to human ratios, acreage cultivated before a ban was reinstated and nutritional status indicated that those who resided in LGCA were better-off (Galvin et. al., 2002, 2015; Smith 2000; Smith 1999). About 50.0% of all households in NCA experienced food shortage at different times in 2017 (NBS, 2017)

	Climate change
	Unpredictable season, loss of biodiversity. Changes in ecological, demographics and climatic conditions have significantly caused competition of available resources such as water and forage; balancing needs for these to sustain human activities (accommodation and transhumance pastoralist) and wildlife is becoming increasingly threatened. 

	Human and livestock population trends 

In 1960 immediately after NCA was established human population was about 8,000 

people (Kijaziet. al., 1997). The 2017 Population and Livestock Census in NCA revealed that there were 93,136 people. (NBS, 

2017). 


	The significant decline in black rhino population in NCA since early 1970s through 1980s was mainly attributed to poaching. From 1880s to 1980s rinderpest (a Morbillivirus similar to canine distemper virus) was a major cause of mortality for buffalo, wildebeest and eland in the Serengeti ecosystem including the Crater Highlands and there was a serious outbreak affecting 62yearling buffalo adjacent to the Ngorongoro Crater in 1961 (Machange, 1997). Inoculation campaigns of cattle against rinderpest supported the buffalo population to more than double and wildebeest population more than triple in SME from the numbers that were recorded in 1960s. Fortunately, rinderpest virus was eradicated and Tanzania declared free from the virus in 2005. Before 1960s black rhinos in Serengeti plains were about 700, in Oldupai there were 60 rhinos, and in Ngorongoro Crater there were more than 100 individuals (Mascarenhas, 1993, Fyumagwa&Nyahongo, 2010). By 1980s, poaching for trophy decimated rhino population to two and 12 individuals for Serengeti and Ngorongoro Crater respectively. However, over time other wildlife diseases have been emerging. For example, Babesiosiscaused by Babesiabicornisparasite, which killed five black rhinos in the Ngorongoro crater in January 2001 was an emerging disease in NCA (Morkel, 2001; Nijhofet al., 2003) and frequent outbreaks of anthrax in other herbivore species. 


Data Source NCA 2019
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