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1. §
Abstract-Sustainable tourism development in the Serengeti-Mara region seemingly depends largely on the wildebeest migration phenomenon. This is particularly due to its appeal to the tourist and its classification as one of the new wonders of the world by UNESCO. The phenomenon has over the years been used as a flagship/marketing tool to project the ecosystem as a leading tourism destination. This has resulted in proportionate flow of tourist to the region to witness this unique occurrence. Development of facilities to meet demands of tourists has also grown in tandem. However, continuity/persistence of the phenomenon has not been interrogated. Environmental management, resource use practices & other human activities on either side of the Kenya-Tanzania boundary have begun to alter the spectacular nature of the migration. Eventually, this trend may truncate the phenomenon altogether. This questions sustainability of tourism development. The main objective of this study was to assess the role of the wildebeest migration phenomenon in sustainable tourism development in the MSE. This was done by interrogating continuity of the phenomenon from a transboundary resource use and management perspective. Thematically, the migration phenomenon was looked at from its spectacular features namely; the migration route, population/numbers, migration pattern/season & timing and composition of the migrating community. The intention was to assess the relationship between these features and tourism development in the region. The study was guided by Rational Choice Theory and Tragedy of Commons Theory. Among the concepts explored included Political Ecology, Transboundary Natural Resource Management, Integrated Natural Resource Management and the concept of sustainability. A questionnaire was used to collect primary data from the field.
A pilot survey at Lake Nakuru National Park was used to test reliability of the research instrument. The research instrument was also subjected to scrutiny by subject matter experts to determine content validity. The target population for the study was 14983 individuals drawn from conservation agencies employees, business community and local community members. A strata sample size of 221 was obtained using coefficient of variation from Nassiuma's formula. The sample size was adjusted upwards based on response rate from the pilot survey to cater for nonresponse during the main study.
Based on this, an adjusted sample size of 339 was adopted I. Introduction a) Background to the Study look at the world map reveals a patchwork of independent states which was a result of colonial powers subdivision of continents into states for easy governance. The subdivision resulted in much of the natural resources and ecosystems lying astride boundaries between or among countries. This situation of shared resources and ecosystems has today called for territorial integrity as a principle to govern the relations between and/or among governments in order to avoid conflicts in resources utilization (see Braack et al. 2006). There exists multiple phenomena associated with transboundary wildlife resources, management of which has proved challenging. An elaborate example is that of wildlife migration, particularly Long Distance Migration (LDM).
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Figure 2. 




Figure 3. Table 1 :
1	Ser.#	Category	Target Population	Sample	Adjusted Sample
	1	Government agencies employees	236	4	5
	2	Non-government agencies	357	5	8
		Employees			
	3	Business facilities	645	10	15
		Owners/Employees			
	4	Tourists	12167	179	275
	5	Local community land owners	1578	23	36
		Totals	14983	221	339
	Source: Researcher's Field Data			




Figure 4. Table 2 :
2	Frequency	Percentage
	Returned	248	73.2
	Unreturned	91	26.8
	Total	339	100
	Source: Field data (2021)		




Figure 5. Table 3 :
3	N	Minimum Maximum	Mean	Std. Deviation
	232	1	5	3.24	1.352
	232	1	5	3.33	1.328
	232	1	5	2.47	1.322
	232	1	5	3.92	1.223
	232	1	5	3.72	1.075
	232	1	5	3.16	1.034
	232	1	5	2.96	1.058
	232	1	5	3.81	1.288
	232				




Figure 6. Table 4 :
4	N	Minimum Maximum Mean Std. Deviation
	232	1	5	4.08	1.214
	232	1	5	4.00	1.087
	232	1	5	3.81	1.334
	232	1	5	3.82	1.113
	232	1	5	2.08	1.254
	232	1	5	3.85	1.157
	232	1	5	2.38	1.106
	232	1	5	3.64	1.064
	232	1	5	3.44	1.035
	232	1	5	2.03	1.279
	232				




Figure 7. Table 5 :
5	N Minimum	Maximum Mean Std. Deviation




Figure 8. Table 6 :
6	N	Minimum Maximum Mean Std. Deviation
	232	1	5	3.43	1.375
	232	1	5	3.75	1.138
	232	1	5	3.63	1.170
	232	1	5	3.55	1.119
	232	1	5	3.83	1.179
	232	1	5	2.47	1.135
	232	1	5	2.36	1.161
	232	1	5	2.35	1.164
	232	1	5	2.50	1.057
	232	1	5	2.11	1.274
	232				




Figure 9. Table 7 :
7	Avsustoudevpt	Avmpatt




Figure 10. Table 8 :
8



Figure 11. Table 9 :
9	Dependent Variable: Avsustoudevpt




Figure 12. Table 10 :
10	the Siana
	Conservancy group; (2) the Ololai Mutiek or Ololai Mutia
	market group; (3) Keekorock Lodge group; (4) Sekenani
	Gate business community group; and (5) the Kenya
	Wildlife Service and Narok County Government guards
	group.
	The Siana Conservancy group was constituted
	from the Siana Conservancy employees. The
	conservancy is a local community's conservation effort
	initiative where a




Figure 13. Table 11 :
11	Source: Field Data 2021
	V. Conclusions and Recommendations
	a) Conclusion
	i. Migratory Pattern and Sustainable Tourism
	Development
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2. i. Long Distance Migration of Animals
 Up: Home Previous: 1. § Next: 3. ii. Transboundary Resources in the East African Community
Long distance migration of animals is one of earth's dazzling biological phenomena. This eyecatching phenomenon has over the years attracted many scholars trying to understand how, why and when animals migrate. Long-distance migrations, where there is a seasonal movements of animals between distinct areas which are not used at certain times of the year, used to happen or take place in many marine, fresh water and terrestrial taxa (Berger, 2004). Aggregate mammal migration which entails the seasonal and cyclic or oscilative movement of animals between certain distinct areas (Thirgood et al. 2004) is a unique phenomenon which attracts the attention of many, ranging from conservationists to tourists. Dingle & Drake (2007) observe that seasonal migration, where individuals make a return trip to and from physically separated home ranges to take advantage of variations in the biophysical conditions, is familiar among many taxonomic groups. Hebblewhite and Merrill (2007) note that the seasonal long distance movement is an adaptive response tactic that allows herbivores to avoid lack of food supply and perhaps diminish the risk of being fed on by predators. Harris et al (2009), who studied and mapped global aggregate migrations, have documented thus:
Twenty-four large mammal species (and subspecies) are known to migrate or to have migrated in aggregations-all ungulates. Mass migrations for 6 of these are extinct or their status unknown: springbok Antidorcas marsupialis, black wildebeest Connochaetes gnou, blesbok Damaliscus dorcas, kulan Equus hemionus, scimitar horned oryx Oryx dammah, quagga Equus quagga. Most migratory populations lack reports on their numbers, distances traveled, geographical routes, ecological drivers and threats. Where data exist, they are often over a decade old.
According to these authors, most of these aggregate migrantions have occurred or occur in Africa, where there are nine (9) enduring migrants occurring in six (6) areas namely Boma-Jonglei, Sudan; Mara-Serengeti ecosystem of Kenya and Tanzania; Tarangire in Tanzania; Liuwa between Zambia and Angola; Chobe and Kalihari in Botswana and; (Harris et al, 2009). Elsewhere in the world, there is also reported or documented six (6) combined wanerers left over for Eurasia, and four (4) for North America where the caribou or reindeer (Rangifer tarandus) occur in both.
Some of the known examples of long distance migrations and which are among the most stunning natural occurance or event include the long-distance recurrent movements of monarch butterflies Danaus plexippus in Northern American continent, the wildebeest Connochaetes taurinus in the Mara-Serengeti ecosystem, pallian birds athwart the Americas, and grey Eschrichtius robustus and humpback whales Megaptera novaeangliae in the Pacific Ocean (Wilcove, 2009).
Though the mapping of geographical locations of remnant aggregate migrants has been done, scientists' and conservationists' overall knowledge of migrations is still low (Berger 2004). Whereas a lot of research has been done on ecological drivers of aggregate migrations, more needs to be done on collective combined environmental and demographic changes affecting or which are likely to affect continuity/persistence of such migrations. Persistence of aggregate migrations is pertinent because of many reasons. For example, Frank (1998), McNaughton et al. (1988) & Caughley (1976), all cited in Harris et al. (2009) say that "mass migrants have positive feedback effects on grassland forage and indirect effects on ecosystem processes (e.g. increasing grassland production and raising nitrogen mineralization), and therefore losing migrations may result in ecosystem collapse". Mass migrations also boost economies of destinations through tourism. Truncation of such migrations will have a trickledown effect on other animal and plant species in the affected ecosystems. For example, if the wildebeest migration phenomenon never happened in the MSE, populations of other herbivores would without any doubt decline, the followed by the carnivore populations, and Serengeti-Mara would lose tourism business (Harris et al. 2009).
It is however noted that the phenomenon of long distance migration across many animal species and in many parts of the planet is being truncated and under threat from anthropocentric activities and developments leading to habitat destruction, barriers to movement, resource damage or depletion and climate change (Wikelski & Wilcove, 2008;and Dobson et al., 2010). As observed in the works of Bolger et al., (2008) and Harris et al., (2009), recurrent cyclic movement of animals was once a common phenomenon around the world, but this phenomenon has collapsed in many areas as a result of pressures from human activities and transformations in land-use and ownership. Berger (2004) observes that "many of the massive and historically described treks by herd-dwelling mammals have been lost from Asian steppes, North American grasslands and African savannas". Examples given include the bison of the North American Great Plains, where the population once comprised of as many as 30 million animals but nowadays only very few remnants exist, this being the result of unsustainable utilization (Bolger et al., 2008); similarly, the Saiga antelope of Central Asia, was also observed decline from well more than 1 million animals in the 1980s to under 200,000 animals by 2000 (Milner-Gulland et al., 2001); also the seasonal movement of large numbers of Thomson's gazelle and zebra between Kenya's Lakes Elmentaita & Nakuru and the Lake Baringo was witnessed truncate earlier in the 20th century due to uncontrolled utilization, habitat destruction, and other anthropogenic activities & developments (Ogutu et al., 2012). Harris et al., (2009) and Wilcove, (2009) further indicate that seasonal movement of animals is not well understood and much of it remain unknown and undocumented. This is proven by discovery of a migration event of large mammals in Sudan that is similar to that of the Serengeti in abundance, which stayed largely undocumented until 2007. It is of great value to understand migrations. A greater insight into the ecology of seasonal migration of wildlife is an important area in the planning of the management of functionally connected landscapes, in the conservation and management of species and for the protection and maintenance of threatened natural events or occurrences (Epps et al., 2011;Fynn & Bonyongo, 2011;Crooks & Sanjayan, 2006;Brower & Malcolm, 1991;Briers, 2002;).
Remnants of the migration phenomenon in the world today, particularly those that are transboundary, are threatened due to variations in the ways such resources are used and managed on either side of the boundary. There exists multiple phenomena associated with transboundary wildlife resources, management of which has proved challenging. This situation of shared resources and ecosystems has today called for territorial integrity as a principle to govern the relations between and/or among governments in order to avoid conflicts in resources utilization (Braack et al. 2006). Whereas much research work has been carried out on how, why and when animal migrations occur, not much effort has been directed towards establishing strategies towards retaining and sustaining remnants of such phenomena. The designing of successful strategies to ensure continuity or persistence such phenomena has also proved tricky as observed by Grooves et al. (2002), who note that planners face challenges because of variation in biological value and consequent use of landscapes.
In the Serengeti ecosystem for example, much effort has been directed at understanding how, when and why the wildebeest migrate. Majority of the longitudinal studies/surveys have used natural scientific experiment method in the field to study movement of collared animals using Global Positioning System (GPS) telemetry and aerial images. Other studies on the migration phenomenon need to be done. For this study, focus will be on the effect of the migration occurrence on sustainability of tourism development. The interrogation will be focused on how the variation of phenomenal elements or componets of wildebeest migration, namely the migration route, migrating population numbers, migration pattern & composition of migrating community will affect sustainability of tourism development. Migration route refers to the exact path or corridor followed by animals when on the move. Migration pattern is the calendar (season and timing) detailing where the animals are at a particular month of the year. Numbers refer to the population size while migrating community refer to the species composition of the animals. These features of the migration phenomenon may vary depending on human activities and changes in the environment. The variations will also have implications in the sustainability of tourism development in the MSE.
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3. ii. Transboundary Resources in the East African Community
 Up: Home Previous: 2. i. Long Distance Migration of Animals Next: 4. b) Statement of the Problme
The East African Community is a regional block made up by six partners in the African Great Lakes region namely, Kenya, Rwanda, Burundi, Uganda, Tanzania and Southern Sudan. Cooperation among the member states is currently focused on customs union, common market, monetary union and political federation (Reith and Boltz, 2011).These states share many earthly and water ecosystems which are viewed as resources and a stock up of wealth for the economies of these countries. They include, but not limited to, wildlife (flora and fauna) and rich mineral reserves which if well put into use, could positively impact on the welfare of the community and alleviate poverty.
It is noted that the above mentioned shared ecosystems are facing major threats, including depletion of natural resources due to ever increasing anthropogenic pressure manifested in ballooning anthropocentric developments resulting in overutilization, untenable agricultural practices, overharvesting of fish, dumping of wastes affecting both on site and off site sources and sink capacities, uncontrolled reclamation and eventual damage of wetlands and ecosystems in and around sensitive places such as Lake Victoria and other set aside areas such as the MSE. If this is not addressed on time, these threats may result in momentous negative ecological, economic and social impacts.
Even though much is being done to appraise the policy, come up with legal and institutional frameworks aiming at the management of the natural resource base and the environment, those which touch the management of shared ecosystems and resources are inadequate and yet to be considered. The EAC Secretariat is struggling to harmonize the policies and institutional frameworks to address the management of natural resources lying astride the boundaries amid setbacks/hiccups of the ratification of the same in the individual member states. For example in Article 114, section 2 of EAC, Protocol for Environment and Natural Resource Management was signed by the Republics of Kenya, Uganda and United Republic of Tanzania on 3rd April 2006. The Protocol has since been ratified by the Republic of Uganda and the Republic of Kenya in 2010 and 2011 respectively. However, the United Republic of Tanzania is dragging her feet in ratifying the Protocol with reasons best known to them. The process to address their issues in order to finalize the ratification process and make the Protocol operational is still ongoing under the guidance of the Council of Ministers. The Republic of Rwanda, the Republic of Burundi, Southern Sudan and DRC Congo were not yet EAC Partner States at the time the Protocol was negotiated and signed. Furthermore, the Protocol is at present not in operation and hence not a lawfully binding document until it is ratified by all Partner States including new entrants.
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4. b) Statement of the Problme
 Up: Home Previous: 3. ii. Transboundary Resources in the East African Community Next: 5. c) Objectives of the Study i. Overall Objective
The wildebeest migration phenomenon at the Mara-Serengeti ecosystem (MSE) has been declared by UNESCO one of the new wonders of the world. This phenomenon itself together with other wildlife resources in the Mara and Serengeti ecosystem have led to development of tourism and growth of tourism business Year 2022 ( ) F in MSE area over the years. For the tourism development to thrive and be sustainable in the MSE, the ecosystem has to retain its self perpetuating status unaltered and its wildlife based tourism product has to persist, particularly the wildebeest migration phenomenon. In recent times the phenomenon has been, and continues to be used as a flagship marketing tool for the Masai Mara National Reserve & Serengeti National Park tourism & business. In the ideal situation, it is expected that the MSE will be sustained, the tourism development and growth will continue positively in terms of profitability & provision of jobs and livelihoods of the local people maintained as long as the spectacular nature of this migration phenomenon persists. However, the continuity of the ecosystem and persistence of this wildlife product (wildebeest migration phenomenon) has not been crossexamined. The Mara-Serengeti ecosystem experiences diverse and conflicting interests from different stakeholders surrounding the Mara and the Serengeti. This is compounded with different and conflicting resource use and conservation policies emanating from the fact that the ecosystem lies astride the border between Kenya and Tanzania. For example, resource use and conservation policies on the Tanzanian side allow settlement, cultivation & farming, hunting and harvesting of wildlife while on the Kenyan side tourism is allowed as the only acceptable use (Thirgood et al 2004). In brief, the Mara-Serengeti is a common property ecosystem shared between two governments and their respective surrounding communities. Due to conflicting interests and conflicting resource use policies, it has been described as, and is regarded as an ecosystem under siege (Mukeka, 2019& Waithaka, 2004). Its wildlife resources are likely to suffer a tragedy a result of wanton use and destruction minding only on gains without much care on the resulting negative environmental and socioeconomic impacts (Frischmann et al, 2019;Katerere et al, 2001). The ecosystem is facing enormous threats from a ballooning and burgeoning human population with higher poverty levels, conflicting land tenure systems on either side of the border, land subdivisions, fencing, fragmentation and destruction of habitats, changing of land use from livestock keeping (nomadic pastoralism) to crop farming, sedentarisation (settlement) and growth of market centers. All these anthropocentric processes are leading to blocking of wild game migratory corridors; range contraction, heightens poaching and general degradation of the environment (Ogutu et  Furthermore, it has been observed that similar/related spectacular Long Distance Migration of animals elsewhere has been truncated due to similar anthropogenic issues beginning to impact the MSE. For instance, Wikelski & Wilcove (2008) and Dobson et al., (2010) ascertain that the phenomenon across many animal species and in many parts of the planet has been truncated or is under threat from anthropogenic pressures resulting in habitat destruction, causing barriers to movement, resource depletion and climate change. Bolger et al., (2008) and Harris et al., (2009) further observe that this phenomenon has collapsed in many areas because of transformations in land use and anthropocentric developments. Berger (2004) further observes that "many of the massive and historically described treks by herddwelling mammals have been lost from Asian steppes, North American grasslands and African savannas". As an examples given from the Great Plains of North America, the bison population was about 30 million animals but has since reduced to a dismal number due to unsustainable utilization (Bolger et al., 2008); from Central Asia, the saiga antelope once had a population of over one million animals in the 1980s, which has been observed decline to about 200,000 members by 2000 (Milner-Gulland et al., 2001); in Kenya, migration of large numbers of Thomson's gazelle and zebra between Lake Baringo and Lake Nakuru-Elementaita region was witnessed truncate in the early part of the 20th century, majorly caused by uncontrolled utilization, habitat destruction, and other disturbances from anthropogenic developments (Ogutu et al., 2012). Furthermore, Ogutu et al (2012) have observed that the Athi-Kapiti to Masai Mara wildebeest migration route has been lost, truncating the migration phenomenon. This has been due to habitat destruction & loss, and other human settlement and activities across the Narok & Kajiado landscape.
The migration phenomenon of the wildebeest at the MSE may eventually truncate completely given the goings on in and around the ecosystem. This will affect sustainability of the ecosystem, tourism businesses & development and livelihoods of the surrounding communities. Sustainability of tourism development and businesses dependent on this wildebeest migration phenomenon needs to be interrogated. For sustainable tourism development to be realized, continuity of migration should be ensured. It is therefore sensible to sieve through site-specific field information regarding the resource use and management practices and natural happenings that are likely to impact negatively on the migration phenomenon and by extension affect sustainability of the MSE. This will thereafter help in coming up with recommendations and strategies that are policy related towards retaining the phenomenon to ensure sustainable tourism development in the MSE.
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5. c) Objectives of the Study i. Overall Objective
 Up: Home Previous: 4. b) Statement of the Problme Next: 6. II. Literature Review a) Theoretical Review i. Theories Guiding the Study ii. Rational Choice Theory
The overall objective of the study was to assess the role of the in the Maasai Mara & Serengeti ecosystem from wildebeest migration pattern on sustainability of tourism development a transboundary perspective.
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6. II. Literature Review a) Theoretical Review i. Theories Guiding the Study ii. Rational Choice Theory
 Up: Home Previous: 5. c) Objectives of the Study i. Overall Objective Next: 7. b) Empirical Review
This is a theory also known sometimes as Choice Theory or Decision Theory. According to Blume & Easley (2007), it is also sometimes referred to as Rational Action Theory (RAT). Although its origin may be a bit murky, Oppenheimer (2008) observe that modern roots of Rational Choice Theory (RCT) stem from the socalled 'age of reason' in the 1650s when Thomas Hobbes Leviathan tried to explain the essential operation of political institutions by means of individuals' choices.
Hobbes formed an opinion that choices are anchored on universally held 'appetites' and 'aversions'. In a layman's language, choices over given options/alternatives will be based on desires/wishes for or oppositions to those given alternatives. This kind of argument was later continued in the 1770s by famous persons such as Francis Hutcheson, David Hume, Adam Smith, and later on by Utilitarians as Jeremy Bentham and John Stuart Mill in the 1800s. This was further supported by many others who followed in the 1900s, including many in economics e.g. Robbins in 1938(Oppenheir, 2008). These works spawned what has come to be thought of as classical or conventional rational choice theory.
The classical RCT rides on three premises: peoples' favorite judgements are made in pair-wise comparisons; all choices from which one pick or decide are comparable; allows two pair-wise associations to be inherited by a third pair in the following manner: if the relation is transitive then if x relates to y, and y relates to z, then x relates to z (Blume & Easley, 2007). The RCT has formed a construction for comprehending and quite often modeling social and economic behavior. The essential hypothesis of rational choice theory is that collective social behavior is a consequence of the behavior of entity actors/participants, each of whom is making their personal choices. The RCT therefore concentrates on the influencers of the personal choices sometimes referred to as methodological individualism.
In summary, RCT rides on the assumption that an actor has favorites among the available options or alternatives allowing each of the players to pick on preferred choice. The second assumption in the RCT is that the preferences are complete in themselves i.e. the individual can constantly say which of the available alternatives they consider favorable or that neither is chosen or favored to the other. The third & last assumption is that the two alternatives can relate to a third option i.e. transitive (if choice x is preferred over choice y and choice y is preferred over choice z, then x is preferred over z). In this case, according to Blume & Easley (2007) &Mortazavi, S. ( 2004), "the rational agent is assumed to take account of available information, probabilities of events, and potential costs and benefits in determining preferences, and to act consistently in choosing the self-determined best choice of action".
In reference to the MSE, among the many choices which stakeholders have on the table include choosing to: conserve biodiversity (wildlife); sustain tourism development/experiences; sustain private companies businesses; sustain local people's livelihood. Depending on the category of the stakeholders, the rational agent will choose from among these alternatives according to the perceived benefits and/or costs expected to accrue from their choices.
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7. b) Empirical Review
 Up: Home Previous: 6. II. Literature Review a) Theoretical Review i. Theories Guiding the Study ii. Rational Choice Theory Next: 8. i. Migratory Pattern (Season and Timing)
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8. i. Migratory Pattern (Season and Timing)
 Up: Home Previous: 7. b) Empirical Review Next: 9. c) Conceptual Framework
The wildebeest migration (& the accompanying community) in the MSE is regulated by availability of water/rain and vegetable food (green grass). From a study carried out in 2004 titled "Can parks protect migratory ungulates? The case of the Serengeti wildebeest" by researchers, the common pattern of motion indicates that the animals are located or sighted in the southern Serengeti National Park and Ngorongoro Conservation Area in the months of March and April. They then move westwards and then north into the western region in the months of May & June. From here, they continue moving north through Grumeti Game Reserve, Ikoma Open Area and Ikorongo Game Reserve during June and July. The migrating community reaches the south of Maasai Mara National Reserve and Northern Serengeti National Park during July and August. Most of the wildebeest remain in or close to the MMNR throughout August and September prior to going back to the south in October and November and finally concentrating in the Southern Serengeti & Ngorongoro Conservation Area in the wet season spanning December to April (Thirgood 2004). A summary of the movement is illustrated in figure 2 in appendix 1.
As can be seen in the account above, the great migration lasts a whole calendar year. From other observations elsewhere, tourism and hospitality facilities development has also traced and relied on the pattern of movement of the wildebeest. For example:
Serian's Serengeti South Camp, Serengeti, Tanzania: is operated between the months of December and April down south in the Ngorongoro conservation area where visitors are treated to a spectacle in Serengeti South plains experiencing the peak of the wildebeest calving season.
In the months of April & May, when the rains have hit back across the plains pouring millions of gallons of water on to the rich fertile soil. The landscape is transformed into green carpet of grass and other plants. The Seronera area soon becomes a moving mass of millions of migrating animals, the Moru Kopjies are a hot viewing spot, and as the season moves along on the western corridor, Grumet plays host to the herds.
June to July: this becomes the Singita Sasakwa Lodge opportunity to reap from the experience. Located in the privately run Grumeti reserve, it enjoys the advantage of being along the migration path giving the visitors a vantage position to view the migrating community surge on
The above examples of facilities could be just but a few of the many businesses and developments put in place or done to facilitate tourism activities geared towards experiencing the great migration among other attractions in the MSE.
Apart from determining the spread and situating of businesses across the MSE landscape, the pattern of movement sees the wildebeests and other members of the migrating community reach different parts of the MSE at different times of the year in their cyclic movement. This helps in ensuring environmental sustainability in a number of ways. The first one is nutrient cycling in the system. In their study entitled 'Collapse of the World's Largest Herbivores' (body mass ?100kg), Ripple et al (2015) detailed the role and effects of herbivores, such as the Serengeti wildebeest, on ecosystems. One of the roles the observed is nutrient cycling. The grazing and defecations across the landscape helps in the redistribution of nutrients. The migrating ungulate community in the Mara and Serengeti ecosystem consumes huge amount of plant and grass vegetable biomass per unit area. In so doing, they affect nutrient cycles through mechanisms which have both direct and indirect consequences in the functioning of an ecosystem. The ungulates (the wildebeests, the Zebras and Gazelles) greatly accelerate the recycling of nutrients in the Serengeti and the Mara through the consumption and resultant defecation and urination, thereby returning to the soil the consumed nutrients at more faster rates than would be through the natural longer process of leaf loss and grass drying and later decaying, releasing the nutrients slowly (Ripple et al, 2015;Doughty et al, 2013). Also, through the consumption by the animals, the consumed nutrients are excreted in urine and feces creating patches of concentrated nutrients that can last for several years in the ecosystem, releasing the nutrients slowly for use or storing them for future use by other plant or vegetation communities (Doughty et  
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9. c) Conceptual Framework
 Up: Home Previous: 8. i. Migratory Pattern (Season and Timing) Next: 10. III. Research Methodology a) Research Design
A field study would establish a relationship between the thematic areas of the migration pattern and sustainable tourism development. Conceptually, a proposed framework to study this relationship could be as shown here below:

 Up: Home Previous: 8. i. Migratory Pattern (Season and Timing) Next: 10. III. Research Methodology a) Research Design

10. III. Research Methodology a) Research Design
 Up: Home Previous: 9. c) Conceptual Framework Next: 11. b) Screening and Preparation i. Analysis of Data Entry Errors
This study the study adopted a mixed method approach where both quantitative and qualitative techniques were utilized to collect information from respondents. Simply put, the study was executed by means of a mixed methods approach. As argued by Creswell (2012Creswell ( & 2009)), research problems are better understood when both quantitative and qualitative techniques are used in combination, giving an opportunity for gaining more insight than when one approach is used alone or by itself. Adopting a mixed methods approach in research allows the researcher to be somewhere in between the range or continuum of qualitative and quantitative techniques, an approach which began following a contention that using both qualitative and quantitative data "provides a stronger understanding of the problem or question than either by itself" (Creswell, (Creswell, 2013 p.215).
Mixed methods research as a design brings into combination all the truth-seeking or theoretical assumptions with techniques guiding the gathering and analyzing of data, carefully drawing from the qualitative & quantitative mix in the many stages of the research process. As a research technique, mixed methods approach concentrates on gathering and analyzing both qualitative and quantitative data in one study or sometimes in more or a series of studies done continuously, itscentral foundation being seeking to better comprehend a research problem than when one approach is used alone (Elliot, 2005). (Elliot, 2005).
The target population for the study consists of government conservation agencies employees of the MSE, non-governmental conservation organizations employees, hospitality facilities owners/managers, tourism business owners, tourists and local community members.
A part of a sample population which ha been procedurally selected in order to represent that population in a study is referred to as a sample size (Oso and Onen, 2008). This procedural selection of a part of the entire population is called sampling in which a few items are picked from a particular group aiming at obtaining relevant data which can be used in drawing conclusions about the entire group (Dwivedi, 2006). The sample size in a study is determined by the goals of the researcher i.e. the purpose of the study, what the researcher is seeking to know, credibility and viability of the study depending on the available time, space & resources, what is at stake and what will be of importance (Patton, 2002). Sample size should be determined carefully to ensure that it is manageable within the available resources in terms of time and finances (Kothari, 2008).
This study adopted Nassiuma's (2000) Coefficient of Variation in determining strata sample size in which it is assumed that in most surveys, "a coefficient of variation in the range of 21% and a standard error in the range usually acceptable". Guided by Nasssiuma's assertion, this study use a coefficient of variation of 30% and a standard error of 2% which were selected to ensure low variability in the sample and to minimize the degree of error respectively. Nassiuma's (2000) formula is presented as below:
n = NC 2 C 2 + (N-1) e 2Stratified random sampling technique was used to increase precision and presentation (Kothari, 2004). From a target population of 14983, a sample of 221 respondents was selected for this study, i.e. n=221. Proportionate sampling was used to determine the number of respondents from each stratum as shown in the last column in the table above. In each stratum, simple random sampling was used to ensure that each individual had an equal chance of being included in the sample. Purposeful/convenience sampling was also used to select respondents from strata where exact total population could not be ascertained to purposively participate in this study.
The implementation of, and following of generally acceptable protocols and procedures marks the beginning of managing and controlling for nonresponse error in a study, for example comparing respondents to non-repondents in a small random sample [such as in a pilot survey], using appropriate protocols and procedures to maximize participation in the study to enable the researcher obtain "a high enough response rate to conclude that non-response rate is not a threat to external validity or obtain a response rate that warrants additional procedures for ensuring that non-response is not a threat to external validity" (Murphy et al. 2001). Furthermore Lunstrom and Sarndal (2001) observe that non-response can be catered for by straight expansion of the sample within each stratum using the inverse of the stratum response fraction with the assumption that every element within a given stratum in the sample frame responds with the same probability.
To cater for non-response, the sample size was adjusted upwards using response rate from the pilot study. In this case it can be said that the pilot study was used to serve two purposes; one, to iron out the data collection tool (the questionnaire) and two, to determine the questionnaire return rate. In the pilot survey, 23 questionnaires were used (10% of the minimum sample i.e. n=221) out of which 15 were completed and returned (65.2% response rate). All of the returned questionnaires from the pilot study had no item nonresponse meaning they were valid. This means that in this study, if all 221 questionnaires are distributed and all of them returned, the response rate is 65.2%. in the real study, the sample was therefore adjusted upwards to 339 (100% response rate if all the 339 distributed questionnaires are returned). With the foregoing, the adjusted sample used in the study is as given in table 1 below: This study utilized a structured questionnaire and an interview schedule for individual and focus group discussions. The questionnaire items were built on a five-point Likert scale (Amin, 2005; Boone & Boone, 2012; Sisson & Stocker, 1989), the questions gave the respondents opportunities to make a definite choice expressing the direction and strength of each statement, and for them not to give answers that are socially pleasant instead of providing the reality of the issue being investigated on (Nowlis, Kahn & Dhar, 2002).
Y = ? + ? 1 X 1 + + ? X = the independent variables - X 1 -migrating pattern (season & timing) IV. Discussion of Findings a) Response RateOut of 339 questionnaires distributed in the field, 248 were completed and returned. 91 questionnaires were not returned. The response rate in this case was 73.2% indicating that respondents were willing to take part in the study and which is good enough for this study. The response rate results are tabulated below: 
Quantitative data was analyzed using descriptive and correlation statistics which include frequencies, percentages and means. The multiple Regression analysis technique was used to determine the relationship between the independent variables (migration pattern features) and the dependent variable (sustainable tourism development), and is also used to test hypotheses of the study. The regression model used for this purpose is as given below:
Where:
Y= the dependent variable (Sustainable Tourism Development)
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Upon receipt of the filled questionnaires, screening was done to identify invalid questionnaires. Two types of invalid questionnaires were identified; incomplete questionnaires where some items were skipped (item nonresponse) and double marking on one item. These questionnaires were identified as invalid and expunged from the field data. In total 16 questionnaires were invalid. This left 232 questionnaires (with a response rate of 68.4%) to be valid and these are the ones which were used for the study.
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The second specific objective was to assess the effect of Migration Pattern on sustainable tourism development in the Mara-Serengeti ecosystem. Migration pattern deals with season and timing of movement of the wildebeests. Much of this looks at the migration calendar throughout the migration cycle. The migration cycle lasts a full calendar year starting in January at South Serengeti and ending in the close of December when the animals return to South Serengeti again, starting the cycle all over again in January of the following year. In this study, it was assumed that tourism development in the MSE would be sustainable if the migration pattern of the migrating wildebeests would remain unchanged or persist in its original, favorable and ideal state without experiencing any variations in any of its aspects such as the timing of movement and location of the animals across the Mara-Serengeti landscape. As one of the features of the wildebeest migration phenomenon, the research sought to find out if Wildebeest Migration pattern is experiencing any variations and thus affecting sustainable tourism development in the MSE region. As with the previous feature, a number of given statements were assessed and ranked on a five-point Likert Scale by respondents to indicate characteristics of, and the extent to which the migration pattern, as one of the migration phenomenon features, has varied or changed over time. From the research, as to whether the migration starts earlier or late/delays than before, respondents were not sure of what happens. This is indicated by results thus; (mean 3.24, SD 1.352) and (mean 3.33, SD 1.328) respectively. This was also the same case with the migration cycle where respondents were to indicate whether the migration cycle (migration calendar) has been shortened or extended. The results are (mean 3.16, SD 1.034) and (mean 2.96, SD 1.058) respectively. Most importantly, the research found out that of late the migration pattern (season & timing) and migration cycle fluctuates from time to time (mean 3.92, SD 1.223) and (mean 3.81, SD 1.288) respectively. These results of fluctuation were corroborated with the disagreement by respondents to the statement that 'migration season and timing have remained unchanged over the years' (mean 2.47, SD 1.322).
Two sets of cause could be blamed for the variations in the migration pattern aspects. They include natural occurrences in the MSE as indicated by responses from the field (mean 3.72, SD 1.075) and human activities & interferences in and around the MSE (mean 4.03, SD 2.211). Natural occurrences could be as a result of climate change which has led to erratic weather conditions in the region. The cycle is controlled by rains and availability of fresh grass growths in the larger MSE, and by instincts in the migratory wildebeests which trigger movement depending on where it is raining and thus availability of water and food. With erratic weather conditions due to climate change, the migration pattern is disrupted and altered (Dore, 2005;Fyumagwa et al. 2013;Walling, 2007).
The human factor in alteration of the migration pattern comes from the anthropogenic pressures in the MSE resulting from human activities (both those allowed and those illegal) and other interferences in the ecosystem (Homewood et al, 2001;Woien & Lama, 1999). As it has been mentioned above, among the human activities interfering with the migration pattern is such as the use of prescribed fires in the managing of the savanna grassland vegetation (the grasses), a case where dry grasses are set on fire to give way to new fresh grass growth for livestock and also to control pests such as ticks. The prescribed fires are also used in the protected areas by government conservation agencies to trigger growth of young fresh grass for wildlife. The unfortunate eventuality is the fires ending up with an unintended result of repulsing or obstructing the movement of the wildebeest and other animals in the migrating community. Another human activity which has led to variations in the migration pattern feature is the fencing off of private land. This is governed by the land tenure system in place as earlier indicated above. It has already been indicated that on the Kenyan side of the MSE, there is provision for private ownership of land which is different from the Tanzanian side of the border where land is owned by government and Ujamaa Villages. On the Kenyan side, some land owners have preferred setting aside pasture for their livestock as opposed to sharing their grounds with wild animals although there exists many conservation initiatives but not many locals have access to these and benefits from such initiatives vary (Homewood et al, 2001). Some farmers have fenced their parcels obstructing wildebeest migratory routes hampering animals' movement. This has most of the time given way to or resulted in wildlife-human conflict. In the Mara on the Kenyan side of the MSE, some of the traditional wildebeest maternity grounds such as the Loita plains have been taken and fenced off by private land owners (refer to Figure 5 above of a picture taken by the researcher while in the field for data collection). It is these disturbances of obstructing wildebeest paths through fencing which have repulsed the animals, by making them to arrive late and depart earlier. It has also been observed that some farmers intentionally use prescribed fires to block movement of wildebeest. Prescribed fires have traditionally and culturally been used to manage land use practices in the Serengeti and Mara. The intended use has been burning away old dry grass to give way for regeneration of short green grass for both wild game (wildebeest and other herbivores) and for the livestock of local farmers. While this has been the practice, in contemporary times, the intentions have shifted either to blocking of wild animals from surging forward or with the intention of delaying their migration. This is either meant to make them stay longer at a given place to achieve a prolonged experience for tourists or push the animals back, scaring them from crossing over to either side of the boundary. The end result in some areas has been range contraction due to repulsion of wildebeest (Ogutu et al, 2011) or discouraging migration making some of the ungulates become residents on either side of the border. The change in fire regimes will continue to amplify interactions between anthropogenic drivers and end up creating a situation where we have difficulty in deciding trade-offs between environmental and social & economic objectives. More research needs to be done aiming at strategic collection of data on the impact of prescribed fires on migratory animals and thereof resultant impacts on socioeconomic variables characteristic of tourism development in the Mara and Serengeti ecosystem (Kelly et al, 2020).
On the Kenyan side of the border where tourism & wildlife conservation have been embraced, some of the land owners have pooled their parcels of land together to form conservancies to participate in wildlife based tourism activities with the aim of generating extra income from tourism. These conservancies are extensions of conservation areas and free movement areas for wild herbivores and even carnivores which prey on the ungulates. Among  The development of physical features along and across the wildebeest migratory corridors has also contributed to variations in the migration pattern of wildebeest. The developments are such as construction of roads to enable movement and traversing across the MSE landscape by both locals and tourists. Some proposed road projects are yet to be implemented (Fyumagwa, 2013;Dobson, 2010). When wildebeests reach such obstructions or barriers, they turn back cutting their journey short. Refer for example to the work of Holdo et al (2011) on predicted impact of barriers to migration on the Serengeti wildebeest. The construction of hospitality facilities across the MSE landscape and putting up of fences around them, is also a development which ends up obstructing and distracting forward movement of the migrating wildebeest and other members of the migrating community (refer to the Mara River Camp causing obstruction to crossing and movement of wildebeest in the migration route section above and appendix 9 in the appendices section). Hospitality facilities are built closer to migratory routes so as to give visitors the best opportunity to view and witness the migration spectacle at a closer range but ends up causing variations to the migration pattern. To this end it can be concluded that the strongest factor causing variation in the wildebeest migration pattern is the biotic human factor, (mean 4.03, SD 2.211), coming in form of development activities by farmers and tourism business owners and interferences such as the lighting of prescribed fires across the MSE landscape.
To crosscheck on the results in the four objectives above, the researcher sought to find out the extent of dependence of the three attributes of the dependent variable (sustainable tourism development) on the migration phenomenon. The three attributes considered in this study included tourism business, livelihoods of the local people and environmental/ecosystem sustainability. In this case, it was also assumed that tourism development in the MSE would be sustainable if the tourism businesses, people's livelihoods would continue thriving & the ecosystem would remain or persist in its original, favorable and ideal state, without experiencing any variations due to alterations in the migration phenomenon. The research therefore sought to find out if there is any influence of the migration phenomenon on the above mentioned attributes of sustainable development. As in the case of the five objectives above, a number of statements were assessed and ranked on a five-point Likert Scale by respondents to indicate characteristics of, and the extent to which the migration phenomenon influence the said three attributes of sustainable development in the Mara and Serengeti ecosystem.
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Regarding tourism businesses in the MSE, the research sought to know if choice of location and performance have depended or been influenced by the migration phenomenon. Further, the research sought to know if variations in the migration phenomenon have affected businesses in any way. The table below gives a summary of the findings: The research results indicate that all the four features of the migration phenomenon considered in the study influence location of tourism business. Of the four features, migration route is the best indicator in influencing the choice and location of business (mean 4.08, SD 1.214). Tourism business facilities such as hospitality facilities (hotels, lodges, tented camps and camp sites etc.) are built or set closer to migratory routes so as to give visitors the best opportunity to view and witness the migration spectacle at a closer range. Migration pattern come in as the second best indicator of choice and location of tourism business (mean 4.00, SD 1.087). Migration pattern is controlled by the sliding gradient of availability of resources (fresh vegetationgrasses & rain-water) for the migrating animals. Migrating numbers and migrating community composition come at the bottom after the above two in their influence on the choice of location of business (mean 3.81, SD 1.334 and mean 3.82, SD 1.113) respectively. The sighting of a million animals at a go and the variety of species involved, together with ambushes from carnivores is more pleasing and attractive to tourists. If such characteristics of the phenomenon deteriorate, the experience also deteriorates and thus becomes less spectacular and less attractive to the visitors. The research also strived to find out if business performance is influenced in any way by, or depends on the migration phenomenon. It was found that business performance depends more and more on the migration phenomenon (mean 3.85, SD 1.157). This outcome is corroborated with the negation to the statement that 'tourism business performance has depended less on the migration phenomenon' (mean 2.38, SD 1.106). Further to the foregoing findings, it is confirmed that there has been observed a decline in performance of tourism business due to deterioration of the migration phenomenon over time (mean 3.64, SD 1.064). This finding is also corroborated with the
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Business performance has depended more on the migration phenomenon Business performance has depended less on the migration phenomenon Deterioration on the migration phenomenon has led to decline in performance of business Businesses have downsized due to changes in the migration phenomenon Changes in the migration phenomenon have no significant changes in business perfomance Valid N (listwise)
ii. Sustainable Tourism Development negation to the statement that 'changes in the migration phenomenon have no significant changes in business performance (mean 2.03, SD 1.279). These findings put together with the findings indicating variations/alterations of the individual features of the migration phenomenon would point to a situation where tourism business development is not sustainable.
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Regarding livelihoods of the local people in and around the MSE, the research sought to know if they have depended, been influenced or affected by the migration phenomenon. Further, the research sought to know if variations in the migration phenomenon have affected livelihood opportunities in any way. The table below gives a summary of the findings: The research results indicate that all the four features of the migration phenomenon considered in the study influence local people's livelihoods. Of the four features, migrating community composition is the best indicator in influencing the said livelihoods. Research found out that migrating community composition has been, and continues to be economically beneficial to locals (mean 3.94, SD 1.170). This is more so to those operating businesses and those employed in the various facilities in and around the MSE. Tourism business facilities such as hospitality facilities (hotels, lodges, tented camps and camp sites etc.) are built or set closer to migratory corridors where we would have large concentrations of the migrating animals. This is meant to give visitors the best opportunity to view and witness the migration spectacle at a closer range. With persistent and more spectacular herds, the experience is more pleasing, attracting more visitors consistently. This means more business and ensured job opportunities. Migration pattern come in as the second best feature in influencing the livelihoods of the local people (mean 3.92, SD 1.160). Migration pattern is controlled by the sliding gradient of availability of resources (fresh vegetation-grasses & rain-water) for the migrating animals. Migration pattern looks at the season and timing of the arrival and departure of the migrating herds. This also helps in determining the high/ peak season and low season of business and accompanying benefits to the local people. Migrating numbers and migration route come at the bottom after the above two in their influence on the livelihoods of the local people. The results indicate that the migrating population numbers and the migratory route also have been, and continue to be of benefit to the local people (mean 3.79, SD 1.229 and mean 3.66, SD 1.444) respectively.
Further results from the research indicate that local people have benefited more from the migration phenomenon (mean 3.69, SD 1.202) as opposed to its disadvantages (mean 2.70, SD 1.126). Among the benefits which come with the phenomenon include the business opportunities from tourism and the buffering of livestock from carnivores where carnivores will prefer preying on the wildebeests to local people's livestock. The disadvantages include competition for resources (water, pastures & space) and spread of diseases from wildlife to locals' livestock. Perhaps the most important finding in the livelihoods attribute is the finding that there is relationship between the migration phenomenon and the livelihoods of the locals. This is confirmed by the negation to the statement that 'there is no relationship between the phenomenon and the local people's livelihoods' (mean 1.99, SD 1.252). While business opportunities grew over time, thanks to the wildebeest migration phenomenon (mean 3.59, SD 1.078), the growth has not been sustained as there has also occurred a change to this growth. This has been indicated by the negation to the statement that 'locals' business opportunities have remained unchanged over time (mean 2.25, SD 1.027). Though, a study needs to be done specifically to establish the kind of change to business opportunities because respondents were not sure if there has been a decline in the said opportunities (mean 2.72, SD 1.017).
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Lastly, the research sought to establish if the migration phenomenon plays any role in influencing environmental sustainability in the larger MSE. All the four features of the migration phenomenon i.e. migration route, migration pattern, migration population numbers and migrating community composition together with the control variable (resource use & management practices) were considered. Respondents were asked to assess and rank given statements regarding the phenomenon and environmental sustainability. Results are tabulated below: Resource use & management practices (the Control Variable) stood out to be the best indicator among environmental sustainability influencers (mean 3.83, SD 1.179). These include the uses & management practices which lead to variations in the features of the migration phenomenon. Resource use policies such as land tenure policies and wildlife resource use policies, on either ends of the wet ranges define how resources are used and managed. The using of prescribed fires during the dry season in and around protected areas, the fencing of privately owned land and around facilities along and across migratory corridors, direct harvesting of animals etc. disrupt the movement and numbers of the affected species across the MSE landscape. Another important feature of the migration which influences environmental sustainability is the migration pattern (mean 3.75, SD 1.138). As mentioned earlier in this research work, and relying on the findings from the research work of Ripple et al (2015), the pattern of movement sees the wildebeests and other members of the migrating community reach different parts of the MSE at different times of the year in their cyclic movement. It was observed that this helps in ensuring environmental sustainability in at least two ways. The first one is that of bringing about nutrient cycling in the system. The grazing and defecations across the landscape helps in the redistribution of nutrients. The migrating ungulate community in the Mara and Serengeti ecosystem consumes huge amount of plant and grass vegetable biomass per unit area. In so doing, they affect nutrient cycles through mechanisms which have both direct and indirect consequences in the functioning of an ecosystem. The ungulates (the wildebeests, the Zebras and Gazelles) greatly accelerate the recycling of nutrients in the Serengeti and the Mara through the consumption and resultant defecation and urination, thereby returning to the soil the consumed nutrients at more faster rates than would be through the natural longer process of leaf loss and grass drying and later decaying, releasing the nutrients slowly (Ripple et al, 2015;Doughty et al, 2013). Also, through the consumption by the animals, the consumed nutrients are excreted in urine and feces creating patches of concentrated nutrients that can last for several years in the ecosystem, releasing the nutrients slowly for use or storing them for future use by other plant or vegetation communities (Doughty et al, 2013;Danell et al, 2006). Thousands of the animals die at river crossings, part of the flesh is fed on by crocodiles, and the rest of the carcasses rot away releasing Carbon, Nitrogen, Phosphorous and other nutrients into the aquatic system. The nutrients are finally passed on to the terrestrial system and process repeats itself (subalusky et al, 2017). The second way of ensuring environmental sustainability is the removal of millions of tones of biomass from the physical environment though feeding on vegetation (grasses & leaves from shrubs). Being among the large wild herbivores, the migratory Serengeti and Mara wildebeest together with the accompanying migrating community of Zebras and Gazelles play a crucial role in the sustenance of the Serengeti -Mara ecosystem and the surrounding local communities (Ripple et al, 2015). As noted earlier in this research work, they form (Connochaetes taurinus, migratory Zebra and Gazelle) a very vital transboundary resource in the Mara and Serengeti ecosystem, whose alteration or loss definitely have cascading catastrophic effects on other biotic & abiotic aspects of the Serengeti and the Mara, including far reaching negative impacts on large carnivores which prey on the wildebeest, and on ecological processes involving vegetation (the savanna grasses on which the wildebeests feed), Savanna grassland fire regimes (Subalusky et al, 2017;Ripple et al, 2015). In their feeding on grasses across the savanna of the MSE thereby helping in the removal of plant or vegetation biomass through increased grazing pressure, the sheer population numbers of the wildebeests and other migratory ungulates (migratory zebra and gazelles) of the ecosystem regulates the spatial distribution of fires across the landscape and also shapes the frequency & intensity of the fires (Kelly et al, 2020;Ripple et al, 2015). If the foregoing is anything to go by i.e. if the wildebeest population and those of the other migratory ungulates are altered, it may lead to a future of an ecosystem that will be deficient in or lack vital ecological services which these ungulates provide, whose end result will be enormous ecological, economic and social costs (Ripple et al, 2015).
This vegetation would otherwise dry up and help fuel up and intensify grass land fires during dry spells which escalate destruction & loss of habitat.
The contribution to environmental sustainability by migration pattern is compounded by the sheer numbers involved in the migration as found out by the study (3.63, SD 1.170). Apart from nutrient cycling, the ungulates also serve as food to thousands of carnivores in various parts of the MSE. The migratory route comes at the bottom in contributing to environmental sustainability. Respondents were almost neutral as to whether migration route is important (3.43, SD 1.375). From the foregoing results, one would conclude that all the features of the migration phenomenon are essential in ensuring a complete self-perpetuating system in the MSE. If the migration phenomenon is altered, the ecosystem is also disrupted.
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The study made use inferential statistics in trying to establish the relationship between the migration pattern and sustainable tourism development in the MSE. Each of the features of the migration pattern was assessed/run separately against sustainable development to establish the relationship. The results are presented in the tables below:
As for the migration pattern, the Pearson Correlation results in the table below show a weak but positive relationship between it and tourism development sustainability. This means that when the migration pattern status is at or restored to its most favorable and ideal state, it contributes up to 39% to tourism development sustainability. Equally, if the migration pattern is varied to unfavorable state (truncated or interrupted negatively), it affects tourism development sustainability negatively up to 39%. Similarly, as is with the case of migration route, the wildebeest migration pattern is also facing threats from both anthropogenic pressures (in form of human activities) in the name of development (Fyumagwa, 2013) and enhancing livelihoods (Mfunda, 2010;Fyumagwa et al. 2013), coupled with natural processes of climate change (Dore, 2005;Fyumagwa et al. 2013) and vegetation succession processes facilitated with soil breaking by hoofs of ungulates. These disruptions across the MSE landscape due to land-use changes and many other human activities may probably result in range contraction Ogutu et al. (2011). Pearson Correlation results for the migrating population numbers indicate that this feature of the wildebeest migration phenomenon also influences tourism development sustainability to some extent.
There is also a weak but positive relationship between migrating population numbers and sustainable tourism development. If its status is varied negatively from its original ideal and favorable state, it will negatively affect sustainability up to 31% as seen in the results. Similarly, if the status of this feature remains or is restored to its most ideal and favorable state, it will contribute positively to tourism development sustainability up to 31%. 4 The calculated F-value is 42.928 while the critical F-value at degrees of freedom (1, 230) and at 0.05 significance level is 3.882. This also gives a higher calculated F-value than the critical F-Value, therefore falling in the rejection region of the F distribution graph. This implies that there is a statistically significant relationship between the migration pattern (season & timing) and sustainable tourism development in the MSE. Therefore for this given reason also, the null hypothesis that there is no statistically significant relationship between migration pattern or migration cycle and sustainable tourism development in the Mara-Serengeti ecosystem is rejected. The rejection of the null hypothesis is further confirmed by the P value of .000 in the coefficients table below. 
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In the focus groups discussions, the researcher sought to capture sentiments and/or feelings & opinions of respondents on, and about the relationship between the wildebeest migration phenomenon and: (i) sustainability of the Mara -Serengeti ecosystem i.e. the biotic and abiotic systems which make up the natural physical environment; (ii) sustainability of the tourism and hospitality businesses within and around the Mara-Serengeti ecosystem; and (iii) sustainability of the sociocultural and economic livelihoods of the local people living around the Mara-Serengeti ecosystem. In the group discussions, focus was on the four main thematic areas of the wildebeest migration phenomenon which include: (1) the wildebeest migration route; (2) the wildebeest migration pattern -season and timinglooking at arrival and departure of the migrating community at different points along the migration route;
(3) the migrating population -the size or numbers of moving or surging animals; and (4) the composition of the migrating community -wildebeests, zebras and gazelles.
In addition to the aforementioned areas of focus, the researcher also sought to capture feelings and sentiments or opinions of respondents in the engaged groups on and about how resource use and management practices & activities of communities living around the Mara-Serengeti ecosystem, the conservation agencies and the business owners affect the migration phenomenon and how, by extension, they affect sustainable tourism development at the MSE. In other words, the researcher sought to find out how the above mentioned communities resource use and management practices and activities affect the wildebeest migration route, wildebeest migration pattern (arrival and departure season & timing), wildebeest migration population (size or numbers) and the composition of the migrating community (wildebeest and the accompanying animals such as zebras and gazelles).
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Sum of Squares df Mean Square F Sig. As mentioned above, focus group discussions were conducted to get opinions, sentiments and feelings of respondents on the variables under study. To this end, and according to Green (2012), focused groups generally consisted of small groups which were constituted to discuss a specific topic on sustainability of tourism development in the MSE. The idea here was to get the collective views about the wildebeest migration phenomenon and its influence on sustainable tourism development in the Mara & Serengeti ecosystem. This was assumed could help to bring out the truth as individuals engaged each other in the discussions and any individual member of the group trying to lie or give a contrary opinion could be disapproved by the others. As observed by Gill (2008) focused group discussions were used in the study to help generate information on collective views regarding the salient features of the wildebeest migration phenomenon and the meanings that lie behind those views in matters sustainable tourism development in the MSE. The discussions in study were guided by an interview schedule designed by the researcher using carefully asked open ended questions to bring out the desired thematic information. Focused Group Discussions (FGDs) in this study, according to Stewart and Shamdasani (1990), were to help the researcher understand nuances of feelings, attitudes, beliefs, opinions and mainly get in-depth thematic information that can be used to back and supplement what the other data collection instruments (in this case the structured questionnaire) gathered. FGDs were also used because the researcher in certain instances had to engage a big audience in which case interacting with each individual could not be cost effective and necessary e.g. the Ololai Mutia market and the Sekenani Gate market situations. In this study the researcher guided the groups specifically to bring out the themes useful to the study. Interviewing and recording was used to capture statements, supplemented by tape recording when necessary particularly where there was time limitation.
In the focus group interviews, five groups in total were engaged. They included: (1)   Participants in the focus group discussions were also asked to explain how (if at all they understood) their resource use, management practices and activities affect the migration phenomenon features and how the uses, management practices and activities affect or may affect sustainable tourism development in the Mara & Serengeti ecosystem. During these focus group discussions, five resource use, management practices and activities by locals and conservation agencies were identified. The results are presented in the table below: The study sought to assess the effect of the wildebeest migration pattern on sustainable tourism development in the Mara-Serengeti ecosystem. The assumption against this feature was that there is no statistically significant relationship between migration pattern and sustainable tourism development in the Mara-Serengeti ecosystem. From results realized, the study concluded that there is a statistically and significant positive relationship between migration pattern and tourism development sustainability in the MSE. The null hypothesis was rejected as well.
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The third objective sought to assess the effect of migrating population numbers on sustainable tourism development in the Mara-Serengeti ecosystem. In this case, it was assumed that there is no statistically significant relationship between wildebeest population numbers and sustainable tourism development. As with the other migration features, research results indicated a positive relationship between population numbers and sustainable tourism development, rejecting the null hypothesis. 

 Up: Home Previous: 19. Model Next: 21. 99.

21. 99.
 Up: Home Previous: 20. . Migrating Population Numbers and Sustainable Tourism Development Next: Appendix A §
104.

 Up: Home Previous: 20. . Migrating Population Numbers and Sustainable Tourism Development Next: Appendix A §

Appendix A §
 Up: Home Next: Appendix B §
Appendix A §

Appendix A.1 Appendices

			
 Up: Home Next: Appendix B §

Appendix B §
 Up: Home Previous: Appendix A §
Appendix B §


					
	
		, 
	
	
		Science Direct 
		30 p. . 
	

	
	
		, 
	
	
		UNESCO 
		August 2015. 12 July 2022. 
	

	
	
		, 
	
	
		Dictionary of Sociology. Routledge 
		November 2012. 12. 
	

	
	
		Archived from the original (Part of this paragraph is public domain material copyright 1828 and 1913
		
			' Webster
		. 
		September 2010. p. . 
	
	 (Revised Unabridged Dictionary (1913 + 1828). Heterogeneous. The ARTFL Project,University of Chicago. Retrieved 2010-09-10)

	
	
		The challenges posed by cancer heterogeneity
		
			; A John Iafrate; Kornelia Robert M Hoffman
		, 
		
			Polyak
		. 
		 10.1038/nbt.2294. 
		 22781679. 
		 S2CID 15083285. 
	
	
		Nature Biotechnology 
		10 July 2012. 30  (7)  p. . 
	

	
	
		Land cover change and population trends in the greater Serengeti ecosystem from
		
			A B Estes
		, 
		
			T Kuemmerle
		, 
		
			H Kushnir
		, 
		
			V C Radeloff
		, 
		
			H H Shugart
		. 
	
	
		Biological Conservation 
		2012. 1984-2003. 147 p. . 
	

	
	
		, 
		
			A Bryman
		. 
	
	
		Social Research Methods 
		2004. Oxford University press.  (2) . 
	
	 (nd ed.)

	
	
		Road will Ruin Serenegeti
		
			A Dobson
		, 
		
			M Borner
		, 
		
			T Sinclair
		. 
	
	
		Nature 
		2010. 467 p. . 
	

	
	
		Human density as an in fluence on species/area relationships: double jeopardy for small African reserves?
		
			A H Harcourt
		, 
		
			S A Parks
		, 
		
			R Woodroffe
		. 
	
	
		Biodiversity Conservation 
		2001. 10 p. . 
	

	
	
		Impact of Climate and other environmental changes on food production and population health in the coming decades
		
			A J Mcmichael
		. 
	
	
		Proceedings of the Nutrition Society 
		2001. 60 p. . 
	

	
	
		Elements of Educational and Social science Research methods
		
			A J Orodho
		. 
		2005. Nairobi, kenya: Masola Publishers. 
	

	
	
		Annual Mass drowning of the Serengeti wildebeest Migration Influence nutrient cycling and storage in the Mara River
		
			A L Subalusky
		. 
		2017. 
	

	
	
		Market Failure in Context: Introduction
		
			A Marciano
		, 
		
			S G Medema
		. 
	
	
		History of Political Economy 
		2015. 47 p. . 
	
	 (Suppl. 1)

	
	
		
			A R E Sinclair
		. 
		Serengeti II: Dynamics, Management, and Conservation of an Ecosystem, 
				
			A R E Sinclair, 
			P Arcese
		 (editor)
		 (Chicago, IL, USA
) 
		1995. Chicago University Press. p. . 
	

	
	
		Harmonization of Transboundary water course institutions with subcatchment institutionsin IWRM: A case study of Zambezi basin and lower Manyame sub-catchment
		
			A Simalabwi
		. 
		2004. 
	

	
	
		Handbook of mixed methods in social and Behavioural Research: Sage
		
			A Tashakkori
		, 
		
			C Teddlie
		. 
		2003. Thusand Oaks, CA, USA. 
	

	
	
		Tests for equality of variances between two samples which contain both paired observations and independent observations" (PDF)
		
			B; Derrick
		, 
		
			A Ruck
		, 
		
			D; Toher
		, 
		
			P White
		. 
	
	
		Journal of Applied Quantitative Methods 
		2018. 13  (2)  p. . 
	

	
	
		Infrastructure: The Social Value of Shared Resources
		
			B M Frischmann
		. 
		2012. Oxford: Oxford University Press. 
	

	
	
		Retrospectives: Tragedy of the commons after 50 years
		
			B M Frischmann
		, 
		
			A Marciano
		, 
		
			G B Ramello
		. 
	
	
		Journal of Economic Perspectives 
		2019. 33  (4)  p. . 
	

	
	
		Ecohydrology-based planning as a solution to address an emerging water crisis in the Serengeti and Lake Victoria
		
			B Mnaya
		, 
		
			Y Kiwango
		, 
		
			E Gereta
		, 
		
			E Wolanski
		. 
	
	
		River Ecosystems: dynamics, management and conservation, 
				
			H S Elliot, 
			L E Martin
		 (editor)
		 (Hauppauge, New York, USA
) 
		2011. 
	

	
	
		How to understand and measure environmental sustainability: Indicators and targets
		
			B Moldan
		, 
		
			S Janou?ková
		, 
		
			T Hák
		. 
	
	
		Ecological Indicators 
		2012. 17 p. . 
	

	
	
		The Cambridge Dictionary of Statistics
		
			B S Everitt
		, 
		
			A Skrondal
		. 
		2010. Cambridge University Press. 
	

	
	
		Cambridge Dictionary: Definition of homogeneous
		
	

	
	
		The legacy of the Pleistocene megafauna extinctions on nutrient availability in Amazonia
		
			C E Doughty
		, 
		
			A Wolf
		, 
		
			Y Malhi
		. 
	
	
		Nature Geoscience 
		2013. 6  (9)  p. . 
	

	
	
		A needs analysis: The test of use patterns and needs of psychological assesMSEnt practitioners
		
			C Foxcroft
		, 
		
			H Paterson
		, 
		
			N Le Roux
		, 
		
			D Herbst
		. 
	
	
		Human Sciences Research Council 
		2004. 
	

	
	
		Planning for Biodiversity Conservation: Putting Conservation Science into Practice
		
			C R Groves
		, 
		
			B Jensen
		, 
		
			I I Valutis
		. 
	
	
		Bioscience 
		2002. 52 p. . 
	

	
	
		
			C R Kothari
		. 
		Research methodology: Methods and techniques, 
				 (NewDelhi, India
) 
		2004. 
	
	 (New Age International ltd)

	
	
		
			C R Kothari
		. 
		Research methodology-Methodsand techniques. New Age International Publishers, 
				 (New Delhi, India
) 
		2008. 
	

	
	
		Research methodology-Methods and techniques
		
			C R Kothari
		. 
	
	
		New Age International Publishers, 
				 (New Delhi, India
) 
		2014. 
	
	 (nd ed.)

	
	
		An Empirical evaluation of the African elephant as a focal species for connectivity planning in East Africa
		
			C W Epps
		, 
		
			B M Mutayoba
		, 
		
			Gwin
		, 
		
			J S Brashares
		. 
	
	
		Diversity & Distributions 
		2011. 17 p. . 
	

	
	
		Global changes and the sediment loads of the world's rivers
		
			D E Walling
		. 
	
	
		Proceedings of the 10 th International Symposium on River Sedimentation, 
				 (the 10 th International Symposium on River SedimentationMoscow, Russia
) 
		2007. p. . 
	

	
	
		Supporting the academic success of Hispanic students
		
			D Green
		. 
	
	
		College Libraries and Student Culture: What We Now Know, 
				
			L M D Duke & A, 
			Asher
		 (editor)
		 (Chicago, IL, USA
) 
		2012. American Library Association. p. . 
	

	
	
		Proposal and Thesis writing: An introduction
		
			D K Kombo
		, 
		
			D A Tromp
		. 
	
	
		Pauline publications Africa 
		2006. 
	

	
	
		Survey sampling: Theory and methods
		
			D K Nassiuma
		. 
	
	
		Social Research Methods: Qualitative and Quantitative Approaches, 
				
			W L Neuman
		 (editor)
		 (Njoro, Kenya; Pearson Toronto, Canada
) 
		2000. 2006. Egerton University Press. 
	

	
	
		Paradigms Lost and Paradigms regained-Methodological implications of Combining Qualitative and Quantitative Methods
		
			D L Morgan
		. 
	
	
		Journal of mixed method Research 
		2007. 1  (1)  p. . 
	

	
	
		, 
		
			D Mollica
		, 
		
			T Campbell
		. 
		2017. 
	
	 (Sustainability. Routledge)

	
	
		A New Nonparametric Levene Test for Equal Variances
		
			D Nordstokke
		, 
		
			B Zumbo
		. 
	
	
		Psicologica 
		2010. 31 p. . 
	

	
	
		Variance Inflation in Regression
		
			D R Jensen
		, 
		
			D E Ramirez
		. 
	
	
		Advances in Decision Sciences 
		2012. p. . 
	

	
	
		Going, going, gone: Is animal migration Disappearing?
		
			D S Wilcove
		, 
		
			M Wikelski
		. 
	
	
		PLos biology 
		2008. 6  (7)  p. e188. 
	

	
	
		No Way Home: The Decline of the World's Great Animal Migrations
		
			D S Wilcove
		. 
		2009. Washington, DC, USA: Island Press. 
	

	
	
		The need for integrative approaches to understand and conserve migratory ungulates
		
			D T Bolger
		, 
		
			W D Newmark
		, 
		
			T A Morrison
		, 
		
			D F Doak
		. 
	
	
		Ecology Letters 
		2008. 2008. 11 p. . 
	

	
	
		Research corner: Analyzing and interpreting likert-type survey data
		
			D V Sisson
		, 
		
			H R Stocker
		. 
	
	
		Delta Pi Epsilon Journal 
		1989. 31  (2)  p. 81. 
	

	
	
		Maasai Mara The Challenges Of A World Unique Ecosystem
		
			E Ayiemba
		. 
	
	
		Masai Mara Science And Development Initiative: Masai Mara Science And Development Summit, 
				2015. April 21-23, 2015. April 24-25, 2015. 
		
			Maasai Mara University
		
	
	 () And The Karen Blixen Camp Workshop)

	
	
		Qualitative research traditions: a review
		
			E Jacob
		. 
	
	
		Review of Educational Research 
		1987. 57  (1)  p. . 
	

	
	
		Dramatic declines in Saiga antelope populations
		
			E J Milner-Gulland
		, 
		
			M V Kholodova
		, 
		
			A Bekenov
		, 
		
			O M Bukreeva
		, 
		
			I A Grachev
		, 
		
			L Amgalan
		. 
	
	
		Oryx 
		2001. 35 p. . 
	

	
	
		Understanding Institutional Diversity
		
			E Ostrom
		. 
		2005. Princeton, NJ: Princeton University Press. 
	

	
	
		A Diagnostic Approach for Going beyond Panaceas
		
			E Ostrom
		. 
	
	
		PNAS 
		2007. 104  (39)  p. . 
	

	
	
		Beyond Markets and States: Polycentric Governance of Complex Economic Systems
		
			E Ostrom
		. 
	
	
		American Economic Review 
		2010. 100  (3)  p. . 
	

	
	
		The Vegetation of Africa: A Descriptive Memoir to Accompany the UNESCO-AETFAT-UNSO Vegetation Map of Africa
		
			F White
		. 
	
	
		United Nations Educational, Scientific and Cultural Organization 
		1983. 
	

	
	
		, 
		
			G A Milliken
		, 
		
			D E Johnson
		. 
	
	
		Analysis of Messy data 
		2002. Chapman & Hall/CRC. 3. 
	

	
	
		Descending Staircase
		
			G Gamow
		. 
	
	
		One Two Three... Infinity (Mass market paperback) (Bantam Science and Mathematics, 5th printing, 
				April 1967. p. 117. 
	
	 (Chapter VI. Clam chowder] represents a nice example of what is known as a heterogeneous material)

	
	
		The Tragedy of the Commons
		
			G Hardin
		. 
	
	
		Science 
		1968. 162 p. . 
	

	
	
		Global decline in aggregated migrations of large terrestrial mammals
		
			G Harris
		, 
		
			S Thirgood
		, 
		
			J Hopcraft
		, 
		
			J Cromsigt
		, 
		
			J Berger
		. 
	
	
		Endangered Species Research 
		2009. 7  (1)  p. . 
	

	
	
		Reflections-defining and measuring sustainability
		
			G Heal
		. 
	
	
		Review of Environmental Economics and Policy 
		2020. 
	

	
	
		Why Mara River is on its Deathbed. The Daily Nation
		
			G Mbaria
		. 
		2018. Kenya. Nairobi, Kenya. 
	

	
	
		, 
		
			Grammarist
		. 
		
	
	 (grammarist.com, 2021) Heterogeneous vs. heterogeneous)

	
	
		
			G Schmidt
		, 
		
			T Ströhlein
		. 
		Relations and Graphs: Discrete Mathematics for Computer Scientists, 
				2012. Springer Science & Business Media. 
	
	 (Definition 4.1.1.)

	
	
		Sustainable tourism-Unsustainable development
		
			G Wall
		. 
	
	
		Tourism, development and growth: The challenge of sustainability, 
				
			S Wahab, 
			J J Pigram
		 (editor)
		 (Routledge, London, UK
) 
		1997. p. . 
	

	
	
		Contributions to Probability and Statistics: Essays in Honor of Harold Hotelling, 
				
			Harold Hotelling, 
			;
		 (editor)
		Stanford University Press. p. . 
	

	
	
		What is migration?
		
			H Dingle
		, 
		
			V A Drake
		. 
	
	
		BioScience 
		2007. 57 p. . 
	

	
	
		Robust tests for equality of variances
		
			H Levene
		. 
		Ingram Olkin (editor)
		1960. 
	

	
	
		Analyzing likert data
		
			H N Boone
		, 
		
			D A Boone
		. 
	
	
		Journal of Extension 
		2012. 50  (2)  p. . 
	

	
	
		Market Commerce as Wildlife Protector? Commercial Initiatives in Community Conservation in Tanzania's Northern Range-lands
		
			H Wøien
		, 
		
			L Lama
		. 
	
	
		Pastoral Land Tenure Series No. 12 th International Institute for Environment and Development 
		1999. 
	
	 (World Tourism Organization)

	
	
		, 
		
			Ilya V Shadrivov
		, 
		
			Kozyrev
		, 
		
			Ab; Van Der Weide
		. 
		DW. 
	

	
	
		Wildlife conservation and people livelihoods: lessons learnt and consideration for improvements. The case of Serengeti ecosystem and Lake Victoria
		
			I Mfunda
		. 
	
	
		Science Publishers 
		H. S. Elliot and L. E. Martin (editor)
		2010. 
	
	 ((Eds) River Ecosystems: dynamics, management and conservation)

	
	
		Participatory wildlife management in Serengeti, Tanzania: lessons and challenges from community-based conservation Outreach Project
		
			I M Mfunda
		, 
		
			E Roskaft
		. 
	
	
		International Journal of Biodiversity and conservation 
		2011. 3 p. . 
	

	
	
		The role of Government in the development of tourism in Kenya
		
			J Akama
		. 
	
	
		International Journal of Tourism Research 
		2002. Wiley Online Library. 4 p. . 
	

	
	
		Rational Choice Theory
		
			J A Oppenheimer
		. 
		2008. College Park, MD 20742, USA. 
		
			University of Maryland
		
	

	
	
		Doing Your Research Project. A guide for first time researchers in Education and Social Sciences
		
			J Bell
		. 
		1993. Buckingham: Open University Press. 
	
	 (nd ed.)

	
	
		The last mile: how to sustain longdistance migration in mammals
		
			J Berger
		. 
	
	
		Conservatioin Biology 
		2004. 18 p. . 
	

	
	
		Past to present: A historical look at retention
		
			J Berger
		, 
		
			S Lyon
		. 
	
	
		ACE/Praeger Series on Higher Education, 
				
			A Seidman
		 (editor)
		 (Westport, CT
) 
		2005. p. . 
	
	 (College student retention)

	
	
		Robust VIF regression with application to variable Selection in large data sets
		
			J D Debbie
		, 
		
			V Maria-Pia
		. 
	
	
		The Annals of Applied Statistics 
		2013. 7 p. . 
	

	
	
		An Introduction to Statistical Learning: With Applications in R
		
			J Gareth
		, 
		
			D Witten
		, 
		
			T Hastie
		, 
		
			R Tibshirani
		. 
		2014. Springer Publishing Company. 
	
	 (Incorporated)

	
	
		The Impact of Levene's Test of Equality of Variances on Statistical Theory and Practice
		
			J Gastwirth
		, 
		
			Y Gel
		, 
		
			W Miao
		. 
		 24.10.1214/09-STS301. 
	
	
		Statistical Science 
		2010. 
	

	
	
		Business research. A practical guide for undergraduate and postgraduate students. Houndsmills: Macmillan, New Dheli, India. International Institute of Educational Planning (IIEP
		
			J Hussey
		, 
		
			R Hussey
		. 
	
	
		Research Methodology 
		1997. 2003. UNESCO. 
	

	
	
		Human-wildlife conflicts and their correlates in Narok County
		
			J M Mukeka
		, 
		
			J O Ogutu
		, 
		
			E Kanga
		, 
		
			E Røskaft
		. 
	
	
		Kenya. Global Ecology and Conservation 
		2019. 18 p. e00620. 
	

	
	
		Environmental sustainability: A definition for environmental professionals
		
			J Morelli
		. 
	
	
		Journal of environmental sustainability 
		2011. 1  (1) . 
	

	
	
		Garrett Hardin's Tragic Sense of Life
		
			J Oakes
		. 
	
	
		Endeavour 
		2016. 40  (4)  p. . 
	

	
	
		Continuing wildlife population declines and range contraction in the Mara region of Kenya during 1977-2009
		
			J Ogutu
		, 
		
			N Owen-Smith
		, 
		
			H Piepho
		, 
		
			M Said
		. 
	
	
		Journal of Zoology 
		2011. 285  (2)  p. . 
	

	
	
		Dynamics of ungulates in relation to climatic and land use changes in an insularized African savanna ecosystem
		
			J Ogutu
		, 
		
			N Owen-Smith
		, 
		
			H-P Piepho
		, 
		
			B Kuloba
		, 
		
			J Edebe
		. 
	
	
		Biodiversity Conservation 
		2012. 21 p. . 
	

	
	
		Measuring tourist satisfaction with Kenya's wildlife safari: a case study of Tsavo West National Park
		
			J S Akama
		, 
		
			D M Kieti
		. 
	
	
		Tourism management 
		2003. 24  (1)  p. . 
	

	
	
		Human demography and reserve size predict wildlife extinction in West Africa
		
			J S Brashares
		, 
		
			P Arcese
		, 
		
			M K Sam
		. 
	
	
		Proc. Royal Society, Lond. Ser. B 
		2001. 268 p. . 
	

	
	
		Refining the ecological footprint
		
			J Venetoulis
		, 
		
			J Talberth
		. 
	
	
		Sustainable Development, 
				2010. CRC Press. p. . 
	

	
	
		Maasai Mara-an ecosystem under siege: an African case study on the societal dimension of rangeland conservation
		
			J Waithaka
		. 
	
	
		African Journal of Range and Forage Science 
		2004. 21  (2)  p. . 
	

	
	
		
			J W Creswell
		. 
	
	
		Research design: Qualitative, Quantitative and mixed methods approaches, 
				 (London, UK
) 
		2003. 
	
	 (nd ed.)

	
	
		Researchdesign: Qualitative, Quantitative and mixed approaches
		
			J W Creswell
		. 
		2009. Sage, Thousand Oaks, CA, USA. 
	
	 (rd ed.)

	
	
		Qualitative inquiry and research design: Choosing among five approaches
		
			J W Creswell
		. 
		2012. Sage. 
	

	
	
		Research design: Qualitative, quantitative, and mixed methods approaches
		
			J W Creswell
		. 
		2013. London, UK: Sage publications. 
	

	
	
		Research Design: Qualitative, Quantitative and Mixed Approaches
		
			J W Creswell
		. 
		2014. Sage, Thousand Oaks, CA, USA. 
	
	 (th ed.)

	
	
		Spatial and temporal variation in meat and fish consumption among people in Western Serengeti, Tanzania: the importance of migratory herbivores
		
			J W Nyahongo
		, 
		
			T Holmern
		, 
		
			B P Kaltenborn
		, 
		
			E Roskaft
		. 
	
	
		Oryx 
		2009. 43 p. . 
	

	
	
		Large herbivore ecology, ecosystem dynamics and conservation
		
			K Danell
		, 
		
			R Bergström
		, 
		
			P Duncan
		. 
		& Pastor, J. (editor)
		2006. Cambridge University Press. 11. 
	

	
	
		Long-term changes in Serengeti-Mara wildebeest and land cover: pastoralism, population, or policies?
		
			K Homewood
		, 
		
			E F Lambin
		, 
		
			A Kariuki
		, 
		
			I Kikula
		, 
		
			J Kivelia
		, 
		
			M Said
		. 
	
	
		Proc. Natl Acad 
		2001. 98 p. . 
	

	
	
		
			K R Crooks
		, 
		
			M Sanjayan
		. 
		Connectivity Conservation, 
				 (Cambridge, UK
) 
		2006. Cambridge University Press. 
	

	
	
		Political challenges to sustainably managing intra-basin water resources in South Africa: Drawing from cases
		
			L A Swatuk
		. 
	
	
		Bonn International Center for Conversion 
		2004. 
	

	
	
		Qualitative Research Methods for social science
		
			L B Berg
		, 
		
			H Lune
		. 
	
	
		A Pearson Education Company 
		2001. 
	
	 (9 th edition)

	
	
		Security Considerations in the Planning and Management of Transboundary Conservation Areas
		
			L Braack
		, 
		
			T Sandwith
		, 
		
			D Peddle
		, 
		
			T Petermann
		. 
		2006. Gland, Switzerland and Cambridge, UK: IUCN. 
	

	
	
		Research Methods in Education
		
			L Cohen
		, 
		
			L Manion
		, 
		
			K Morrison
		. 
		2007. Routledge/ Falmer, London. 
	

	
	
		, 
		
			L E Blume
		, 
		
			D Easley
		. 
		2007. Santa Fe. 
		
			Rationality. Cornell University
		
	

	
	
		Coefficient alpha and the internal structure of tests
		
			L J Cronbach
		. 
	
	
		Psychometric 
		1951. 16  (4)  p. . 
	

	
	
		The migration and grazing succession
		
			L Maddock
		. 
		Serengeti: 104-129. Sinclair, A. R. E. & Norton-Griffiths, M. (editor)
		1979. Chicago, IL, USA: Chicago University Press. 
	

	
	
		The wildebeest in Western Masailand
		
			L M Talbot
		, 
		
			M H Talbot
		. 
	
	
		East Africa. Wildlife Monographs 
		1963. 12 p. . 
	

	
	
		Animal migrations: Endengered phenomena
		
			L P Brower
		, 
		
			S B Malcolm
		. 
	
	
		American Zoologist 
		1991. 31 p. . 
	

	
	
		Movements of the migratory wildebeest population in the Serengeti between 1960 and 1973
		
			L Pennycuick
		. 
	
	
		East Africa Wildlife Journal 
		1975. 13 p. . 
	

	
	
		Fire and biodiversity in the Anthropocene
		
			L T Kelly
		, 
		
			K M Giljohann
		, 
		
			A Duane
		, 
		
			N Aquilué
		, 
		
			S Archibald
		, 
		
			E Batllori
		, 
		
			. . Brotons
		, 
		
			L
		. 
	
	
		Science 
		2020. 370  (6519)  p. 355. 
	

	
	
		Self-doubters, strugglers, storytellers, surfers and others: Images of selfidentities in organization studies
		
			M Alvesson
		. 
	
	
		Human Relations 
		2010. 63  (2)  p. . 
	

	
	
		
			M Bezzi
		, 
		
			G Trombino
		, 
		
			G Zolezzi
		. 
		Water supply system in Kojani Island, 
				 (Zanzibar, Tanzania
) 
		2015. 
	

	
	
		Inventing the Commons: Theories and Practices of the Commons' Professional
		
			M Goldman
		. 
	
	
		Privatizing Nature: Political Struggles for the Global Commons, 
				
			M Goldman
		 (editor)
		 (London, UK
) 
		1998. Pluto Press. p. . 
	

	
	
		Census of plains animals in the Serengeti
		
			M Grzimek
		, 
		
			B Grzimek
		. 
	
	
		Oxford College of Procurement and Supply, 
				 (Halliday, M
) 
		1960. 2016. 12 July 2022. 24 p. . 
	
	 (How sustainable is sustainability?)

	
	
		Climate Change and changes in global precipitation patterns: what do we know?
		
			M H Dore
		. 
	
	
		Environmental International 
		2005. 31 p. . 
	

	
	
		Multiscale wolf predation risk for elk: Does migration reduce risk
		
			M Hebblewhite
		, 
		
			E H Merrill
		. 
	
	
		Oecologia 
		2007. 152 p. . 
	

	
	
		Multiple regression and causal analysis
		
			M J Mcclendon
		. 
	
	
		Prospects Heights 
		2002. Waveland Press. p. 358. 
	

	
	
		Bush meat hunting by communities adjacent to the Serengeti National Park, Tanzania: the importance of livestock ownership and alternative sources of protein and income
		
			M Loiboki
		, 
		
			H Hofer
		, 
		
			K L I Campell
		, 
		
			M L East
		. 
	
	
		Environmental Conservation 
		2002. 29 p. . 
	

	
	
		Power Comparisons of Shapiro-Wilk, Kolmogorov-Smirnov, Lilliefors and Anderson-Darling Tests
		
			Mohd Razali
		, 
		
			Bee Nornadiah & Yap
		. 
	
	
		J. Stat. Model. Analytics 
		2011. 
	

	
	
		Qualitative evaluation and research methods
		
			M Patton
		. 
		2002. Sage. Beverly Hills, CA, USA. 
	

	
	
		Research methods for business for 128. Students: 4th edition
		
			M Saunders
		, 
		
			P Lewis
		, 
		
			A Thornhill
		. 
		2007. London, UK: Pearson Education Limited. 
	

	
	
		
			O M Mugenda
		, 
		
			A G Mugenda
		. 
		Research methods. Quantitative and Qualitative approaches, 
				 (Nairobi, Kenya
) 
		2003. Acts Press. 
	

	
	
		Oxford England Dictionary: Definition of the term Homogeneous
		
	

	
	
		Reserve size, local human density, and mammalian extinctions in US protected areas
		
			Oxford English Dictionary
		. 
	
	
		Conservation Biology 
		S. A. & Harcourt, A. H. (editor)
		2002. 16 p. . 
	
	 (Definition of the term Heterogeneous Parks)

	
	
		Political Ecology: A Critical Introduction
		
			Paul Robbins
		. 
		2012. Blackwell, London, UK. 
	
	 (2nd ed.)

	
	
		Practical Statistics for Data Scientists
		
			P Bruce
		, 
		
			A Bruce
		. 
		2017. O'Reilly Media. 
	

	
	
		Methods of data collection and qualitative research: Interviews and focus groups
		
			P Gill
		, 
		
			E Stewart
		, 
		
			B Chadwick
		. 
	
	
		British Dental Journal 
		2008.  (6)  p. 204. 
	

	
	
		Methodology and Techniques of Social Research
		
			P L Bhandarkar
		, 
		
			T Wilkinson
		. 
		2009. Mumbai: Himalaya Publishing House. 
	

	
	
		Population and Housing Census
	
	
		Bureau of Statistics General Report. Government Printers. Dar es Salaam 
		2003. 2002. 203. 
		
			URT
		
	

	
	
		Sharing Incomati waters: Cooperation and Competition in balance
		
			P Van Der Zaag
		, 
		
			Carmo
		, 
		
			A Vaz
		. 
	
	
		Water Policy 
		2003. 5 p. . 
	

	
	
		Serengeti wildebeest migratory patterns modeled from rainfall and new vegetation growth
		
			R B Boone
		, 
		
			S J Thirgood
		, 
		
			J G C Hopcraft
		. 
	
	
		Ecology 
		2006. 1987-1994. 87. 
	

	
	
		
			R Boyd
		, 
		
			P J Richerson
		, 
		
			R Meinzen-Dick
		, 
		
			T De Moor
		, 
		
			M O Jackson
		, 
		
			K M Gjerde
		, 
		
			C Dye
		. 
	
	
		Tragedy revisited, 
				2018. 362 p. . 
	

	
	
		International Handbook of Political Ecology
		
			R Bryant
		. 
		2015. Edward Elgar. 
	

	
	
		Using Narrative in social Research. Qualitative and quantitative Approaches
		
			R Dwivedi
		. 
	
	
		Sage 
		2006. 2005. Macmillan. 
	
	 (Research Methods in Behavioral Sciences)

	
	
		Roads as a threat to the Serengeti Ecosystem
		
			R Fyumagwa
		, 
		
			E Gereta
		, 
		
			S Hassan
		, 
		
			J R Kideghesho
		, 
		
			M E Kohi
		, 
		
			J Keyyu
		, 
		
			F Magige
		, 
		
			M I Mfunda
		, 
		
			A Mwakatobe
		, 
		
			J Ntalwila
		, 
		
			J W Nyahongo
		, 
		
			V Runyoro
		, 
		
			E Roskaft
		. 
		 DOI: 10. 1111/cobi. 12116. 
	
	
		Conservation Biology 
		2013. 00  (0)  p. . 
	

	
	
		, 
		
			R M Holdo
		, 
		
			J M Fryxell
		, 
		
			A R E Sinclair
		, 
		
			A Dobson
		, 
		
			R D Holt
		. 
		2011. 
	
	 (Impact of Barriers to Migration on the Serengeti wildebeest population)

	
	
		The population ecology of the wildebeest in the Serengeti
		
			R M Watson
		. 
		1967. Cambridge, UK. 
		
			University of Cambridge
		
	
	 (PhD Thesis)

	
	
		Functional Conservation Areas and the future of Africa's wildlife
		
			R W S Fynn
		, 
		
			M C Bonyongo
		. 
	
	
		African Journal of Ecology 
		2011. 49 p. . 
	

	
	
		Foodregulates the Serengeti wildebeest: a 40-year record
		
			S A R Mduma
		, 
		
			A R E Sinclair
		, 
		
			R Hilborn
		. 
	
	
		Journal of Animal Ecology 
		1999. 68 p. . 
	

	
	
		, 
		
			Sangeeta Bhatia
		. 
		
	

	
	
		Estimation in the presence of Nonresponses and frame Imperfections
		
			S Lundstrom
		, 
		
			C Sarndal
		. 
	
	
		Statistics Sweden 
		2001. 
	

	
	
		Rational Choice Theory: A Cultural Reconsideration
		
			S Mortazavi
		. 
		 http://www.jstor.org/stable/23263259 
	
	
		Humboldt Journal of Social Relations 
		2004. 28  (1)  p. . 
	

	
	
		The East African Community: Regional Integration between Aspiration and Reality
		
			S Reith
		, 
		
			M Boltz
		. 
	
	
		KAS International Reports 
		2011. 10/2011. 9. 
	

	
	
		Impact of landuse changes on wildebeest migration in the northern part of the Mara-Serengeti ecosystem
		
			S Serneels
		, 
		
			E R Lambin
		. 
	
	
		Journal of Biogeography 
		2001. 28 p. . 
	

	
	
		Can parks protect migratory ungu-lates? The case of the Serengeti wildebeest
		
			S Thirgood
		, 
		
			A Mosser
		, 
		
			S Tham
		, 
		
			G Hopcraft
		, 
		
			E Mwangomo
		, 
		
			T Mlengeya
		. 
	
	
		Animal Conservation 
		2004. 7 p. . 
	

	
	
		Assessing Land Cover Change in Kenya's Mau Forest Region using remotely sensed data
		
			T J Baldyga
		, 
		
			S N Miller
		, 
		
			K I Driese
		, 
		
			C M Gichaba
		. 
	
	
		African Journal of Ecology 
		2008. 46 p. . 
	

	
	
		Handling Nonresponse in Social Science Research
		
			T Murphy
		, 
		
			J Lindner
		, 
		
			G Briers
		. 
	
	
		Journal of Agricultural Education 
		2001. 42  (4) . 
	

	
	
		The Routledge handbook of political ecology
		
			T Perrault
		, 
		
			G
		. 
	
	
		Routledge 
		Bridge and J. McCarthy (editor)
		2015. 
	

	
	
		Status and Trend of the Migratory Wildebeest in the Serengeti Ecosystem. Tanzania Wildlife Conservation Monitoring/Frankfurt Zoological Society
		
			Twcm
		. 
		2000. Arusha, Tanzania. 
	

	
	
		Sustainable development as a power/knowledge system: The problem of'governmentality
		
			T W Luke
		. 
	
	
		Greening environmental policy: The politics of asustainable future, 
				
			F Fischer, 
			& M Black
		 (editor)
		 (New York, USA
) 
		1995. St Martins Press. p. . 
	

	
	
		, 
		
			Unep -Un Environment Programme
		. 
		13 November 2017. 12 July 2022. 
	

	
	
		, 
		
			V John
		, 
		
			Frangioni
		. 
		
	

	
	
		Research in Education
		
			W J Best
		, 
		
			J V Kahn
		. 
		2005. Boston; NY, USA: Pearson Education, inc. 
	
	 (th ed.)

	
	
		Collapse of the world's largest herbivores
		
			W J Ripple
		, 
		
			T M Newsome
		, 
		
			C Wolf
		, 
		
			R Dirzo
		, 
		
			K T Everatt
		, 
		
			M Galetti
		, 
		
			. . Van Valkenburgh
		, 
		
			B
		. 
	
	
		Science advances 
		2015. 1  (4)  p. e1400103. 
	

	
	
		Population trends of resident wildebeest [Connochaetes taurinus hecki (Neu-mann)] and factors influencing them in the Masai Mara ecosystem
		
			W K Ottichilo
		, 
		
			J De Leeuw
		, 
		
			H H T Prins
		. 
	
	
		Kenya. Biodiversity Conservation 
		2001. 97 p. . 
	

	
	
		Writing Research proposal and report
		
			W Y Oso
		, 
		
			D &onen
		. 
	
	
		Jomo Kenyatta Foundation 
		2009. 
	

	
	
		The Concise Encyclopedia of Statistics
		
			Y Dodge
		. 
		2008. Springer. 
	

	
	
		A Critique of Transboundary Natural Resource Management in Southern Africa
		
			Y Katerere
		, 
		
			R Hill
		, 
		
			S ; Moyo
		, 
		
			Iucn-Rosa
		, 
		
			Series
		. 
		2001. 
	

	
	
		Nonlinear magnetic metamaterials" (Introduction section. Free PDF download). Optics Express. Bibcode:200 8OExpr
		
			Y S Kivshar
		. 
		 10.1364/OE.16.020266.HD:10440/410. 
		 19065165. 
		2008-11-24. p. . 
	



			
 Up: Home Previous: Appendix A §

Information about this book

			Title statement

				Effect of Wildebeest Migration Pattern on Sustainability of Tourism Development at Mara-Serengeti Ecosystem: A Transboundary Resource Management Perspective
			
			Publication

					Publisher
	Global Journals Organisation

					Availability
	
This is an open access work licensed under a Creative Commons Attribution 4.0 International license. Please email us for details and permissions.


				Place of publication
	Cambridge, United States
	ID [DOI]
	
	Date
	01 January 1970


			Source

				
					
					
					 42964240C1A847C84FB8F8647D204A53. 
				Julius N. Menge, Prof. J. S. Akama, Prof. C. Ngacho, Prof. P. O. Odunga, 
Kisii University. Global Journal of Management and Business ResearchGJMBR  2249-4588.  0975-5853.  10.34257/GJMBR. Cambridge, United States: Global Journals Organisation. 22  (2)  67 90. 

			
		
			
				
					By Softinator Dynamics Pvt. Ltd.
					
				
			

		
OPS/toc.html
Contents

		2. i. Long Distance Migration of Animals

		3. ii. Transboundary Resources in the East African Community

		4. b) Statement of the Problme

		5. c) Objectives of the Study i. Overall Objective

		6. II. Literature Review a) Theoretical Review i. Theories Guiding the Study ii. Rational Choice Theory

		7. b) Empirical Review

		8. i. Migratory Pattern (Season and Timing)

		9. c) Conceptual Framework

		10. III. Research Methodology a) Research Design

		11. b) Screening and Preparation i. Analysis of Data Entry Errors

		12. c) Descriptive Statistics for the Various Variables Under Investigation i. Migration Pattern on Sustainable Tourism Development in the Mara-Serengeti ecosystem

		13. iii. Tourism Business

		14. Migration route influenced choice of location of business Migration pattern influenced choice of location of business Migrating numbers sighted influenced choice of location of business Migrating community composition influenced choice of location of business Choice of location of business was never influenced by any of the features of the migration phenomenon

		15. iv. Livelihoods of the Local People

		16. v. Environmental Sustainability

		17. d) Correlations Analysis

		18. f) Focus Groups Discussion Results

		19. Model

		20. . Migrating Population Numbers and Sustainable Tourism Development

		21. 99.

		Appendix A ยง

		Appendix B ยง

		[About this book]



Guide

		[Title page]

		[The book]

		[About this book]





OPS/media/resource1.png
LaKE
VICTORIA

ddadd

RESERVE

JAN, FEB & MARCH
APRIL&NAY

JuNE

uy
AUG, SEPT & 0CT

NOV&DEC ol AR





