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[bookmark: _GoBack]The consumption of nature-based tourism in many protected areas worldwide has led to adverse impacts on natural resources. To sustain natural resources for future generations, adopting appropriate visitor management approaches to inform the sustainability of tourism in protected areas is critical. Although both hard and soft visitor management approaches have been in use in Ngorongoro Conservation Area (NCA), there is a lack of information to inform the effect of hard approaches in achieving environmental sustainability. Thus, this study aimed at examining the effect of hard visitor management approaches on environmental sustainability in the Ngorongoro Conservation Area (NCA). Specifically, the study examined; the effect of physical, regulatory and economic management approaches on environmental sustainability in the Ngorongoro Conservation Area. The study was guided by stakeholder’s theory and the strong sustainability model.  The study adopted a concurrent mixed-method research design that involved collecting and analysing both quantitative and qualitative data at the same time. Four key informants, including the chief conservator, the Head of the tourism department, marketing officer and park ecologist, were purposively selected. Additionally, a sample of 384 visitors was selected from a target population of 538,440 visitors using a simple random sampling technique. While descriptive and inferential statistics were used to analyse quantitative data, content analysis was used on qualitative data. The multiple regression analysis was used to determine the effect of hard visitor management approaches on environmental sustainability and test the study hypotheses derived from the specific research objectives. The results (Adjusted R2=0.276); explained a 27.6% variance of the effects of hard visitor management approaches on environmental sustainability.  Further, the results showed that hard visitor management had a positive effect on environmental sustainability (F (3, 265) =35.104; P=0.001) whereby physical management approaches (β= 0.283, p= 0.001), regulatory management approaches (β= 0.290, p= 0.001), economic management approaches (β= 0.038, p= 0.510) at 99% confidence level, positively affected environmental sustainability. Findings from qualitative data revealed a variety of hard management approaches implemented to ensure environmental sustainability. Such approaches include setting aside areas/zones for different visitor activities, rules and regulations and price/fee differentiation.  The study concludes that hard visitor management approaches were evident; however, their effect on environmental sustainability varied, with physical and regulatory management approaches being more effective than economic management approaches. It is recommended that the management of NCA should devise a mechanism for ensuring the visitor management approaches are implemented, such as controlling the number of vehicles, which will  reduce congestion as well as mandatory for tour guides to take visitors to the information centre for quick customer education about NCA to ensure environmental sustainability
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OPERATIONAL DEFINITION OF TERMS

Environmental Sustainability -A condition of balance, resilience, and interconnectedness that allows human society to satisfy its needs without exceeding its capacity to support the ecosystems to continue regenerating the services necessary to meet those needs or by human actions diminishing biological diversity (Morelli, 2011).
“Hard” visitor management approaches - regulation of visitor’s behaviour using formal rules and restrictions on physical access in terms of fences, gates, and payment schemes (Mason, 2005). Involves physical management (use of fences, limit the size of the car park, site hardening), regulatory management (reducing site congestion, regulating site operation, use of security staff, implementing rules and regulations), and economic management (charging high entrance fees, charging car parking fees, fines for littering) 
“Soft” visitor management approaches – That promotes education, learning, and interpretation to modify the visitor’s behaviour (Mason, 2005).
Sustainable development - Development that meets the needs of the current generation without jeopardizing the ability of future generations to meet their own needs (Bruntland Commission, 1997). The key is the integration of economic, environmental and social dimension.

Sustainable tourism - Tourism that meets the needs of present tourists and host regions while protecting and enhancing opportunity for the future (UNWTO, 2011). Tourism takes complete account of its current and future economic, social and environmental impacts, addressing the needs of visitors, the industry, the environment, and host communities (UNWTO, 2017). 
Tourism -  It is the activities of persons travelling to and staying in places outside their usual environment for not more than one consecutive year for leisure, business and other purposes not related to the exercise of an activity remunerated from within the place visited (Goeldner & Ritchie, 2012; UNWTO,2010). In general, tourism must involve transportation, accommodation & amenities, and attractions.

Visitor Management - All management tools, approaches and interventions that regulate the movement and behaviour of visitors in a destination while considering their needs, expectations and satisfaction in a manner that maximizes the quality of visitors’ experience and assisting the achievement of the area’s sustainability (Albrecht, 2017)

Protected Area - An area of land and/or sea primarily dedicated to the protection and maintenance of biological diversity and natural and associated cultural resources and managed through legal or other effective means (IUCN, 2009b)

Tourism Destination- A tourist destination is a geographical location that has the necessary components to attract tourists and meet their needs (Djurica & Djurica, 2010, Pearce 1992)

[bookmark: _Toc73560557][bookmark: _Toc73562544]CHAPTER ONE

[bookmark: _Toc73560558][bookmark: _Toc73562545]INTRODUCTION
[bookmark: _Toc73560559][bookmark: _Toc73562546]1.0 Overview
This chapter provides the background of the study, problem statement, objectives and research questions, significance and justification, the scope and limitations.  
[bookmark: _Toc532399303]
[bookmark: _Toc73560560][bookmark: _Toc73562547]1.1 Background of the Study
Tourism is one of the fastest-growing industries with an annual average growth rate of about 5%, accounts for 10% of the world's economic activity and is one of the main generators of employment (UNWTO, 2015). According to WTTC (2018), tourism and its related economic activities contributed to 10.4% of GDP and was forecasted to rise by 4.0% in 2018, and consequently to rise to 11.7% of GDP in 2028. Further, tourism is a significant source of foreign exchange earnings for many developing countries. For example, according to UNWTO Barometer (2015), international tourism receipts grew in all regions, with Africa growing (3% share) by USD 1 bn to USD 36 bn equivalent of EUR 27 bn. The tourism industry ranks about 6th in international trade after trade in fossil fuels, telecommunications and computer equipment, automotive products and agriculture (UNWTO, 2015). In the service sector industry, tourism is considered the largest in the global economy, and it plays a crucial role in destination development, especially in developing countries (Senevirathna & Perera, 2013). 

 In Tanzania, the tourism industry is a key player in the country’s economy. For instance, in 2017, tourism contributed 9.0% of the country’s GDP and is expected to rise to 10.1% by 2028 (WTTC, 2018). 

While tourism is considered an increasingly important source of income, employment and wealth creation in many countries, its rapid expansion has had detrimental environmental and socio-cultural impacts in many regions. For example, in Koh Samui- Thailand, tourism has led to increased poverty and slums, increased crime rate, drug abuse, pornography and prostitution, and HIV/AIDS infection (Soontayatron, 2010). Similarly, in Kaiping Diaolou and Villages area, China, since its recognition as a World Heritage Site, tourism development has led to change in its citizen's moral values and lifestyle (Zhuang, Yao & Li, 2019). In addition, the overuse of water resources for hotels, swimming pools, golf courses and personal use of water by tourists has resulted in water shortages, degradation of water supplies, as well as generation of more significant volumes of wastewater in regions like the Mediterranean (Sanlu & Bari, 2003).

Sustainable tourism is defined as tourist activities leading to the management of all resources so that economic, social and aesthetic needs can be fulfilled while maintaining cultural integrity, essential ecological processes, biological diversity, and life support systems (UNWTO, 2004 cited in Tsaun & Wang, 2007). The widely used definition of sustainable tourism is one of the World Tourism Organization where sustainable tourism is considered as the tourism that meets the needs of present tourists and host regions while protecting and enhancing opportunity for the future generation. It is envisaged as leading to management of all resources so that economic, social and aesthetic needs are fulfilled while maintaining cultural integrity, essential ecological processes, biological diversity and a life support system (UNWTO, 2011). 

Despite the various negative impacts on destinations, tourism plays a crucial role in the sustainable management of protected areas.  It supports the protection of natural resources, which can be used as a market-based alternative for a growing number of discriminating travellers who try to find, understand and enjoy a natural environment (Eagles, McCool, Haynes & Phillips, 2002). Similarly, for many protected areas, tourism is integral, relying on visitors and tourism for financial support. Increasingly, partnerships between conservation and tourism contribute to changes in attitudes around the issues of biodiversity conservation and environmentally responsible business practices (Bushell & Bricker, 2017). However, the degree to which protected areas can sustain viable tourism presence is dependent on the physical environment, the behaviour of visitors, and appropriate management (Brown, Koth, Kreak & Weber, 2006). Sustainably managing tourism requires both a long-term perspective and careful consideration of the many ways in which tourist activities and the environment interrelate (Candrea & Ispas, 2009).

Currently, many protected areas worldwide are under threat due to over-utilisation and inadequacies in management (Brown et al., 2006; Duzgunes & Demirel, 2016). For example, according to Mustafa and Balaawi (2013), negative tourist behaviour such as littering, wear and tear, and the random movement of tourists at the Petra site has led to its destruction. In another study by El-Barmelgy (2013), it is noted that historical sites all over the world have been threatened by the pressure posed by tourists’ interests’ areas such as Cairo Citadel. Similarly, in Sri Lanka, tourism activities are concentrated on few well-known destinations such as National Parks and Forest reserves since tourism resources are underdeveloped. As a result, these sites are continuously subjected to increased visitor pressure and destruction (Senevirathna & Perera, 2013).

One of the new methods and approaches developed to deal with visitor-induced damages caused in protected areas is the visitor management methods (Duzgunes & Demirel, 2016). Visitor Management is defined as a set of managerial techniques and tools used by private and public bodies of tourism (mainly by destination management organisations and in protected areas by their management) for directing visitor flows and visitor behaviour (Zelenka & Kacetl, 2013). Visitor management deals with assessing direct negative, human-induced impacts of the visitors’ presence (and related activities) on habitats, species and natural resources (e.g. erosion). Thus, it forms part of destination management mainly in protected areas and destinations that systematically build sustainable tourism (Albrecht, 2017; Zelenka & Kacetl, 2013).

Visitor management serves two important objectives; reduction of negative impacts and enhancing visitors’ experience (Ababneh, Darabseh & White, 2014). These objectives are based on the general conception of sustainable tourism development, which focuses on defining, reaching and developing dynamic equilibrium of environmental, economic, socio-cultural and regional aspects of the state and development of society and nature (Zelenka, 2007; Nováček, 2010; Zelenka & Kacetl, 2013). Visitor management ensures visitor satisfaction by providing different experiences while sustaining the qualities of the environment. It is specifically targeted towards visitors and those impacts caused by humans to ensure sustainable tourism development in protected areas (Duzgunes & Demirel, 2016).

Several visitor management approaches have been developed to achieve the objectives of sustainability in tourism. These approaches include; physical management such as regulating access by area (zoning),  carrying capacity,  limits of acceptable change/use;  economic management such as regulating visitation by visitor type (through pricing), implementing entry or user fees; and regulatory management such as providing interpretation programmes and facilities; regulating visitor behaviour (codes of conduct), and concentrating on allowing accredited organizations to bring visitors to the site (Burns & Moreira, 2013; Candrea & Ispas, 2009). 

Broadly, according to Kuo (2002) and Mason (2005), visitor management approaches can be divided into ‘hard’ and ‘soft’ approaches. ‘Hard’ visitor management approaches involve physical management (e.g. use of fences, limit the size of the car park, site hardening); regulatory management (e.g. reducing site congestion, setting time of opening/closing, use of security staff, implementing rules and regulations); and economic management (e.g. charging high entrance fees, charging car parking fees, fines for littering and other miss behaviour). ‘Soft’ management approaches use education (e.g. visitor management centres and brochures) and interpretation (e.g. signboards). 

In NCA, the main challenges that the site is facing included the pressure from the increasing number of tourists and human pressure on the ecosystem due to population increase leading to overgrazing and increasing agricultural use of the land  UNESCO ( 2009). The World Heritage Centre and IUCN (2007) pointed out that tourism pressure in NCA is due to traffic congestion in the crater. It recommended that the situation can only be managed by putting a clear maximum limit on the number of vehicles allowed in the crater per day. Also, the property should have a transparent reservation system that will prioritize the quality of the tourism experience and not the quantity (UNESCO, 2009). Nonetheless, Masao et al. (2015) pointed out a significant increment of tourism facilities and tourists visiting NCA, thus threatening the cultural and natural heritage status. The number of vehicles entering the area has also increased. This has been putting NCA under serious ecological threats that affect the survival of existing wildlife species in the long run (Masao et al., 2015, UNESCO, 2017). Estes et al. (2006) study associated growing tourism in NCA with the reduced water availability for the crater habitat and ecosystem at large.

Further, Estes et al. (2006) pointed out that the road works that have been done repeatedly in NCA made changes to the crater ecology, most notably the blockage and diversion of the area's natural hydrology. The car congestion at the crater floor causes soil compaction and other land degradation. Thus many of these developments have a lot of impacts on the ecology of NCA and tourism at extensive posing a question on the sustainability of NCA (Estes et al., 2006).

According to UNESCO (2017), there are visitor management techniques that NCA uses, such as limiting the number of vehicles at any time per day and charging a high fee for vehicle entry into the site as well as the use of zones, i.e., at the crater, forest catchment and the external buzzer.  Thus, this study examined these techniques as part of the ‘hard” approaches to visitor management. 
 
[bookmark: _Toc532399304][bookmark: _Toc73560561][bookmark: _Toc73562548]1.2 Problem Statement
Ngorongoro is one of the famous protected areas and a World Heritage Site (WHS). It has been popularly described as ‘the eighth wonder of the world’ and the “Garden of Eden ” (UNESCO, 2010). According to the Deputy Minister for Natural Resources and Tourism, Hon. Japhet Hasunga (The citizen, July 24, 2018) Ngorongoro Conservation Area (NCA) is now the single leading destination for tourist to Tanzania. It accounted for over half of 1.3 million visitors in 2018 to the country, and the numbers continue to surge (The citizen, July 24, 2018).

“Hard” approaches to visitor management such as the use of different rules and regulations (fines for littering and any other kind of misbehaviour), different pricing strategies for different seasons, zoning to provide different areas such as areas for picnic, parking, walking trails, use of visitor information Centre for education and interpretation that also provide interpretation materials such as various signs and posts on the area, site hardening as well as regulating site operation times have been applied at  NCA for some years now. But there is a paucity of information on the effect of such visitor management approaches, as well as limited information on visitor management approaches that will guarantee environmental sustainability at NCA, as NCA continues to face numerous visitor management challenges spanning from increased visitor numbers, increased use of both tours and personal vehicles, increased, increased human-wildlife conflict, forest destruction, destructive diversification of livelihoods, diminishing species, re-occurring and new animal diseases across the area, to climate change (Bellini, 2008; Masao, Makoba, & Sosovele, 2015). 

Furthermore, according to UNESCO (2008), Ngorongoro has been threatened with removal from UNESCO’s list of World Heritage sites because of the increased destruction resulting from tourism activities. According to Masao et al. (2015), cultivation within the NCA has resulted in 74% of the land being converted to agriculture. Other threats are traffic congestion into the crater and proposed hotel construction around the crater rim, which is envisaged to increase pressure on the site’s ecology.

This scenario contributes to the reduction in visitors’ experience. It is postulated that the area will no longer exist for future tourists to experience (Bellini, 2008; Melubo & Lovelock, 2019). Therefore, there is a need to conduct research and generate evidence-based knowledge that will inform the applicability and effect of the hard visitor management approaches to ensure the long-term sustainability of protected areas.
[bookmark: _Toc532399305]
[bookmark: _Toc73560562][bookmark: _Toc73562549][bookmark: _Toc532399306]1.3 Research Objectives
[bookmark: _Toc20752427][bookmark: _Toc73560563][bookmark: _Toc73562550]1.3.1 General Objective
To examine the effect of “hard” visitor management approaches on environmental sustainability in Ngorongoro Conservation Area (NCA).

[bookmark: _Toc532399307][bookmark: _Toc20752428][bookmark: _Toc73560564][bookmark: _Toc73562551]1.3.2 Specific Objective
i. To investigate the effect of physical management approach on environmental sustainability in Ngorongoro Conservation Area 
ii. To determine the effect of regulatory management approach on environmental sustainability in Ngorongoro Conservation Area 
iii. [bookmark: _Toc532399308]To establish the effect of the economic management on environmental sustainability in the Ngorongoro Conservation Area 

[bookmark: _Toc73560565][bookmark: _Toc73562552]1.4 Research Hypotheses 
[bookmark: _Toc20752430][bookmark: _Toc73560566][bookmark: _Toc73562553]1.4.1 Research Hypotheses
Ho1 Physical management approach does not affect environmental sustainability in the Ngorongoro Conservation area
Ho2 Regulatory management approach does not affect environmental sustainability in the Ngorongoro Conservation area
Ho3 Economic management approach does not affect environmental sustainability in the Ngorongoro Conservation area
[bookmark: _Toc73560567][bookmark: _Toc73562554]1.5 Justification of the Study 
The study's main objective was to examine the effect of “hard” visitor management approaches on environmental sustainability in NCA. Generation of evidence-based information informs visitor management in protected areas regarding implementation, policing and enforcing regulations, and environmental sustainability. Long-term environmental sustainability guarantees tourism into Tanzania foreign exchange and community livelihoods. 

The findings of this study contribute to theoretical literature and source of reference for various tourism stakeholders; researchers, academics, protected area managers, visitors, tour companies, conservators, local communities in terms of livelihoods and leisure, students, culture experts, and policymakers in ensuring that sound visitor management and environmental conservation policies are in place to minimize negative visitor induced impacts at various destinations in Tanzania generally and specifically NCA. It also makes a significant contribution to the realisation of Tanzania vision 2025, UNESCO’s classification of NCA as WHS, and UN’s SDGs 

[bookmark: _Toc73560568][bookmark: _Toc73562555]1.6 Significance of the study 
The  findings of this research will provide insight to Protected areas management on the importance of managing visitors properly to ensure long term sustainability of the area as well as informing the policy maker on the significance of  the implementation of visitor management tools in protected areas, these results will also save as a basis for testing theories and models on visitor management in protected areas .

[bookmark: _Toc73560569][bookmark: _Toc73562556]1.7 Scope of the Study 
The research sought to examine the effect of “hard” visitor management approaches on environmental sustainability in the Ngorongoro Conservation Area (NCA). The study targeted key stakeholders within the Ngorongoro Conservation Area, also referred to as NCA (an area of 8,292 km²); chief conservator, marketing office, park ecologist, and NCA tourism officer as well as visitors (tourists) to NCA. The study was conducted between September and November 2019 and used questionnaires, interviews and personal observation to collect data (see appendices I, II, III). 

[bookmark: _Toc73560570][bookmark: _Toc73562557]1.8 Limitations of the Study
The research focused solely on “hard” visitor management approaches without looking at “soft” visitor management approaches that may affect environmental sustainability.  If more resources could have been available, a study would also explore the effect of the soft management approach on environmental sustainability. This could have been beneficial in drawing concrete conclusions. Some respondents refused to answer questions and others did not understand English, and some had busy schedules thus did not have time to fill in the questionnaires. It was difficult to obtain sufficient information from such people and therefore affected the amount of data collected and used for the analysis. However, the researcher overcame the language barrier by seeking assistance from tour guides who acted as translators to visitors willing to fill in the questionnaire. Further, the researcher had more questionnaires filled with overcoming the challenge of visitors with busy schedules and those who refused to fill in the questionnaires.
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[bookmark: _Toc73560572][bookmark: _Toc73562559]LITERATURE REVIEW
[bookmark: _Toc73560573][bookmark: _Toc73562560]2.0 Overview
This chapter discusses different concepts and theories and how they are used for this study. It discusses the concept of tourism, sustainable development and sustainable tourism, and visitor management approaches and frameworks.  Finally, the chapter presents a conceptual framework adopted for the study.

[bookmark: _Toc73560574][bookmark: _Toc73562561]2.1 The concept of tourism
According to WTO (2010), tourism covers persons travelling and staying in places outside their typical environment for not more than one consecutive year for leisure, business, and other purposes. Currently, tourism is one of the world’s fastest-growing sectors (WTTC, 2018). If properly harnessed, tourism can stimulate economic growth through jobs creation, investment attraction, fostering entrepreneurship and wealth creation, while also contributing to the preservation of natural heritage (ecosystems and biodiversity), protection of cultural heritage (TDB, 2017) and promotion of empowerment of local communities ( Ibd). Thus, tourism can be an engine for inclusive growth and sustainable economic development (TDB, 2017).

Since the 1990s, tourism has increasingly contributed to Africa’s growth, employment and trade. For example, international tourist arrivals to Africa grew by an average of 6 per cent per year and tourism export revenues, 9 per cent per year. The average total contribution of tourism to gross domestic product (GDP) increased from $69 billion in 1995–1998 to $166 billion in 2011–2014, from 6.8 per cent of GDP in Africa to 8.5 per cent of GDP (UNCTAD, 2017).
Tanzania’s Wildlife Resources are considered among the finest globally and have been widely known for many years. They include the Serengeti plains, the spectacular Ngorongoro Crater, Lake Manyara, and Africa’s highest mountain, Kilimanjaro – in the North, Mikumi, Ruaha National Parks and the Selous Game Reserve in the South. Other additional natural attractions include the sandy beaches north and south of Dar es Salaam, the Spice Islands of Zanzibar and excellent deep-sea fishing at Mafia and Pemba Islands. Among the Indian Ocean islands are remains of ancient settlements. In the interior Rift Valley, Olduvai Gorge is the site of discoveries of the trace of earliest man. Tanzania also offers interesting Culture and Arts to the tourist, notably the Maasai culture and art and the Makonde sculptures and carving done in Ebony. 75% of the total number of tourist arrivals in Tanzania visit the country for leisure and holiday, with most of the visitors coming from Africa (46.5%) and Europe (33.3%). Tanzanians are warm, open, friendly people with a long tradition of generous hospitality and a wealth of folklore.

The African Union’s Agenda 2063 and the Tourism Action Plan under its New Partnership for Africa’s Development recognize tourism’s importance in driving Africa’s socio-economic development and structural transformation through job creation, catalysing growth in other productive sectors and fostering inclusion through the participation of women and youth in the sector’s activities (African Union Commission, 2015). The Economic Development in Africa Report 2017: Tourism for Transformative and Inclusive Growth examines the role of tourism in Africa’s development process. It argues that tourism can be an engine for inclusive growth and economic development. It can complement development strategies aimed at fostering economic diversification and structural transformation within the proper policy context. Furthermore, tourism can support the protection of natural resources, as long as residents realize the value of their asset and want to preserve them (Eagles et al., 2002; McCool & Stankey, 2003). 

Tourism’s potential has been recognized by policymakers at the national and international levels and is increasingly reflected in national and international policy frameworks. At the global level, Sustainable Development Goals 8, 12 and 14 highlight the central role of tourism in job creation, local promotion of culture and economic development (Van Houtte, 2015). However, as tourism covers several sectors and is a cross-cutting issue, the development of tourism impacts many Sustainable Development Goals, for example, poverty, decent work, gender and infrastructure development. Its growth is consequently associated with increased pressure on the natural environment and impacts to the host areas (Ferraro & Hanauer, 2014; Van Houtte, 2015). The effects of tourism on natural heritage and cultural heritage have been felt locally, nationally and globally (Van Houtte, 2015). Thus, the consumption of cultural and natural heritage at NCA must be managed.  
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Sustainable development (SD) is defined as “development that meets the needs of the current generation without jeopardizing the ability of future generations to meet their own needs” (UNGA, 1987). This concept of SD aims to maintain economic advancement and progress and socio-cultural integrity while protecting the long-term value of the environment; it “provides a framework for the integration of environmental policies and development strategies” (UNGA, 1987).
The definition of SD suggests that it is important to develop and maintain the long term prosperity and wellbeing of both the present and future generation. Long term prosperity and wellbeing are anchored on the three pillars of SD, also known as the “sustainability trinity”, which are social/cultural, economic and environmental (UNEP, 1987). This definition further represents an ideology of developing and maintaining all stakeholders' long-term prosperity and well-being. This long term prosperity and well-being is formulated in the traditional three dimensions of sustainability, i.e., environmental, economic and social/cultural factors. In practice, sustainable development requires integrating economic, environmental and cultural/social objectives across sectors, territories, and generations. The overall goal of SD is the long-term stability of the economy and environment and cultural integrity, which can only be achieved through the integration and acknowledgement of economic, environmental and social/cultural concerns throughout (Emas, 2015).

In holistic terms, SD requires eliminating fragmentation; that is, the integration of environmental, social/cultural and economic concerns throughout the decision making processes to move towards truly sustainable development in the decision-making process (Emas, 2015). SD   limits economic growth and other human activities to the capacity of nature for self-regeneration, emphasizing respecting the physical limits of the global ecosystem in any economic, political or cultural strategy (Nieto, 1996; Adams, 2008). The ability of the environment to maintain functional vital and essential processes is core to sustainability. Economy and society are a part of a closed system that is the global ecosystem, and because resources are limited, growth cannot extend beyond the definite limits of nature (Ragnarsdóttir, Koca & Sverdrup, 2012).
Thus, according to Strange and Bayley (2008), sustainable development can be termed as: 
· A conceptual framework: a way of changing the predominant world view to one that is more holistic and balanced;
· A process: a way of applying the principles of integration – across; space and time – to all decisions; and an end goal: identifying and fixing the specific problems of resource depletion, health care, social exclusion, poverty and unemployment.
The typical indicators of sustainable development adopted from the sustainable development paradigm in Agenda 21 are presented in Table 2.1.

[bookmark: _Toc73560577][bookmark: _Toc73562564]Table 2.1: Indicators of sustainable development in agenda 21
	Element
	Criteria

	
	

	Economic Sustainability
	Growth, Development, Productivity and Trickle down 

	Social sustainability

	Equity, Empowerment, Accessibility, Sharing, Participation, Cultural Identity and Institutional sustainability

	Environmental sustainability 
	Ecosystem –Integrity, Carrying Capacity and Biodiversity


Source:  Kahn (1995).
More information on these indicators is provided under the section on models of sustainability. 
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Tourism is considered the fastest growing industry globally. However, nature-based tourism is considered to be expanding more rapidly (WB, 2018). Tourism impacts are highly diverse in many areas and protected areas. From the economic perspective, tourism is considered to bring significant income to local communities, but tourism poses a considerable threat to the sensitive environment (Williams, 2009; Job, 2013; Paramati, 2017). Generally, all tourism activities rely on cultural and environmental resources  (Hunter & Green, 1995).
For many years now, there is a history of interlink between environmental considerations, nature conservation and tourism in protected areas (Kiper, 2013). This relationship has been classified into three major categories: 
(1) Co-existence which, implies that tourism and nature conservation are not necessarily direct compatible, but there are certain circumstances in which the two may coexist, 
(2) Tourism conflict, which arises where there are detrimental effects of tourism on the environment and little contact between tourism and conservation, and 
(3) When the protection of the environment is enhanced by tourism because of the interaction between conservation and tourism industry (Budowski, 1976). 

During the 1950s, there was a co-existence between tourism and conservation and in early 1970, there was a rise in mass tourism and environmental awareness in western societies. This situation led to environmental conflicts (Page & Dowling 2001).  To date, it is widely acknowledged that unplanned tourism can lead to serious and severe ecological and social problems in tourist destinations (Inskeep, 1994 cited in Rämet et al., 2016). As a result, a new green paradigm of sustainable tourism emerged (Butler, 1999). According to this paradigm, tourism and nature conservation can only be mutually supportive if environmental sensitive management practices are well followed as a result of the changes in characteristics of modern tourism (Butler, 1999; Place, Hall, & Lew, 1998). Studies on sustainable tourism have been conducted in various parts of the world. For example, studies done in Pallas-Ounastunturi and Pyhätunturi National Parks in Finland to assess the ecological impacts of nature-based tourism in protected areas revealed that a large number of visitors in a park and the use of the same trail by a large number of visitors lead to the destruction of species.  However, when the number of visitors was reduced in a particular season, species tended to regenerate. It was also found that zones for different activities and restricted areas are efficient methods in limiting access to the most sensitive and valuable habitats and thus reducing negative environmental impacts (Rämet et al., 2016). Another example is Kenya’s Maasai Mara National Reserve (Serengeti’s neighbour), Amboseli and Nairobi National Parks. Excessive tourists in vehicles have endangered the flora and fauna of the three attractions (Kaltenborn, 2011).  

Furthermore, the rapid tourism growth in different destinations affects local communities both negatively and positively. Studies have shown that if tourism is not developed sustainably, it can degrade natural resources, ecosystems and landscapes, which are also the main tourist attractions in most destinations (Buckley, 2004; Marion & Leung, 2011; Van Houtte, 2015). Hence, for tourism to be beneficial, it must be sustainable. Sustainability description is essential in interpreting the sustainable tourism concept. In 1987, the World Commission of Environmental Development (1987) defined Sustainability as “the measure which needs to be followed to meet the current needs and at the same time ensure that the future generational needs are left untouched”. A broader view of this definition describes sustainability in the tourism approach as the management of strategies that enhance continuation in tourism consumption. The capacity of the host community (people and natural resources) to cater to the needs of future visitors in a tourism destination must not be disturbed by strategies implemented due to current trends in tourism consumption. According to Hall (2014), the tourism industry outlook is unique in its operation. Along with a few other sectors, there is simultaneous production and consumption. Hence, tourism sustainability should always be in line with tourism destination management. 

According to the UN (2001), sustainable tourism is defined as tourist activities “leading to management of all resources in such a way that economic, social and aesthetic needs can be fulfilled while maintaining cultural integrity, essential ecological processes, biological diversity and life support systems”.  UNEP (2005) and UNWTO (2005), define sustainable tourism as “tourism that takes full account of its current and future economical, social and environmental impacts, addressing the needs of visitors, the industry, the environment and host communities”. However, an operational definition by UNWTO (1998) is; "sustainable tourism development is tourism that meets the needs of present tourists and host regions while protecting and enhancing opportunity for the future generations. 

Several principles need to be pursued in sustainable tourism, which includes; management measures with limited impacts on the natural environment (Bramwell & Lane, 1993), natural resources conservation and protection (Ham & Weiler, 2012), production and consumption patterns that are not only sustainable but also involve the participation of the concerned stakeholders (McDonald, 2009), income creation for local communities, by meeting the local population needs  (Archer et al., 2012) and ensuring tourism industry adherence to international laws on environmental protection (Miller et al., 2010). Therefore, for tourism to be developed sustainably, it is extremely important to consider social, economic, ecological impacts and the benefits of tourism all at once and not just sustain the benefit of one dimension that may be difficult to sustain in the long term. Dredge (2008) developed a simple model of sustainable tourism that captures environmental factors, social factors and economic factors that are vital to sustainable tourism (Figure 2.1).
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As shown in figure 2.1, there is a need to balance the three essential pillars of sustainable tourism. For instance, to achieve economic sustainability, there is a need to balance environmental resources and the economic benefits of tourism. Similarly, to achieve environmental sustainability, there is a need to balance economic growth and development while considering the impacts that may be brought by development on community/social values and device mechanisms for dealing with such impacts. Thus, “sustainable tourism is the tourism that takes full account of its current and future economic, social and environmental impacts, addressing the needs of visitors, the industry, the environment, and host communities (UNWTO, 2017). Further, as noted by UNEP (2005) and UNWTO (2005), “sustainable tourism should maintain a high level of tourist satisfaction and ensure a meaningful experience to the tourist, raising their awareness about sustainability issues and promoting sustainable tourism amongst them”. Thus, it is of utmost importance that society benefits from tourism in a sustainable way and tourist needs and expectations are met.  However, for this study, the definition of sustainable tourism according to UNWTO (2011) which considers "Sustainable tourism development as tourism that takes full account of its current and future economic, social and environmental impacts, addressing the needs of visitors, the industry, the environment, and host communities”  was adopted. 

For this study, environmental indicators of sustainable tourism (Table 2.2) were used in the survey since all tourism activities rely on the environment for their success and sustainability (Budowski, 1976; Rämet et al., 2016). 
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	Economic dimension
	Social Dimension
	Environmental

	1) Industrial growth
2) Accessibility
3) Transportation
4) Infrastructure
5) Service supports
6) Business profitability
7) Employment opportunities
8) Income distribution
	1) Community involvement
1.1) Participation
1.2) Planning
2) Improved quality of life
2.1) Equity
2.2) Health
2.3) Jobs and income
2.4) Improvement of services and
infrastructure
3) Community benefits
4) Visitor satisfaction
5) Criminality awareness
6) Local tourism regulations
	1) Resource protection and preservation
2) Resource restoration
3) Resource benefits
4) Management and assessment
5) Information and education
6) Strong partnerships
7) Intergenerational equity
8) Surroundings management
8.1) Pollution
8.2) Garbage disposal and control
8.3) Overall architectural character of
location surroundings
8.4) Urban design surroundings



Source: Dredge et al., (2009), Gale (2005), Mowforth and Munt (2009), Ngamsomsuke et al., (2011), and World Tourism Organisation (1995), Sangchumnong and Metin Kozak (2017)
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Globally, sustainable tourism began as an approach to counteract the negative impacts of tourism and contribute to sustainable development (Luoga 2013). Sustainable tourism has been embraced by Tanzanian policymakers and is reflected in current policy documents of 1999. Studies on sustainable tourism done in Tanzania found that sustainable tourism had various positive benefits to multiple stakeholders including, the community, the government, the environment and the tourists. The community benefit through increased job opportunities, incomes and economic growth in their locations. The government benefited from increased revenue and income, peace and cohesion in the society, foreign exchange gains, employment generation and environment management (Luoga 2013). The environment benefits through increased publicity and awareness, increased financing of environmental projects, increased revenue for environmental protection, and better environment management (Mushi, 2013). 

Furthermore, today, the locals and the public, in general, are probably overwhelmed by perceived economic benefits (from the statistical point of view) in such a way that there is little concern for the negative socio-economic, cultural and environmental impacts. Despite today’s public support for tourism, there are still problems related to environmental and socio-cultural sustainability perspectives, the growing conflicts between the community and management of protected areas, particularly when the rising needs of people conflict with the management needs to expand or create buffer zones, affect environment conservation and socio-cultural integrity. This is happening in such areas as the northern tourist circuit, including Ngorongoro Conservation Area (NCA). The high flow of tourists and community destruction of heritage assets hinders the achievement of environmental and socio-cultural pillars of sustainable tourism. This is to the extent that the NCA was threatened to be removed from the list of World Heritage Sites (Ihucha, 2009).
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The three pillars of sustainable development have led to the advancement and adoption of several models by different authors  (Basiago, 1998). The models include economic, social and environmental.

[bookmark: _Toc73560582][bookmark: _Toc73562569]2.3.1 Economic model of sustainability
This model is based on the premise of a production system that satisfies the present level of consumption without compromising future needs (Basiago, 1998). It is achieved if society's wellbeing, which is at times referred to as utility or welfare, is maintained over time in terms of welfare maximization (Arrow et al. 2004; Pezzey 1992; Solow 1993; Toman 1998). According to Khan (1995), economic sustainability indicators include growth, development and productivity through the market allocation of resources, sustained levels of growth and consumption. It is often believed that economic benefits will ‘trickle down to the poor (Khan 1995). Saviano, Nauta, Marta, Montella and Sciarelli  (2018), in their study on cultural Value of Protected Areas as Models of Sustainable (sustainability), used an economic model of sustainability to investigate reference models for integrating economic, social and environmental perspectives of sustainable development and to propose a systems approach. The results highlighted the cultural value of protected areas as sustainability models by leveraging territorial governance based on a systems approach.
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Infers to a system of social organization which alleviates poverty in a more holistic term. However, ‘social sustainability’ establishes the nexus between social conditions such as poverty and environmental decay (Ruttan, 1991). Thus, social sustainability is anchored on a sustainable community. According to Boström (2012)  and Davidson (2010), an effort to develop socially sustainable communities is important in defining the “kind of society” that needs to be sustained. The UK Sustainable Communities document (2003) deﬁned sustainable communities as; “places where people want to live and work now and in the future”. They meet the diverse needs of existing and future residents, are sensitive to their environment, and contribute to a high quality of life. According to Khan (1995), social sustainability indicators include equity, empowerment, accessibility, sharing, participation, cultural identity and institutional sustainability. The social model of sustainability has been used in the study by Tran, Ban, and Bhattacharyya (2019) to synthesize the motivations, successes, challenges and lessons from protected and conserved areas led by Indigenous Peoples globally.
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According to Mill and Malthus (1976), Meadows et al. (1987), environmental sustainability refers to “the maintenance of natural capital”. It is more connected to both social and economic sustainability. However, explicitly environmental sustainability can be considered as a condition of balance, resilience and interconnectedness that allows human society to satisfy its needs while neither exceeding the capacity of its supporting ecosystems to continue to regenerate the services necessary to meet those needs nor by human actions diminishing biological diversity (Morelli, 2011 ).

Environmental sustainability entails conserving the natural environment maintained as a source of economic inputs and a sink for waste. Hence, resources must be harvested no faster than they can be regenerated, and wastes must be emitted no more quickly than they can be assimilated by the environment (Basiago, 1998). Thus, environmental sustainability involves ecosystem integrity, carrying capacity and biodiversity. The theoretical framework elaborated by Khan (1995)  posits that economic, social and environmental ‘sustainability must be ‘integrated’ and ‘interlinked’. They must be coordinated comprehensively. However, there is a conflicting opinion in the development theory regarding whether ‘environmental sustainability’ is a criterion of economic growth and poverty alleviation, or economic growth and poverty alleviation are the prerequisite of environmental sustainability. Nonetheless, evidence suggests that ‘environmental sustainability may be a necessary pre-condition for sustained economic growth (Basiago, 1998). The latter statement has been supported by the late Indian Prime minister Indira Gandhi (1972) because very developing countries tend to temporarily accept environmental degradation to meet the immediate needs for food and shelter before pursuing permanent economic and environmental improvements. His view implied that it is impossible for developing countries to put environmental protection before economic development. In contrast to this view, the theory of ‘social sustainability’ posits that the alleviation of poverty need not entail environmental decline. It aims to alleviate poverty within the existing resource base of a society. 


According to Khan (1999), indicators of environmental sustainability include: eco-system integrity which entails the ability of a system to support and maintain ecological processes and diverse community of organism; carrying capacity, which entails the number of organisms that an ecosystem can sustainably support; biodiversity; entails variability among living organisms from all sources including terrestrial, marine and other aquatic ecosystem and ecological complexes of which they are part, which includes diversity within species, between species and ecosystem. Environmental sustainability entails that resources must be harvested no faster than they can be regenerated. Wastes must be discharged no quicker than assimilated by the environment (Khan, 1995). The theoretical framework elaborated by Kahn posits that economic, social and environmental ‘sustainability’ must be ‘integrated’ and ‘interlinked. These indicators have been used for planning practice in Nayarit, Mexico (Basiago, 1998). The environmental sustainability model has been used in the study by Dinica (2018) to understand how regulation can mediate the relationship between tourism development and protected area environmental sustainability.
Furthermore, several researchers (Ekins, 2014; Ekins & Medhurst, 2006; Elkington, 2013)  have developed different models on weak and strong sustainability to illustrate relationships between ecology, economy and society. Weak sustainability models include the triple bottom model of sustainability and the Mickey Mouse model of sustainability. These models are discussed in details in the subsequent section.

[bookmark: _Toc73560585][bookmark: _Toc73562572]2.2.6 The Mickey Mouse Model 
Mickey Mouse Model (PEET, 2009) assumes that the economy is the central sphere of analysis, with the environment and society playing subsidiary roles (Panth, 2017). The model results in anthropocentric behaviour where economic activities largely influence the environment, social security, and growth. Mickey Mouse model (figure 2.2) had in the recent past underpinned most global economic and political decision making. However, the absence of intersection between the three dimensions of sustainability (i.e. economy, society and environment) in this model leads to unsustainability (PEET, 2009).  The Mickey Mouse model falls under the category of weak sustainability due to its short-sightedness and focus on economic achievement with social development at the expense of the environment. Weak sustainability models focus more on economic achievement without considering humans as part of the biosphere. Yet, in reality, economic and social cannot exist outside the environment. Therefore, it is of the utmost importance that social and economic activities are carried out within the environmental horizon (Mulia, Behura & Kar, 2016). 
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The Triple Bottom Line model (also known – with different graphics – like the Three Pillar model-figure 2.2) underpins discourse and policy-making in the fields of sustainable development, ‘environmental protection’ and ‘sustainability’ (Elkington,1997). The model emphasizes the appropriate balance between economic, environmental and cultural (or social) outcomes (Panth, 2017). The model assumes that three sub spheres are equally important (i.e. economic, social and environment), and their equal intersection represents the possibility of sustainability. However, the intersection of these three circles is small, and the vital limits imposed by the environment (biosphere) on economic and social activity are ignored. Hence this model is ultimately considered a weak sustainability model (Mulia et al., 2016). The Triple Bottom Line model leads to human activity in which economic outcomes dominate and environmental and social outcomes receive little attention (SANZ, 2009).
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[bookmark: _Toc36466061][bookmark: _Toc46140127][bookmark: _Toc73560587][bookmark: _Toc73562574]Figure 2.2: Mickey Mouse Sustainability Model (Peet, 2009) and The Triple Bottom Line Model (Elkington,1997) 
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Strong sustainability is the prerequisite and foundation of social, economic and technological human development (Adams,2006). Human’s life is contained within the biosphere and is part of it since the Earth is a closed or self-contained system except for sunlight received, the heat reflected into space, and external gravitational effects (SANZ, 2009). Thus, the strong sustainability model (figure 2.3) ascertains that the environment sustains all other life forms. All forms of human life occur within the limitations of planet earth or the biosphere. Without the environment, neither Man (society) nor his economy can exist. The Environment is the set, and Society and Economy are sub-sets. Strong sustainability gives priority to ecological goods preservation and ecosystems functions. The ecocentric view in strong sustainability is that species and ecological systems that nurture life should be sustained due to their intrinsic value because of the uniqueness of some environmental components and processes that may be irreversible if destroyed due to societal activities (Panth, 2017). Strong sustainability acknowledges the ‘right-to-life’ of other species. It requires that every component or subsystem of the natural environment, every species, and every physical stock be preserved for present and future generations (ibid).
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Figure 2.3: The strong sustainability Model (Adams, 2006)
They discussed sustainability models that were used to understand the link between the three dimensions of sustainability and provide the basis for focusing on the environment as a core aspect in achieving sustainability as the literature indicates it is key in supporting all other forms of life. However, for the sake of this study, the strong sustainability model was adopted because it focuses more on the environment as a core aspect in achieving sustainability.

[bookmark: _Toc73560591][bookmark: _Toc73562578]2.4 Visitor Management 
Managing visitors is one of the important ways of managing the impacts of tourism, particularly in environmental terms, but also socio-culturally and economically. Visitor management has been viewed in the past 20 years or so, in particular, as a significant way to reduce the negative impacts of tourism (Hall & McArthur, 1996; Mason, 2003a; Pearce, 1989). Visitor management can be viewed as a way to regulate visitors. Hence, regulation may relate to such factors as preventing (or indeed allowing) access to particular areas or sites. In most cases, regulations relating to tourism are likely to be voluntary, self-regulatory, and unlikely to be backed up with laws (Mason & Mowfoth, 1996). 

According to Shackley (2012), visitor management is defined as a process that influences visitors' activities to increase positive impacts while minimizing the negatives. Thus visitor management is a crucial tool in enhancing sustainable management of a destination or a place (Confederation of British Industry, 1998).  Further, Eagles et al. (2002) define visitor management as a ‘client-oriented approach to planning and service delivery that considers the visitors’ needs, expectations and satisfaction. It is the management of visitors that maximizes visitor experience quality while supporting the achievement of the area’s sustainability. 
Visitor management has much to do with people, activities and facilities at sites as it has with how visitors arrive at and move around the site. Additionally, it has much to do with people, activities, and facilities at sites as it has with how visitors arrive and move around the area (Ababneh et al., 2014). For this study, the definition of visitor management by Albrecht (2017) and Ababneh et al. (2014) was adopted. Thus, visitor management is defined as all management tools and interventions that regulate the movement and behaviour of visitors in a destination while considering their needs, expectations and satisfaction in a manner that maximizes the quality of visitors’ experience and assisting the achievement of the area’s sustainability.

Visitor management primary goals are to increase consciousness among visitors, ensure that the values of natural areas or regional resources are acknowledged and spread the messages that contain natural and historical processes, ecological interactions and human activities; enable people to spend time in natural places where they can have personal experiences with natural and cultural environments; ensure elaborate use of natural resources, protect cultural and natural heritage and minimise adverse effects while increasing positive ones; decrease seasonality; include the experiences of the local people in the application; provide meaningful visitors experiences and make them feel that they are in an exceptional environment; increase governmental support and understanding management issues and peculiar policies (Duzgunes & Demirel, 2016). 
Thus, it can be used to address complex problems such as the development of strategies for endangered species protection, increasing use level management, understanding the distributional consequences of restricting use, accommodating differing interpretations of preservation and working with indigenous populations in land claims agreements (Ababneh et al., 2014). According to Albrecht (2017), visitor management has various possible benefits, including implementation, which intend to raise the profile and improve the quality of tourism products, provide information to visitors on facilities, services and infrastructure, to aid in the dispersal of visitors, to manage and/or modify visitor behaviour, often to mitigate negative visitor impacts, and to positively impact visitor experiences through guiding and interpretation.

Thus, there are two main approaches to visitor management, namely “hard” and “soft” approaches, and this study focused on the “hard” approach in relation to NCA to generate and document evidenced-based information for use and applicability. Visitor management has been used by several different agencies and organizations, at different scales and in various locations. It has become a powerful tool in attempting to control visitor flows (ETB, 1991). According to English Tourist Board (1991), there were three ways of managing visitors:

a) Controlling the number of visitors – either by limiting numbers to match capacity, or spreading the number throughout the year, rather than having them concentrated in time in a focused ‘tourist season;
b) Adapting the resource in ways to enable it to cope with the volume of visitors, and hence become less damaged; and
c) Modifying visitor behaviour.

A common approach has been through attempts to divert tourists from the so-called ‘honey pots’, areas with large volumes of tourists. Another approach has been to minimize the negative impacts at a popular site by ‘hardening’ (e.g. resurfacing paths and footpaths). However, the danger is that by attempting to improve the site, more visitors are encouraged, which in turn cause more damage (Swarbrooke, 1999). This then means that visitor management can be viewed as a way to regulate visitors. Hence, regulation may relate to such factors as preventing (or indeed allowing) access to particular areas or sites. In most cases, regulations relating to tourism are likely to be voluntary, self-regulatory, and unlikely to be backed up with laws (Mason & Mowfoth, 1996).

Besides regulation, managing visitors can also involve education, which frequently requires interpretation (Mason, 2003a). This educational process may include disseminating information about a particular site and more general education about social and environmental factors. In certain situations, a combination of education and regulation is used in an attempt to manage visitors.

However, the conventional approach to visitor management has been concerned mainly with minimizing the negative impacts. To date, little attention has been placed on the visitor experience, and it is here that education, mainly through interpretation, can be used. This paper critiques conventional visitor management that minimises impacts and suggests a more holistic approach that concentrates more on the visitor experience and less on the effects. This management approach is contextualized within protected areas such as NCA, Serengeti National Park, etc
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Protected area management is directed towards dealing with visitors, minimising their negative impacts and providing information. However, managing visitor goes further by including local, regional, economic, cultural and social elements. Visitor management has three main characteristics: resource protection, offering an enjoyable experience to visitors and maintaining and improving the economic benefits of tourism. It also means matching visitor’s activities with their expectations (Olsder & Donk, 2016). Carrying capacity has often been a term used for managing visitors in protected areas. However, monitoring reports showed that ecological, social, physical and experiential analysis was not enough since seasons, the type of visitors and their behaviour, and the length of recovery periods of use also had large impacts on the degree of impacts. Thus several management models have been established to provide initiators of tourism and conservation projects with a theoretical background that is needed for practical measures, which include suitable visitor management tools and approaches that can be used in the field to minimize negative visitor induced impacts in protected areas (Olsder & Donk, 2016; Brown, Kreag & Weber, 2014; Zelenka, Tesitel, Paskova & Kusova, 2013; Zeleka & Paskova,  2012; Beunen, Regnerus & Jaarsma 2008 and;  Donk & Cottrell, 2002). These models include Limits of Acceptable Change (LAC) which identifies acceptability limits of natural and social resources, analyses the relationship between the current status and acceptable standards, suitable management activity and feedback (Stankey et al., 1985)—carrying capacity (CC), which determines the number of visitors in a given area and its level of impact using mathematical values with specific techniques (Wagar, 1964). Presently defined as the Limits of Acceptable Change (LAC) (Stankey et al., 1985). Visitor Impact Management (VIM)Which defines management constraints such as carrying capacity, and like LAC, addresses impact – problem analysis, flexibility and participation of multiple strategy selection (i.e. visitors, local people, representatives of non-governmental institutions, academicians, area managers) (Akten, 2009; Farrell & Marion,2002). 

Protected Area Visitor Impact Management (PAVIM) identifies indicators, monitoring and standards, management opportunities, visitor impact problems, and results in the selection, implementation, and evaluation of visitor impact management actions and includes expert opinions and analyses of problems along with management strategies. According to McCool and Cole (1997), PAVIM includes Public participation and the expert panel because management decisions can be more social and political than technical (Farrell & Marion, 2002). Visitor Impact Management (VIM) provides a structure for organizing information and thoughts and, therefore, assists protected area managers in making rational and defensible trade-offs between resource protection and visitor access to these resources. IT is among the decision making frameworks (Farrell &Marion, 2002). 
[bookmark: _Toc73560593][bookmark: _Toc73562580]Visitor Experience and Resource Protection Programme (VERP) is designed to be part of the planning process and produce a plan rather than a separate, capacity-specific process (McCool, Clark & Stankey 2007). Recreation Opportunity Spectrum (ROS) was initially suggested for integrating recreation with area utilization plans and derived from recreational variety (Eagles et al., 2002). 

[bookmark: _Toc73560594][bookmark: _Toc73562581]Visitor Activity Management Programme (VAMP), which includes a visitor-oriented approach and aims at evaluating resource values and demands of visitors by taking into consideration different visitor’s needs and it offers guidance for planning and management in new parks and already existing but renewing/developing parks (Eagles et al., 2002). Recreation Behaviour Simulation Model (RBS) is a computer simulation tool, integrated with a Geographic Information System (GIS) designed to be used as a general management evaluation tool for parks. RBS allows park management to explore the consequences of change in variables so that the quality of visitor experience is maintained or improved. (Gimblett & Itami, 1997 & 2000; Gimblett, 1998 & 1998a; Gimblett et al., 1999; Itami et al., 1999 & 2000) 
. 
Further, according to Burns and Moreira (2013), most US federal natural resource agencies tend to manage by using one of the traditional frameworks designed by US researchers and proved in the country’s national parks and forests. These frameworks have also addressed the quality of the recreation experience. These frameworks typically include the recreation opportunity spectrum (ROS), visitor impact management (VIM), limits of acceptable change (LAC), and the visitor experience and resource protection framework (VERP) (Stankey and Lime 1973; Graefe, Kuss, and Vaske 1990; National Park Service 1997). Much of the North American research was conducted using the frameworks mentioned earlier, focusing on user crowding, conflict, trip characteristics, social demographics, and satisfaction. These frameworks have been applied over several decades and are very common to US national park managers.

Similarly, van der Donk and Cottrell (2002) conducted a study on Developing a Visitor Management Framework for WWF’s PAN Parks in France. They found that visitor-oriented approaches namely VIM, VAMP & VERP, are integrated systems that all deal with risk management and/or include some aspects of the PAN Parks and thus concluded that the systems are very similar. Any one of them could be suitable for a park to optimize positive impacts whilst minimising, and wherever possible, eliminating the negative impacts caused by visitors in the park.

Thus, for the case of this study Protected Area Visitor Management Impact Model (PAVIM) was used to examine visitor impacts and the results in the selection, implementation, and evaluation of visitor impact management actions in NCA. This model was also suitable as it recognizes a developing country protected area management constraints while providing a logical and defensible decision-making process that includes public input and impact problem analysis.

[bookmark: _Toc73560595][bookmark: _Toc73562582]2.4.2 Visitor management Approaches in Protected Area
Protected areas such as national parks are set aside to preserve natural, cultural and historic assets deemed to possess significant value (Schliephack, Moyle, & Weiler, 2013). According to International Union for the Conservation of Nature (IUCN, 2009b), a protected area is “an area of land and/or sea especially dedicated to the protection and maintenance of biological diversity, and of natural and associated cultural resources, and managed through legal or other effective means”. The key aspect of protected areas is assets conservation, however, numerous outdoor opportunities have turned many protected areas into places where visitors can experience and enjoy (Schliephack et al., 2013). Nevertheless, the increasing number of visitors in these areas poses some challenges to park management across the globe. These challenges are linked to the complex task of balancing natural environment conservation while meeting visitors’ expectations (Albrecht, 2017; Fletcher & Fletcher, 2003). Different countries have adopted several visitor management techniques. Kuo (2002) and Mason (2005) have divided visitor management approaches into ‘hard’ and ‘soft’ categories. However, according to Albrecht (2017), existing work on visitor management  approaches can be categorized into three main themes, namely; 

(i) Case studies in visitor management research, which has mainly focused on destinations or destinations types (Shackley, 1998; Wachowiak, 2005), tourism attractions such as theme parks (Milman, 2001; Braun & Soskin, 2008), zoos (Ryan & Saward, 2004), or museums (Gilmore & Rentschler,2002), or visitor management closely associated tasks such as guiding and interpretation (Ap & Wong, 2001; Pastorelli, 2003; Hughes et al., 2013), and management of risks (Parkin & Morris, 2005). 
(ii) Studies that deal with visitor flows, visitor movement simulations and behaviour. Herein, technological advances in the problem-solving and ongoing management of visitors are applied to some fields, including tourism (Lawson, 2006), heritage management (Buhalis et al., 2006), geography (Beeco & Brown, 2013), conservation (Cole & Daniel, 2003) and biology (Coppes & Braunisch, 2013).

(iii) Impact studies are significant in identifying and specifying areas or situations in need of visitor management. Previous studies, Mason (2005), Ryan (2003) and Garrod et al. (2006), note that adequate visitor management approaches can successfully mitigate negative impacts of visitation on a site.

In his study, Kuo (2002) recognized visitor management approaches for enhancing sustainable visitor use and site management. According to him, “hard” visitor management approaches aim to regulate visitor activities as well as minimizing their negative impact. “hard” regulatory policies aim to ensure environmental protection and reduction of conflicts between tourists and the protected area management as well as reduce traffic congestion. In contrast, “soft” visitor management approaches aim to deliver information to provide an enjoyable experience for visitors. Pearson and Sullivan (1995); and  Timothy and Boyd (2002) show that special attention is given to specific techniques and tools at the disposal of managers in visitor management. In most cases, they deal with protective measures (pathways, visitor books), use management (entry prices, regulation of groups’ numbers), and education measures (on-site information). Both visitor management approaches emphasize measures that could be grouped into three categories and can be used by heritage site managers in actual planning. These categories comprise; monitoring instruments, visitor interpretation and guiding instruments, and visitor restriction methods (Cooper et al., 1998; Hall & McArthur, 1996). 
Furthermore, according to Eagles et al. (2002), visitor restriction methods at a given tourist destination can positively impact the tourism experience. Restrictive measures include: (1) seasonal or temporal limits on usage levels, (2) group number limits, (3) restrictions on group uses and activities, (4) accessibility control and zoning. Providing sufficient visitor restriction measures would give the managers more flexibility to channel visitor flows, protect monuments of high sensitivity, and ensure their sustainability. Mason (2005) examined both “soft” and “hard” approaches to visitor management in the context of natural protected areas in Antarctica and the Arctic region; the study specifically focused on interpretation and self-regulation using code of conduct. The study concluded that both sites emphasize experience rather than the impacts generated by visitors. It is found that interpretation was used as an educational tool, and both sites adopted an acceptable form of self-regulation of visitors. The report made by Masters, Scott and Barrow (2002) on visitor management approaches in the countryside of Scotland, established key constraints to implementing sustainable visitor management systems:
i.	No perceived problem;
ii.	Existing approaches perceived as adequate;
iii.	Workload/resource issues;
iv.	Costs of monitoring;
v.	No management forum or stakeholder input;
vi.	Concerns about a structured appraisal;
vii.	Lack of proven application;
viii.	No common language for site planning and management. 

According to Hogwood et al. (1984), there are two types of failures during the visitor management process: (i) non-implementation and (ii) unsuccessful implementation. The absence of cooperation between stakeholders may lead to the non-implementation of visitor management policy. The failure to match the intended results may also lead to unsuccessful visitor management performance. Various reasons were suggested for implementation failure, including; flawed policy framework, non-compliance among stakeholders, poor task definition, and inadequate information and resources. Eagles and McCool (2002) identified visitor management approaches that are used in protected areas:

[bookmark: _Toc73560596][bookmark: _Toc73562583]2.4.3 Physical management approach
Physical management approaches entail the use of restrictions on physical access. Some of the physical management approaches include Zoning, a principal method usually used to deploy visitors to different attraction sites. Zoning is very critical in achieving an appropriate combination of concentration and dispersal. It is designed to allocate geographical areas for specific levels and intensity of human activities and conservation. Typically, it involves a range of spatial zones with varying levels of human activities intensity (and therefore development). At one end are developed areas such as service centres or, in the case of protected landscape, villages or towns with a strong emphasis on tourist provision, while at the other end are remote and even wilderness areas with effectively no development at all (Manning 2011; Manning et al., 2017)

Zoning can be an area set aside temporarily for different uses at different times, within a day or over a week or seasonally.  There are several benefits of zoning, including; helping park managers, operator’s visitor and local communities know what park values are located where zones help in establishing standards of acceptable human impacts and control the spread of undesirable impacts to provide a better understanding of the distribution and nature of different recreation and tourism opportunities within and around protected areas ( Eagles & McCool 2002). 

Site hardening involves constructing facilities and locating trails and roads to reduce the impacts of visitors on sensitive soils and vegetation and help meet visitors ‘needs for useable access. Site hardening can be through hard surfacing materials to reduce erosion on trails and hard topping for roads. Hard surfacing is effective in reducing erosion and may reduce maintenance cost (Leung, 2018). 

Limit the size of the car park to reduce the number of cars on the site and hence reduce congestion and the damage to species that may be destroyed due to off driving. Use of fences as physical barriers to limit visitor movement and keep visitors out of breeding sites of rare species. The benefits of using fences include; reduce visitor impacts, vandalism and increase efficiency in visitors’ movement around the site. This method has, for example, been used in Hawaii Volcanoes National Park; USA. As well as in The World Heritage Site of Petra (located in Petra Archaeological Park) (Eagles et al., 2002)

[bookmark: _Toc73560597][bookmark: _Toc73562584]2.4.4 Regulatory management approach 
Regulatory management approaches entail using formal rules to regulate visitor’s behaviour (Mason, 2005). Regulatory management approaches are usually employed in environmentally sensitive areas, concentrated wildlife areas, and habitats of endangered species. These areas are generally closed, and visitors are provided with why the area is closed closer.

Reducing site congestion is done by reducing visitors length of stay where the number of nights’ tourists can stay in a protected area limited. For example, no one can last for more than three nights in the area in Tanzania national park. Length of stay is used in areas with more demand, and it has the benefit of increasing accessibility to the site for more visitors (Leung, 2018).

Regulating site operation is achieved through trip scheduling, where location and timing of individual use of the area is established. Having specific opening and closing times of the area can be used as a means to trip schedule. It is very appropriate for sensitive wildlife species that are easily disturbed by visitors at certain times. Further, this method can be used to reduce site congestion; provide solitude; facilitate interpretation and reduce competition for limited space (Eagles et al., 2002). 

The use of rules and regulations can also be applied. In general, there is a use of direct regulations, directive measures and in-directive measures. Directive regulation of visitor’s behaviour relies on the enforcement of law and therefore requires the presence of legal manpower to be in place to enforce the penalties. Directive measures include the design of features that gently guide but do not force visitors in desired directions, for example, the presence of nature trails on the site. Indirect measures aim at making visitors aware through the use of education and interpretation but leave the decision to them on where to go and what to do. Adaptive management has been studied by Cashley, Will and Pickering (2012) as a framework for mitigating ecological impacts caused by visitors in protected areas and recreation site to ensure the sustainability of the area.

[bookmark: _Toc73560598][bookmark: _Toc73562585]2.4.5 Economic Management Approach 
This is mainly achieved through a differential pricing strategy whereby the site may establish two or more prices for the same recreation activity—for example, charging high fees during peak holiday periods and charging car park fees to reduce car congestion into the site. Differential fees according to location or outlook of accommodation, discounts for children and pensioners, and differential charges for park entry so that foreigners pay more than residents do and imposing fines for littering and other misbehaviours are also indicators of differential pricing (Leung et al., 2018).
Most sites use differential pricing that combines an element of social justice (e.g. differential pricing for less privileged groups), market response (e.g. Rising prices when the demand rises) and management tactics (e.g. to redirect visitors pressure and reducing negative visitor impacts on-site). Differential pricing benefits include; redistribution of use level; achieve social purpose such as favouring the residents, encouraging the less privileged to use protected areas, and maximising income in peak demand. Pricing can further help achieve several management objectives such as earning income, decreasing use, increasing use, moving people to alternative areas or time, and creating an attitude of respect in case of fines for misbehaviours (Eagles, 2014). 

These three “hard” approaches to visitor management were applicable in NCA in one way or the other. Still, there was no documented evidence to refer to structured implementation, applicability, usefulness, etc., on environmental sustainability.  Thus, this study sought to address some of those challenges.



[bookmark: _Toc73560599][bookmark: _Toc73562586]2.5 Theoretical Literature Review
[bookmark: _Toc73560600][bookmark: _Toc73562587]2.5.1 Stakeholders Theory
Stakeholder theory advocates an efficient, effective, practical and ethical way of managing organizations in a highly complex and unstable environment (Freeman, Harrison, Wicks, Parmar, & De Colle, 2010; Littau, Jujagiri, & Adlbrecht, 2010). It is referred to as a practical theory because all firms must manage stakeholders regardless of whether they are good at managing them. Stakeholders management tend to be efficient when stakeholders are treated well and thus tend to respond positively towards the organization through their behaviour and attitudes by valuable information sharing (all stakeholders), purchasing more products or services (customers), offering better financial terms (financiers), buying more stock (shareholders), or working hard and being loyal to the organization, even in tough times (employees) (Harrison, Freeman, & Abreu, 2015).

Stakeholders are generally referred to as individuals, groups and organizations with interest in the processes and outcomes of the firm, and upon whom the firm depends for the achievement of its goals (Freeman, 1984; Freeman, Harrison & Wicks, 2007). Some individuals, groups and organizations can be easily defined as stakeholders because of their firm value production processes. Stakeholders include employees and managers, shareholders, financiers, customers and suppliers. These stakeholders are usually referred to as primary stakeholders or legitimate stakeholders (Phillips, 2003). According to the Stakeholder theory, managing stakeholders involves attending to the wellbeing and interests of these stakeholders, at a minimum (Harrison, Bosse & Phillips, 2010). An essential and exciting aspect of stakeholder theory is that it is broad in its approach. Stakeholder theory insists on treating all stakeholders with fairness, honesty and even generosity (Harrison et al., 2015).
However, in the sustainable tourism aspect, stakeholders are defined as groups or individuals associated with sustainable tourism initiatives. Therefore, they can affect or be affected by the decisions and activities regarding those initiatives (Waligo, Clarke & Hawkins, 2013). In tourism literature, there are several stakeholder types with many typologies. According to Heitmann (2010), levels of interest and influence in the decision-making process of the tourism destination can be a criterion for stakeholder categorization. Pavlovich (2003) categorizes stakeholders in a tourism destination as tourists (as the demand), industries (as the supplier), and hosts (the local community and environment).

Further, according to the UNWTO (2004), stakeholders in sustainable tourism are divided into three groups: the tourism industry, environmental support, and the local community/government.  These three stakeholders play a significant role in influencing sustainable tourism in a destination. Elsewhere (Swarbrooke, 1999) divides stakeholders into five main groups: governments, tourists, host communities, tourism businesses, and other sectors (figure 2.4). This study, however, utilized two groups of primary stakeholders: the visitors (tourists) and the staff of the Ngorongoro conservation area authority
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[bookmark: _Toc73562588]Figure 2.4:Tourism stakeholders
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[bookmark: _Toc46140130][bookmark: _Toc73562590]Figure 2.3: Conceptual Framework
[bookmark: _Toc532399320]Source: Kuo (2002), Mason (2005) and Dredge (2008)

The study's conceptual framework shows the relationship between the three independent variables: physical, regulatory, and economic management approaches with the dependent variable, environmental sustainability. The different constructs in the approaches were measured against the various constructs of environmental sustainability to depict the relationship between these variables.  













[bookmark: _Toc73560602][bookmark: _Toc73562591]CHAPTER THREE

[bookmark: _Toc73560603][bookmark: _Toc73562592]RESEARCH METHODOLOGY

[bookmark: _Toc73560604][bookmark: _Toc73562593]3.0 Overview
This chapter provides an overview of the study area and the methodology of the study. It specifically addresses the research paradigm, research design, sampling methods and sample size selection, data collection methods, validity and reliability of the study, and data analysis and ethical issues.

[bookmark: _Toc532399321][bookmark: _Toc73560605][bookmark: _Toc73562594]3.1 Study Area
The study area was NCA which is in the Northern tourist circuit of Tanzania. It is located 90 kilometres West of Arusha, adjoining the South-eastern edge of Serengeti National Park between 2°30' to 3°30'S and 34°50' to 35°55'E (UNEP/WCMC, 2011; Fig. 3.1). The NCA encompasses the Ngorongoro Crater, the largest unbroken caldera globally and one of the best places in Africa to view wildlife descending for pasture, water, and mineral salts. The NCA is signified as the home of biodiversity (flora and fauna), where forest cover plays a significant role in maintaining wildlife. The extensive grasslands and bushes are rich and relatively support large animal populations. The NCA is also in the highlands with moisture and misty, where temperatures in the semi-arid plains can fall as low as 2°C, and often rise to 35°C (UNEP/WCMC, 2011). The annual precipitation falls between November and April and varies with the increase in altitude from 500 mm on the arid plains in the West to 1,700 mm on the forested slopes in the East (UNEP/WCMC, 2011). Ngorongoro is famous for multiple land use, with wildlife coexisting with semi-nomadic Maasai pastoralists practising traditional livestock grazing; it includes the spectacular Ngorongoro Crater, the world’s largest caldera. The property has global importance for biodiversity conservation due to globally threatened species, the density of wildlife inhabiting the area, and the annual migration of wildebeest, zebra, gazelles and other animals into the northern plains. Extensive archaeological research has also yielded a long sequence of evidence of human evolution and human-environment dynamics, including early hominid footprints dating back 3.6 million years.  Ngorongoro Conservation Area (NCA) has a population of almost 70,000 people, mainly of Maasai descendent.  
 
Livestock keeping is the main economic activity in the Ngorongoro area in line with the Maasai tradition. However, due to the decline in animal production due to population growth, many have been forced to engage in other economic activities such as tourism to enhance livelihoods.  To date,   tourism activities include  Cultural manyattas,  selling handcraft,  leasing donkeys for goods/human transportation and local guiding for walking safari,  fees for picture taking of individuals in traditional regalia and fees for traditional dancing, and direct employment in tourism enterprises such as hotels, restaurants, camping sites, scouts for security, provision of information, and indirect employment such as supplies to support tourism such food, vegetables, fruits, meat, shoe shining, etc.  
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[bookmark: _Toc43387388][bookmark: _Toc36465900]
[bookmark: _Toc73560606][bookmark: _Toc73562595][bookmark: _Toc532399322]Figure 3.1:Ngorongoro Conservation Area Map

[bookmark: _Toc73560607][bookmark: _Toc73562596]3.2 Research Design
A research design is an overall plan for connecting the conceptual research problem to the pertinent and achievable empirical research. This study adopted a concurrent mixed-method design that involved collecting and analysing both quantitative and qualitative data simultaneously and integrating the two sets of results to draw inferences from quantitative and qualitative results (Johnson & Onwuegbuzie, 2004; Tashakkori & Creswell, 2007). Mixed methods contribute to answering research questions with validity and intensity, strengthening the research study and its conclusions (Johnson & Christensen, 2019; Johnson & Onwuegbuzie, 2004; Schoonenboom & Johnson, 2017). Further, the collection of qualitative and quantitative data helped to understand the research topic better, give more detailed answers to research questions, identify new research questions, and suggest changes to subsequent research designs (Creswell & Plano Clark, 2011). 

[bookmark: _Toc73560608][bookmark: _Toc73562597]3.3 Research Paradigm
A paradigm is a shared belief system that influences the types of knowledge researchers seek to obtain and how they interpret any research evidence they may collect (Morgan, 2007). This study used pragmatic knowledge claims. Pragmatism has often been identified in the mixed methods research literature as the appropriate paradigm for conducting mixed methods research as it conveys the importance of focusing attention on the research problem in social sciences and uses a pluralistic approach to derive knowledge about the problem (Howe, 1988; Tashakkori and Teddlie, 1998; Patton,2002; Maxcy, 2003; Teddlie and Tashakkori, 2003, 2006; 2009; Johnson & Onwuegbuzie, 2004; Onwuegbuzie & Johnson, 2006; Morgan, 2007; Denscombe,2008; Scott & Briggs, 2009; Johnson & Gray, 2010; Creswell & Clark, 2011). Several authors, such as Rop, Ogutu and Methuselah (2017), have adopted this research paradigm to study the relationship between brand personality and destination brand competitiveness using tourism firms in Kenya. It was also used by Pansiri (2005) to study the need for adopting an appropriate paradigm in tourism research by reviewing past research methods used in tourism Pragmatism. Elsewhere, Attri (2016) used the pragmatism approach/paradigm to explore the training and learning strategies that have successfully reduced time proficiency in organizations. 

The pragmatism approach provides a middle position for answering research questions both methodologically and philosophically by offering a mix of quantitative and qualitative methods (Johnson & Onwuegbuzie, 2004; Onwuegbuzie & Johnson, 2006). Thus, in this study, pragmatism opened doors to mixed methods, different world views and different assumptions, as well as different forms of data collection and analysis.

[bookmark: _Toc73560609][bookmark: _Toc73562598]3.4 Target population
The target population is the entire set of units for which the survey data are used to make inferences. In other words, the target population are those units for which the survey findings are meant to generalize (Lavrakas, 2008). The target population for this study was 538,440 tourists, both international and domestic and 10 Ngorongoro Conservation Area staff (NCA human resources office, 2019). 
[bookmark: _Toc532399323]
[bookmark: _Toc73560610][bookmark: _Toc73562599]3.4.1 Sample Size and Sampling Technique
The sample for this study was divided into two groups; the first group was the tourists. According to Ngorongoro Conservation Area, department of statistics, the total number of tourists received in 2018 was 773,000, whereby 234,560 were received during the low season that starts from February to May.  538,840 were received during the high season that begins in June through January every year. Since this study was conducted during the high season, the target population was 538,440. The sample size for tourists in this study was obtained by following the research advisors (2006) table for sample size (Appendix 5). With 538,440 tourists, the appropriate sample size is 384 tourists who were picked using a simple random sampling technique. However, the total number of questionnaires that were correctly filled and returned was 274 (71% response rate). The remaining 110 questionnaires were either half-filled and not returned or were not filled. Thus, they could not be used for analysis. Interviews were conducted with 4 key informants, who included the NCA chief conservator, the head of the tourism department, marketing officer and park ecologist.

[bookmark: _Toc73560611][bookmark: _Toc73562600]3.4.2 Sampling Technique. 
[bookmark: _Toc36466533][bookmark: _Toc532399324]Purposive sampling was used to select key informants who were considered the best fit for providing rich information on visitor management approaches in NCA. The sample size comprised the NCA chief conservator, the tourism department head, marketing officer, and ecologist. This sampling technique was used because the informants represent key management departments knowledgeable in visitor management approaches used at NCA (Tongco, 2007). Further, according to Kumar (2006), the purposive sampling technique uses the researcher’s judgment in selecting cases with a specific purpose in mind. Some members are thought to be more appropriate than others in the target population. Thus previously mentioned, four staff from NCA were sampled. The criterion for sampling was based on experience and knowledge of visitor management and environmental sustainability. Simple random sampling was used to select visitors to generate quantitative data. This method was appropriate since it is an unbiased approach that can be used to gather responses from a large group and for its simplest (Horton, 2019). 

[bookmark: _Toc73560612][bookmark: _Toc73562601]3.4.3 Data Collection  
[bookmark: _Toc532399325][bookmark: _Toc20752463]Primary data was collected by the use of participant observation, questionnaire survey, and interviews guides. Secondary data was sourced from various government publications, websites, books, journal articles, and internal records, reports on visitor statistics, newspapers, among others. 
[bookmark: _Toc73560613][bookmark: _Toc73562602]3.4.3.1 Questionnaires
A questionnaire is a series of questions asked to individuals to obtain statistically useful information on a particular topic (Roopa & Satya, 2012). Self-administered questionnaires (Appendix 1) were issued to randomly selected tourists at the entry gate and collected at the park exit gate. All questionnaires were semi-structured with closed and open-ended questions. The questionnaire was designed on a five-point Likert type scale ranging from (1) - strongly disagree to (5) - strongly agree and Neutral. The Likert scale is the most frequently used variation of the summated rating scale. It consists of statements that express either a favourable or unfavourable attitude toward the object of interest. The questionnaire had three sections: the first section had general information about the respondent. The second section had specific questions on visitor management tools and the time spent at the Ngorongoro conservation area. The third section had questions on “hard” visitor management approaches and environmental sustainability. Questionnaires were issued/collected by the researcher and two research assistants who the researcher trained before the exercise commenced. 
[bookmark: _Toc20752464]
[bookmark: _Toc73560614][bookmark: _Toc73562603]3.4.3.2 Interview
According to Kothari (2004) interview involves oral-verbal stimuli response and reply in terms of oral-verbal responses. In addition, the interview provides access to experiences, situation, knowledge and a wide range of opportunity to explore issues according to the research purpose (Creswell, 2003; Patton, 2002). Face to face interviews targeted; park ecologist, chief conservator, tourism officer, and marketing and promotion officer. The interview was unstructured, and thus, the researcher had an interview guide that contained a list of issues on physical management approaches, regulatory management approaches and economic management approaches, tools used in these approaches, and issues on environmental sustainability. Each interview lasted for about forty-five minutes, and all interviewees were given a unique number. The researcher used a voice recorder to capture the conversations and a notebook to complement the information recorded. Each interview was conducted using the English language in the interviewee’s office. 
[bookmark: _Toc532399327][bookmark: _Toc20752465]
[bookmark: _Toc73560615][bookmark: _Toc73562604]3.4.3.3 Participant observation
Participant observation is a process that enables a researcher to learn about the activities of the people understudy in the natural setting by participating in those activities (Kawulich, 2005). According to DeWALT and DeWALT (2002), participant observation involves "actively looking, improving memory, informal interviewing, writing detailed field notes, and perhaps most importantly, patience”. Participant observation was used to obtain information on facilities and measurements undertake for visitor management on site. The researcher undertook trips with tourists and participated in all the tourist activities as they visited different attractions. The researcher observed several activities that visitors participated in, the naturalness of the area, and driver-guide behaviour on-site, littering, interpretation approaches, tools, and methods used to restrict visitor access. Observation details were recorded on the observation guide. Video and photographs were also taken during observation trips. Two observations trips were conducted on two different days. The first observation lasted for five hours, while the second lasted for three hours. Participant observation was used to complement the information that the interviewing of key informants and the survey of visitors provided.

[bookmark: _Toc532399328][bookmark: _Toc73560616][bookmark: _Toc73562605]3.5 Validity and Reliability 
[bookmark: _Toc73560617][bookmark: _Toc73562606]3.5.1 Validity and Reliability for Quantitative Data  
Content validity entails the degree to which an instrument covers the contents it is supposed to measure. Two judgments are critical in content validity. First, the measurable extent of every item used to define traits, and second, the set of items representing all aspects of the trait. Thus, content validity measures the inclusiveness and representativeness of the scale content (Yaghmal, 2003). To ascertain content validity, copies of questionnaires were given to tourism experts for their review and comments to establish whether the statements included in the questionnaire were meaningful and relevant and then modified accordingly before they were used for the actual data collection. Additionally, a pilot survey was conducted to pre-test the questionnaire and targeted 10 tourists (i.e. 3 domestic and 7 international tourists) before the actual data collection. Piloting was done to inform the level of understanding, suitability of questionnaire items, length of time, level of tolerance, the realisation of the objectives, etc.

Reliability is concerned with the extent to which a measurement of a phenomenon provides stable and consistent results (Carmines & Zeller, 1979). Reliability is also concerned with repeatability. For example, a scale or test is reliable if repeat measurement made by it under constant conditions gives the same result (Moser & Kalton, 1989). A scale is said to have high internal consistency reliability if the items of a scale “hang together” and measure the same construct (Huck, 2007; Robinson, 2009). The most commonly used internal consistency measure is the Cronbach Alpha coefficient. In this study, the Cronbach alpha coefficient was used to measure the consistency of the items in the questionnaire. Cronbach Alpha coefficient score obtain was 0.775 (table 3.1), which means that the questionnaire was reliable. The items had a relatively high internal consistency, and the scales that have been constructed for this research fit the purpose.

[bookmark: _Toc73558900][bookmark: _Toc73560618][bookmark: _Toc73562607][bookmark: _Toc73560619][bookmark: _Toc73562608]Table 3.1: Piloting of research instrument
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[bookmark: _Toc20752468][bookmark: _Toc73560620][bookmark: _Toc73562609]3.5.2 Validity and Reliability for Qualitative data 
For this research, validity and reliability were ensured through a proper selection of respondents for interview based on their knowledge of the subject matter and years of working experience on-site. The researcher also ensured proper extended engagement with the respondents before the interview by reading the documents and reports on the subject matter to understand the issues under investigation. 
The on-site observation was conducted in a manner that ensured a lack of biases. The researcher ensured extended engagement by positioning in a way that did not affect how the respondents behaved, which would alter the reality of information to be collected. During analysis, the researcher triangulated the data by checking the information received from the interviews and comparing it with that obtained from participant observation. 

Thus reliability was ensured through window checking, and validity was ensured through triangulation, where the researcher compared and cross-checked data from interview and participant observation to ensure consistency of the information coming from different sources at different times (Patton, 1999). Further, according to Fusch, Fusch and Ness (2017), the triangulation technique allows the researcher to explore several facets of the studied phenomenon. Hayashi (2011), in his study, tested validity in three different categories through pilot testing, data triangulation, theoretical triangulation, rich and detailed field description, feedback with informants and industry experts, prolonged exposure of the researcher in the field and saturation.

[bookmark: _Toc532399331][bookmark: _Toc73560621][bookmark: _Toc73562610]3.6 Data Analysis 
The researcher had one dependent variable: environmental sustainability and three independent variables: Physical, Regulatory and Economic visitor management approaches. Both qualitative and quantitative methods of data analysis were employed. 

Quantitative data collected through questionnaires were processed and evaluated for error before analysis. After sorting the questionnaires, data were coded and entered into Statistical Package for Social Sciences (SPSS) software version 24. Data were then analysed using both descriptive and inferential statistics. Descriptive statistics such as frequency distribution and measures of central tendency were used to analyse the demographic data. The study also used cross-tabulation to understand the relationship between visitor management and environmental sustainability. A Chi-square (χ2)  contingency table for the test of association was used to individually test Ho1, Ho2 and Ho3 at a 99% confidence interval and a 1% significance level. Thus, if the calculated chi-square (χ2) test value was greater than the given critical table value, the null hypothesis was rejected (Fitzallen, Reaburn & Fan, 2014). Further, the study hypotheses were tested using multiple regression analysis to establish the effect of hard visitor management approaches on environmental sustainability. Specifically, a multiple regression model was used to determine any existing effect between environmental sustainability as the dependent variable and physical, regulatory and economic management approaches as the independent variables.
The multiple regression equation took the form:
Y = α + β1X1+ β2X2+β3X3+ ɛ
Where;
Y=Environmental sustainability
α = constant
 = Coefficiency of visitor management approaches  
X1 = Physical management approaches
X2 = Regulatory management approaches
X3 = Economic management approaches
ε -is the error term.	
Qualitative data that were obtained from interviews were subjected to content analysis. Content analysis is a research method used to identify patterns in recorded communication by systematically collecting data from a set of texts, which can be written, oral or visual (Luo, 2019). In this study, content analysis was used to determine the purposes, messages and effects of communication content by analysing the meaning and semantic relationship of words and concepts in relation to visitor management approaches and environmental sustainability. Data from participant observation were put together and compared and contrasted with the data from the interviews.
Qualitative data and verbatim responses in chapter four from interviewees were coded as follows; NCA Research (NCA) followed by the data collection technique or organization and interviewee job title example Ecologist  (Interview-INE), this was then followed by the category of the question (example Regulatory approach – RA) and finally, Question number (example Q2) that is NCA-INE-RAQ2-) as used in quotations in chapter 4 of this research.

[bookmark: _Toc73560622][bookmark: _Toc73562611]3.7 Ethical issues
The researcher ensured confidentiality and anonymity during data collection, processing and writing of results. Informed Consent was sought and signed by participants before responding to questions. The researcher provided accurate information to the respondents in a manner that enhanced understanding and unambiguous responses. The researcher obtained all the necessary research permits, such as the permit to enter the crater and the data collection permit before data collection began.


[bookmark: _Toc73560623][bookmark: _Toc73562612]
CHAPTER FOUR

[bookmark: _Toc73560624][bookmark: _Toc73562613]DATA ANALYSIS, PRESENTATION AND INTERPRETATION

[bookmark: _Toc73560625][bookmark: _Toc73562614]4.0 Introduction 
This chapter gave a detailed overview of results from data analysis and presented them as per the study objectives. The study's general objective was to examine the effect of “hard” visitor management approaches on environmental sustainability in the Ngorongoro Conservation Area. Specifically, the study aimed to examine the effect of physical management, regulatory management, and economic management approaches on environmental sustainability in NCA. 

[bookmark: _Toc73560626][bookmark: _Toc73562615]4.1 Response Rate
A total of 384 questionnaires were administered to visitors, out of which 274 (71% rate of response) were correctly filled, returned and found valid for analysis. The remaining 110 questionnaires were either half-filled, not returned or not filled at all and thus were found to be invalid for analysis (29% non-response rate). On the other hand, interviews had a 100% response rate as they were conducted on the spot by the researcher. Table 4.1 presents the response rate for both categories of respondents. 

[bookmark: _Toc9330016][bookmark: _Toc37930254][bookmark: _Toc46139987][bookmark: _Toc73560627][bookmark: _Toc73562616]Table 4.1: Response rate
	Target respondents
	Targeted 
sample size
	Return 
Frequency
	% Response rate

	Visitors
	384
	274
	71.35% 

	NCA staff
	4
	4 
	100%


Source: Field Data (2019)
The results in Table 4.1 show the response rate of 71.35% for visitors and 100% response rate for Ngorongoro conservation area interviewees. According to Mugenda and Mugenda (2003), a response rate of 50% is adequate, 60% good, while above 70% is rated very well. Based on this contention, the response rate for this study was above 70%. A good response rate could have been attributed to the fact that all the respondents were literate and understood the questions.

[bookmark: _Toc73560628][bookmark: _Toc73562617]4.2 Demographic Information of Respondents
A total of 274 visitors and four (4) employees of NCA participated in the study, and the results are presented in Table 4.2. The findings revealed that more than half (61.3%) of the visitors were of European origin, while 18% were of Asian origin, 9.4% were of American origin, 4.4% were of Australian origin, 8% were of African origin, inclusive of Tanzanians at 5.4%. Tanzanians consuming tourism products are progressively increasing, a good sign of the growth of domestic tourism in Tanzania. In terms of age, 35.8% was shared between age ranges 26 – 35 and 45 and above, while 16.1% ranged from 36 – 45 years and 12.3% ranged from 18-25years. 

The findings further revealed that more than half (56.9%) of the respondents were female, and 43.1% were male, indicating that females travel more than males. Almost ¾ of the respondents had a university level of education, and the rest (25.2%)  ranged from primary through middle-level college. This means that most visitors visiting NCA were educated, knowledgeable, and knew what they wanted and the activities to engage in (Table 4.2).
[bookmark: _Toc37930255][bookmark: _Toc46139988]


[bookmark: _Toc73560629][bookmark: _Toc73562618][bookmark: _Toc73560630][bookmark: _Toc73562619]Table 4.2: Respondent’s Demographic Profile  

	Variables
	Frequency
	Percentage

	Gender 
	Male 
Female 
	118
156
	43.1
56.9

	Age group
	18 – 25
26 – 35
36-45 
45 and above
	34
98
44
98
	12.3
35.8
16.1
35.8

	Education level

	Primary 
 Secondary
 Tertiary
University 
	1
21
47
205
	0.4
7.6
17.2
74.8

	Origin 
	America
Africa
Europe
Asia
Australia
	53
22
168
18
12
	9.4
8
61.3
6.6
4.4


Source: Field data (2019)

[bookmark: _Toc73560631][bookmark: _Toc73562620]4.3 Visitor’s knowledge about Ngorongoro Conservation Area
Almost 8 in 10 respondents were visiting NCA for the first time, while a paltry 13.5% (nearly 7 in 50) were repeat visitors (Table 4.3). All visitors had been to NCA before. However, their number of visits varies from once to thrice, whereby 32.4% indicated that they had visited NCA once, 43.2% twice, 13.5% thrice, while 10.8% had visited NCA more than three times. This scenario poses serious challenges to tourism managers/marketers. It has been empirically established that repeat visitors are most royal, tend to market the destination through word-of-mouth and therefore cost minimising destination marketing costs.  Further, when those who had visited NCA before were asked to compare the NCA then and now,  45.9% reported that the state of NCA  ranged from better to much better, and 6.1% worse to much worse while 45.9% penned no change. 
[bookmark: _Toc73560632][bookmark: _Toc73562621]Table 4.3: Visitor’s Knowledge about Ngorongoro Conservation Area

	Variable
	
	Frequency
	Percentages

	Response on if the respondent had been to NCA before 
	No
	237
	86.5

	
	Yes
	37
	13.5

	
	Total 
	274
	100

	Number of visits to NCA previously 
	Once
	12
	32.4

	
	Twice
	16
	43.2

	
	Thrice
	5
	13.5

	
	More than three times
	4
	10.8

	
	Total
	37
	100

	Comparison between NCA in the past and present
	Much better than before
	9
	24.3

	
	Better than before
	8
	21.6

	
	As before
	17
	45.9

	
	Worse than before
	2
	5.4

	
	Much worse than before
	1
	2.7

	
	Total
	37
	100


Source: Field data (2019)
A significant source of information (table 4.4) to visitors on visitor management tools/techniques was travel agencies/tour operators (40.1%). The e-sources (18.6%) were relatively insignificant, a troubling finding, yet they are efficient and effective sources of information that dives the tourism industry. Thus, many visitors got to know about visitor management tools at the destination, which is perhaps part of the challenges managers encounters at NCA. 







[bookmark: _Toc37930257][bookmark: _Toc46139990][bookmark: _Toc73560633][bookmark: _Toc73562622]Table 4.4: Visitor’s Source of Information about Visitor Management Tools Knowledge
	Variable 
	
	Frequency
	Percentages

	Social media
	No
	253
	92.3

	
	Yes
	21
	7.7

	Internet site
	No
	244
	89.1

	
	Yes
	30
	10.9

	Tanzania Tourism Board
	No
	258
	94.2

	
	Yes
	16
	5.8

	TANAPA
	No
	248
	90.5

	
	Yes
	26
	9.5

	Family and Friends
	No
	248
	90.5

	
	Yes
	26
	9.5

	Travel agency or Tour operator
	No

	164
	59.9

	
	Yes
	110
	40.1

	Guidebook
	No
	243
	88.7

	
	Yes
	31
	11.3

	Magazine 
	No
	261
	95.3

	
	Yes
	13
	4.7

	Television 
	No
	257
	93.8

	
	Yes
	17
	6.2

	Information Centre
	No
	252
	92

	
	Yes
	22
	8

	Previous visit
	No
	268
	97.8

	
	Yes
	6
	2.2

	Our guide 
	No
	268
	97.8

	
	Yes
	6
	2.2

	Current visit
	No
	267
	97.4

	
	Yes
	7
	2.6


Source: Field data (2019)

[bookmark: _Toc73560634][bookmark: _Toc73562623]4.4 “Hard” visitor management approaches on environmental sustainability
The primary objective of this study was to examine the effect of “hard” visitor management approaches on environmental sustainability. Results in table 4.5 reveal that 60.2% of visitors were aware of visitor management approaches. However, they were more aware of tools such as garbage disposal sites, parking areas, and security staff but seemingly less aware of other tools such as walking trails, differential pricing, site operational time, and zones for different activities. Hence, more efforts are needed to raise awareness to the visitors on all visitor management tools used on-site.
[bookmark: _Toc46139991]
[bookmark: _Toc73560635][bookmark: _Toc73562624]Table 4.5: Awareness of Visitor Management Tools

	Variable
	
	
	Frequency
	Percentage

	. Aware of visitor management approaches 
	
	Yes
No
	165
109
	60.2
39.8

	. Aware of visitor management Tools 
	Security staff
	Yes
No
	104
170
	38
62

	
	Walking trails
	Yes
No
	49
225
	17.9
82.1

	
	Parking areas
	Yes
No
	103
171
	37.6
62.4

	
	Picnic sites
	Yes
No
	133
141
	48.5
51.5

	
	Viewing and photographic platforms
	Yes
No
	104
170
	38
62

	
	Garbage disposal site
	Yes
No
	133
141
	48.5
51.5

	
	Rules and regulations
	Yes
No
	97
177
	35.4
64.6

	
	Restricted areas
	Yes
No
	61
213
	22.3
77.7

	
	Differential pricing
	Yes
No
	34
240
	12.4
87.6

	
	Site operation time
	Yes
No
	51
223
	18.6
81.4

	
	Signposts
	Yes
No
	77
197
	28.1
71.9

	
	Fences
	Yes
No
	44
230
	16.1
83.9


Source: Field data (2019)
[bookmark: _Toc73560636][bookmark: _Toc73562625]4.4.1 Environmental sustainability indictors
From the results (table 4.6), 73.4 % of the responses ranged from agreeing to strongly agree that resources were well protected, while 9.1% ranged from disagreeing to strongly disagree. However, 17.5% were undecided. When the respondents were asked if the resources were in good condition, 74.1% of the responses ranged from agreed to strongly agree, while 5.5% disagreed and 20.4% were undecided. When they were asked if resources such as water were enough to cater to visitors' needs, 71.9% of the respondents agreed to strongly agree that they were enough. However, 20.8% were undecided. Also, when they were asked if resources can provide shelter for wildlife, 69% agreed, 7.6% disagreed, and 23.4% were undecided. 

[bookmark: _Toc37930258]When they were asked if there is an increase in awareness on environmental sustainability, 57.3% of the responses ranged between agreeing and strongly agree, 8.8% ranged between disagreeing to strongly disagree, and 33.9% were undecided. On proper garbage disposal and control, 50.4% of the responses ranged from agreeing to strongly agree that there is proper garbage disposal and control, and 17.6% ranged from disagreeing to disagree strongly. While 32.1% were undecided. Further, those visitors who visited NCA more than once were able to provide information on the last three aspects of environmental sustainability as follows;  38.7% and 41.2% agreed that there is proper prevention of pollution and a remarkable decrease in natural resources depletion, respectively.  Again, when the respondents were asked if there is an increase in biological diversity, 51.1% of the responses ranged from agreeing to agree strongly and, 7.7% ranged from disagreeing to disagree.  Lastly, when asked about climate change control, 62.6% of the responses ranged from agreeing to agree strongly, and 11.7% ranged from disagreeing to disagree strongly. 

		
	Variables 
	Strongly disagree
	Disagree

	Undecided 
	Agree
	Strongly agree  
	
	

	
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%
	mean
	Standard deviation

	Resource are well protected from destruction
	8 
	2.9%
	17
	6.2%
	48 
	17.5%
	129 
	47.1%
	72 
	26.3
	3.88
	0.968

	Resource are in good conditions 
	6 
	2.2%
	9
	3.3%
	56 
	20.4%
	136
	49.6%
	67 
	24.5%
	3.91
	0.879

	Resource such as water are enough to cater for visitor 
	9 
	3.3%
	16
	5.8%
	57 
	20.8%
	128 
	46.7%
	69
	25.2%
	3.81
	0.969

	Resources can provide shelter for wildlife
	8 
	2.9%
	1
	4.7%
	64 
	23.4%
	120 
	43.8%
	69 
	25.2%
	3.84
	0.956

	There is an increased awareness of environmental sustainability
	9 
	3.3%
	15
	5.5%
	93 
	33.9%
	96 
	35%
	61 
	22.3%
	3.67
	0.986

	There is proper garbage control and disposal
	24 
	8.8%
	24
	8.8%
	88 
	32.1%
	84
	30.7%
	54 
	19.7%
	3.44
	1.160

	There is proper prevention of pollution ( air, noise, water)
	28 
	10.2%
	43
	15.7%
	97 
	35.4%
	64 
	23.4%
	42 
	15.3%
	3.18
	1.117

	There is a decrease in natural resource 
Depletion
	9 
	3.3%
	8
	2.9%
	144 
	52.6%
	74 
	27%
	39 
	14.2%
	3.46
	0.890

	There is an increase in biological diversity
	7 
	2.6%
	14)
	5.1%
	113 
	41.2%
	98 
	35.8%
	42 
	15.3%
	3.55
	0.907

	There is climate change control
	17 
	6.2%
	15
	5.5%
	128 
	46.7%
	81 
	29.6%
	33 
	12%
	3.36
	0.978


[bookmark: _Toc46139992][bookmark: _Toc73560637][bookmark: _Toc73562626]Table 4.6: Visitors level of agreement on environmental sustainability indicators
Source: Field data (2019
[bookmark: _Toc73560638][bookmark: _Toc73562627]4.4.2 Effect of Physical Management Approach on environmental sustainability 
Visitors were asked about their level of agreement and disagreement on the effect of the physical visitor management approach on environmental sustainability. The results showed more than half of the respondents (61.1%) either agreed or strongly agreed that the physical visitor management approach positively affected environmental sustainability, while (5.6 %) either disagreed or strongly disagreed that the physical visitor management approach positively affected environmental sustainability. Still, a significant number (33.3%) were undecided. This likely means that implementation and enforcement of the physical visitor management approach has a good chance of enhancing/promoting environmental sustainability at NCA (Table 4.7).

[bookmark: _Toc73560639][bookmark: _Toc73562628][bookmark: _Toc73560640][bookmark: _Toc73562629]Table 4.7: Effect of Physical Management Approach on environmental sustainability
	Strongly
Disagree
	Disagree
	Undecided
	Agree 
	Strongly
Agree

	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%

	8
	1.5
	11
	4.1
	90
	33.3
	136
	50.4
	29
	10.7


Source: Field data (2019)
Additionally, the findings showed (see table 4.8) that NCA has set aside zone for specific activities (M=3.73, SD=0.999), and that NCA has set aside areas with restricted access (M=3.77, SD=0.998), it has also Set aside an area with limited activities (M=3.70, SD=0.967). Besides, the respondents agreed that NCA has located facilities in specific areas (M=3.85, SD=0.946), designated particular areas for parking (M=3.77, SD=1.081), walking safaris (M=3.5, SD=1.174) and used fences to limit visitor movement (M=3.03, SD=1.207).  

Arising out of the findings, the mean of the 13 statements used to measure the physical management approach ranged between 3.03 and 3.85, with an overall mean of 3.47and a standard deviation of 0.756 (table 4.9). This showed that most respondents agreed with the statements used to measure the physical management approach. Similarly, the standard deviation of the majority of the items ranged between 0.946 and 1.240, implying that the responses to the physical management approach did not deviate much from the expected responses. The slight deviation may have been contributed by the fact that some of the respondents may not have had access to some of the physical management approaches or were positioned in areas where they could not easily see them.
[bookmark: _Toc73560641][bookmark: _Toc73562630]Table 4.8 Physical Management Approaches

	Variables 
	Strongly disagree
	Disagree

	Undecided 
	Agree
	Strongly agree  
	
	

	
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%
	mean
	Standard deviation

	Set aside zone for specific activities
	10
	3.6
	18
	6.6
	70
	25.5
	115
	42
	61
	22.3
	3.73
	0.999

	Set aside an area with restricted access
	8
	2.9
	21
	7.7
	63
	23
	115
	42
	67
	24.5
	3.77
	0.998

	Set aside area with restricted activities
	8
	2.9
	21
	7.7
	70
	25.5
	121
	44.2
	54
	19.7
	3.70
	0.967

	Located trails on specific area
	11
	4
	15
	5.5
	74
	27
	119
	43.4
	55
	21.1
	3.70
	0.981

	Located facilities in specific areas
	8
	2.9
	12
	4.4
	61
	22.3
	124
	45.3
	69
	25.2
	3.85
	0.946

	Uses hard surfacematerial from rail
	27
	9.9
	33
	12
	100
	36.5
	79
	28.8
	35
	12.8
	3.23
	1.126

	Use hard topping roads
	30
	10.9
	37
	13.5
	84
	30.7
	88
	32.1
	35
	12.8
	3.22
	1.166

	Designated specific areas for parking
	12
	4.4
	25
	9.1
	52
	19
	111
	40.5
	74
	27
	3.77
	1.081

	Set limit to the number of vehiclesallowed per attraction site
	29
	10.6
	47
	17.2
	88
	32.1
	57
	20.8
	53
	19.3
	3.21
	1.240

	Has fenced various area for different purpose
	28
	10.2
	39
	14.2
	97
	35.4
	76
	27.7
	34
	12.4
	3.17
	1.136

	Used fences to limit visitor movement
	38
	13.9
	49
	17.9
	86
	31.4
	69
	25.2
	32
	11.7
	3.03
	1.207

	Designated special area for walking safaries
	22
	8
	26
	9.5
	81
	29.6
	83
	30.3
	62
	22.6
	3.5
	1.174

	Set  limit to the number of vehicles per parking area
	31
	11.3
	43
	15.7
	100
	36.5
	56
	20.4
	44
	16.1
	3.14
	1.201



















Source: Field data (2019) 
[bookmark: _Toc73560642][bookmark: _Toc73562631][bookmark: _Toc73560643][bookmark: _Toc73562632]Table 4.9: Index measurement of Physical approach

	
	Frequency
	Percent 
	Mean
	SD

	Strongly disagree
	2
	0.7
	3.47
	0.75671

	Disagree
	18
	6.6
	
	

	Neither
	122
	44.5
	
	

	Agree
	112
	40.9
	
	

	Strongly agree
	20
	7.3
	
	


Source: Field data (2019)

[bookmark: _Toc37930259]Further, the chi-square test at 0.01 confidence level showed that there was a significant association (χ2= 1.858; df= 20; p<0.05) between the physical management approach and environmental sustainability (Table 4.10).

[bookmark: _Toc73560644][bookmark: _Toc73562633][bookmark: _Toc46139993][bookmark: _Toc73560645][bookmark: _Toc73562634]Table 4.10: Chi-Square Tests

	
	Value χ2
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	1.858E2a
	20
	.000

	Likelihood Ratio
	113.491
	20
	.000

	Linear-by-Linear Association
	59.474
	1
	.000

	N of Valid Cases
	270
	
	

	a. 20 cells (66.7%) have expected count less than 5. The minimum expected count is .01.



Chi-square results are similar to narrations provided by key interviewees who commented on the condition of the road, zoning and fence around specific areas as follows: 

“Roads are standard (not that wide) two cars can pass at the same time, and there are diversions in places with thick forests as no one is allowed to cut down trees in order to conserve the biodiversity”.
						[NCA-INE- PAQ1]       
“These roads are built with hard topping materials that have minimal impacts to plant species and wild animals”.
						[NCA-INE- PAQ1]       
There are no fenced areas in NCA. The places that are thought by people to be fenced have not been really fenced they are just places where old, sick, blind or rejected animals have been kept for special care and their areas are known as Orphanage. The country does not allow fencing however they have “Ukuta Hai” so as to provide areas for local communities where they can fence with hard wire so as to protect their Bomas from Wild animals”
						[NCA-INE- PAQ2]       
“There are also designated areas for parking, picnic, lunch so as to ensure visitor’s safe and protect wild animals from visitor’s disturbance and prevent destructions that may be caused on site, for example visitors are not allowed to walk or stay out of the car until they get into special areas designated for a picnic or photographing and use the washrooms as well as areas where certain activities are restricted”
						[NCA-INE- PAQ8]       
“There are areas which only rangers are allowed to access and these areas are used for wildlife monitoring whereby the monitoring involves animal counting and health check-ups especially for endangered species”.
						[NCA-INE- PAQ5]       
“There are zoned areas in order for animals to be free from visitor’s disturbance such as noise especially for animals that are shy such as rhinos”.
						[NCA-INC- PAQ5]       
However, during the interview, it was pointed out that Ngorongoro does not have a limit to the number of vehicles allowed per attraction site, and this has led to congestion during animal viewing, thereby resulting in off-road driving that leads to the killing of small species as well as disturbance to animals. As one key informant commented. 
The problem of visitor congestion is intense and leads to off-road and it is still difficult to control once visitor see an interesting animal they all rush to that same place and this driver guides have radio call which they use to alert one another in case they see these animals. This situation leads to blockage of the road for animals to pass and disturbances such as noise. In the future NCA plans to have a big track with a capacity of carrying up to 30 visitors at once in order to reduce the number of cars on-site and have a limit of time for doing a game drive and this will help in reducing congestion since instead of having 50 vehicles on site there will be say 4 vehicles.
                                                                    [NCA-INC- PAQ6/9]

Several physical management approaches that were observed to be in use on-site were; setting aside areas for different activities, including picnic sites, photographing; animal viewing areas zoned for specific activities, such as, picnic areas and viewing, photographing platforms, parking areas, hard-topped roads, and areas with restricted access to limit visitor’s movement (see plates 1 to 6 in appendix 4). 
   
[bookmark: _Toc73560646][bookmark: _Toc73562635]4.4.3 Effect of regulatory visitor management approach on environmental sustainability.
The findings in table 4.11 show that 61.3 % of the respondents either agreed or strongly agreed that the regulatory visitor management approach has a positive effect on environmental sustainability, while (5.5%) either disagreed or strongly disagreed that the regulatory visitor management approach has a positive effect on environmental sustainability, but a significant number (33.2%) were undecided  (Table 4.9).

[bookmark: _Toc73560647][bookmark: _Toc73562636][bookmark: _Toc73560648][bookmark: _Toc73562637]Table 4. 11: Effects of regulatory visitor management approach on environmental sustainability.

	Strongly
Disagree
	Disagree
	Undecided
	Agree 
	Strongly
Agree

	count
	%
	Count
	%
	Count
	%
	Count
	%
	count
	%

	7
	1.4
	11
	4.1
	90
	33.2
	137
	50.6
	29
	10.7


Source: Field data (2019)

Visitors level of agreement on Regulatory  Management Approach indicators
Further, in the study, regulatory management approach, another exogenous/independent variable was measured using 9 statements. As shown in Table 4.12, most respondents agreed that the regulatory management approach exists in NCA by a mean of 3.5978 (SD=0.83701). The study findings indicated that NCA had put signposts to restrict movements to the fragile and sensitive area to ensure wildlife (M=3.75, SD=1.127). Also, set limit to the number of tourists in the site at a specific time of day (M=3.29, SD=1.193), as well as set limit to the number of days a visitor can stay in the area as a means of protecting the area from visitor’s destruction (M=3.11, SD=1.231). Also, NCA has scheduled visitations to different locations (M=3.08, SD=1.154), it has defined site operation hours (M=3.63, SD=1.114)  and set aside specific habitat for endangered species (M=3.69, SD=1.112). This shows that NCA aims to reduce visitor congestion on site and protect species from destruction. The site has also put in place environmental rules and regulations (M=3.97, SD=10.39) and deployed security to ensure safety (M=4, SD=1.006)  

Moreover, from the findings, it was noted that mean of 9 statements that were used to measure the regulatory management approach ranged between 4 and 3.08, with an overall mean of 3.5978 and a standard deviation of 0.83701 (Table 4.13). These results portrayed that most respondents agreed with the statements used to measure the regulatory management approach. Equally, the standard deviation of most items ranged between 1.231 and 1.006. This implies that the responses to the regulatory approach were close to the expected responses and did not deviate much.

[bookmark: _Toc73560649][bookmark: _Toc73562638][bookmark: _Toc73560650][bookmark: _Toc73562639]Table 4.12: Visitors level of agreement on Regulatory  Management Approach indicators

	Variables 
	Strongly disagree
	Disagree

	Undecided 
	Agree
	Strongly agree  
	
	

	
	Frequency
	
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Mean
	Standard deviation

	Put signposts to restrict movements to fragile and sensitive area to ensure wildlife protection
	16
	5.8
	24
	8.8
	49
	17.9
	111
	40.5
	74
	27
	3.75
	1.127

	Set limit to number of tourists in the site in a specific time of day
	26
	9.5
	49
	17.9
	78
	28.5
	72
	26.3
	49
	17.9
	3.29
	1.193

	Set limit to number of days a visitor can stay in the area
	32
	11.7
	59
	21.6
	75
	27.4
	68
	24.8
	40
	14.6
	3.11
	1.231

	Has scheduled visitations to different locations
	30
	10.9
	46
	16.8
	99
	36.1
	62
	22.6
	37
	13.5
	3.08
	1.154

	Has defined site operation hours
	16
	5.8
	26
	9.5
	61
	22.3
	106
	38.7
	65
	23.8
	3.63
	1.114

	Set aside specific habitat for endanger species 
	16
	5.8
	22
	7.7
	62
	22.6
	103
	37.6
	72
	26.3
	3.69
	1.112

	Put in place environmental rules and regulations
	9
	3.3
	16
	5.6
	47
	17.2
	105
	38.4
	97
	35.4
	3.97
	1.039

	Has deployed security to ensure safety
	9
	3.3
	12
	4.4
	47
	17.2
	109
	39.8
	97
	35.4
	4
	1.006

	Has established information points
	8
	2.9
	21
	7.7
	54
	19.7
	104
	38
	87
	31.8
	3.87
	1.035



Source: Field data (2019)
[bookmark: _Toc73560651][bookmark: _Toc73562640][bookmark: _Toc73560652][bookmark: _Toc73562641]Table 4.13: Index measurement of regulatory management approach

	
	Frequency
	Percentage
	Mean
	Sd

	Strongly disagree
	3
	1.1
	3.5978
	0.83701

	Disagree
	21
	7.7
	
	

	Neither
	90
	32.8
	
	

	Agree
	125
	45.6
	
	

	Strongly agree
	35
	12.8
	
	


Source: Field data (2019)
[bookmark: _Toc37930260]However, the chi-square test results at 0.01 confidence level indicated an association between regulatory management approaches and environmental sustainability (χ2= 1.613; df= 20; p<0.05- see Table 4.14).

[bookmark: _Toc73560653][bookmark: _Toc73562642][bookmark: _Toc46139994][bookmark: _Toc73560654][bookmark: _Toc73562643]Table 4.14: Chi-Square Tests

	
	Value
	Df
	Asymp. Sig.
 (2-sided)

	Pearson Chi-Square
	1.613E2a
	20
	.000

	Likelihood Ratio
	108.694
	20
	.000

	Linear-by-Linear Association
	64.594
	1
	.000

	N of Valid Cases
	271
	
	

	a. 19 cells (63.3%) have expected count less than 5. The minimum expected count is .01.



Similarly, several rules and regulations in place at Ngorongoro help to regulate visitor movement and behaviour. The following comments from interviewees summed up the effect of rules and regulations in controlling visitor behaviour:
Rules and Regulations are used to control visitor behaviour on site, for example, they are not allowed to walk or get out of the car until they get into special areas designated for picnic, photographing, or when using the bathrooms.
	                                                             [NCA-INC- RAQ3/4]       
NCA has put sign boards at the entry gate with a set of rules and regulations touching on the “do” and “don’ts” and further explains how visitors are expected to behave while on site (plate 7). These rules are governed by tourism office in NCA. There is also regular and on-spot car patrol by rangers who use binoculars to ensure visitors safety and to see what happens and report in case visitors misbehave on site. Non-adherence to regulations leads to punitive fines.					              [NCA-INE- RAQ3/4]       
Rules also help in trash control where by trash bins are put in specific areas such as picnic sites, entrance and exit gates, and guides are required to have a place in their vans where visitors can dispose off the disposables. In case of non-adherence by a visitor(s) to these simple to understand rules/regulations, the particular visitor(s) is required to pay the set fine at  the exit gate, receipted before  he/she is be allowed to exit.
						[NCA-INC- RAQ3/4]       
All main gates are closed at 1800hrs except the Seneto descent road mini gate which closes at 1600hrs beyond these times no vehicles are allowed in the site. Ministry of tourism in Tanzania issues entry permits valid for a period of 30 days. Any stay beyond 30 days is fined. Visitors can stay beyond 30 days with the approval of the ministry and/or its representative. 
						[NCA-INC- RAQ5]       

[bookmark: _Toc73560655][bookmark: _Toc73562644]4.4.4 Effect of economic visitor management approach on environmental sustainability
On the effect of the economic visitor management approach on environmental sustainability, the results (Table 4.15) showed that (61.1 %) either agreed or strongly agreed that economic visitor management approaches affect environmental sustainability, (5.6%) either disagreed or strongly disagreed. A significant (33.3 %) were undecided.

[bookmark: _Toc73560656][bookmark: _Toc73562645][bookmark: _Toc73560657][bookmark: _Toc73562646]Table 4.15: Effect of Economic Visitor Management Approach on Environmental Sustainability
	Strongly
Disagree
	Disagree
	Undecided
	Agree 
	Strongly
Agree

	Count
	%
	count
	%
	Count
	%
	count
	%
	count
	%

	8
	1.5
	11
	4.1
	90
	33.3
	137
	50.7
	28
	10.4


Source: Field data (2019)

Visitors level of agreement on Economic  Management Approach indicators
Similarly, in the study, the economic management approach, another exogenous/independent variable, was measured using 6 statements. As shown in Table 4.16, most respondents agreed that the economic management approach exists in NCA by a mean of 3.26362 (SD=0.81397). The study findings pointed out that NCA  has set different pricing for different seasons (M=3.04, SD=1.164), and used different pricing strategies for different categories (M=3.31, SD=1.130) NCA has as well set price for different recreational activities (M=3.04, SD=1.076). Also, NCA has set prices for facilities according to location (M=3.03, SD=1.029), NCA has established charges for vehicles parking (M=2.96, SD=1.142)  and imposed fines for misbehaviours  (M=3.90, SD=1.042). This shows that NCA uses an economic approach to regulate the number of visitors to reduce resources destruction and improve the area's sustainability. 

In addition, from the findings, it was evident that a mean of 6 statements used to measure the economic management approach ranged between 3.90 and 2.96, with an overall mean of 3.26362 and a standard deviation of 0.81397 (Table 4.17). These results revealed that most respondents agreed with the statements used to measure the economic management approach. So, the standard deviation of most items ranged between 1.164 and 1.029. This implies that the responses to the economic management approach did not deviate much from the expected responses.  

[bookmark: _Toc73560658][bookmark: _Toc73562647]Table 4.16: Visitors level of agreement on Economic  Management Approach indicators

	Variables 
	Strongly disagree
	Disagree

	Undecided 
	Agree
	Strongly agree  
	
	

	
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%
	Frequency
	%
	mean
	Standard deviation

	Set different pricing for different season
	38
	13.9
	29
	10.6
	121
	44.2
	48
	17.5
	38
	13.9
	3.04
	1.164

	Used different pricing strategies for different categories
	26
	9.5
	24
	8.8
	102
	37.2
	77
	28.1
	45
	16.5
	3.31
	1.130

	Set price for different recreational activities
	32
	11.7
	33
	12
	117
	42.7
	67
	24.5
	25
	9.2
	3.04
	1.076

	Set prices for facilities according to location
	28
	10.2
	37
	13.5
	127
	46.4
	64
	23.5
	18
	6.6
	3.03
	1.029

	Established charges for vehicles parking
	37
	13.5
	43
	15.7
	116
	42.3
	51
	18.6
	27
	9.9
	2.96
	1.142

	Set fines for misbehaviors 
	12
	4.4
	6
	2.2
	71
	25.9
	90
	32.8
	95
	34.7
	3.90
	1.040




[bookmark: _Toc73560659][bookmark: _Toc73562648][bookmark: _Toc73560660][bookmark: _Toc73562649]Table 4.17: Index measurement of economic management approaches 

	
	Frequency
	Percent
	Mean
	Sd

	Strongly disagree
	7
	2.6
	3.26362
	0.81397

	Disagree
	29
	10.6
	
	

	Neutral
	146
	53.3
	
	

	Agree
	77
	28.1
	
	

	Strongly agree
	15
	5.5
	
	



Additionally, chi-square test results showed that at 0.01 confidence level, the economic approach has a significant (χ2= 92.050; df= 20; p<0.05) effect on environmental sustainability in Ngorongoro Conservation Area (Table 4.17).
[bookmark: _Toc37930261]
[bookmark: _Toc73560661][bookmark: _Toc73562650][bookmark: _Toc46139995][bookmark: _Toc73560662][bookmark: _Toc73562651]Table 4.18: Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	92.050a
	20
	.000

	Likelihood Ratio
	62.011
	20
	.000

	Linear-by-Linear Association
	18.784
	1
	.000

	N of Valid Cases
	270
	
	

	a. 19 cells (63.3%) have an expected count of less than 5. The minimum expected count is .03.



Results from the interview showed that the economic approach to visitor management is used in the Ngorongoro conservation area. Some of the techniques/tools used include; differential pricing strategies targeting international/domestic tourists, children/adults, and groups/individuals. However, there was no specific price for other special groups such as the disabled and the retirees. One of the participants succinctly stated:
The fee paid by international visitors is a bit high because they have to contribute to the running cost and maintenance of NCA for future generations. The low fee for residents is purposely to encourage them to visit but so far few have started visiting we hope the number will increase in the future.
							[NCA-INM- EAQ10]      
Another participant noted:
"Prices are different for resident and no residents and are also different for young and adults but we currently do not have different prices for the disabled and the retirees”
							 [NCA-INM- EAQ10]       
There are also different fees charged for transit and passenger buses passing through Ngorongoro to Musoma and Mwanza and different prices for different accommodation facilities within the NCA. These prices are usually low during the low season, which is also a rainy season, in most cases to encourage the use of these facilities during this season, but the entry prices are the same for all seasons. 

There are also transit fee for visitors and local people who pass through NCA to different places like Serengeti, Musoma and Mwanza
	      						[NCA-INM- EAQ10]    
   
Other differential pricing is in the accommodation facilities that are within NCA. However, prices are low during the rainy season so as to encourage visitors to use the accommodation facilities during the low season but in NCA the entry prices are the same for all season.
					                    [NCA-INM-EAQ10]       		
Fines are usually imposed for regulating visitor’s behaviour on site. However, there are no charges for vehicle parking as well as there are no charges different recreation activities.
There are fines for off road, littering, over speed, road killing, noise, use of bad language and overstay though there is no limit to number of days a visitor can stay in NCA.
							[NCA-INM- EAQ7/11]    

[bookmark: _Toc73560663][bookmark: _Toc73562652]4.5 The overall Effect of “hard” visitor Management approaches on Environmental Sustainability
The researcher was also interested in measuring the strength of association between “hard” visitor management approaches and environmental sustainability and identifying “hard” visitor management approaches with a significant effect on environmental sustainability. The results show the three visitors management approaches explain environmental sustainability by 28.4%. Thus, “hard” visitor management approaches have sizable power to explain variation in environmental sustainability (Table, 4.18). 

[bookmark: _Toc73560664][bookmark: _Toc73562653][bookmark: _Toc37930262][bookmark: _Toc46139996][bookmark: _Toc73560665][bookmark: _Toc73562654]Table 4.1920: Model Summaryb


	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.533a
	.284
	.276
	.68853






b. Dependent Variable: Index measurement_Environmental Sustainability Indicators
a. Predictors: (Constant), Index measurement_ Economic_ Visitor Management_Approach, Index measurement_ Physical Visitor Management_ Approach, Index measurement_Regulatory_ Visitor Management_ Approach

[bookmark: _Toc37930263]Further, the results showed that “hard” visitor management approaches have a positive effect on environmental sustainability at 0.05 confidence level with P- value set at 0.001  (F= 35.1054; P<0.05)- see Table 4.19).

[bookmark: _Toc73560666][bookmark: _Toc73562655][bookmark: _Toc46139997][bookmark: _Toc73560667][bookmark: _Toc73562656]Table 4.21: ANOVAb results

	Model
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	1
	Regression
	49.925
	3
	16.642
	35.104
	.001a

	
	Residual
	125.629
	265
	.474
	
	

	
	Total
	175.554
	268
	
	
	

	a. Predictors: (Constant), Index measurement_Economic_Visitor Management_Approach, Index measurement_Physical Visitor Management_Approach, Index measurement_Regulatory_ Visitor Management_Approach

	b. Dependent Variable: Index measurement_Environmental Sustainability Indicators



[bookmark: _Toc37930264]Equally, the results show that at 99% confidence level, regulatory visitor management approach and physical visitor management approach are significant while economic visitor management approach is not significant in ensuring environmental sustainability (P-Value > .05) and has the lowest Beta in comparison with the other two approaches (the higher the Beta the significant the P-value). Hence, there is a considerable difference between the contributions of various “hard” visitor management approaches towards environmental sustainability. The economic approach has a high tolerance (0.800) than regulatory and physical approaches meaning that the variables in economic management are too scatted, and they can measure more than one aspect. Thus, different variables in the economic approach cannot be used holistically to measure the economic management approach, but individually they indicate to have a good contribution. These results are shown in Table 4.20.

[bookmark: _Toc73560668][bookmark: _Toc73562657][bookmark: _Toc46139998][bookmark: _Toc73560669][bookmark: _Toc73562658]Table 4.22: Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.
	Correlations
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Zero-order
	Partial
	Part
	Tolerance
	VIF

	1
	(Constant)
	1.519
	.227
	
	6.694
	.000
	
	
	
	
	

	
	Index measurement_Physical visitor Management_Approach
	.283
	.074
	.266
	3.824
	.000
	.477
	.229
	.199
	.560
	1.787

	
	Index measurement_Regulatory_ visitor Management_Approach
	.290
	.068
	.301
	4.239
	.000
	.491
	.252
	.220
	.537
	1.863

	
	Index measurement_Economic_ visitor Management_Approach
	.038
	.058
	.038
	.660
	.510
	.268
	.040
	.034
	.800
	1.250

	a. Dependent Variable: Index measurement_Environmental Sustainability Indicators. 



The regression analysis (see table 4.20), the physical visitor management approach, the regulatory visitor management approach, and the economic visitor management approach had positive coefficients. Thus the regression equation generated from the results is:
Y (Environmental Sustainability) = 1.519+0.283*Physical+ 0.290*Regulatory+0.038*Economic + ε
[bookmark: _Toc73560670][bookmark: _Toc73562659]4.6 Hypothesis testing
The study was guided by three specific objectives that aimed at determining the effect of physical, regulatory and economic visitor management approaches on environmental sustainability. The study initially hypothesized that physical, regulatory and economic visitor management approaches do not affect environmental sustainability, which was subjected to statistical analysis to establish the relationship between them. From the study findings, three null hypotheses were accepted. This is illustrated in table 4.21.

[bookmark: _Toc73560671][bookmark: _Toc73562660][bookmark: _Toc46139999][bookmark: _Toc73560672][bookmark: _Toc73562661]Table 4.23: Hypothesis testing

	Hypothesis 
	Statement 
	Results 

	Ho1 
	The physical management approach does not affect environmental sustainability in the Ngorongoro Conservation area
	Rejected

	Ho2 
	The regulatory management approach does not affect environmental sustainability in the Ngorongoro Conservation area
	Rejected

	Ho3 
	The economic management approach does not affect environmental sustainability in the Ngorongoro Conservation area
	Rejected


[bookmark: _Toc73560673][bookmark: _Toc73562662]
CHAPTER FIVE

[bookmark: _Toc73560674][bookmark: _Toc73562663]DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

[bookmark: _Toc73560675][bookmark: _Toc73562664]5.0 Overview
This chapter discusses the findings on this study and whether it agrees with results of other similar studies done elsewhere, then generates recommendations based on the study and finally draws conclusions focused on the specific objectives

[bookmark: _Toc73560676][bookmark: _Toc73562665]5.1 Visitor general information
The findings showed that almost 3 in 5 visitors came from Europe. This further confirms that Europe remains the premium source of visitors to Tanzania. This finding confirms studies by Mushi (2013), which affirms that Tanzania is mainly visited for leisure and holiday, with most visitors coming from Europe. NCA seem to attract university-educated people (almost 3 in 4), reasonably young professionals and perhaps well-endured people in equal measure and tilted in favour of women. These are visitors who are well informed, know what they want, and their consumption pattern is destination specific. These findings are similar to results of Djeri et al. (2017), which show that visitor with a high level of education seem to be well informed. Thus they can easily decide to travel, unlike those with a lower level of education.

Further, the push factor behind their decision to travel could be because they either wanted to explore adventure, or just as a part of recreation. All these could be triggered by their level of literate and seeing the importance of vacation. Age has also played a significant role as most visitors seem to be within the working class who are assumed to have a surplus income for travelling and the retirees who have both income and time for travelling.  

[bookmark: _Toc73560677][bookmark: _Toc73562666]5.2 Effect of “hard” visitor management approaches on environmental sustainability 
The main objective of this study was to determine the effect of “hard” visitor management approaches on environmental sustainability to establish their application, effect and challenges. 
The results indicate that all the three “hard” visitor management approaches positively affect environmental sustainability in NCA. However, physical and regulatory visitor management approaches significantly contribute more to environmental sustainability than the economic visitor management approach. At the same time, it was established that some visitor management tools/techniques perform much better than others, meaning that their contribution to environmental sustainability is higher than others.
 For example, areas with restricted access, specific parking areas, restricted movement to fragile and sensitive areas, site operation hours, deployed security staff, wildlife monitoring, punitive fines, etc., were much more effective in enhancing environmental sustainability. NCA is a protected area, and probably the most important type of protected area in terms of tourism use is the national park, and this type is found in many countries worldwide (WTO 1992). The principal aim of establishing protected areas is to prevent over-development of the natural regions and provide recreationists and tourists access (Holden, 2000).

NCA was established to balance competing land uses, including tourism, with increased demand for access, natural resources were/are in danger of depletion. Thus, the sustainability of natural resources (environment) has brought about a much closer link between the conservation of wildlife/culture and tourism, with a critical aim to use tourism to conserve animal species and protect landscapes and nature (Holden, 2000; Mason, 2003a). As Cooper et al. (1998) pointed out, visitor management can lead to the achievement of sustainable tourism and, thus, sustainable development (realisation of a balance in resource use touching on economics, environment, and socio-culture). Therefore, this study has established that robust visitor management is critical in environmental sustainability, which is the cornerstone of Tanzania’s tourism. This is collaborated by Ababneh (2016), who pointed out that a poorly managed environment can harm the resources and visitor perception of that destination, and therefore, the tourism industry must have well structured visitor management regimes to guide visitor movement and consumption of natural resources in for destination sustainability. 

[bookmark: _Toc73560678][bookmark: _Toc73562667]5.3 Effect of physical management approach on environmental sustainability 
The findings on this objective indicate/show that the physical management approach significantly influences/enhance environmental sustainability at NCA. Physical visitor management indicators/tools used at NCA include; restricted areas, areas set aside for different activities, areas with limited access, hard topping for roads, and trails on specific areas. 

However, results showed that some of the tools are not well implemented and thus cause adverse impacts to biodiversity. For example, it was established that the park does not limit the number of vehicles allowed on-site during any particular time of the day. This situation causes congestion on-site during animal viewing, which leads to the destruction of small plant species due to off-road driving, blockage of animal passage, and noise pollution, which disturb animals on different occasions. 
It was noted that Ngorongoro is multiple land-use areas. Local communities living inside the conservation areas have been allowed to use hard wires around their Bomas known as “UKUTA HAI” to restrict wild animals from getting into their homes. 
The Government of Tanzania does not allow fences in protected areas due to the negative impact on wildlife, such as the destruction of breeding and feeding sites. The findings from these study are similar to; Mustafa and Balaawi (2013) on visitor management at Petra archaeological site, Manning et al. (2014) on limiting the number of vehicles into the protected area (US National park), Ababneh (2016) on managing Umm Qais archaeological site, Eagles et al. (2002), on visitor restriction methods to sensitive protected areas, among others. Furthermore, according to Eagles et al. (2002), visitor restriction methods can positively impact the tourism experience and provide managers with more flexibility in regulating visitor flow, protecting sensitive areas and ensuring site sustainability. 

Studies done elsewhere showed that: (1) seasonal or temporal limits on usage levels, (2) group number limits, (3) restrictions on group use and activities, (4) accessibility control and zoning were some of the restrictive measures that seemed to work well in protected areas (Løvschal et al., 2017; Park et al., 2008; Eagles et al., 2002). Thus, more emphasis on the limit in the number of visitors and vehicles per day and time into the attraction site may further help NCA achieve environmental sustainability in NCA. 

[bookmark: _Toc73560679][bookmark: _Toc73562668]5.4 Effect of regulatory management approach on environmental sustainability 
The results from this objective revealed a positive contribution of the regulatory management approach to environmental sustainability. Some of the NCA regulatory management techniques/tools include using signposts to direct visitors’ movement, rules and regulations, regulating site operation time, etc. Visitors seem to be aware of these tools and admit to having seen several sign post at the entry gate and several direction signs on their way to the crater. According to them, the signposts on-site are placed in strategic areas and can easily be seen. To a large extent, they have played a significant role in providing direction to different attractions on the site and the location of various facilities. These signs have also shaped the way visitors behave on-site as the restriction signs are present in different areas to remind visitors on what they are not supposed to do or which areas they are not supposed to go in any particular place or time on the site. Through observation, it was established that the site has an information centre at the entry of the gate, but in most cases, tour guides do not take their visitors into the information centre where they can get information on how to behave on site because they are usually in a hurry to avoid congestion in the crater if enter late.
It was also observed that very few visitors read the signboard located at the entry gate with rules and regulations. This is because visitors only spend few minutes at the entry gate, mainly when tour is processing entry permits. After that, they rush to the site so that they can spend most of the time. This also means that visitors have not enough time to read sign boards located at the entry gate and at the site entrance as the guides never stop at the entrance unless visitors want to visit the washrooms. 

The findings from this study are similar to Ababneh (2016) in Umm Qais archaeological site, Wong et al. (2016) in the Buddhist sacred site and Mustafa and Balaawi (2013)  in Petra heritage site on the use of regulatory approaches to direct visitors movement. However, they differ from the findings of this study on the common challenge the two sites face with regard to the location as well as the design of different directional signs as the font is either too small or the signs are located in places where they are not easily visible and accessible to visitors and in some cases these signs are exposed to dust and mud thus it becomes difficult to get the clarity of the text.  
Similarly, Wong et al. (2016) in the Buddhist sacred site and Reid and Marion (2004) in assessing the effect of rules and regulation in several protected areas in the USA where it was found that the sanctions associated with a failure to comply (e.g. fines, penalties) as well as having visible signs indicating different rules and regulations on-site and communicate them clearly so that the visitors can understand can reduce resource degradation on site. 

During the interview, one key informant revealed that the site use rangers to patrol the areas to ensure visitor safety as well as the safety of wild animals through frequent monitoring; thus, it is easy to notice any misbehaviour that mighty be conducted by the visitors or guides on-site such as littering, off-road driving or over speed as well as easy to help visitors in cases of emergency for example if a visitor gets sick on site. These results are in line with the results of Ababneh (2016) in Umm Qais archaeological site and Wynveen et al. (2007) in Virunga National park (Democratic Republic of Congo), where it was found that the presence of enforcement officials (rangers, wardens) has been seen as a one way to minimise all security concerns. Their mere presence has been found to increase feelings of safety among visitors.   

NCA specifies the operation hours on the signboard at the entry gate to as between 0600 hrs and 1800 hrs, but in the entry permit, the time for closing of all main gates is also indicated to be at 1800 hrs, and any visitors coming out of the site beyond the set time without any prior information is not allowed to exit or enter the park after 1800 hrs exactly which means they will have to spend the night in the accommodation facilities that are within site or go back to town and prepare to visit the next day within the operational time. It was observed that sometimes the operating hours were not adhered to,, begging why and yet as a tool for visitor management, operational time management was critical. 

Thus, it is of the utmost iimportance that the site management make sure that visitors are aware of regulatory visitor management tools that are used oon-site, and it must be made mandatory for the tour guides to visit the information centre before they start their tour to avoid any misbehaviour that could be as aresult of visitors’ lack of knowledge. Regulations must be put in place in advance to control visitor’s behaviour (Hall & McArthur, 1996). The site can also use brochures that can be distributed to visitors at the entrance where they can go through all the rules and regulations and get an interpretation of different signs used on site. The site can further conduct awareness programs about appropriate behaviours and respect for the site's resources and discourage or prohibit use when negative impact potential is high, involving guides in making tourists aware of tourism ethics (Mustafa & Balaawi, 2013).

[bookmark: _Toc73560680][bookmark: _Toc73562669]5.5 Effect of economic management approach on environmental sustainability
The findings from this objective established that the economic management approach has a positive effect on environmental sustainability. Results show that NCA has differential pricing targeting residents and non-residents, adults and children. The Differential pricing strategy works as a motivation factor to encourage residents and children to visit the site (confirmed from interviews). For foreign tourists, the difference in pricing helps in providing foreign exchange and high-income generation to sustain the operational costs of the park. The results also showed that the site does not charge the parking fees, making it easier for the visitors to spend all the time they want on-site, thus leading to congestion of vehicles at the parking area as well as making some animals such as monkeys which are found just at the entry gates uncomfortable due to noise pollution and also restrict their movement to different areas due overcrowding of vehicles. 

The findings from this study are similar to the study by Wong et al. (2016) in Buddhist sacred site and  Ababneh (2016) in Umm Qais archaeological site revealed that the sites have differential pricing as a means of controlling the number of visitors to these sites to reduce congestion as well as a means for providing needed income to sustain the running of the sites. However, it is also common to have differential entry pricing for local and foreigners whereby sites endorse a free or low entry scheme for different segments of locals and charges a little bit high for foreigners. 
Further, The Umm Qais site does not charge any fees for vehicle parking, and this situation leads to congestion in the parking area, especially during the high season where many vehicles are entering the site, and this situation makes some animals such as monkeys which are found just at the entry gates uncomfortable due to noise pollution and also restrict their movement to different areas due to overcrowding of vehicles
Nonetheless, NCA deals with misbehaviours such as littering, noise, off-road driving, overstay, vandalism, and road killing using punitive fines to regulate visitors' behaviour on-site and reduce negative impacts. The interview sessions confirmed the regular use of penalties as adherent to bad manners and safeguarding the ecological environment. 
However, the site management prefers the use of directive measures which include designing features that gently guide but do not force visitors in desired directions, for example, the presence of nature trails in the site as well as the use of indirect measures which aim at making visitors aware but leave the decision to them on where to go and what to do such as the use of education as a tool more than imposing fines for misbehaviour. 

Unlike Ngorongoro, in the study by Wong et al. (2016) in Buddhist sacred site, the site has penalties for misbehaviour but was not enforced as monks and nuns face hostility toward visitors when they try to enforce proper behaviour. Buddhist sacred site also suffers from other visitor management challenges such as noise and inappropriate visitor’s behaviour. 

[bookmark: _Toc73560681][bookmark: _Toc73562670]6.0 CONCLUSION 
This study focused on the “hard” visitor management approaches in relation to NCA. NCA is a world heritage site and an attractive destination to visit due to its outstanding natural/cultural heritage (flora and fauna, landscapes, water, spectacular environment and the famous Maasai culture).  NCA has progressively been receiving many visitors, leading to increased negative environmental impacts, which in turn are threatening this important world heritage. As a tourist destination, NCA must be preserved/conserved to benefit all the current generation and the future generation. 

The study concludes that the “hard” visitor management approaches were evident and reasonably successful in contributing to NCA's environmental sustainability, but the effect of approaches varies. Evidence of “hard” visitor management include; area zoning, differential pricing, control of visitor movement, areas set aside for different activities such as picnic areas, parking lots, areas with restricted access, the use of hard surfacing material for roads, use of rules and regulations etc. which made a positive contribution on environmental sustainability. Attempts such as reducing the number of vehicles entering the crater during the day and charging high fees for vehicles entering the crater at any time during the day are used to address congestion challenges facing the popular and famous NCA. However, physical and regulatory visitor management approaches seem to significantly contribute more to environmental sustainability than the economic visitor management approach because the former two approaches measure many more aspects than economic, mainly focused on using fees to ensure environmental sustainability.            
 
[bookmark: _Toc73560682][bookmark: _Toc73562671]6.1 Recommendations
It is recommended that: 
The management of NCA should devise a mechanism for ensuring the visitor management approaches are implemented, such as controlling the number of vehicles visiting the site per day to reduce congestion and thus reduce the negative impacts on the environment as well as imparting them education and interpretation for example the NCA management should make it mandatory for tour guides to take visitors to the information centre for quick customer education about NCA, what to expect, and the dos & don’ts. 

[bookmark: _Toc73560683][bookmark: _Toc73562672]6.2 Areas for Further research
· Effect of “soft” visitor management approaches on environmental sustainability in NCA 
· Managing visitor experience in collaboration with the traditional approach of                    managing visitor impacts
· Visitor management planning in protected areas.
· More studies on the effects of the “hard” visitor management approach in Protected areas to have a basis for comparing the effect of visitor management approaches in other protected areas.
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[bookmark: _Toc37275304][bookmark: _Toc73558950]Appendix 1: Questionnaire for visitors to Ngoro Ngoro Conservation Area
[bookmark: _Toc31976875]Questionnaire No: ________________________
Dear Respondents,
This questionnaire is intended to gather information on the effect of “hard” visitor management approaches on environmental sustainability in Ngoro Ngoro Conservation area. The researcher will use pseudo names to ensure confidentiality throughout the data collection and processing and will seek respondents’ consent before administering the questionnaire.
Kndly, follow these instructions closely when completing this questionnaire.
There are THREE sections on this questionnaire; Sections A, B and C. You are asked to complete section A (general information), section B (specific information), and section C (“hard” visitor management approaches and environmental sustainability). On completion of the questionnaire, kindly return it back to the park reception desk or park exit gate for collection by the researcher.
Thank you for assisting in this research project

Maria Mngulwi (Researcher)

Section A: General information
1. What is your region of origin?
a)  Asia		[    ]				
b) America	[    ]
c)  Europe     	[    ]
d) Africa	[    ]
e)  Any other (Please specify)…………………………………………
2. Age	(Tick one)	
1)  20 years		[  ]
2) 21-40 years	[  ]
3) 41-60years		[  ]
4) Above 60 years	[  ]
3. Gender 	(Tick one)
	1) Male 	[  ]
2) Female	[  ]
3) Other (specify)...........
single,    married,   divorced   separated   widowed

4. Highest level of education. 
Primary 	[   ]    
Secondary	[   ]  
Tertiary	[   ]   
University 	[   ]       
Other (Specify)______________________________________

Section B: Specific information
6)  (a) Have you ever visited Ngoro Ngoro Conservation Area before?
Yes ( )                         No ( ) 
b) If yes, how many times? Once   ()   Twice ()   Thrice () More than three times 

7) (i) If you have been to NCA before, do you see any difference in terms of environmental conservation/protection? yes  ()  no () 
ii) if yes, it is..... better than before () the same () worse than before ()  

8).a (i) Are you aware of visitor management approaches?  
        yes   ()       no   ()
ii) if, yes, kindly name them.......................................................
b (i) Are you aware of ways that are used to control visitors in and around NCA? yes   ()   no  () 
ii) if yes, kindly tick (√) appropriately  Security staff	  [  ] Walking trails [  ] Parking fees [  ] Picnic sites  [  ] Viewing and photographing platforms [ ]
Garbage disposal sites   [  ] Rules and Regulations	[  ] Restricted areas [  ]
Differential pricing [  ] Site operation time [  ] Sign posts  [  ] Fences [  ]
Others (name them)___________________________________

c). How did you get to know about the visitor management controls (tools) that are used in NCA? Social Media [  ] Internet sites [  ] Tanzania Tourism board [  ] Tanzania National Parks (TANAPA) [  ] Family & friends [  ] Travel agency/tour operator [  ] 
Guide books [  ] Magazines [  ] Television [  ] Information centres [  ]             Previous visit [  ] 
Others (Specify)___________________________________

SECTION C: “Hard” visitor management approaches and environmental sustainability at NCA
Using the likert scale, kindly tick (√ ) appropriately 
Key: 1. Strongly Disagree   2. Disagree   3. Don’t know 4. Agree   5. Strongly Agree	
9. Physical management approach:
	 
Ngorongoro Conservation Area has:
	1
	2
	3
	4
	5

	a). Set aside zones for specific activities
	
	
	
	
	

	b). Set aside areas  with restricted access 
	
	
	
	
	

	c). Areas  with restricted  activities
	
	
	
	
	

	d) .Located trails on specific areas 
	
	
	
	
	

	 e).Located facilities in specific areas 
	
	
	
	
	

	 f).Used hard surfacing materials on trails 
	
	
	
	
	

	g).Used hard topping for roads
	
	
	
	
	

	h). Designated specific areas for parking
	
	
	
	
	

	i). Set limit to the number of vehicles allowed per attraction site
	
	
	
	
	

	j). Set limit to the number of vehicles per parking area
	
	
	
	
	

	k).  Has fenced various areas for different purposes
	
	
	
	
	

	 l). Used fences to limit visitor movement
	
	
	
	
	

	m). Designated special areas for walking safaris
	
	
	
	
	

	
10. Regulatory Management Approach

Ngorongoro Conservation Area has:
	
	
	
	
	

	a). Put signposts  to restrict  movement to  fragile and sensitive areas to ensure wildlife protection
	
	
	
	
	

	 b). Set limit to the number of tourists allowed in the site in a specific time of the day
	
	
	
	
	

	c).Set limit to number of days a visitor can stay in the area
	
	
	
	
	

	d).Has scheduled visitation to different locations
	
	
	
	
	

	e). Has defined site operation hours
	
	
	
	
	

	f).Set aside specific  habitat for endanger species
	
	
	
	
	

	g).Put in place environmental rules and regulations 
	
	
	
	
	

	h). Has deployed security staff personnel/rangers/police to ensure the safety
	
	
	
	
	

	  i).Has established information points/centres 
	
	
	
	
	

	[bookmark: _30j0zll]
11.Economic Management Approach

Ngoro Ngoro Conservation Area has:
	
	
	
	
	

	a). Set different pricing for different seasons
	
	
	
	
	

	b).Used different pricing strategies for different categories of visitors, including domestic, international, children and disables  

	
	
	
	
	

	c).Set prices for different recreational activities
	
	
	
	
	

	d).Set prices for facilities according to location
	
	
	
	
	

	e). Established charges for vehicle parking
	
	
	
	
	

	f). Set fines for  misbehaviours e.g. littering, vandalism
	
	
	
	
	

	

12.Indicators of Environmental Sustainability in NCA

	
	
	
	
	

	a) Resources are well protected from destruction 
	
	
	
	
	

	b)Resources  are in a good condition (no resource depletion)
	
	
	
	
	

	c)Resources such as water  are enough to cater   for visitor needs
	
	
	
	
	

	d Flora can provide  shelter for wildlife
	
	
	
	
	

	e). There is an increased awareness on environmental  sustainability
	
	
	
	
	

	 f).There is proper garbage   control and  disposal
	
	
	
	
	

	g). There is proper prevention of pollution (soil,water,air)
	
	
	
	
	

	h).There is a decrease in  natural  resource depletion (forest cover, animal population, food availability, water  availability)
	
	
	
	
	

	i).There is an increase in biological diversity such as increase in the number of wild animals and plant species or new wild animals and plant species that were not there during the previous visit
	
	
	
	
	

	j).There is  climate change control(temperature changes, rainfall)
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[bookmark: _Toc73558951]Appendix 2: Interview Guide to the Management

1). what are some of the challenges you encounter when tourists/visitor come to NCA?
2). what techniques /tools do you use to control tourists/visitors in and around NCA?
3) (i). are you aware of the “hard” visitor management approaches that are used to manage visitors at like NCA?
iv). what are some of the “hard” visitor management approaches?.............................
can you give at least four (4) examples of each?..............................................................
4). which approach (es) do you use to control crowding during sightseeing?.........
5). which approach(es) do you use to use to control garbage and its disposal?........
i) What strategies do you use to minimise negative impacts on the NCA environment?.. 
ii) i). What are some of the negative impacts do you experience from large number of tourists? .............. i).What methods do you use to control visitors on site?..............
ii). Have these methods been successful in reducing visitors’ impacts on site?......
iii) Why are some areas restricted from visitors’ access in different seasons or time of the day?.......................................................
iv) How effective are different pricing strategies in enhancing environmental sustainability?..................................................................
v) What is the purpose of imposing fines on tourists who misbehave?........
vi) D you consider fines an effective deterrent in minimising negative impacts?....
vii) Do you consider them sustainable?......  ....................
viii) How does site hardening help in achieving environmental sustainability?......
ix) How does fencing help in achieving environmental sustainability?........
6 (i). which of the three “hard” visitor management approach(es) is most effective in managing visitors in NCA? .........................................................
ii).   why do you think your choice(s) is most effective?................
iii). which challenges do you encounter in application of “hard” visitor management approaches?

[bookmark: _Toc37275306]


[bookmark: _Toc73558952]Appendix 3: Observation Checklist

1. Area name: -------------------------------------------------------------------------.
2. Date of Observation: (-----/-----/-----)
3. Time of Observation: (From --------To----------) (am/pm)
4. Number of Visitors Observed (Total): ----------------------------------------.
5. Notes about the availability and the condition of visitor management tools at the site: 
6. Restriction on access and certain activities □
7. Security site personnel/rangers/police□
8. Behavior and instructions signs for certain activities□
9. Discriminated entrance□
10. Zoning □
11. Resource hardening □
12. Interpreting specific information to some targeted visitor groups□
13. Viewing and photographing platforms □
14. Limiting vehicles movements□
15. visitor safety in the site□
16. Reducing visitor congestion □
17. Fines for negative behavior (littering, vandalism, etc) □
18. On site transport systems□
19. Restricted movement to sensitive areas □
20. Sign posts, information points and marked routes 
21. Naturalness of the area□
22. Visitor behaviour on site□
23. Guides knowledge about NCA □
24. Crowd control□
25. Designed Support services example car parks, picnic areas, washrooms□
26. Waste disposal □
a. Litter control
27. Adherence to rules and regulations□
a. Pricing mechanisms
b. Restricted Areas
c. Visitor management tools present on site 
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Population Size Margin of Error Margin of Error
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800] 260 396 526 739 363 503 615 763
1000 278 440 606 906 399 575 727 943
1200 291 474 674 1067 427 636 827 119
1500] 306 515 759 1297 460 712 959 1376
2000 322 563 869 1655 498 808 1141 1785
2500f 333 597 952 1984 524 879 1288 2173
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25000] 378 760 1448 6939 646 1285 2399 9972
50,000f 381 m2 1491 8056 655 1318 2520 12455
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100,000,000f 384 784 1537 9603 663 1354 2654 16584
300.000.000] 384 784 1537 9603 663 1354 2654 16586
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1. The Mickey Mouse Model: assumes that
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