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ABSTRACT

Many rural communities living adjacent to protected areas in developing countries are
facing negative impacts as a result of increasing human-wildlife conflicts (HWCs). This
study was conducted to assess the contribution of Village Land Use Plan (VLUP) in
mitigating human-wildlife conflicts. The study involved two villages of Makundusi and
Natta Mbisso in Serengeti district. Data were collected through households’ survey; key
informants interviews, focus group discussions and archive information, and 122

participants were involved in the study.

Results revealed that before the implementation of VLUPs (1997-2006), human wildlife
conflicts were increasing at the rate of +9% to +11%. The results also revealed that
human-wildlife conflicts started decreasing at the rate of -40% to -49% per year after
implementing VLUPs (2007-2016). However in the next 10 years the HWC could start
rising possibly due to the VLUP which will be not enough to overtake the population
growth of human, livestock and wildlife. Despite the achievements, poor community
participation and absence of demarcated boundaries for different land uses were revealed.
The results revealed that68.8% of the respondents perceived the VLUP as a useful tool in

mitigating human wildlife conflicts in the area.

The study concludes that, the VLUP has contributed in mitigating human-wildlife
conflicts in the study area. The study recommends that there is need to improve and
strengthen the implementation of VLUP towards mitigating the HWC in the area through
reviewing VLUPs and their by-laws, enhancing awareness campaign on VLUP,
strengthening capacity building for leaders and VLUM team and assurance of funds to
undertake monitoring activities of VLUP.

Key words: human-wildlife conflicts, village land use plan and conflict mitigation.
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CHAPTER ONE
INTRODUCTION AND BACKGROUND OF THE STUDY
1.1 Introduction
This chapter provides the background information on the human-wildlife conflicts and
their negative impacts on both human and wildlife alike. The chapter also presents the
statement of the problem, research objectives and research questions. Lastly, the chapter

presents the significance of the study.

1.2 Background of the Study

Conflicts between humans and wildlife have been occurring as long as human and wild
animals have been sharing the same resources and landscape (FAO, 2009; Mwangi, 2015;
Manoa & Mwaura, 2016). They occur in all continents, in developed, as well as
developing countries, yet the problems vary according to the particular environment and
people’s way of life (Lamarque et al., 2009; Fairet et al., 2012). Human-wildlife conflicts
have adverse impacts on wildlife and human alike. Human-wildlife incidents involve crop
raiding by wild animals that consume or destroy food crops and injure or kill people who
protect their farms (Smith & Kasiki 2014; Wildlife Division, 2015; Munuo,

2016).Incidents to wildlife include poaching and poisoning.

Conflict between human and wildlife today undoubtedly ranks amongst the main threats
to conservation in Africa, alongside habitat destruction and commercially motivated
hunting of wildlife to satisfy the demand for bush meat and this represents a real
challenge to local, national and regional governments, wildlife managers, conservation
and development agencies and local communities (Amaja et al., 2016). Also transforming
natural landscapes of the earth from predominantly wild to anthropogenic has created
competition between humans and wildlife for space and resources and it has reached

unprecedented levels (Ellis et al., 2010; Kate, 2012). In many countries of sub-Saharan



Africa, conflicts arise from a range of direct and indirect negative interactions between

human and wildlife (Mashalla, 2013).

In Africa and in other developing countries of the world, fast growing human population,
settlements and accompanied habitat fragmentation are reducing the wildlife habitats
(Mwamidi et al., 2012). Similarly, Bhola et al., (2012) argue that, growth of human
settlements around the protected areas is strongly correlated with species declines and
linked to wildlife decline. Therefore, rapid population growth has led to an increase in
human activities in rangelands bordering many reserves, thus leading to encroachment
and habitat loss and increasing of the risk of retaliatory killings of wildlife from crop
destruction and livestock depredation, thereby reducing the efficacy for conservation
(Balme et al., 2010). Settlements around the protected areas inherently support
pastoralism, agriculture and thus offer potential conflicts between people and wildlife

(Bamford et al, 2014; Blackburn et al., 2016).

Human wildlife conflicts have negative impacts both on human socio-economic life and
loss of wildlife species. The negative impacts resulting from human wildlife conflicts
include crop damage caused by wildlife crop raiding species (Datiko & Bekele 2011;
Mwamidi et al., 2012; Harichet al., 2013; Ringo & Kaswamila, 2014), human mortality
and injuries (Ringo & Kaswamila, 2014; Blackburn et al., 2016), livestock depredation
(Mwamidi et al., 2012; Hoare, 2012; Ringo & Kaswamila, 2014; Blackburn et al., 2016).
On the other, hand killing of wild animals and reduced quality of wildlife habitats have
great negative impacts on wildlife conservation initiatives (Bamford et al., 2014;
Blackburn et al., 2016). Just in 2011 to 2015 about 11,846 acres of crops were raided by
wild animals in Tanzania (Munuo, 2016). During this period the government spent about
856,333,000 TZS (USD 713,611) as consolation to farmers from the financial year 2011-

2012 to 2014-2015 (WD, 2015). On the other hand, Alexander et al. (2010) argue that,



increase in human-wildlife conflicts cases in various protected areas of Tanzania has

contributed greatly to the endangerment of a variety of plant and animal species.

In curbing human-wildlife conflicts, various measures and approaches like lethal and
non-lethal methods, construction of electric fences (Graham et al., 2010), the building and
manning of watchtowers, the use of license-required firecrackers, so called “Thunder
flashes” (Sitati &Walpole, 2006), digging trenches (Harich et al., 2013) have been used.
Another method is bee-keeping and beehive fences (Hoare, 2012; Harich et al., 2013)
have been used. Also other inexpensive, low-technical strategies including passive
barriers such as barbed wire or rope fences, walls, hedges and ditches strategically placed
at elephant crossings or along riverbanks have been also used. Other active deterrents
used are like shouting, stone-throwing, banging on tins or drums, shooting warning shots,
lighting fires and use of chilli (Parker et al., 2007; Hedges & Gunaryadi, 2010; Graham et
al., 2009; Hoare, 2012; Mwamidi et al., 2012). However, most of these methods
mentioned so far have been considered short term due to their ineffectiveness during
heavy rains (chili, lighting fires), labour intensive (digging trenches, stone throwing), and
very expensive (construction of electric fences)as they address the immediate problem of

human-wildlife conflict and not looking for the permanent solution (Sennett, 2013).

Correspondingly, the issue of human-wildlife conflict management and sustainable
conservation of wildlife resources has been one of the core objectives of wildlife
managers and biologists in many countries in Africa (Wilfred, 2010). Today, many
governments have adopted a participatory approach to conservation as a result of
pervasive loss of wildlife species and the challenges of a “fences and fines” approach

(Adams & Hulme, 2001).



Increasingly, debates over local communities’ ability to manage their lands and natural
resources are part and parcel of broader struggles over political and economic power and
authority in African countries (Roe et al, 2009). Many researchers consider the Land Use
Plans (LUPs) as the basic Human-Wildlife Conflicts management strategy which offers
possibly the best chance of overall and long-term success as it tackles the root of the
problem (NLUPC, 1998; Shemweta & Kideghesho, 2000; Muruthi, 2005; NLUPC,
2006;URT, 2007b; Wilfred, 2010; Ringo & Kaswamila, 2014).Furthermore, the
application of the Village land-use planning is seen by many in developing countries as a
panacea for minimizing land-use conflicts, increasing the productivity of natural
resources and offers many advantages in terms of mitigating HWC in African rangeland
(Kaswamila, 2006; NLUPC, 2006).For example, Ringo and Kaswamila (2014) consider
the Land-use planning as a long-term approach to conflict mitigation as it tackles an

underlying cause of the conflicts.

1.3 Statement of the Problem

In Tanzania, Human-wildlife conflicts (HWC) around protected areas are not new and
have caused serious damages both to human and wildlife (Kweka, 2010; Ringo &
Kaswamila, 2014). Land use planning has been pointed out as one of the useful tool for
mitigating HWC (NLUPC, 1998; Shemweta &Kideghesho, 2000; Murithi, 2005;
Kaswamila, 2006;NLUPC, 2006). In Tanzania, the establishment of WMAs at local levels
went in hand with the stakeholder’s participation in preparation and implementation of
Village Land Use Plans (NLUPC, 2006; URT, 2007b; Ringo & Kaswamila, 2014) as a
tool to manage conflicts. Such strategy to solve HWC was first introduced in 1998 under
Community Based Natural Resources Management (URT, 2007b). Due to that, the
Village Land Use Plans (VLUPs) are considered by many researchers as the basic

Human-Wildlife Conflicts management strategy. According to that strategy, the HWC



can be minimized but not avoided as far as human and wildlife co-exist and sharing the
same areas. Currently, only few studies (Kaswamila, 2006; Ringo & Kaswamila, 2014)
have been carried out to evaluate the contribution of LUP in other areas where human co-

exist with wildlife.

In Serengeti district, the establishment of IKONA WMA and implementation of VLUP
were adopted and implemented since 2006 as an attempt to conserve wildlife and
overcome HWC (URT, 2011a).Since that time, the information about the number of the
conflicts (increased/reduced) in IKONA WMA was documented but not studied. Despite
the introduction of the VLUP, its implementation and monitoring were not evaluated and
due to that, it is not known how successful this initiative is and how it is contributing to
HWC mitigation. Likewise the community perceptions on how they were involved in the
preparation and implementation of VLUP were not studied. Therefore, this study

attempted to assess the contribution of VLUP in mitigating HWC in IKONA WMA.

1.4 Research Objectives
1.4.1 General Objective
The general objective of this study was to assess the contribution of the village land use

plan on the human-wildlife conflict mitigation in IKONA-WMA.

1.4.2 Specific Objectives

I. To identify the trend of human-wildlife conflicts before and after the
implementation of the Village Land Use Plan.

ii. To evaluate the VLUPs implementation and monitoring.

iii. To examine the perception of the local communities on the VLUP contributions to

HWC mitigation.



1.5 Research Questions

i. What have been the trends of human-wildlife conflicts before and after the

implementation of the Village Land Use Plan?
ii. How were the VLUPs implemented and monitored?

iii. What are the perceptions of the local communities on the VLUP contributions to

HWC mitigation?

1.6 Significance of the Study

Human-wildlife conflict (HWC) is a serious management and conservation issue in
Tanzania and as such, communities’ participation in the management and conservation of
wildlife, and ensuring benefits there from are highlighted as important activities (URT,
2007b). The results of the study could help the actors and contribute in taking appropriate
measures, for instance, use of village land use plan as one of mitigation strategies of
human-wildlife conflicts. The study also will help to understand the challenges which the
stakeholders experience i.e. communities and conservationists to develop strategies on
how to improve the performance of Village Land use plans in mitigating human-wildlife
conflicts. This helps to minimize undesired negatives attitudes of communities
particularly those living adjacent to wildlife areas. The study will also help to identify the
weak parts of the VLUP establishment, management and monitoring and propose the way
forward. The results will also contribute vital information to policy makers and decision
makers in lands and wildlife sectors to find better ways of reconciling human-wildlife

interactions and hence improving both human livelihood and wildlife conservation.

1.7 Organization of the Study
The dissertation is divided into five chapters. Chapter one through three provide the

introduction, literature review and the methodology, while results and discussions are



presented in chapter four. Lastly chapter five gives the summary, draws conclusion, and

gives recommendations and finally, it presents the areas for further studies.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter gives information in relation to which findings from the study are new and
therefore enable the researcher to address the significance of the study. The chapter also
gives the definition of terms, and in depth review of related literatures aiming at
identifying the knowledge gap, that at the end this research seeks to merge. Therefore,
the chapter is concerned with the definitions of terms, theoretical review, empirical

review, research gap and conceptual framework.

2.2 Definitions of Key Terms

2.2.1 Village Land Use Plan

Village land use plan is a tool for proper management of village land resources (NLUPC,
2006). According to URT (1999) the village is empowered through the village assembly
to prepare, approve and implement village land use plan in their areas of jurisdiction.
Village land use planning aims at subjecting land users to adhere to its best utilization.
Village land use planning involves zoning of lands into various uses such as human
settlement, forestry, grazing, cultivation, and conservation of wildlife and water sources

and for future village expansion (NLUPC, 2006; URT, 2007a).

2.2.2 Human-Wildlife Conflict

Human-wildlife conflict is any interaction between humans and wildlife that results in
negative impact on human social, economic or cultural life; on the conservation of
wildlife population, or on the environment (Gathuku, 2015). Human-wildlife conflict
occurs when wildlife overlaps with those of human populations, thus creating costs to

residents and wild animals (World Park Congress, 2003; IUCN, 2005).



2.2.3 Wildlife Management Area (WMA)

Wildlife Management Area (WMA) is an area declared by the Minister of Natural
Resources and Tourism within the village land to be set aside for the conservation of
wildlife with the purpose of enabling local communities in the participation of protection

and utilization of wildlife resources (Stolla, 2005; URT, 2012; WWF, 2014).

2.3 Theoretical Literature Review

Abend (2008) states that, the application of theory as a general proposition, or logically-
connected system of general propositions, establishes a relationship between two or more
variables. Policy-oriented research as the analysis of social processes implies coming to
grips with theory, particularly social theory about how change takes place (Thomas &
Mohan, 2007). The study, therefore applied system thinking theory which allows
involvement of different stakeholders in the preparations of VLUP in mitigating HWC in

the study area.

2.3.1 System Thinking Theory

System thinking has its foundation in the field of system dynamics, founded in 1956 by
MIT Professor Jay Forrester. Professor Forrester recognized the need for a better way of
testing ideas about social systems. System thinking theory allows people to make their
understanding of social systems explicitly and improve them in the same way that can use
principles to make explicit and improve their understanding of mechanical systems
(Aronson, 1996). The system thinking focuses on how the thing being studied interacts
with the other constituents of the system. This means that the system thinking theory
looks at a phenomenon as having several components that work together as a unit. Also,
this means that instead of isolating smaller and smaller parts of the system being studied,
the system thinking works by expanding its view to account for larger and larger numbers

of interactions with an issue regard to being studied.



The character of the system thinking makes it extremely effective on the most difficult
types of the problems to solve: those involving complex issues, those depending a great
deal on the past or on the action of others, and those stemming from ineffective
coordination among those involved. Also, system thinking has the power to help teams

create insight of the problem (Aronson, 1996; Ansari, 2004).

One of the key benefits of the system thinking theory is its ability to deal effectively with
the problems and raise thinking to the level which creates the results needed by
individuals and organizations even in difficult situations marked by complexity, great
numbers of interactions, and absence or ineffectiveness of immediately apparent

situations (Aronson, 1996).

In this study, the System thinking theory was applied since, process of VLUP
establishment, management and monitoring as one of the strategies in curbing with HWC
calls for collaboration between different stakeholders and partnership between state, local
government agencies, local authorities, non-governmental organizations, communities
and private wildlife control professionals. The theory also calls for adoption of various
HWC mitigation strategies like VLUP, for there is no single approach that can be

perfectly eradicate HWC as far as human and wildlife share the same landscape.

2.3.2 Linear Regression Theory

The linear model involves only one independent variable and states that the true mean of
the dependent variable changes at a constant rate as the value of the independent variable
increases or decreases (Rawlings et al., 1998).The Linear Regression Model make it
possibleto calculate the effect of one independent variable on one dependent variable
(Cohen et al., 2007). Thus, the functional relationship between the true mean of Y;,
denoted by € (), and X is the equation of a straight line:

€ (Yi) =Bo + B1Xi(2)
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Where: Bo is the intercept, the value of € (Y;) when X =0, and B, is the slope of the line,
the rate of change in € (Y;) per unit change in X.

The trend is evaluated and reported when the slope of the regression line is demonstrated
to be statistically different from zero. A positive slope (+p;) indicates an increasing trend

and a negative slope (-f) a decreasing trend.

2.3.3 Multiple Regression Model

The purpose of multiple regression is to predict a single variable from one or more
independent variables (Rawlings et al., 1998; Cohen et al., 2007).With multiple
regression model the researcher can use more than one factor to make a prediction (Baker,
2006).The boundary of multiple regression when all possible predictor variables included
is called the full model (Rawlings et al., 1998). Multiple regression analysis attempts to
sort out the individual effect of each explanatory variable (Neuman, 2006; Baker,
2006).An explanatory variable’s coefficient estimate allows us to estimate the change in
the dependent variable resulting from a change in that particular explanatory variable
while all other explanatory variables remain constant(Rawling etal., 1998; Neuman, 2006;
Baker, 2006). According to Singh (2006), the intention is to determine predictability of
one variable on basis of several other linear relationships. Its equation model is given as

follows:

Y =Bo+ B 1Xat P2Xot BnXn(2)
Where: Y—is the dependent variable; X- is the predictor variables of interest; o - is the
intercept of Y when all predictors are equal to O; B - coefficients calculated by the

Ordinary Least Squares (OLS); n — is the number of variables.

Neuman (2006) highlights that the multiple regression results tell the researcher two

things:
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). the results have a measure called R-squared (R?), which tells how well a set of
variables explains a dependent variable. This means reduced errors when predicting the
dependent variables scores on the basis of information about the independent variables. A
good model with several dependent variables might account for, or explain, a large
percentage of variation in a dependent variable.

ii).The regression results measure the direction and size of the effect of each variable on a
dependent variable. The effect is measured precisely and given a numerical value
(Neuman, 2006). Multiple regressions provide a powerful method to analyze multivariate
data. However, considerable caution must be observed when interpreting the results of a

multiple regression analysis (Baker, 2006).

2.3.4 Index Approach

An index is a combination of several distinct indicators of a construct into a single
numerical score (Neuman, 2006). Indexes give a researcher more information about
variables and make it possible to assess the quality of measurement. Two things to be
considered here are; i) Index Construction: Various components or subparts which are
measured, then combined into one measured component. The composite score is often a
simple sum of the multiple indicators. Indexes are often measured at the interval or ratio
level. Researchers sometimes combine the features of scales and indexes in a single
measure. This is common when several indicators are scales (i.e., that measure intensity
or direction). The indicators are added together to yield a single score, thereby

constructing an index.

il). Weighting index: Unless otherwise, Neuman, (2006) suggests, assuming that an index
is unweighted giving each item equal weight, because weighting of index leads to
modification. However, the size of weights can come from theoretical assumptions, the

theoretical definition, or a statistical technique such as factor analysis. When concluding
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about the weighting of index, Neuman (2006) observed that, even if weighting can
produce different index scores, but in most cases, weighted and unweighted indexes yield
similar results. Researchers are concerned with the relationship between variables, and the
weighted and unweighted indexes usually give similar results for the relationship between

variables.

2.4 Empirical Literature Review

2.4.1 Human-Wildlife Conflicts and their Driving Forces Worldwide

HWCs are not restricted to particular geographic areas but happen everywhere where
human and wildlife co-exist because they share limited resources (World Park Congress,
2003; Asimopoulos, 2016). Human wildlife conflict exists in both developed and
developing countries, and it is more serious in developing nations (Lamarque et al., 2009;

Fairet et al., 2012; Makindi et al., 2012).

In India, HWC in Kashmir region of Jammu and Kashmir State in India is a conservation
concern that increasingly threatens the continued existence of some carnivore species like
Leopard and Black bear (Habib et al., 2015). The rise of HWC, however, is reported to be
accompanied by the increasing population with subsequent encroachment on wild land
something that has resulted in close proximity between humans and wild carnivores
which most often results in a negative outcome for humans, wildlife or both (Habib et al.,
2015). The study conducted by Habib et al., (2015) reported that the human mortalities
and injuries caused during man-bear and man-leopard conflicts have been increasing from
186 in 2010 to 252 in 2012. Of 252 incidents, 12 were listed death cases (Habibet al.,
2015). Most of the people in such conflict live in wildlife prone areas of Kupwara, Lolab,
Handwara, Baramulla, Tangmarg, Shopian, Ganderbal, Anantnag and Srinagar lose their
crops, livestock, property and sometimes their lives, and are not satisfied with conflict

management by the Government due to the negative attitudes towards wild carnivores
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(Habib et al., 2015). The animals like leopard and black bear are also often injured or
killed in retaliation. HWC occurs during summer and autumn; where bears are on prowl
owing to availability of fruit and crop in adjoining localities of forests. According to
Habib et al., (2015) as well as Vijayan and Pati, (2002) the HWC in India can be resolved

by attitude, cooperation and concerns of the local community.

In Nepal, continuous increase of HWC is due to increase in the human population
resulting in competition between people and wildlife for shared but limited resources,
which manifest various types of conflict, such as crop-raiding, livestock predation,
property damage, human death and injury, and the retaliatory killing of wildlife (Acharya
et al., 2016). Conflicts become extremely controversial when people are attacked by
species that are endangered and legally protected. First, attacks by wildlife are life-
threatening and thus are not acceptable to society, so people often retaliate by killing the
animals involved in the conflict. Most serious HWC challenges are human-elephant and
human-leopard conflicts (Acharya et al., 2016). Of these, the study conducted by Acharya
et al., (2016) in communities surrounding protected areas indicated that attacks of people
by wild animals resulting in death or injury from 2010 to 2014 involved elephants (30%),
leopards (21%). On the other hand, the researcher argues on the penalties imposed by the
central government for illegally killing endangered animals that they further escalate

hostile attitudes towards conservation efforts.

In Brazil, crop damage caused by wildlife represents a serious problem to conservation
efforts (Nogueira-Filho & Petit, 2011). For example, the study by Nogueira-Filho and
Petit, (2011) in the southern Bahia Atlantic Forest, in six municipal districts of Arataca,
Buerarema, llhéus, Itabuna, Sdo José da Vitoria and Una shows the most affected crops
were cocoa (Theobroma cacao) and cassava (Manihotesculenta) and the free-range

poultry (Gallus gallusdomesticus). About 30% of the economic losses on cocoa crops
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production, the rodent species were responsible for these highest levels in the South of
Bahia. The species involved were cacao-rat (Oryzomyslaticeps) as the species with the
highest number of complaints about. Other species involved in HWC include armadillos
and the paca, Cuniculuspaca and the collared peccary, which affect cassava crops. To
control the damage, the farmers pursue traps and kill wild animals, which also threaten

biodiversity conservation within the biome (Nogueira-Filho &Petit, 2011).

2.4.2 Human-Wildlife Conflict in Africa

In Africa, HWC are prevalent, where large numbers of big mammals such as elephants
and lions still roam freely in marginal rangelands and protected areas particularly to the

communities bordering these protected areas (Makindi et al., 2012).

In Zambia, HWC involves African elephants and other carnivores which occur regularly
in areas of traditional agro-pastoralism located near to the protected areas, whereby the
rural villages experience the negative impact of these conflicts (Lamarque et al., 2009).
The interactions have a wide array of emerging impacts, events or simply conflicts, which
include: crop raiding; damage to infrastructure like houses, food stores, fences and other
barriers; occasional injuries and demise of people on one hand (Nyirenda et al., 2011). On
the other hand, habitat loss to elephants and retaliatory killing of elephants by inflicted
people take place. The study conducted by Nyirenda et al., (2012) in Lupande Game
Management Area (GMA), within Luangwa Valley, eastern Zambia revealed that smaller
crop fields were more vulnerable than larger ones. Most crop fields (75.8%), surrounded
by Brachystegia and Acacia dominated vegetation communities were damaged, largely
due to high tree fruiting which were elephant attractants (ibid). However, it was found
that solar powered electric fences were more effective than other counter-measures.
Though traditional methods were prevalent, they were less effective than other counter-

measures. It was posited that additional capacity development of local farmers was
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required particularly, in participatory integrative land use practices to minimize elephant

crop raiding (Nyirenda et al., 2012).

In Ethiopia, HWC arises from a range of direct and indirect negative interactions between
humans and wildlife (Ocholla et al., 2013). The study by Acha and Temesgen (2015), in
villages surrounding Chebera-Churchura National Park reveals that for the period
between2007-2011 about 4,474 livestock owned, 30.48%(1,364) of them were
depredated. Furthermore, 23 people were attacked by wild animals within the same period
in the study area (ibid). Killing of large carnivores for revenge of livestock loss and
human attacks were reported as the principal methods being used for carnivores’ removal.
Lethal control methods like trapping and shooting have been used in all villages illegally
(Acha & Temesgen, 2015). The study argues that, these can culminate into potential harm
to all involved, and thus lead to negative human attitudes, with a decrease in human
appreciation of wildlife and potentially severe detrimental effects for conservation. This
indicates that HWC if not well managed, can contribute to the future decline of large
carnivore populations (Acha & Temesgen, 2015). Another study on HWC was conducted
in Ethiopia by Amaja et al. (2016) in Gera district where it was revealed 50% of HWC
was crop damage and livestock predation observed as the major problems in the
community in the study villages. The major cause of human-wild animals’ conflict in the
study areas were habitat disturbance due to expansion of subsistence agriculture around
forest edge, particularly coffee plantation proximity to natural forest. Furthermore, clear
cutting with few trees remaining for the search of sun light for intensive coffee production
by investors in Ganjichala increased the magnitude of HWC due to lack of food.
Agricultural product loss, which can affect food security of the community, was the major
type of damage identified. On the other hand, the negative attitude of the community
towards wildlife due to the serious HWC has a great impact on the biodiversity

conservation. The study argues for a need to develop strategies of reducing HWC by local
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people, researchers, wildlife authorities and policy makers by finding mitigation measures
for HWC. In addition, the strategies included leaving sufficient conservation areas, better
buffer areas for wildlife to move and sufficient connectivity of wildlife habitats so that

they can freely move to get their living from the ecosystem (Amaja et al., 2016).

In Kenya, wildlife heritage is a key asset for the tourism sector which accounts for about
10% of the Gross Domestic Product (GDP), thus making it the third largest contributor to
the GDP after agriculture and manufacturing (Manoa & Mwaura, 2016). Wildlife tourism
is occasionally the leading foreign exchange earner in Kenya, generating up to Ksh 75.2
billion (about US $1 billion) per year (ibid). However, this sector is affected by HWC
which include crop damage, competition for water and grazing, livestock predation,
increased risk of some livestock diseases, various inconveniences such as when protecting
crops, and even human fatalities (Makindi et al., 2014). Additionally, the cause of HWC
according to Makindi et al., (2014) was an increase in human population which as a
consequence, resulted to encroachment into more marginal lands inhabited by wildlife,
thus leading to fragmentation and conversion of land, for instance, to settled agriculture
and other uses incompatible with wildlife. For example, the study conducted in Tsavo
Conservation Area (TCA) and its adjacent villages of Makindu, Chyullu/ Mtito, Andei
(Kibwezi), Voi, Taita, Taveta, and Rombo/ Kuku (Loitokitok) revealed the HWC to be
59%, and the most types of wildlife reported to be commonly visiting the community
farms: Elephants were reported by 97% of the farmers, Monkeys by 91%, Baboons by
83%, Buffaloes by 71%, Hyenas by 61% and Lions by 26% of the farmers(Makindi et al.,

2014).

Another study on HWC by Manoa and Mwaura (2016) in Kenya was conducted to assess
the predator-proof bomas as a tool for mitigating conflict with carnivores in the

livestock-dominated group ranches around Amboseli National Park in the Loitokitok sub-
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county on the border of Kenya and Tanzania. The HWC involved problematic carnivores,
and pastoralism is the main economic activity with over 75% of the population deriving
their livelihood from livestock which accounts for 60% of the total labour force (OKello
& Kikoko, 2010). It was found that depredation resulted to considerable losses for
individuals, and some pastoralists continued to cherish negative attitudes towards
carnivores despite the existence of fortified bomas. For example, the livestock predation
resulted to both social and economic losses to the community. In 2015 before
construction of boma, households lost Ksh 3,225,000 compared to Ksh 195,000 they lost
after boma fortification (Manoa & Mwaura, 2016).In Amboseli, 4.0% indicated nothing
would stop them from Kkilling a carnivore which had attacked/ killed their livestock
regardless of knowing there was a law in Kenya against Killing carnivores or otherwise.
Therefore, this indicates that people have negative perception on the measures taken by

the Kenyan government to manage HWC (Manoa & Mwaura, 2016).

2.4.3 Human-Wildlife Conflict in Tanzania

Despite its endowment and its economic potentials to the national and the local
communities, the wildlife sector hasn’t spared the country from HWC particularly to the
communities bordered by PAs. Most of the HWC have been crop raiding (Mwakatobe et
al., 2014; Hariohay & Rgskaft, 2015; Mariki et al., 2015), livestock depredation by
carnivores (Hariohay & Rgskaft, 2015;Ringo & Kaswamila, 2014), injury and killing of
the people, spread of diseases, destruction of properties (Mariki et al., 2015), poaching
(Ringo & Kaswamila, 2014; Wilfred, 2010), wild fires and habitat destruction (Shemweta

& Kidegesho, 2000; Ringo & Kaswamila, 2014), and poisoning (Mariki et al., 2015).

Crop raiding, for example, the study conducted by Mariki et al., (2015) indicates that in
2009, a total of 901 acres were raided in three villages (Engare Nairobi, Namwai and

Matadi villages) in SihaMagharibi Division, and 2222 acres in seven villages in Enduimet
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Division, but also the incident of killing six elephants as a revenge by the residents were
reported in these areas. A similar study on crop damage by Hariohay and Rgskaft, (2015)
in Kwakuchinja wildlife corridor, indicates total average losses of 383 kg equivalent to
US $ 154 per household were caused by wild animals. About71.2 % of most crops
damage was caused by elephants (Hariohay & Rgskaft, 2015). The conflict resulted from
the encroachment of the resident to the borders of PAs, destruction of wildlife habitat, and
methods used to minimize these costs of HWC in Kwakuchinja include guarding of
livestock and crops from being damaged by wild animals (Hariohay & Reskaft, 2015).
Ringo and Kaswamila (2014) reveal that 62.5% of the crops were raided by animals in
Kaloleni, Mwidu and Visakazi (Wami-Mbiki WMA) the most involved animal were
elephants, wild pigs and baboons. Livestock depredations for example, in Kaloleni 17.3%
of the reported cases were caused by lions (Ringo & Kaswamila, 2014). The study on
Wami-Mbiki shows HWC was reduced from 66% to 64 % after the implementation of

GMP (Ringo & Kaswamila, 2014).

Mwakatobe et al., (2014) conducted a study in communities surrounding Serengeti
National Park, lkorongo Game Reserve and Lake Victoria (Robanda, Nattambisso,
Nyamakendo, Butiama, Busegwe, Rwamkoma, Ochuna, Makongos and Kowak) the
results indicated that crop raiding differed significantly on the farms along the distance
gradient from the PAs, and the baboons were the most destructive wild animals followed
by elephants particularly to areas adjacent to the PAs. Measures taken by these
communities to curb HWC were fencing and guarding (Mwakatobe et al., 2014). These
methods are considered to be ineffective because of being labour intensive (Sennett et al.,

2013).

In summary, the overlap is due to struggle between human and wildlife to perceive and

pursue incompatible goals, scarce resources, and interference from others in achieving
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their goals (Noa, 2012; Ringo & Kaswamila, 2014; Gasva & Moyo, 2016). Human-
wildlife conflict threatens both human lives, livelihoods and the survival of wildlife
throughout the world (Granados & Weladji, 2012) as a result of increasing human
populations, livestock, loss of natural habitat for example in Kwakuchinja wildlife
corridor 55.6 % of the reasons given were lack of free space for wildlife as a result of
settlement expansion (Hariohay, 2013), land use transformation, climatic factors and, in
some regions, growing wildlife populations resulting from successful conservation
programmes in Protected Areas (Mariki et al., 2015; Granados & Weladji, 2012). Another
factors to HWC are linked to persistence of drought (Mariki et al., 2015), poor land-use
planning around protected areas and within the wildlife corridors and flawed development
policies (Madden, 2006; Mariki et al., 2015), for example area which were identified as

elephant route in Engare Nairobi Village in Siha division (Mariki et al., 2015).

2.5 The Village Land use Plan (VLUP) in Wildlife Management Area (WMA)

In Tanzania, wildlife protected area (PA) network covers 24% of the total and surface
area. Of 6.4% of its surface area to PAs is where wildlife co-exists with humans (URT,
2007b). Despite its endowment and its economic potential to the national local
communities, the wildlife sector was not able to develop to its full potential due to failure
of wildlife conservation as a form of land use to compete adequately with other forms of
land use, especially to the village communities (URT, 2007b).

In 1998 through the Wildlife Policy, the government decentralized wildlife management
issues, and accommodated much of people’s needs and interests in its conservation plans
as a response to the rapid loss of wildlife (URT, 2007b). Implementation of the policy
was evidenced by 16 Wildlife Management Areas (WMA) being taken as pilot projects in
16 districts with more than 135 villages in the country (Wilfred, 2010). Through WMAs,

local communities expected to have considerable value to wildlife as they do in other

20



forms of land use such as agriculture and would lead to a reversal of wildlife declines and

enhanced movements or dispersal of wildlife species (URT, 2007b).

2.5.1 Wildlife Management Areas

The Tanzania Wildlife policy 2007 has included the right of local communities
particularly those bordered by PAs to benefit from wildlife conservation. The
communities around the PAs through establishment of WMA can receive different
benefits (URT, 2003; URT, 2007b). The main objectives of the establishment of WMA
are to: increase the participation of local communities in the management of wildlife
resources; enable local communities to derive benefits from wildlife resources; and

enhance the conservation of wildlife resources (URT, 2007b; WWF, 2014).

The establishment of WMA shall go hand in hand with the preparation of VLUP as
subject to sections 11 and 13 of the Village Land Act no.5 of 1999, the Village Council
shall recommend to the Village Assembly, a land suitable for the establishment of WMA
(URT, 2012). According to URT, (2012) various steps have to be followed when
establishing the WMA (Table 1). The preparation of VLUPs, (step 4-6 of WMA
establishment) should follow and adhere to the guidelines provided by the National Land

Use Planning Commission (NLUPC, 1998; NLUPC, 2006).
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Table 2. 1: Basic steps involved in establishment of WMA

Steps Activity

12 Investments in WMASs are subjected to EIA and must be
approved by Director of wildlife

11 CBOJ/AA enters into investment agreements

10 CBO/AA applies to the Director for a hunting block

9 CBO/AA applies to the Director for user rights

8 CBO applies to the Director of wildlife for Authorized
Association (AA) status

7 CBO prepares a General Resource Management Plan

6 Villages prepare by-laws to support the land use plans

5 Land use plan is subjected to Environmental Impact
Assessment (EIA)

4 Villages prepare land use plans, which must be surveyed and
registered

3 CBO prepares a strategic plan

2 Villages form a CBO and register it at Ministry of Home
Affairs

1 Village Assembly agrees to form WMA based on Village

Council recommendation

Source: URT, 2012.

2.5.2 Village Land Use Plans

Village land use plan is a tool for proper management of village land resources (URT,
2007a). According to URT (1999) the village is empowered through the village assembly
to prepare, approve and implement village land use plan (VLUP) in their areas of
jurisdiction. Village land use planning aims at subjecting land users to adhere to best
utilization. Village land use planning involves zoning of lands into various uses such as
human settlement, forestry, grazing, cultivation, and conservation of wildlife and water

sources and for future village expansion (NLUPC, 1998; NLUPC, 2006;URT, 2007a).
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According to NLUPC (1998) and NLUPC (2006), there are six steps of establishing,

implementing and monitoring of VLUP as follows:

1. Preparation; this includes the formation of participatory land use management
team (PLUM); preparation of action plan and mobilizing the institutions at village
level; collection and analysis of district data; preparation of a plan of operation
with priority of villages.

2. Conducting PRA for land use management through: formation of PRA team;
conducting village council meeting; reconnaissance; conducting village assembly
meeting and formation of VLUM committee; data gathering in the village; ranking
of problems and opportunities and creation of a community action plan for village
land use management.

3. Supplementary surveys done through establishment of village boundaries;
establishment of reference points; preparation of a village boundary map;
conducting general land survey for the preparation of a village base map;
assessment of existing land use; conducting socio-economic survey and agro-
ecological survey.

4. Conducting participatory land use planning and administration through drafting a
detailed VLUP; demarcation of public and private areas; finalizing detailed
VLUP; Natural Resource Management Strategies and drawing of an agreed land
use map; establishing land registry and creation of by-laws.

5. Implementation of appropriate land management measures through arrangements
with the concerned extensionists and other experts; meeting with PLUM and
VLUM; conducting supplementary land management appraisal; conducting
village assembly and meeting at the sub-village level/hamlets; planning and
implementing of the identified measures and continuation of on-job training for

the village technicians.
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6. Consolidation which is done through assessment impacts of the PLUM process in
the village and the capacity of the village and its institutions to proceed; agreeing
and formalizing the roles of the stakeholders in PLUM and VLUM and low profile

follow-up.

In addition, the Participatory Land Use Planning (PLUP) helps communities to resolve
on-going conflicts over land use and prevent such conflicts in the future, bring residents
together to envision a better future and start creating it (NLUPC, 2006; URT, 20074;
FAO, 2009). VLUP facilitates informed decision-making in the course of allocating land
for various uses and needs which require prior informed consent, negotiations and

consultation between all stakeholders (NLUPC, 1998; ECA, 2005; NLUPC, 2006).

2.5.3 Village Land Use Plan Implementation and Monitoring

Successful VLUP implementation depends on meeting many conditions. Kaswamila

(2006) identifies four key criteria for successful plan implementation:

(i) Solid stakeholders who possess different interests, different ways of perceiving the
problem and different opportunities for utilization of natural resources. Implementation

success depends on the level of stakeholders’ support;

(if) Sound plan characteristics; plans must be built upon an accurate conception of why
the problem exists and adequately explain how intervention can address and solve that
problem. Given adequate understanding of the stakeholders, implementation is more
likely to be successful because stakeholders understand what a plan proposes to do are

more likely to support its implementation;

(iii) supportive institutional structure; this includes clear delineation of stakeholders’ roles

and responsibility; supportive decision-making authority; adequate regulatory system;
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effective mitigation strategies; sound monitoring and information flow; sufficient

flexibility and solid legislative basis.

(iv) Collaborative implementation design; implementation should be a collaborative

effort among all stakeholders.

2.6 Research Gap

In the review of the available studies and literature, it was revealed that many studies
available have concentrated on the impacts, causes, and drivers of HWC (Hoare, 2012;
Magige, 2012; Mashalla, 2013; Sogoseye, 2011; Mwakatobe et al., 2014; Hariohay &
Reskaft, 2015; Mariki et al., 2015). Some of the literature focuses on mitigations
measures like non-lethal control measures such as scaring, shouting, stone throwing,
chilling, beehives, and fencing (Mwakatobe et al., 2014; Mashalla, 2013). The efforts
made by the government and other stakeholders to address the problem of HWC within
the villages bordered by PAs were the implementation of VLUPs during the
establishment of WMAs. However, no studies have been conducted specifically to
identify the trend of HWC before and after the implementation of VLUP, evaluating the
implementation and monitoring of VLUP, and the perception of the local communities on
VLUP contributing to mitigate HWC in the study area. Therefore, the researcher filled the
gap by studying the contribution of the Village Land Use Plans in mitigating Human-

Wildlife Conflicts in communities bordered by protected areas.

2.7 Conceptual Framework

Protected Areas in Tanzania cover 24%, and about 6.4 % of its network is where human
beings co-exist with wildlife and are more experiencing HWC (URT, 2007b). Currently,
about 70% of the people live in rural areas, and their main occupations depend on
cultivation, livestock keeping, and wildlife resources for their livelihoods (URT, 2007b).

The fact still holds to the communities living in villages forming IKONA WMA, where
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about 90% of the population engages in agriculture, they need also to have development
to reduce the extent of poverty. On the other hand, these communities are bordered by the
PAs (Serengeti National Park, lkorongo and Grumeti Game Reserves). Since the early
1990s, different initiatives and conservation programmes have created attention to the
problem of the wildlife, and these have led to the demand of land for wildlife as a result
of wildlife population growth in PAs and increased number of conservation initiatives.
Likewise, communities around protected area in IKONA-WMA have been demanding of
land for different activities as a result of population growth, growth of the settlements,
increased demand of arable land for cultivation, increased number of livestock, and
increased demand for the grazing land. As humans and wildlife sharing neighbouring
areas, the conflict will surely persist. In case this problem remains unsolved, both human
and wildlife will experience the negative impacts. These impacts include crop damage,
property damage, and income loss, and human death/injury, constant stress of local
community, wildlife habitat and wildlife species loss. Different initiatives have been
developed to mitigate the HWC in this area; one of the measures was the establishment of
WMA which went hand in hand with preparation and implementation of village land use
plans (VLUP) in 2006, with proper land use zoning and allocation of the WMA in VLUP
was assumed to reduce the interaction between human and wildlife. However,since 2006

its implementation and contribution to HWC mitigations has not been known.

In this conceptual framework (Figure 1), the study has three assumptions that
understanding of the trend and factors contributing to HWC could help to make a
projection in future, identification of the weaknesses of the VLUP could also help to
improve the situation, and the Positive Community Perception could support the
contribution of VLUP in mitigating HWC. On the other hand, Newmark et al., (1994)

argue that, conflict between wildlife and local communities can never be entirely
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eliminated but just minimized. The argument is also applicable to the villages within

IKONA WMA, where human and wildlife co-exist and share the same land resource.
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Figure 2. 1: Conceptual Framework
Source: Author, (2017).
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter provides details on how information was extracted from the various sources
and the methodology used to undertake the research. Therefore, the chapter comprises of
research design, study area and its selection criteria, sampling procedure, sample size,
data collection methods and techniques, data processing, data analysis and presentation of
the data obtained from both secondary and primary sources. As well, the chapter ends

with reliability and validity.

3.2 Research Design

Across sectional research design was employed in this study. The criteria for selecting
cross sectional research were: the study did not require time series analysis of the same
phenomenon, also the design was helpful to save both time and research costs incurred
during data collection given the assumption that data did not change (Kothari, 2004;
Kothari, 2007).Furthermore, the design assumed to give an understanding on the
contribution of village land use plan in mitigating human-wildlife conflicts within the

study area.

3.2.1 Study Area Selection and Criteria

The study was conducted in Serengeti district specifically in two villages of Natta Mbisso
and Makundusi which form IKONA (IKOMA and NATTA) Wildlife Management Area
in Mara Region. The other three village members were Robanda, Park Nyigoti and

Nyichoka. Criteria of selecting the two villages in the study area were:
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i. Bordering to the protected areas: Serengeti National Park (SNP), Ikorongo and
Grumeti Game Reserves (IGGR) in which the Wildlife Management Area (WMA)

was established.

ii.  Presence of Village Land Use Plan (VLUP) in each village since 2006. These
village land use plans were expected to play a big role in mitigating human

wildlife conflicts.

iii.  Availability of data about HWC in study villages, and were more experiencing the

human-wildlife conflicts compared to other villages.

3.2.2 Location

Serengeti District is one of the five districts constituting Mara Region and it is located on
the Eastern part of the region. To the East, it is bordered by the Republic of Kenya, East
by Ngorongoro District Arusha region, and South East by Bariadi District Simiyu region,
South West by Bunda District, West by Butiama District and North West by Tarime
District. It is located 1° 30’S 2° 40’S of Equator and 34° 15 E 35° 30’E of Greenwich

Meridian ( Sinclair et al.,2007).

The district occupies a total area of 10,373 Km? of which 7,000 Km? is the area occupied
by Serengeti National Park, 896.3Km? lkorongo Game Reserve, 683.7 Km? Grumeti
Game Reserve and 242.3 Km?is IKONA WMA. The remaining area of 1,550.7 Km? is

the area for agriculture, livestock keeping and residence (SDC, 2014).
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Figure 3. 1: Location of the Study Area

Source: Author (2017).

IKONA WMA is bordered by the Serengeti National Park to the south and south-east;
Grumeti Game Reserve to the south and southwest; Ikorongo Game, to the east and north-

east; and privately owned Grumeti Reserves to the West (URT, 2011a).
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3.2.3 Climate

The study area is characterized by cool climate with an average annual rainfall of between
1,000 mm and 1400mm. The rainfall regime is typically of the bimodal type with a
double rainy season from August to December and the second rainy season starts from
February to April. The dry season is from end of May to July (SDC, 2014).The average
temperature is 24°C during the rainy season and 26°C during the dry season. However,
the human wildlife conflicts and the ongoing climatic change impacts affect agricultural
productivity and thus people have to look for mitigation measures to improve their
livelihood and food security at household levels, particularly those residing adjacent to

wildlife protected areas (URT, 2011a; Makupa 2013; SDC, 2014).

3.2.4 Economic Activities

The majority of people in the study area, about 90%, engaged in agricultural activities as
the main source of income(Makupa, 2013; SDC, 2014). The major crops grown are
sorghum, cassava, maize, rice, potatoes and finger millet but also peasants cultivate
beans, and groundnuts. Other crops include tobacco, sunflower, simsim, cotton and
groundnuts. Agriculture in the area is still very traditional, depending on rain-fed

agriculture, and peasants use hand hoes (SDC, 2014).

However, people’s high dependence on rain-fed agriculture has been frustrated by
unfavourable weather conditions, unavailability of agricultural inputs, declining prices
and inefficient marketing and crop raiding animals for areas adjacent to the protected
areas. Thus, mitigating human wildlife conflicts to the areas adjacent to the protected
areas makes a diversified local economy and livelihoods through improved food security

at household level (SDC, 2014).
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3.3 Target Population

The target population were households and stakeholders involved in human-wildlife
conflicts. The targeted population provided necessary information about strategies taken
to meet the contribution of village land use plan in mitigating human wildlife conflicts.
This included households and key informants like Village Executive Officers, Village

Natural Resource Committee Members, WMA officials and District Game Officer.

3.3.1 Unit of Analysis

The unit of analysis were households drawn from the two selected villages within IKONA
Wildlife Management Area. According to URT, (2013) the study area had 1,335
households in which the unit of analysis was drawn. The researcher used households as
unit of analysis; because households living in areas adjacent to the PAs (Serengeti
National Park, Ikorongo Game Reserve and Grumeti Game Reserve), experience

numbers of human-wildlife conflicts annually.

3.3.2 Parameters of Interest

Parameters of interest are the specific parameters of the population, which are of interest
to the researcher (O’Sullivan & Rassel, 1989).In this study, the researcher was interested
in the contribution of the Village Land Use Plan in mitigating human-wildlife conflicts in
the study area. As the WMA was established in 2006, to study its impact on HWC, two
periods were selected:
e 1997-2006 - first period when the HWC were not managed through use of the
VLUP;

e 2006-2016 — second period when the VLUP came into implementation.

As the study went back to the period 1997-2006, the respondents needed to have an
experience and knowledge about HWC. In this regard, the researcher considered that in

1997, the respondent’s age should be 18 years or above. According to URT (1977), the
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age of 18 is regarded a working class, and therefore a respondent such aged was
considered to be knowledgeable and matured enough to provide information related to

HWC. Hence respondents were 38 years old or above.
3.4 Sampling Techniques and Sample Size

3.4.1 Sampling Procedure

Simple random sampling and purposive sampling were used in selecting the sample
(Trochim, 2006; Bhattacheerjee, 2012). In each village, two groups of households were
chosen due to their locality from the PAs and hence presence of the wildlife. The first
selected group was located close to PAs and the second group was selected at maximal
distance from PAs, and hence could have minimal number of the conflicts. The simple
random sampling was used to draw the households for the study. Purposive sampling was
used to select the key informants with experience in human-wildlife conflict management

and establishment of WMA within villages.

3.4.2 Sample Size
Sample size is referred to as a subset of units selected from a large set of the same unit
(Kothari, 2004). Yamane (1967) formula was applied to calculate the sample size from

the population of study as follows:

N
n= 1+N{e32(3)

Where n —is the sample size; N -is the sampling frame; e - is the sampling error

The total number of households for the two villages was 1,335; Makundusi 755
households and Natta Mbisso 580 households (SDC, 2014). Therefore, using sampling

error of 10% the estimated sample size was 93 households.
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N 1,335 .
n= 1+MN(e)® - 141,335 (0.10)% - gE(HOUSEhOIdS)

Therefore the researcher covered a sample size of 93 households from the two villages as

part of population under the study.

3.4.3 Sample Size Distribution

The sample size distribution was computed by Israel formula (2009) for proportional

sampling to obtain the sample size for the two villages as indicated in the equation below:

n==E4)

Where: n -is the sample contribution/ proportion; N - is the Sample size; p - is the number

of households in one village; P -is the total number of households in two villages.
Makundusi =93*755/1,335= 53 households
Natta Mbisso =93*580/1,335= 40 households

A total of 93 households from the population were under this study. In additional,
purposive sampling was used to interview 13 Key informants who had experience and
knowledge on the human-wildlife conflict. The researcher also conducted 2 Focus Group
Discussions with 8 members from each village. Therefore, the study covered the total
sample of 122 people (93 households, 16 participants for 2 focus group discussions and

13 key informants).

3.5 Types of Data
Primary and secondary data were used in this study. Primary data were collected from the
field using households’ survey, interviews and focus group discussion. Secondary data

were obtained from archives, literatures and accessed from websites.
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3.5.1 Primary Data

Primary data are referred to as information collected from sources such as personal
interviews, questionnaires or surveys with a specific intention and on a specific subject,
and observation and discussion by the researcher (Walliman, 2011). Primary data were
obtained by the use of household’s survey method, key informant interview and focus

group discussions.

3.5.2 Secondary Data

Secondary data were obtained by documentary review and collection of maps and other
information from different offices. These included maps, plans and reports, the reported
and registered cases on human-wildlife conflicts from the Village Offices and District
Game Office for the period of 10 years before and 10 years after the implementation of
village land use plan (1997-2016). Annual rainfall data were collected from the Tanzania
Meteorological Agency (TMA) for Mugumu weather station located in Serengeti District.
Human populations in the study villages and livestock population were obtained from
Serengeti District Council (SDC) and wildlife population from Tanzania Wildlife

Research Institute (TAWIRI) for the period 1997-2016.

3.6 Data Collection Methods

Different data collection methods were used to collect both primary and secondary data.
The use of different methods ensured validity and reliability, suitability and adequacy of
data (Kothari, 2007). The researcher assumed no single technique was superior to the
other while a combination of two or three methods made data highly reliable. In this
study, household’s survey method, key informant interview, focus group discussion and
observation were employed to get primary data while documentary review was used to

collect secondary data.
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3.6.1 Household Survey

Survey is data collection operation that gathers information from human respondents by
means of a standardized questionnaire in which the interest is in aggregates rather than
particular individuals (Saris & Gallhofer, 2007; Ader, 2008). The survey was carried by
using questionnaires to 93 households which were the unit of enquiry in both villages
namely Natta Mbisso and Makundusi. Questionnaires were administered by the

researcher and his assistants to the households (Appendix 1).

The researcher trained two assistants from among the villagers before conducting the
survey as well as pretesting of questionnaires. The questionnaires included both closed
ended questions and with a minimum number of open ended questions to give room for
the respondents to express their views more freely (Kothari,2004; Saunders, 2004; Visser

et al.,2009).

Pre-testing of questionnaire is very useful (Chaudhary & Isarel, 2014). Combination of
methods for pre-testing of questionnaire was done including reading questionnaire aloud
to identify difficulties of question, experts to review the questionnaire and finally
questionnaire was tested in the field. In this study seven people were taken during pre-

testing and the researcher was recording time.

3.6.2 Key Informant Interview

Structured interview was conducted to the key informants to obtain relevant information
on land use planning, human wildlife conflicts and their impacts. As argued by Kombo
and Tromp (2006), this method was used in order to get in-depth information. The key
informants were probed on the problem of HWC and the aspects of VLUP as a mitigation
measure, its implementation and monitoring, weaknesses, strengths and challenges. The
key informants were: 1 Ward Executive Officer (WEO), 2 Village Executive Officers

(VEOs), 2 Village Chairpersons, 1 District Game Officer, 1 Crop Officer, 2 Officials
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from WMA office, 2 Officials from wildlife sector (1 SNP and 1 IGGR), 1 Coordinator

from Frankfurt Zoological Society (FZS) and 1 Officer from Grumeti Reserves.

Pre-testing was conducted to two key informants by using the interview guide before
engaging the interview in the study area. From Key Informant Interviews (KIIs), indeed
the researcher was able to get issues, opinions and comments relevant to HWC and the

contribution of VLUP as one of the strategies to curb the problem.

3.6.3 Focus Group Discussion (FGD)

According to Cohen et al., (2000) the Focus Group Discussion (FGD) method was used
purposely to obtain in-depth information about the human-wildlife conflicts and the
implementation of village land use plans. In this study, two focus group discussions were
conducted in both villages. Each group had 8participants who had information on human
wildlife conflicts. The discussions were guided by the researcher in Swahili language,
since most of the participants were familiar with. The method helped to assess local
people’s attitudes towards village land use plan and its contribution in human wildlife

conflict mitigation.

3.6.4 Documentary Review

This method was used to collect secondary data. Secondary data have to do with the
information collected previously by another researcher (Kothari, 2004; Kothari, 2007).
Documents reviewed included books, publications of various associations, prepared
reports by research scholars and universities, magazine, newspapers, policies, regulations,
journals, maps, presented papers and other literatures related to the study topic. The

review enabled the researcher to have general understanding of the area of study.
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3.7 Methods of Data Processing, Analysis and Presentation

3.7.1 Data Processing and Analysis

The collected data from the questionnaires were thoroughly examined; variables were
coded and were imported into statistical package for social scientist (SPSS) version 20.
According to Kombo and Tromp (2006), and Singh (2006) data collected from the Kills
and FGD were mainly qualitative in nature, the researcher only recorded the key issues of
the interviews, concepts and suggestions, then they were summarized to get the key
findings and provide explanations of the findings. Most of the quantitative data were
obtained from documentary review. The results were presented in forms of figures, charts

and percentages.

3.7.1.1 Linear Regression

Regression analysis is used to predict values of a dependent or response variable from the
values of one or more independent or explanatory variables (Draper and Smith, 1998).
Regression analysis focuses on finding the simplest relationship indicated by the data.
Linear regression analysis was used to structure data, interpret and present the findings
for contribution of village land use plan in reducing human-wildlife conflict. The formula

applied was as expressed below:

v = tax + b(5)

Coefficient a in equation ¥ = *ax + b show the direction of the slope.

» Positive trend (+a) correspond to the increased cases of HWC.
» Negative trend (-a) correspond to the reduction of the HWC.

e Size of “a” show the value of a trend.
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3.7.1.2 Multiple Regressions

Multiple regression technique is used to estimate the impact of several variables
simultaneously on the dependent variable (Singh, 2006; Saris & Gallhofer, 2007; Card,
2012). According to Singh (2006), the intention was to determine predictability of one
variable on basis of several other linear relationships.

y= Bo + 81X1+ 82X2+ Ban(G)
Whereby vy -is the dependent variable (frequency of the HWC or number of HWC); x -

is the predictor variables of interest (rainfall, distance, population); 3, -is the intercept of y
when all predictors equal 0; B —are coefficients calculated by the Ordinary Least Squares

(OLS); n — is the number of variables.

In this study, the researcher included other variable like distance, amount of rainfall
received in the study area, human population, livestock population and wild animal

populations that contribute to the occurrence of human-wildlife incidents.

3.7.1.3 Indicators of Village Land Use Implementation and Monitoring

An indicator is defined as a parameter, or a value derived from parameters, which points
or provides information about the state of a phenomenon with a significance extending
beyond that which is directly associated with a parameter value (OECD, 1993). Delorme
and Chatelain (2011) argue that indicators are quantitative or qualitative and are
characterized primarily by the fact that they provide information in summary form, are
communicable and are subject to relative consensus. Holzapfel (2014) sees the
implication of indicators as a venue to provide information which extends beyond the
properties directly associated with a parameter value. Their main functions: firstly, is to
provide information in summary form and reduce the information need that would

normally be required to paint a precise picture of a situation, and secondly, they can be

40



used to communicate complex phenomena in simplified form to different stakeholders

(Holzapfel ,2014).

In this study, two indicators were used to evaluate the VLUP in the study area. These
were indicator for management and establishment; and indicator for monitoring. The
researcher adopted and used seven components with modification from NLUPC, (1998).
The five components were under management and establishment; - Community
participation; establishment of the borders for different land uses, public disclosure,
enforcement and public trainings particularly at the local level and the last two
components for monitoring; the monitoring entity and the number of regular visits
conducted by the monitoring entity on annual basis which was responsible to carry out the

monitoring of VLUP.

a) Indicator of Management and Implementation of VLUP

The index of management and implementation of VLUP was established through
assessing four elements under this stage. These elements were community participation,
establishment of borders for different land uses according to the agreed plan; public
disclosure; enforcement and capacity building through public training at the village level.

Indicator of management and establishment was measured as follows:

IME= CP+ EB+PD+E+PT (7)

Where: ME - Indicator of the Management and Implementation of VLUP; CP-
community participation; EB- Establishment of the borders; PD - Public disclosure; E —

Enforcement; PT - Public trainings.

Community Participation

Community participation refers to the direct involvement of the stakeholders in the

various steps of the development activities, and has become a common and widely
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accepted method to meet the needs of the resource poor rural population (NLUPC, 1998).
Community participation could be established through reflection of different socio-
economic groups with their interests, expectations and powers. The “reflection of
communities” was measured by asking the selected households their evaluation of the
community participation during establishment of VLUP on a Likert scale from 1 (very

low reflected) to 5(very high reflected).

Establishment of the borders

The boundaries of different categories of land uses like crop cultivation, grazing,
residential, wildlife, forest and water sources must be demarcated and their boundaries be
clearly known at villages. Boundaries of different land uses can be in descriptive (only
text document), map and full surveyed i.e. planted with beacons. Establishment of
borders was assessed through the key Informant interviews of the respective officers and
was measured by the asking their evaluation basing on a scale from 1 (descriptive
boundaries i.e. only on text document); to 3 (full surveyed boundaries i.e. document, map

and planted beacons).

Public disclosure

The implementation and management of VLUP require public disclosure with a two-way
communication that assures village land-use plans tuned with higher level plans, interests
and policies, and that planners and decision makers at all levels are sufficiently informed
about the priorities identified by villagers. VLUPs should be publicly disclosed in
relevant languages. The disclosure of the village land use plans was measured through
asking the selected households their evaluation during the implementation and
management of VLUP on the scale of 1 (Very poorly disclosed) to 5 (Very highly

disclosed).
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Enforcement

The management entity with roles to enforce the VLUP should be responsible for
instances of noncompliance and make sure that are promptly and effectively addressed by
using the available legal framework (e.g. by-laws). The enforcement actions may include
warnings, fines, suspension or cancellation of land use contracts, or arbitration. This
component was assessed through asking the selected households in their respective
villages and be evaluated on the scale from 1(very poorly enforced) to 5 (very highly

enforced).

Public trainings

After the VLUP establishment, the PLUM team will be no longer present in the village,
so it was important to build capacity at the village level through training Village
Technicians (VTs) who are capable for implementation and management of VLUP
activities and who understand and implement the innovations rapidly. According to
NLUPC, (1998) VTs can be selected among the Village Land Use Management (VLUM)
team or other village members and not necessarily to be members of VLUM team. The
trained VTs shall assist their fellow villagers and communicate with PLUM, VLUM
teams and report to the village authority. Public training was assessed through the key
Informant interviews of the respective villages and was measured by asking for their

responses basing on a scale from 1(no training) to 3 (both VLUM and VTs).

b) Indicator of VLUP Monitoring

The main purpose of monitoring is to trace as early as possible any shortcoming with
regard to VLUP implementation and compliance (NLUPC, 2006). The indicator of the
monitoring was established by two components which were regular visiting and the

monitoring entity as follows:
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IM= ME+RV (8)
Where: IM —is the Indicator of the monitoring of the VLUP; ME — is the presence of the

Monitoring Entity; RV —is the Regular Visits variable.

Monitoring entity

Monitoring of VLUP requires an entity to trace as early as possible any shortcoming with
regard to its implementation and compliance. The type of monitoring entity may include
the village government (VG), PLUM, VLUM or both of them. The type of monitoring
entity present in the village was assessed through the key informant interviews of the
respective officers. This component was measured depending on the type of entity on the

scale from 1 (no entity responsible) to 5(PLUM, VLUM and VG).

Regular visits

The PLUM and VLUM teams were supposed to conduct regular visits to monitor the
villages with plans, and verify if decisions on action were taken in line with the VLUP.
Regular visits were assessed through the key informant interviews of the respective
villages. The “regular visits variable” expressed in percentages was appropriately

transformed on a continuous scale going from 1 (0%, no visit) to 5(100%, quarterly).

3.7.2 Data Presentation

The major findings and results were presented statistically in various ways including
charts, tables, figures, frequencies, percentages and graphs to make them easily
understood(Kothari,2004;Singh,2006;Creswell,2007).  According to Bhattacherjee
(2012), in order for the study to maintain anonymity of results and findings, no names of

persons or institutions should be linked to any response.
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3.8 Validity and Reliability
Validity and reliability are the two important quality control objects in research design
(Yin, 2003; Greener, 2008; Kumar, 2011). Validity and reliability were two factors

considered during the designing of the study, analysing and presenting the results.

3.8.1 Validity

Validity is the degree to which the researcher has measured what he has set out to
measure and reflect the real meaning of the concept under consideration (Babbie, 1989;
Smith, 1991). In this study, validity was achieved in various ways. Firstly, it was through
carefully formulation of questions and pre-testing of questionnaires to ensure that
questions were clear and possible problems were identified earlier. Secondly, the
collected data were edited and errors were eliminated. The main purpose was to attain the

completeness, accuracy and uniformity.

3.8.2 Reliability

Reliability of the study is the extent to which other researchers arrive at similar results if
they undertake study with the same case using exactly the same procedures as the first
researcher (Kothari, 2004; Creswell, 2007; Saris& Gallhofer, 2007). In this study, the
researcher used different methods in during data collections such as household survey,
interviews, focus group discussion and documentary review. However, the
reconnaissance was conducted to test the instruments before engaging in the actual

study.

3.8 Ethical Considerations
Ethics is a system of moral values concerned with the degree to which research

procedures adhere to professional, legal, confidentiality toward participants, sponsors and
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social obligations (Creswell, 2007; Bhattacherjee, 2012). In this study, these were done

using the dual principles of anonymity and confidentiality.

Ethical issues were considered by obtaining permission from the relevant authorities and
the potential respondents respectively, to conduct the research (Appendix 1V). Each
respondent was informed about the purpose, significance and benefits of the study, and
the time required to complete the questionnaire. In order to maintain confidentiality and
anonymity, names of the respondents were not written on the questionnaires. In line with

this, principle of self-determinations was respected.
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CHAPTER FOUR
RESULTS AND DISCUSSION

4.1 Introduction

This chapter presents the findings of the study obtained from the study area through
household survey; key informants interview; focus group discussions and literature
review. The chapter is organized and categorized into four sub-sections basing on the
objectives of the study. Section one presents the findings on demographic characteristics
of the respondents. Section two presents the trends of human-wildlife conflicts before
and after the implementation of the village land use plan. Section three presents
evaluation of the village land use plans (VLUPs) implementation and monitoring.
Section four examines the perception of the local communities on the VLUP

contributions into Human-Wildlife Conflict mitigation.

4.2 Demographic Characteristics of the Respondents and Duration of Stay

This part presents the demographic characteristics of the respondents and their duration
of stay in the area. Demographic characteristics include respondents’ sex, age, marital
status, household size, level of education, main occupation and the types of crops grown.
Duration of stay seeks to know the issue of native, whether born in the village or not, the

reason for migration and the period the respondents had been staying in the area.

4.2.1 Demographic Characteristics of the Respondents

Table 4.1 presents the demographic characteristics of the respondents. As for sex of the
respondents, the results show that the overall average of respondents was males (62.4%),
while females were 37.6% in the area. Sogoseye (2011) argues that, in African culture
men are more spokespersons of all matters and affairs affecting their families than

women.
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Age of the respondents was dominated by the age group with 38-49 years old (63.4%)
implying the energetic and economically active population, while 36.6 % of the
respondents were 50 years old and above(Table 4.1). The study targeted households who
were living adjacent to protected areas, and experienced about human-wildlife conflicts
from 1997 to 2016 (20 years) (See section 3.2.2). Due to that, during the data collection,
all respondents were 38 years old or above. Those respondents, who were aged exactly
38 years during the time this study was conducted, were 18 years old in 1997. This age is
regarded as starting age of working class in the country (URT, 1977). Having experience
and knowledge on HWC, the respondents’ ages were important to ascertain the

contribution of VLUP in mitigating human-wildlife conflict in the study area.

Likewise, results on marital status of the respondents revealed that 87.1% were married,
with the overall average of household members above 6 (57.0%) and 1-6(43%). Results
on education levels of the respondents show that on average, majority (79.6%) of the
respondents had attended primary education and 7.5% of the respondents had informal
education (not attended school).Altogether, all these data indicate high illiteracy level.
This corresponds with studies done by Magige (2012) and Makupa (2013) in Serengeti in
the villages bordering the protected areas. Kaswamila (2006) argues that the high
illiteracy level, if not checked can have negative implications for the development of any
social group. In contrast, with education, one can easily learn issues of managing human-
wildlife conflicts which require knowledge and broad understanding among all

stakeholders involved.
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Table 4. 1: Demographic Characteristics of the Respondents

Demographic

Village names (%)

Average (%)

characteristics Natta Mbisso  Makundusi
(n=40) (n=53)
Sex Male 65.0 60.4 62.4
Female 35.0 39.6 37.6
Total 100.0 100.0 100.0
Age 38-49 62.5 64.2 63.4
50 and above 375 35.8 36.6
Total 100.0 100.0 100.0
Marital Married 82.5 90.6 87.1
status Not married 7.5 3.8 54
Divorced 2.5 0.0 1.0
Widow(er) 7.5 5.6 6.5
Total 100.0 100.0 100.0
Education Primary 82.5 77.4 79.6
level school
Sec. school 12.5 5.7 8.6
College/Univ 2.5 5.7 4.3
ersity
Informal 2.5 11.2 7.5
Total 100.0 100.0 100.0
Household 1-6 42.5 43.4 43.0
members Above 6 57.5 56.6 57.0
Total 100.0 100.0 100.0
Occupations  Cultivation 87.5 96.2 92.5
folalel Livestock 40.0 37.7 38.7
keeping
Civil servant 5.0 1.9 3.2
Business 0.0 1.9 1.1
Total 132.5 137.7 135.5

***Multiple responses

Source: Field data Survey, (2017).
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The main occupation in the area was revealed to be cultivation as presented by 92.5% of
the respondents(Table 4.1). Other economic activities include livestock keeping,
employment and small business. Crops cultivated include maize, millet, sweet potatoes,
beans, rice, cotton and cassava. This corresponds with NLUPC (1998) that, majority of
the Tanzanian population, mainly small holder farmers living in villages depends almost

entirely on land resources through agriculture and livestock.

4.2.2 Duration of Stay in the Area

Findings in Table 4.2 present the duration of stay of the respondents and the reasons for
migration in the study area. Results show that majority of the people (66.7%) were born
and matured in these villages while 33.3 % were not. Furthermore, the overall average of
76.3 % and 23.7 % of the respondents had stayed more than 20 years, and less than 20
years in the area respectively. The main reasons for people to migrate into the area
include: access to the land for agriculture, pasture for livestock, marriage, small

businesses and employment (Table 4.2).

The high rate of migration into these villages was due to; suitable land with good soil
fertility and the amount of the rainfall received per year. If this situation remains
unchecked, it may lead to the encroachment of the protected areas and hence increasing
the human-wildlife conflicts in the area. This corresponds with Bamford et al (2014) who
found that people migrated into the villages around Kilombero Valley, the largest wetland
in Tanzania to acquire land and seek for employment. The increasing pressure on land for
different purposes has been mentioned to have fuelled a growing number of conflicts
between the different land users. For instance, the study by Hariohay and Rgskaft (2015)
in Tarangire Ecosystem revealed one of the causes of HWC resulted from the
encroachment of the residents to the borders of the PAs and destruction of wildlife

habitats. Similarly NLUPC (1998) ascertains that, population increase has lead to the
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expansion of settlements, agricultural areas, livestock grazing, tree cutting for fuel wood
etc. Kami et al (2016) ascertained that, amongst the land uses which have become

conflicting, are agriculture and wildlife.

Table 4. 2: Duration of Stay and Reasons for Immigration

Description Responses Village names (%) Average
Natta Mbisso Makundusi (%)
(n=40) (n=53)
Born in village Yes 72.5 62.3 66.7
No 27.5 37.7 33.3
Total 100.0 100.0 100.0
Duration of stay < 20 years 10.0 34.0 23.7
20 years and above 90.0 66.0 76.3
Total 100.0 100.0 100.0
Reasons for Land for agriculture 12.5 17.0 15.1
immigration Pasture for livestock 7.5 3.8 5.4
Marriage 7.5 5.7 6.5
Employment 2.5 5.7 4.3
BUsiness 0.0 5.7 3.2
Total 30.0 37.9 345

Source: Field data Survey, (2017).

4.3 Trend of Human-Wildlife Conflicts

This part presents the results of the first specific objective of the study, which required to
identify the trend of the conflict before and after the implementation of the village land
use plan. However, the objective starts by introducing the human-wildlife conflicts types,
their causes and other mitigation measures in the study area. Furthermore, this part gives

the results of linear regressions on the trends of human-wildlife conflicts before and after
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VLUP implementation, and lastly, this part gives the results on multiple regressions on

the prediction of conflicts after ten years from now (2037).

4.3.1 Human Wildlife Conflicts in the Area

Respondents were asked whether communities had been experiencing conflicts in the past
10 years. The results revealed that 100.0% of the respondents said to have conflicts with
wildlife. The overall average results on the types of conflicts were crop raiding (100.0%),
livestock depredation (49.5%), property destruction (32.3%) and 14.1 % of the
respondents said some people were Killed and injured by wild animals.Wild animals
species involved in conflicts were elephants (Loxodanta africana), wild pigs
(Patomochoerus porcus), baboon (Papio hamadryas), hyenas (Crocuta crocuta) and lions

(Panthela leo) (Table 4.3).

Table 4. 3: Types of Human-Wildlife Conflicts and Wild Animals Involved

) ) ) Village name (%) Average
Types of conflicts and wild animals i :
) Natta Mbisso Makundusi (%)
involved
(n=40) (n=53)
Conflicts Crop raiding 100.0 100.0 100.0
People injured/killed 15.0 13.2 141
Livestock depredation 50.0 49.1 49.5
Property destroyed 37.5 28.3 32.3
Total 202.5 190.6 195.9
Wild animals Elephants 90.0 98.1 94.6
Bush pigs 52.6 56.6 54.9
Baboons 15.0 15.1 15.1
Hyenas 72.5 64.2 67.7
Lions 25.0 22.6 23.7
Total 255.1 156.6 156.0

***Multiple responses
Source: Field data Survey, (2017).
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4.3.1.1 Types of Human-wildlife Conflicts
The results on types of human-wildlife conflicts and the involved wild animals were

further studied and the results were as follows:

i.  Crop raiding:

Crop raiding was said to affect all the village communities, and the mostly affected crops
were maize, millet, cassava, sweet potatoes, cotton, sisal and rice. The main wild animals
involved in crop raiding were elephants (Loxodanta africana), wild pigs (Patomochoerus

porcus) and baboons (Papio hamadryas).

During the focus group discussions and key informants, it was found that most of the
crops raiding were occurring during the wet season at night time. The data collected from
Serengeti district Game office revealed that, the estimate of crops damage caused by wild
animals in the area were 495.5 acres valued to Tshs 30,950,000 from 2012 to 2016. As a
result of this, the central government through wildlife division and Tanzania Wildlife
Management Authority (TAWA) paid Tshs 222,658,000 as consolation to the people in
Serengeti district. This corresponds with Mariki et al., (2015) who found also in 2009 that
about 901 acres were raided in three villages in SihaMagharibi. In Ethiopia, Amaja et al.
(2016) revealed that 50% of HWC was crop raiding in Gera district. Similarly, inNepal,
the study by Acharya et al., (2016) revealed that villages adjacent to protected areas (PAS)
depended mainly on agriculture and due to that, communities were in conflicts with wild
animals as a result of crop raiding, livestock depredation and increasing risk of some

livestock diseases.

ii. Livestock Depredation

Livestock depredation was reported the second conflict after crop raiding in the area

(Table 4.3). During focus group discussions, goats and sheep were found to be attacked
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more than other livestock. Data from the District Game Office (DGO) show that from
2006 to 2016, about 657 livestock were attacked and killed by wild carnivores. Out of that
number, 550 (83.7%) were goats and sheep. Wild carnivore species involved in livestock
depredation were mentioned to be hyenas (Crocuta crocuta) and lions (Panthela leo).
Unlike crop raiding, the invasion of livestock did not depend on seasons and most of the

incidents occurred during night.

During the interview with District Game officer, it was hinted that livestock are easier
prey because they are kept in enclosures that they cannot run away and they are
physically weaker compared to wild herbivores which have developed evolutionary

adaptations against predations from the wild carnivores.

Data obtained from District Game office in 2016 indicated about 35 cases of livestock
depredation whereby 49 livestock were reported to be killed by wild carnivores from the
study area and the government spent Tshs 3,345,000.00 as consolation payment for the
loss caused by wild carnivores (TAWA, 2017). These results agree with the study done in
Ethiopia by Acha and Temesgen (2015) in villages surrounding Chebera-Churchura
National Park who found that for the period of 2007-2011, about 30.48% of the livestock
were depredated. In Kenya, the study by Manoa and Mwaura (2016) in Loitokitok sub-
county around Amboseli National Park indicated that in 2015, the economic loss resulting

from livestock depredation was Ksh 3,225,000.

iii. Human attacked and killed by wild animals

Human attack from wild animals has been causing injuries and death. Data from the
Serengeti District Game office revealed that29.4% of human mortalities and injuries
caused by wild animals in the district were from the study area. For example, 17 deaths of

people were reported in a period of 10 years from 2006 to 2016, of which 5 cases were
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found in the study area. Most of the attacks were said to occur during evening hours and
night. Wild animals involved in attack and killing of the people were elephants, lions,
hippos and crocodiles. These incidents were said to occur when the wild animals got out
the PAs to look for food in the villages and when people were fetching water from

Grumeti and Rubana Rivers.

This corresponds with the study by Mwakatobe et al., (2014) in villages surrounding
Serengeti National Park, Ikorongo Game Reserve and Lake Victoria in Tanzania that one
of the conflicts involved between wildlife and humans was threats to local peoples’ lives.
The study by Acha and Temesgen (2015) in Ethiopia revealed that from 2007 to 2011
about 23 people were attacked by wild animals in villages surrounding Chebera-
Churchura National Park, while inIndia the study by Habib et al., (2015) revealed that the
number of human mortalities and injuries increased from 186 in 2010 to 252 in 2012 in
Kashmir region. Nyirenda et al., (2011) argue that the interactions between human and

wildlife have a wide array of negative impacts including deaths caused by wild animals.

(\2 Poaching

During the interview with key informants, poaching was revealed to be among other
conflicts despite of being mentioned by the households. Data obtained from the District
Game Office show that for the period of ten years (2007-2016), 65 wild animals that is
20elephants; 7lions; 2giraffes; 3hippos; 20wildebeest; 10baboons and zebra 3, were killed
in IKONA-WMA. Also data obtained from the District court show that cases registered
on poaching from 2005 to 2016 were 1,062. Of which 20.5% (218) were from the

Makundusi and Natta Mbisso villages.

During the interview with the Village Officials, it was found that poachers were using

guns, traps and poisons to kill wild animals. The reasons for these killings were said to be
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revenge for the loss that had been caused by wild animals, business of bush meat and
ivory. Wilfred (2010) argues that, among the challenges facing many WMASs in Tanzania
is wildlife poaching. This corresponds with the studies done by other scholars. For
instance, in Tanzania, the study by Sogoseye (2011) in Wami Mbiki WMA for the period
of ten years (2002-2011), 910 wild animals were killed. In Kenya, the study done by
Manoa and Mwaura (2015) indicated that 4.0% of people had nothing to stop them from
killing wild carnivores as revenge in Amboseli ecosystem. In Brazil, the study by

Nogueira-Filho and Petit (2011) shows that farmers pursue traps and kill wild animals.

4.3.1.2 Wild Animals involved in the HWCs

The results show that 37.1% of the respondents mentioned elephants (see Figure 4.1) as
the most problematic wild animals due to high negative impacts they caused especially on
crop raiding. Hyenas were mentioned after elephants by 26.6% of the respondents.
Together with lions (9.3%) hyenas had negative impacts on livestock depredation due to
frequent attacks. Other wild animals which were affecting the residents were bush pigs
(21.11%) and baboons (5.9%) were said to be problematic by the respondents during the

field survey.
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Figure 4. 1: Wild Animals involved in HWCs
Source: Field data Survey, (2017).

This implies the most problematic herbivores on crop raiding were elephants, bush pigs
and baboons, while hyenas and lions were found to be problematic carnivores on
livestock depredations. This is in line with the studies conducted by other scholars like
Mwakatobe et al., (2014), Mariki et al., (2015) and Makindi et al.,( 2016) who found that
elephants, hyenas, baboons and lions as the major problem animals which were causing

different negative impacts on human life, properties, crops and livestock loss.

4.3.1.3 Causes of Human-Wildlife Conflicts in the study area

The main causes of human-wildlife conflicts identified during the key informants’
interview and focus group discussions include increase of human population, increase of
livestock numbers, increase of wild animals in protected areas; human activities and their

proximity to the protected area and drought as the result of rainfall variability.
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1) Increase of human population

Data on human population obtained from District Planning office show that for the period
of 20 years (1997-2016), human population in the area increased from 3,748 people in
1997 to 8,008 people in 2016(SDC, 2016). The reason for the population increase
included natural growth rate of 2.8 % and migration. The main reasons for immigrants
included looking for land for agriculture and pasture for livestock (see Table 4.2).
Population increase in the area has lead to the increasing pressure on land for different
uses. If this situation remains unchecked, numbers of conflicts will continue to grow. This
is not far from studies done by other scholars. For instance, Sogoseye (2011) in Wami
Mbiki WMA in Tanzania found that human population growth contributed to growth of
human-wildlife conflicts. Acharya et al., (2016) in Nepal, Makindi et al., (2014) in Kenya
and Nyirenda et al., (2011) in Zambia also argued that human—wildlife conflicts were

caused by increased human population.

if). Increase of livestock numbers

Data obtained from District Livestock Development office show that for the past 20 years
livestock in the study area has increased from 7,899 in 1997 to 15,045 in 2016 with the
growth rate of 2.5%. These livestock include cattle, sheep and goats only. The area
supports livestock keeping and hence it has become attractive for immigrants who seek
pasture. As a result, the increased livestock have led to competition on grazing land and
pasture, water and space between livestock and wild animals in the area. Similar results
on livestock population increase were revealed by Makupa (2013), in Robanda village
within IKONA WMA. In the same vein, Distefano (2010) revealed that one of the driving
forces for HWCs to the village close to protected area included increasing livestock

populations.
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iii). Increase of wild animal numbers in PAs

Data obtained from TAWIRI revealed that wild animals have increased for the period of
the past 10 years (2007-2016) since the implementation of WMA in 2006. The
conservation initiatives taken by IKONA-WMA and Grumeti Reserves have been
mentioned to contribute to the growth of wild animals in the area (IKONA, 2015). For
example, the population of elephant has increased from 3,680 in 2010 to 6,087 in 2015
within the Serengeti ecosystem (TAWIRI, 2015). Likewise, the animal count conducted
by Grumeti Reserves to the protected areas adjacent to the study areas indicated that the
population of elephants had increased from 355 in 2003, 744 in 2004, 892 in 2006, 770 in

2008 and 743 in 2010 (see Figure 4.2).
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Figure 4. 2: Elephant Population Growth

Source: Study Findings, (2017).

Despite the fluctuations of the numbers reported, the results still indicate that elephant
population doubled from 355 in 2003 to 743 in 2010 (See figure 4.2). According to
Goodman (2010) the variation could be as the result of animal moving in response to
resources availability. Furthermore, he found that the overall elephant population has

grown by 7% per annum since 2003. Goodman, (2010) asserted that there is absolutely no

59



doubt that the current management efforts and law enforcement in the study area have
been successful in reducing the impacts of poaching to the extent that such efforts have

allowed the population of large herbivores to grow.

This is in line with Sogoseye (2011) and, Ringo and Kaswamila (2014) who revealed that
the increase of the wild animals in Wami-Mbiki WMA resulted from conservation
initiatives including the implementation of GMP. Particularly, the study by Sogoseye
(2011) revealed that for the period of fourteen years the wild animals in Wami Mbiki

WMA increased from 5000 in 1997 to 33,000 in 2010.

Iv). Human activities close to the protected areas

Human and livestock populations growth have led to the increment of the human
activities near the protected areas (PA). This was mentioned by both key informants and
focus group discussion to be among the reason leading to human-wildlife conflicts in the

area. During focus group discussion one of the participants said:

“This problem is sometimes caused by people who cultivate close to the protected
areas. By doing this, it looks like we are calling these wild animals from their

bushes”.

Respondents were also asked to give the average distance from their home and farms to
protected areas and where they were getting pasture for their livestock. Answers were
limited to less than 0.5Km to more than 3 Km from the protected area. The results
indicated that overall, 63.4% of the homes were located at the distance of more than 3Km.
The results at the village level show that in Makundusi village, 45.3% of the respondents
their homes were within 1-3Km from the protected area compared to 22.5% of the

respondents in Natta Mbisso village(Table 4.4).
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Table 4. 4: Average Distances of Human Activities from the Protected Areas (PAS)

Average distance

Village names (%)

Natta Mbisso Makundusi

Average (%)

(n=40) (n=53)
Home to PAs  <1Km 2.5 0.0 11
between 1-3 Km 22.5 45.3 355
>3 Km 75.0 54.7 63.4
Total 100.0 100.0 100.0
Farmsto PAs <0.5Km 10.0 3.8 6.5
> 0.5 Km 90.0 96.2 93.5
Total 100.0 100.0 100.0
Grazing to PAs < 0.5 Km from
PAs (buffer zone) 100 " 80
< 1Km from PAs 30.0 11.3 19.4
From village land
> 3 Km from the 42.5 41.5 41.9
PAs
Total 82.5 60.3 69.9

Source: Field data survey, (2017).

Results on average distance from farms to protected areas indicated that 93.5 % of the

respondents their farms were found more than 0.5 Km from the protected areas. However,

at the village specific level, the study findings in Natta Mbisso show that 10.0% of the
respondents said that their farms were located within a distance of less than 0.5Km from

the protected areas. Results on grazing and pastures indicate that overall, an average of

41.9% of the respondents who owned livestock were getting pasture in the village land

located more than 3 Km from the protected areas (Table 4.4).

According to URT (2011) any human activities taken within a distance of 0.5 Km from
the protected area shall not be entitled for payment in course of the damage caused by

wild animals. This implies that, homes, farms and livestock which are found within less
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than 0.5Km from the protected area (2.5% homes in Natta, farms 6.5% and 8.6% grazing)
are not entitled to any payment on loss caused by wild animals. These results are in line
with the study conducted by Mashalla (2013) in villages adjacent to Mpanga/Kipengere
Game Reserve (Tanzania) where farms located less than 1 Kilometer from the Game

Reserve’s boundary were not compensated in the event of loss caused by wild animals.

The study’s findings also correspond with the studies done by Habib et al., (2015) in
Kashmir region (India) and Makindi et al (2014) in Tsavo Conservation Area (Kenya)
that the rise of HWCs was accompanied by subsequent encroachment on wild land.
Amaja et al (2016) argues that the major cause of human-wildlife conflict in Gera district
(Ethiopia) was habitat disturbance due to expansion of subsistence agriculture around

forest edge, particularly coffee plantation near the natural forest.

v). Rainfall Variability

Distefano (2010) argues that, climatic trends are an important cause of HWC. Secondary
data on rainfall were obtained from Tanzania Meteorological Agency (TMA) at Mugumu
weather station covering the period of 20 years (from 1997 to 2016). The rainfall in the
study area has been fluctuating over years as shown in Figure 4.3. The trend shows
decrease in rainfall with a=-12.7. Unreliable amount of rainfall received in the study area

was also mentioned as a significant cause of human-wildlife conflicts.
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Figure 4. 3: Sums of annual rainfall (>X, mm) for Mugumu Weather Station with
trend line for period 1997-2016

Source: Study Findings, (2017).

During the survey, one of the reasons mentioned by respondents when asked what was
forcing wild animals to move out of the protected areas was that wild animal were getting
out PAs in search for water and food. Drought as one of the causes for human-wildlife
conflicts has been mentioned by different scholars like Mariki et al. (2015) in other parts
of Tanzania. In Kenya, Okello et al (2016) identified the issues of climate change as one
of the drivers to the persistent of human — elephant conflicts to the villages within
Amboseli ecosystem. When protected areas (PAs) become dry, wild animals including
elephants, tend to migrate to human settlements and farms in search of water and pasture,

a factor that leads to human-wildlife conflicts.

4.3.1.4 Measures for Human-Wildlife Conflicts Mitigation

Local communities in the study area have developed and adopted different strategies to
protect themselves, their farms, livestock and properties against wild animals. This is
because they realised that no single strategy was completely enough to deter the wild

animals from causing loss to human beings. The results show that 28.8% of the
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respondents said they were making noises, banging tins and other making noises objects
to scare wild animals. 23.1% of the respondents said they were throwing stones, 13.0% of
the respondents said disturbance shooting was used particularly for the problem animals
like elephants. 12.7% of the respondents were using flash lighting with high intensity.
Other measures were consolation schemes paid by the central government as relief for the
loss caused by wild animals (8.2%), use of chilli method (5.7%), and application of used
oils from engines (4.4%), destruction or killing of the problem animals (3.5%) when such
wild animals became notorious and threatened the human life. Other 0.6% of the

respondents said they were using beehive fences (Table 4.5).

These results correspond with different scholars who reported that strategies were being
used by communities bordering PAs to scare animals like stone throwing, banging of
tins, shooting warning shots (Parker et al., 2007; Hedges & Gunaryadi, 2010; Graham et
al., 2009; Mwamidi et al., 2012; Hoare, 2012; Harich et al., 2013; Mwakatobe et
al.,2014). However, all these methods were not said to solve the problems with animals
completely, due to other factors. For example bees were said to be active during the day
time and not at night while most of the damages especially crops occurred. This agrees
with Sennett, (2013) that most of these methods are short term due to their ineffectiveness

during the night as well with heavy rain.
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Table 4. 5: Other Mitigation Measures

Mitigation measure Frequency, Percentages (%)
(N**)
Disturbance shooting 41 13.0%
Destruction/ killing of the problem animals 11 3.5%
Chilli methods 18 5.7%
Application of used oil from vehicle engines 14 4.4%
Making noise, banging of tins and using other
noise making objects 91 28.8%
Stone throwing 73 23.1%
Beehive fencing 2 0.6%
Flash lighting 40 12.7%
Consolation scheme 26 8.20%
Total 316 100.0%

N** multiple responses

Source: Field data Survey, (2017).

4.3.2 Trend of Human-Wildlife Conflicts

4.3.2.1 Conflicts Before the VLUP

Secondary data on numbers of human-wildlife conflicts were obtained from the Serengeti
district game office and district court. The results of secondary data presented in Table 4.6
show that for the period of ten years, from 1997 to 2006 the numbers of HWCs in the area
were 1,095 with the overall average of 109.5 conflicts per year. The conflicts included
crop raiding (822); poaching (248); human injured and killed by wild animals (3) and

number of cases reported on livestock depredation (22). Missing data were due to poor

recording keeping both at the villages and district levels.
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Table 4. 6: Number of Human-Wildlife Conflicts Before VLUP (1997-2007)

Year Cr Hi/lk Ld Poaching Total number of conflicts

1 2 3 4 5 6
1997 95 md. m.d. 18 113
1998 80 m.d. 7 23 110
1999 93 md. m.d. 15 108
20000 65 md. m.d. 23 88
2001 73 md. m.d. 31 104
2002 93 m.d. m.d. 30 123
2003 76 md. m.d. 22 98
2004 82 md. m.d. 18 100
2005 95 2 m.d. 36 133
2006 70 1 15 32 118
Total 822 3 22 248 1095

Average number of HWC 1997-2006 109.5

Cr - crop raiding; Hi/k - human injured/killed; Ld - livestock depredation; m.d- missing
data.
Source: Serengeti District Game Office (2017) and District Court (2017).

Furthermore, the analysis presented in Figure 4.4 shows that the trend line with positive
slope indicates that numbers of conflicts had been on the increase before the
implementation of VLUP (1997-2006). The total number of conflicts in the study area
from 1997 to 2006 was found to be 1,095. Distribution of the conflicts against the years
shows that it has not been stable and has been varying from year to year (Figure 4.4).
Some long-term fluctuations could be ordinary and do not demonstrate any tendencies.
Others could show the different slope in the trend line. In order to differentiate between
ordinary fluctuations and fluctuations with significant slope, the value of 10% was used.
That percentage could help to differentiate standard fluctuations of any parameter from
the existing trend. If the difference at the beginning and end of studied period would be

more than 10%, it would correspond to the “significant” trend.
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Figure 4. 4: Trend of Human-Wildlife Conflicts Before VLUP (1997-2006)
Source: Study Findings, (2017).

The difference could be calculated between first year and last year of the study period
(ANy. In that case, it would reflect the maximal increment or reduction in number of
conflicts. It could also be calculated for the difference between average number of
conflicts in first 3 years and last 3 years (AN,). Such difference could show more
appropriate results as it based on averaged data for some years at the beginning and end of

the study period.

For evaluation of the trend, significance was used following strategy. That is, if the
difference between data in first year and in last year was more than £10% the trend would
be “significant”; if that difference was less than £10% the trend would be “insignificant”.

Difference (AN;) between data in first year and in last year was calculated under formula
9).

AN:P2-P1 (9)

Where AN — is the difference in number of conflicts; Po— is the number of conflicts at the

end of studied period; P;- is the number of conflicts at the beginning of the studied period.
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Table 4. 7: HWC Trend Evaluation before VLUP (1997-2006)

Period Number of conflicts

Value for first year (P1) 104*
Value for last year (P>) 115*
Difference in number of conflicts (AN;) +12
Percentage (%) +11
Average for first 3 years(P) 105*
Average for last 3 years(P,) 114*
Difference in number of conflicts (AN,) +9

Percentage (%) +9

* calculated on regression equation from figure 4.4.
Source: Study Findings, (2017).

Results of the trend evaluation (Table 4.7) show that before the VLUP establishment, the
trend of the HWC was in between “insignificant” and “significant” (9% to 11%) and had
an upward direction that demonstrated increase in the number of conflicts. Due to this
tendency, in years after 2006 the number of conflicts shall increase and affect more local

residents if the situation remains the same and no any strategy will be implemented.

Furthermore, the analysis of the factors impacting on the number of conflicts was done.
The impacts of the factors as rainfall variability, human population growth, livestock
growth and increase of wild animals in the study area (Figure 4.5) were investigated. The
study revealed high correlation between human-wildlife conflicts and their associated

factors of human population growth, livestock and wild animals increase.
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Figure 4.5: Correlation of the total number of conflicts with rainfall (a), livestock
population (b), human population (c) and wildlife population (d)
before (1997-2006) the establishment of VLUP

Source: Study Findings, (2017).

Figure 4.5 shows that all factors have direct relations with the number of conflicts and
show that if the number of human population, livestock population and wildlife
population will increase, the number of conflicts will increase as well. The human
population, livestock population and wildlife population increase have better correlations
(R?=0.0912+0.171) compared to rainfall (R>=0.0067) which has poor correlation to the
reported number of conflicts in the study area. This could suggest that the rainfall is not a

determinant factor of the human-wildlife conflicts.
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The findings above imply that among the causing factors for human-wildlife conflicts in
the study area before the implementation of VLUP; were the increase of human
population, increased livestock as well wild animals increase in protected areas and
rainfall fluctuation. These findings are not far from the study done by Sogoseye (2011)
who asserted that the human-wildlife conflicts in Wami Mbiki were caused by both

human population increase and wild animal increase.

4.3.2.2 Conflicts After VLUP (2007-2016)

Results on numbers of human wildlife conflicts after the VLUP indicated that for the
period of ten years (2007-2016) there were973conflicts with the average of 97.3 conflicts
per year. These conflicts include crop raiding 672; human injured and killed by wild
animals 7; numbers of cases on livestock depredation 151 and poaching cases 143.Unlike
before the VLUP (1997-2006), after the implementation of VLUP and WMA, records

keeping of incidents of HWCs have improved at both levels (Table 4.8).
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Table4. 8: Number of Human-Wildlife Conflicts after VLUP (2007-2016)

Year Cr Hi/k Ld Poaching Total number of conflicts

1 2 3 4 5 6
2007 85 1 18 30 134
2008 77 1 20 23 121
2009 83 19 20 122
2010 75 1 12 13 101
2011 80 16 14 110
2012 43 19 10 72
2013 52 2 12 8 74
2014 74 1 18 6 99
2015 40 1 11 7 59
2016 63 6 12 81
Total 672 7 151 143 973

Average number of HWC 2007-2016 97.3

Cr=crop raiding; Hi/k=human injured/killed; Ld=livestock depredation

Source: Serengeti District Game Office (2017) and District Court (2017).

Furthermore, the results on linear regression analysis presented by Figure 4.6indicated
decreasing of human wildlife conflicts in the area after the implementation of VLUP. The
downward trend line with negative slope indicates decrease of human-wildlife conflicts.

In 2016, the number of conflicts in the area was 81 compared to 134 in 2007.
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Figure 4. 6: Trend of Human-Wildlife Conflicts After VLUP (2007-2016)
Source: Study Findings, (2017).

Table 4. 9: HWC Trend Evaluation after VLUP (2007-2016)

Period Number of conflicts
Value for the first year (P;) 129*
Value for the last year (P») 66*
Difference in number of conflicts (AN;) -62
Percentage (%o) -49
Average for the first 3 years (P) 122*
Average for the last 3 years (P>) 73*
Difference in number of conflicts (ANy) -49
Percentage (%o) -40

* calculated on regression equation from Figure 4.6.

Source: Study Findings, (2017).

Results of the HWCs trend evaluation (Table 4.9) after the VLUP establishment show
that there was “significant” (-40% to -49%) reduction in number of conflicts. This
reduction was observed since the beginning of the VLUP establishment at the study area.

Hence it demonstrates the improvement of the situation with the human-wildlife conflict
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in the area. Therefore, the strategies of land management through the VLUP have
contributed to reduction of the number of conflicts. Despite the increase in livestock,
human population and wildlife as presented in figure 4.7 (b, ¢ and d) the number of

conflicts were reduced.
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Figure 4. 7: Correlation of the total number of conflicts with rainfall (a), livestock
population (b), human population (¢) and wildlife population (d) after
(2007-2016) the establishment of VLUP

Source: Study Findings, (2017).

This implies that the VLUP has played a role in reducing the interactions between human

activities and wildlife, and hence has led to decrease of human-wildlife conflicts incidents
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in the study area. However, when data from the survey were examined further, the
analysis revealed increased number of human wildlife conflicts to the hamlets closely
bordered by PAs. This corresponds with other scholars who revealed that HWCs differed
along the distance from the PAs and the closest communities were the mostly affected
(Mashalla, 2013; Mwakatobe et al., 2014; Hariohay & Rgskaft, 2015).These findings
closely reflect the study done by Ringo and Kaswamila (2014) in Wami-Mbiki which

revealed that human-wildlife conflicts decreased after the implementation of GMP.

4.3.2.3 General trend of Human-Wildlife Conflicts (1997-2016)

The results on human-wildlife conflicts for the period of 20 years (1997-2016) have
indicated that the main types of conflict in the area were crop raiding 1494(72.2%),
poaching 391 (18.9%), livestock depredation 173(8.4%) and human injured or killed
10(0.5%).Furthermore, the results indicate that the average number (109.5) of HWC was
higher before VLUP compared to the number after the VLUP 97.3 (See Tables 4.6and

4.7) despite the missing data (Table 4.6 columns 3-4).

Figure 4.8 presents the linear regression analysis on the trend of HWC for the period of
20 years (1997-2016). The results indicated that the number of conflicts was decreasing in
the area although the conflicts were changing over time. Furthermore, the overall results
revealed that the conflicts decreased by 18.6 % in the area for the period of 10 years

(2007 to 2016) after the implementation of VLUP.
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Source: Study Findings, (2017)

The decrease of HWCs could have been due to the establishment of wildlife management
area through implementation of VLUP. This result implies the reduction of human
wildlife conflict in the study area after VLUP. Generally, the overall results of this study
agree with study done by Ringo and Kaswamila (2014) which showed the decrease of

human-wildlife conflicts in Wami-Mbiki after the implementation of GMP.

4.3.2.4 Multiple Regression

Multiple regression analysis was conducted to determine the relationship between the
factors causing human-wildlife conflict after the implementation of VLUP in the study
area. Four independent factors namely rainfall, livestock population, human population

and wildlife population were used (Table 4.10).
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Table 4. 10: Data used in Multiple Regression

Year Total Rainfall, Livestock Human Total wildlife
number of mm population population  population
conflicts
2007 134 1043 11660 5990 3554
2008 121 942,9 12036 6214 4011
2009 122 1238,3 12412 6438 3883
2010 101 1190,8 12788 6663 3285
2011 110 952,3 13164 6887 4562
2012 72 1076,6 13541 7111 4901
2013 74 1114,6 13917 7335 5240
2014 99 1162,9 14293 7560 5579
2015 59 1064,8 14669 7784 5918
2016 81 620,3 15045 8008 6257

Source: Field data Survey, (2017).

On the wildlife population, the researcher was interested in the problem animal species in
the study area which were elephants (Loxodanta africana), wild pigs (Patomochoerus
porcus), baboon (Papio hamadryas), hyenas (Crocuta crocuta) and lions (Panthela leo).
The total number of that species was used. The R square (coefficient of determination)
was used to show how human-wildlife conflicts (N) varied with combination of amount
of rainfall (X, mm), human population (Ph, residents), livestock population (PI, livestock)
and wildlife population (Pw, wildlife) (Table 4.10).Formula for such type of regression is

as follows:

N =ap + a1 X + a,Ph + azPl+ a;Pw (10)

Where N- is the annual number of human-wildlife conflicts in IKONA-WMA; X is the
annual rainfall at Mugumu weather station, mm; Ph—is the total population in Natta-

Mbisso and Makundusi villages; Pl —is the total population of livestock in Natta-Mbisso
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and Makundusi villages; Pw —is the total population of wildlife in protected areas
IKONA-WMA, lkorongo game reserve and Grumeti game reserve; ap, a;, a; — are

coefficients calculated by the Ordinary Least Squares (OLS).

The results presented in the Table 4.11 show that the multiple regression results of the

annual number of conflict were based on data for 10 years (2007-2016).

According to Robin (2012) the coefficient of correlation can change from 1 which
corresponds to direct relation and to 0 which corresponds to absence of any relationship.

Different values also correspond to different quality of regression.

If r > 0.8 the correlation is high; 0.5< r < 0.8 the correlation is moderate and r < 0.5 the
correlation is weak. Due to that, obtained coefficient of correlation is 0.90 which testifies
about high correlation, and hence shows suitability of the established regression for

projection in future (Equation 11).

Table 4. 11: Multiple Regression Results for the period after VLUP Implementation

Parameter Value
Correlation coefficient 0.90
Coefficient of determination (R?) 0.81
Norm R® 0.66
Standard deviation 145
Number of years (n) 10
Value p 0.0467
Y-intercept (constant) 22656,6163
Variable 1 (Rainfall, mm) -0,012309
Variable 2 (Livestock population) -13,791348
Variable 3(Human population) 23,0790351
Variable 4(Wildlife population) 0,01532118

Source: Study Findings, (2017).
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The results explain that 81% of the factors causing human-wildlife conflicts in the study
area are as denoted by R? (coefficient of determination). This implies that 19% of other

factors causing human-wildlife conflicts were not studied.

The significance of the established regression model is with the value of p<0.05. The
researcher was interested in predicting the future tendency of the human-wildlife conflicts
number and how it could change if the factors (rainfall, human population, livestock
population and wildlife population) would fluctuate. The results presented in Table 4.9,
show that the regression model has “p” value of 0.0467 (p<0.05) likelihood in giving
good results of prediction. This implies that the model has 95% confidence of the results.

While the obtained results were as follows:-
N = 22656.616 - 0.012-X-13.791-PI + 23.079-Ph + 0.015-Pw (11)

Where N- is the annual number of human-wildlife conflicts in IKONA-WMA; X— is
theannual rainfall at Mugumu weather station, mm; Ph— is the total population in Natta-
Mbisso and Makundusi villages; Pl — is the total population of livestock in Natta-Mbisso
and Makundusi villages; Pw — is the total population of wildlife in protected areas

IKONA-WMA, Ikorongo game reserve and Grumeti game reserve.

4.3.3.5 Prediction of Human-Wildlife Conflicts for Future

The multiple regression analysis was used to predict the numbers of human-wildlife
conflicts in the area for the next 10 years (2017-2027). Human population and livestock
population in the area had the growth rate of 2.8% and 2.5% respectively. The values of
that parameter were calculated on a base of their growth rates. Likewise, the rainfall data
for the last three years revealed that they were decreasing and that was assessed through
its line trend for the year 2027. In contrast, the populations of wild animals were

increasing as a result of conservation management strategies through the establishment of
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WMA through implementation of VLUPs. Its future population through the trend line was

estimated as well.

Results from analysis indicate that in 2027 the area is expected to receive 842mm of
rainfall, while the number of livestock will be 19,276, the human population is expected

to be 10,537 and wild animals will increase to 9990 units.

Furthermore, the results from multiple regression analysis indicate that the predicted
number of human-wildlife conflicts in the next 10 years (2017-2027) will be 144in 2027
in the study area. The results indicate the increase in numbers of HWCs in the near future.
This implies that VLUP prepared in 2006 will not address the issues of HWCs in the area
and hence this calls for planners and other stakeholders mainly on wildlife conservations
and local communities to review the VLUP. Review of VLUP should be done through
community participation and conducting land evaluation. Land evaluation should
consider the aspects land use types, suitability and capability; land units, quality and
characteristics as well land use types and land use requirements in order to accommodate

the human land needs and wildlife.

4.4 Evaluation of the VLUPs Implementation and Monitoring

NLUPC (1998) and NLUPC (2006) identified six steps of establishing, implementing and
monitoring of VLUP. However, in order to evaluate the VLUP, the researcher adopted
two indicators, one indicator for management and establishment (IME); and indicator for
monitoring (IM). As pointed out by Holzapfel (2014), the implication of indicators is
firstly to provide information in summary form and reduce the information need that
would normally be required to paint a precise picture of a situation, and secondly, to

communicate complex phenomena in simplified form to different stakeholders.
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Both indicators of management and establishment (IME) and monitoring (IM) were
established and their score results were obtained by summing up the averages of their
elements to offer an overview of the indicator (See Paragraph 3.6.1.3). Two categories of
likert scales were used. First likert scale was for IME with the minimum scale of 5 to the
maximum scale of 21.The second likert scale was for IM with the minimum scale of 2 to

the maximum scale of 10.

Indicator of management and establishment was built up by five elements: - community
participation (CP); establishment of borders for different land uses (EB); public disclosure
(PD); enforcement (E) and capacity building through public training (PT) at the village
level. While indicator of monitoring was built by two elements: - monitoring entity (ME)
and regular visit (RV). In order to obtain the overall results for each indicator, all
elements from indicator were scaled and measured at the likert scale. Elements measured
with the likert scale from score of 1 to 5 were as follows: - for IME were community
participation; public disclosure and enforcement, while for MI, they were monitoring
entity and regular visit. Likewise, elements measured with likert scale from score of 1 to 3
were establishment of borders and public training, both under the indicator for
Management and establishment (IME). Respondents were asked to evaluate these

elements basing on their given expressions.

Furthermore, based on the score, scale intervals were established by using the range for
each category by grouping into five groups from “very poor” to “very good” (Tables
4.12). The base being the minimum score of 1and its percentage ranges from 0% to 20%
for each category. Based on the average score results obtained from likert scale, each
element was checked in order to identify the position of it and its interpretation as

presented in Table 4.12.
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Table 4. 12: Scale Intervals

Scale intervals from 1 to 5

(1 minimum : 5maximum)

Percentage

Comments/interpretation

Evaluation of Community Participation, Public Disclosure, Enforcement,

Monitoring Entity and Regular Visit

1.0-1.8 0%-20% Very poor
1.9-2.6 21%-40% Poor
2.7-3.4 41%-60% Average
3.5-4.2 61%-80% Good
4.3-5.0 81%-100% Very Good

Evaluation of Establishment of Borders and Public Training

Scale intervals from 1 to 3

(L minimum : 3 maximum) Percentage Comments/interpretation
1.0-1.4 0%-20% Very poor
1.5-1.8 21%-40% Poor
1.9-2.2 41%-60% Average
2.3-2.6 61%-80% Good
2.7-3.0 81%-100% Very good

Source: The Researcher, (2017).
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Finally, the Indicator for Management and Establishment (IME) and the Indicator for
Monitoring (IM) were calculated based on the average score results obtained from likert
scale for each component/element. These indicators were calculated by summing up the
averages of each elements or components to its respective indicator so as to offer an
overview of the indicator. The scale for IME was from 5 as minimum to 21 as maximum,
while the scale for MI was from 2 as minimum to 10 as maximum. In the way, the base
was the minimum score of 5and its percentage ranged from 0% to 20% for IME, while the

minimum score for M1 was 2 and its percentage ranged from 0% to 20%.




4.4.1 Indicator of Management and Establishment (IME)

The index of management and establishment of VLUP was designed through assessing
five elements. The five elements were: Community Participation (CP); Establishment of
Borders for different land uses (EB); Public Disclosure (PD); Enforcement (E) and
capacity building through Public Training (PT) at the village level. Those elements were
expressed by two types of scales. The first scale was from 1 to 5 which composed
Community Participation, Public Disclosure and Enforcement of VLUP, and the second
scale was from 1 to 3 comprising of the two elements; Establishment of Borders and
Public training. Their average score results of each element (see 4.4.1.1- 4.4.1.5) were

presented as shown in figure 4.9.
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Figure 4. 9: Results of the Average Scores

Source: Field data survey, (2017).

The final index of management and establishment (IME) was calculated by summing the
average of all elements. In this case, the minimum scale was 5 and the maximum scale

was 21. The scale was divided into 5 groups which were “Very poor”, “Poor”, “Average”,
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“Good” and “Very good”. Indicator of management and establishment (IME) was

measured and calculated by summing the averages of each element as follows:

IME= CP+ EB+PD+E+PT

Where: ME — is an Indicator of the Management and Establishment of VLUP; CP- is
Community participation; EB- is Establishment of the borders; PD —is Public disclosure;

E —is Enforcement; PT - is Public trainings.

The average score results for each element was as follows; CP = 2.6; EB = 2.0; PD = 3.2;
E= 3.0 and PT =2.1. Therefore, the result obtained for the Index of Management and
Establishment (IME) after summing the average of all elements was found to be 12.9. The
result was interpreted basing on the criteria given by the minimum scale of 5 to maximum

scale of 21 as shown in Table 4.13.

Table 4. 13: Scale Intervals for Index of Management and Establishment

Scale intervals from minimum  Percentage Interpretation/comment
of 5 to maximum of 21 range

5.0-8.2 0%-20% Very poor
8.3-11.4 21%-40% Poor
11.5-14.6 41%-60% Average
14.7-17.8 61%-80% Good

17.9-21 81%-100% very good

Source: The Researcher, (2017).

The results for the index of management and establishment (IME) with the score of 12.9
lies between the intervals 11.5 of 14.6 and its percentage lies, in the range of 41%- 60%.
This implies that the VLUPs in the two villages under the study were moderately
established and managed. These results are similar to Kaswamila and Songorwa (2009)

study on participatory land use planning and conservation to the village communities
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around Tarangire and Manyara National parks (in Tanzania).Where it was study revealed
that, the majority (83%) felt that preplan level of conflicts was low to
moderate(acceptable situation). However, Kami at el (2016) found that there was still low
capacity amongst village councils, VLUM and village land committees to administer and
manage village land thus resulting in poor enforcement and therefore capacity building

needed further attention.

4.4.1.1 Community Participation

Community participation was established and assessed in line with NLUP (1998) through
reflection of different socio-economic groups with their interests, expectations and
powers. Community participation was measured by asking the selected households to

evaluate responses limited to the likert scale from 1 (very poor) to 5(very good).

The results obtained show that majority of the respondents 39 (41.9%) evaluated the
community participation in VLUP at the scale of 3(average). While 20 (21.5%) of
respondents evaluated at the scale of 2 meaning that the community participation were
poor, 17(18.3%) of the respondents evaluated at the scale of 1 meaning community
participation during the VLUP were very poor, while 16 (17.2%) of the respondents
evaluated at the scale of 4 having the views that community participation was good, and
only 1(1.1) % of the respondents evaluated the community participation with the scale of
5 with the view that community participation during the VLUP establishment and
management was very good (Table 4.14). Furthermore, the results indicated the overall
evaluation of community participation and it was found at the average scale of 2.6. This
result was simply interpreted based on the criteria given from the Table 4.12 with the

minimum value of 1 and the maximum value of 5 ranging from very poor to very good.
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Results indicated that the overall evaluation of community participation during the VLUP
was at the average of 2.6. The 2.6 lies to the interval of 1.9-2.6 and its percentage lies in

the range of 21%- 40%, and therefore indicating poor community participation.

Table 4. 14: Evaluation of Communities’ Participation in VLUP

Scale Response Village names Total
1to5 Natta Mbisso ~ Makundusi
(n=40) (n=53)
1 Very poor 7 10 17
2 Poor 9 11 20
3 Average 13 26 39
4 Good 10 6 16
5 Very good 1 0 1
Total 40 53 93

Source: Field data Survey, (2017)

These findings imply that community participation was poor during the VLUP
establishment and management. This could be due to poor involvement of the
stakeholders of different groups, and reflection of their interests during establishment of
VLUP. This is not far from studies in villages of Kaloleni, Mwidu and Visakazi in Wami-
Mbiki WMA and Esilalei, Vilima Vitatu and Sangaiwe villages in Tarangire-Manyara
ecosystem, where villagers were not fully involved during the GMP and VLUP
preparation (Ringo, 2013; Kaswamila & Songorwa, 2009). Kami et al (2016) argue that
the aim of participation is to enable or empower the people so that they may obtain
greater control over the planning process, resources and their lives. Poor community
participation in VLUP could lead to more conflicts among different stakeholders in

utilization of land resources.
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4.4.1.2 Establishment of the borders

To make successful implementation of VLUP, the boundaries of different categories of
land uses like crop cultivation, grazing, residential, wildlife, forest and water sources
must be demarcated and their boundaries be clearly known to the villagers and other
stakeholders (NLUPC, 1998; NLUPC,2006). The researcher was interested to know
whether the boundaries for different land uses were fixed on ground according to the
approved village land use plans. Establishment of borders was assessed through the key
informant interviews of the respective officers and were measured on a scale from 1 to 3.
Where scale 1 represents (descriptive boundaries i.e. only on text document); scale 2
(document and map) and scale 3 (full surveyed boundaries i.e. document, map and

erection of beacons on the ground).

The results show that 11 (84.6%) key informants evaluated the establishment of borders
of the VLUP at the scale of 2, and 2(15.4%) evaluated at the scale of 3 meaning that the
demarcations and surveys of different land uses were done. However, we cannot conclude
that there were no established borders of VLUP scaled with 1 (descriptive boundaries).
Because mapping and surveying of VLUP depends on clearly described boundaries,
therefore we can confidently conclude that of borders for VLUPs, were also established at

the scale of 1 (description).

The overall average obtained from the evaluation of establishment of borders was at the
scale of 2. The result was further interpreted by using the criteria stipulated in Table 4.12.
From the Table, the minimum given value was 1 and the maximum value was 3 ranging
from very poor to very good respectively. The findings indicated that the overall, average
of 2 as given by key informants when evaluating the establishment of borders of the

VLUP. From the Table, the average of 2 is subject to the interval of 1.9-2.2 and its
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percentage lies in the range of 41%- 60%. Therefore, we can conclude that the

establishment of borders of the VLUP was averagely done.

This implies that the existing borders of VLUP for the different land uses were only based
on descriptive boundaries and maps. The absence of beacons to demarcated land uses did
not give clearly known boundaries to the villagers and other stakeholders. This agrees
with Kaswamila (2006) who argued that absence of beacons or sign boards for different

land-use zones could have failed the plan implementation.

4.4.1.3 Public Disclosure

For the implementation and management of VLUP to be effective, it requires
transparency among all stakeholders. The researcher firstly asked the respondents whether
there were public disclosure of VLUPs within communities, and the answers were limited
“yes” or “no”. The results indicated that 93.5% of the respondents agreed that VLUP
were publicly disclosed in their areas, 6.5% of the respondents said the plans were not
publicly disclosed. VLUP were said to be available in Village offices, District Lands and
Natural resources Office and WMA offices and on notice boards. The findings imply that
VLUPs were disclosed in both villages. The results were supported by the signboards
found in Makundusi village and WMA offices showing village land use plans from the

five villages under WMA (See Plate 4.1).
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Plate 4. 1: Signboard in Makundusi Village with the village land use plans for

villages under IKONA-WMA

Source: Photo by Researcher, (2017).

The disclosure of the VLUP was evaluated by selected households on the scale ranging
from 1 (very poorly disclosed); 2 (poorly disclosed); 3 (averagely disclosed); 4 (highly
disclosed) and 5(very highly disclosed). In this case, the minimum score was 1 and the

maximum score was 5.

The evaluation results of Public disclosure show that 47 (50.5%) of the respondents
evaluated the VLUP disclosure with the score of 3, while 27 (29.0%) of the respondents
evaluated it with the score of 4; 7(7.5%) of the respondents evaluated it with the score of
1; 6(6.5%) of the respondents and the other 6(6.5%) evaluated VLUP with the score of 2

and 5 respectively (see Table 4.15).

Likewise, the overall average of the public disclosure evaluation was found with the score
of 3.2. This result was further tested and interpreted using the criteria stipulated in Table

4.12 where the minimum given score was 1 and the maximum score was 5 ranging from
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very poor to very good. These results indicated the overall average score of 3.2 for the
disclosure of VLUP in the two villages. From Table 4.12 the average score of 3.2 is

subject to the interval of 2.7-3.4 and its percentage lies in the range of 41%- 60%.

Table 4. 15: Evaluation of VLUP Disclosure

Scale Response Village names Total

1to5 Natta Mbisso Makundusi
(n=40) (n=53)

1 Very poorly disclosed 4 3 7

2 Poorly disclosed 5 1 6

3 Moderately disclosed 17 30 47

4 Highly disclosed 12 15 27

5 Very highly disclosed 2 4 6

Total 40 53 93

Source: Field data Survey, (2017).

In this regard, we can ascertain that the VLUPs in both villages were moderately
disclosed. This implies that almost half of the stakeholders in these communities were
aware of VLUP in their respective villages and hence transparency was achieved. This
findings agree with NLUPC (1998) and NLUPC (2006) which require VLUPs to be
publicly disclosed in relevant languages, as they tune with higher level plans, interests
and policies, and that planners and decision makers at all levels are sufficiently informed

about the priorities identified by the villagers.

4.4.1.4 Enforcement

The management entity has the roles to enforce the VLUP, and be responsible for
instances of noncompliance. The enforcement actions may include warnings, fines,
suspension or cancellation of land use contracts, or arbitration which are addressed by the

available by-laws (NLUPC, 1998; Kami et al, 2016). Evaluations of the enforcement of
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VLUP for both of the two villages were done through the selected households in their
respective villages. Firstly, respondents were asked whether by-laws were in place, and
the answers were limited to “yes” or “no’’. Majority of the respondents, 93.5% agreed
that the by-laws were in place in both villages and 6.5% of the respondents said there
were no by-laws to enforce the VLUP in both villages. Likewise, respondents were asked
to evaluate the enforcement of these by-laws. The answers were limited on the scale from

minimum 1 (very poorly enforced) to maximum 5 (very highly enforced).

These results are presented in Table 4.16.The evaluation results of VLUP enforcement in
both villages indicate that 51 (54.8%) of the respondents evaluated the enforcement of
VLUP with the score of 3; 17 (18.3%) of the respondents evaluated with the score of 4;
15(16.6%) of the respondents evaluated VLUP with the score of 2; 8(8.6%) of the
respondents evaluated it with the score of 1 and only 2(2.2%) of the respondents
evaluated VLUP with the score of 5. The results indicated that the minimum score during
the evaluation was 1 and the maximum score was 5. The analysis indicated the overall
average of 3.0 scores. Furthermore, the overall average was interpreted by using the
descriptive statistical table for evaluation of VLUP enforcement (see Table 4.12), the
average score of 3.0 lies at the interval between 2.7 and 3.4, and its percentage lies in the

range of 41%- 60%.

These findings imply that the enforcement of VLUPs in both villages was moderate. Lack
of involvement of stakeholders in planning process could be among the reasons that
affected the enforcement of the plans. According to Kaswamila (2006), the presence of
implementation strategies, institutional coordination and sufficient planning skills are

very important to VLUP to be enforced properly.
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Table 4. 16: Respondents’ Evaluation of VLUP Enforcement

Scale Response Village names Total
1to5 Natta Mbisso Makundusi
(n=40) (n=53)
1 Very poorly enforced 3 5 8
2 Poorly enforced 9 6 15
3 Moderately enforced 19 32 51
4 Highly enforced 8 9 17
5 Very highly enforced 1 1 2
Total 40 53 93

Source: Field data Survey, (2017).

4.4.1.5 Public Trainings

Participatory Land Use Management (PLUM) team had the duty to improve the capacity
of village institutions, enable them to take responsibility, and become better organised to
manage village land resources and deal with land-use issues affecting their lives
(NLUPC, 1998). Because PLUM team members were no longer present in the village, it
was important to build capacity at the village level through training Village Technicians

(VTs) and the Village Land Use and Management Team (VLUM).

Public training was assessed through the evaluation done by key Informants on a scale
from minimum scale of 1 to maximum scale of 3. Where scale 1 represents (no training);
scale 2 (training conducted to VTs or VLUM) and scale 3 (training conducted to both
VTs and VLUM). The findings show that 10 (76.9%) of the key informants evaluated the
public training at the scale of 2, while 2(15.4%) of the key informants evaluated it at the
scale of 3 meaning that trainings were conducted to both VTs and VLUM team, and only
1 (7.7%) of the respondents said there were no public training conducted to either VTs or

VLUM. Key informants were further probed on which team was given the training. It
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was reported that most of the members were village council members and VLUM team
members. The assessment indicated the average score for the public training to be 2.1 and

these results were interpreted by using Table 4.12.

From the Table, the overall average of 2.1 as the results for the evaluation of public
training at the village level lies to the interval between 1.9 and 2.2 and its percentage lies
in the range of 41%-60%. These findings imply that public training was averagely
conducted. However, as stated earlier, most of the trained people were VLUM and
Village council members. Likewise, the implication was that there were no specific
trainings conducted to Village Technicians (VTs enable) who were meant to assist their
fellow villagers to implement the VLUP accordingly. This could also be contributed by
the challenges of lack of funds, human resources and tools. During the establishment of
VLUP, there were no land experts at the district level, and Frankfurt Zoological Society
(FZS) hired one Town Planner from Tabora to prepare the VLUP. Majority of the PLUM
members at the district level were non-land staff who could train the VTs to implement
the VLUP. This finding is not far from Kaswamila (2006) who found most of PLUM

team members at district level were lacking land professional skills and expertise.

4.4.2 Indicator of Monitoring (IM)

The main purpose of monitoring is to trace as early as possible any shortcoming with
regard to VLUP implementation and compliance (NLUPC, 2006). Therefore, monitoring
should be integrated in the process of VLUP establishment in order to allow the
identification of problems and taking corrective measures as soon as possible. In this
study, the indicator of the monitoring was established by two components which were
monitoring entity (ME) and regular visiting (RV). Both components were measured at the

scale from minimum score of 1 to maximum score of 5. Their average score results of
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each element were presented as shown in figure 4.15. Results on the individual

components were presented as shown in section 4.4.2.1 and 4.4.2.2.

Score

35 32

7 26 m Monitoring
25 Entity (ME )

2
1.5

m Regular

1 Visits (RV )
0.5

0 T T T T 1

Very poor Poor  Average Good Very good

Figure 4. 10: Results for the Average Score for each Component (ME and RV)
Source: Field data survey, (2017).

The final index of monitoring (IM) was calculated by summing the average of two
components. In this case, the minimum scale was 2 and the maximum scale was 10. Like
in IME, the scale for IM was also divided into 5 groups which were “Very poor”, “Poor”,
“Average”, “Good” and “Very good”. Indicator of Monitoring was measured and

calculated by summing the averages of the two components as follows:

IM= ME +RV
Where: IM — is an Indicator of the monitoring of the VLUP; ME - that is, the presence of

the monitoring entity; RV —is regular visits variable.

The average score results for each component was as follows: ME = 3.2 and RV = 2.6
(see section 4.4.2.1 and 4.4.2.2.). Therefore, the result obtained for the Index of
Monitoring (IM) after summing the averages was found to be 5.8. The result was also
interpreted basing on the criteria given with the minimum scale of 2 to maximum scale of

10.From the Table, the results for the Index of monitoring with the score of 5.8 were
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found between the interval 5.3 and 6.8; and its percentage lies in the range of 41%-

60%(Table 4.17).

Table 4. 17: Scale Intervals for Index of Monitoring of VLUP

Scale intervals from  minimum Percentage range Interpretation/comment

of 2to maximum of 10

2.0-3.6 0%-20% Very poor
3.7-5.2 21%-40% Poor
5.3-6.8 41%-60% Average
6.9-8.4 61%-80% Good
8.5-10 81%-100% Very good

Source:The Reseacher, (2017).

This implies that the monitoring of VLUPs in the two villages under the study was
average. This suggests that Village land use planning should not stop with the
development of a VLUP, but would be required to undergo ongoing investment of time
and resources. For effective monitoring of VLUP, it is important to have monitoring
action plan and monitoring reports be available in a language that the stakeholders can
easily understand. SRMP, (2013) sees monitoring be required to consider the
effectiveness of the VLUP and related by-laws, as are regular consideration and any
updating needed. In addition, Kaswamila (2006) sees other factors which need to go
parallel with the VLUP implementation and monitoring are long action plan, availability
of reports in a user friendly language and presence of boundary demarcations for different

land use zones.

4.4.2.1 Monitoring Entity
Monitoring of VLUP requires an entity to trace as early as possible any shortcoming with
regard to its implementation and compliance. The type of monitoring entity may include

the Village Government (VG), Participatory Land Use Management team (PLUM),

94



Village Land Use Management committee (VLUM) or both of them. The types of
monitoring entity present in the village were assessed through interviews with the key

informants.

The presence of monitoring entity were measured depending on the type of entity on the
scale from minimum score of 1 (no entity responsible) to maximum score of 5(PLUM,
VLUM and VG). The results obtained from evaluation were further grouped into five
groups “Very poor”, “Poor”, “Average”, “Good” and “Very good”. The results from the
interview show that 8 (61.5%) of the key informants evaluated the monitoring entity at
the scale value of 2, saying the entity responsible for the monitoring of VLUP were
village governments, and 5(38.5%) of the key informants evaluated the monitoring entity
at the scale of 5 meaning both PLUM, VLUM and VGs are the monitoring entity of

VLUP in the study area (see Table 4.18).

The results for the type of monitoring entity indicated the average score of 3.2 and were
interpreted by using Table 4.12. From the Table, it is clear that the results for the
monitoring entity with the average score of 3.2 lies between the interval 2.7 of 3.4, and its

percentage lies in the range of 41%- 60%.

Table 4. 18: Evaluation of Monitoring Entity of VLUP at the Village Level

Scale from1to 5 Response Frequency, (N)
1 No entity 0
2 Village Government( VG) 8
3 PLUM or VLUM 0
4 PLUM and VLUM 0
5 Both PLUM, VLUM and VG 5
Total 13

Source: Field data Survey, (2017).
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This reveals that, the monitoring entities of VLUP to all villages were dominated by
village government members. Involvement of village government in monitoring indicates
the failure of other institutions such as VLUM committee to monitor VLUPs in both
Villages. This is not far from Kushoka (2011) who found that monitoring of VLUP in
Mvomero was being done by Village Executive Officers (VEOSs).Active monitoring entity
could have helped to monitor the VLUP through conducting regular visits. However, it
was found that there were no trainings conducted to the monitoring entity on how they
could monitor the prepared plans. This was similar to Kaswamila (2006) who found plans
were left after being prepared without providing necessary plan implementation

strategies.

4.4.2.2 Regular Visits

The PLUM and VLUM teams were supposed to have regular visits to undertake
monitoring to the villages with plans to verify if decisions on action were taken in line
with the VLUP. The researcher assessed the regular visits through interview with key
informants of the respective villages. The answers on “regular visits variable” were
expressed in percentages on a continuous scale going from minimum score of 1 (0%, no
visit) to maximum score of 5(100%, quarterly). Likewise, these results were further

grouped into five groups “Very poor”, “Poor”, “Average”, “Good” and “Very good”.

Table 4.19 presents the evaluation of regular visits from the key informants. The results
show that 8 (61.5%) of the key informants were evaluated at the scale of 2, meaning that
regular visits were done once a year, 2 (15.4%) of the key informants were evaluated at

the scale of 5 arguing that regular visits were conducted every after three months.
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Table 4. 19: Evaluation of Regular Visits Conducted by Monitoring Entity

Scale from1to5 Response on the Frequency, Percentage,

number of visits (N) (%)
1 0%- No visit 1 7.7
2 25%- Once a year 8 61.5
3 50%-Twice a year 1 7.7
4 75%- Thrice a year 1 7.7
5 100%,- Quarterly 2 15.4
Total 13 100.0

Source: Field data Survey, (2017).

The rest 3(23.1%) key informants had different observation, the first scaled 1 implying
that no visits had been conducted, the second scaled 3 meaning regular visits were
conducted twice a year and the third scaled 4 arguing regular visits were being conducted
three times a year . The overall average for regular visits after analysis was 2.6. From the
scale interval table (see Table 4.12), these results lie between the interval 1.9 of 2.6 and

its percentage lies in the range of 21%- 40%.

The implication of these results reveals “poor regular visits” in monitoring of the VLUP.
This situation if left unattended, can lead to failure of the implementation of the VLUP
and hence failure to achieve its desired objectives. Lack of regular visits to monitor
VLUP was also related to failure of the monitoring entity and low capacity of the
institutions both at district and village levels to monitor VLUP. This corresponds with
Kaswamila (2006) who asserted that lack of action plan, reports and by-laws to guide the
VLUPs were factors behind failure of implementing the village land use plans in the

protected areas of bio-networks in northern Tanzania.
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4.5 Perception of the Local Communities on the VLUP Contributions into HWC

Mitigation

Respondents were asked to give their perception on the Village Land Use Plans how they
had contributed to the Human-Wildlife Conflict mitigation after their implementation
since 2006. The questions asked were limited to gauge awareness of VLUP as a tool in
mitigating HWC, trend of HWC after implementation of VLUP, ranking VLUP against
the other mitigation measures and the perception of the VLUP initiatives in mitigating

HWC.

4.5.1 Communities’ Awareness on VLUP in Mitigating HWC

To find out awareness of the communities, respondents were asked whether they were
aware on the implemented VLUP as a measure in mitigating HWC in the study area. The
answers were limited to yes or no. Majority 83.9% of the respondents were aware of
VLUP as mitigation tool towards mitigating HWC, and 16.1 % of the respondents were

not aware (Table 4.20).

Table 4. 20: Communities’ Awareness on VLUP in Mitigating HWC

Awareness Village names (%) Average
Natta Mbisso Makundusi (%)
(n=40) (n=53)
Yes 80.0 86.8 83.9
No 20.0 13.2 16.1
Total 100.0 100.0 100.0

Source: Field data Survey, (2017).

The findings imply that during the initial stage of introduction of Wildlife Management

Area (WMA) and the establishment of the VLUP, awareness creation among the
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stakeholders was very important. This is very important especially when arranging
various HWC management strategies to be effective, and be agreed among all
stakeholders. Similarly, Ringo and Kaswamila (2014) argue that community awareness is
very important for strengthening the performance of the plan. VLUP also facilitates
informed decision-making in the course of allocating land for various uses and needs
which require prior informed consent, negotiations and consultation between all

stakeholders (ECA, 2005; NLUPC, 2006).

4.5.2 Communities’ Perception on HWC After VLUP

Respondents were further probed to give their perception on the status and trend of HWC.
Answers were limited to significantly decreased, slightly decreases, remained constant,
slightly increased and significantly increased. The overall average, results in both village
revealed that, 31.2 % of the respondents perceived HWCs were slightly decreased, 18.3%
of the respondents claimed HWCs slightly and significantly increased. 17. 2% of the
respondents viewed HWC to have significantly increased and 15.0 % of the respondent

said HWC remained constant (Table 4.21).

Table 4. 21: Respondents Perception of HWC After Implementation of VLUP

Response Village names (%) Average
Natta Mbisso ~ Makundusi  (%0)
(n=40) (n=53)
Significantly decreased 125 20.8 17.2
Slightly decreased 37.5 26.4 31.2
Remained constant 15.0 15.0 15.0
Slightly increased 17.5 18.9 18.3
Significantly increased 17.5 18.9 18.3
Total 100.0 100.0 100.0

Source: Field data Survey, (2017).
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Overall results indicate the reduction of the human wildlife conflict in both villages for
the period of ten years. This implies the VLUP has contributed to the reduction of the
human-wildlife conflicts. These results are in line with the findings by Ringo and
Kaswamila (2014) in Wami Mbiki which revealed reduction of human wildlife after the
implementation of General Management Plan (GMP) in Wami Mbiki WMA. The results
support Muruthi (2005) who argues that the long-term solution to human-wildlife conflict

often lies in better planning of land-use in problem areas.

4.5.3 Communities’ Ranking of VLUP

Respondents were asked to rank the VLUP compared to other strategies. Other mitigation
strategies ranked together with VLUP, included disturbance shooting, Killing problem
wild animals, use of chilli, use of oils, making noises, throwing stone, use of beehives
fences, flash lights, and consolation scheme(see Table 4.5). The answers were limited to
low, moderate and high.

The results in Table 4.22show that, overall average, 66.7% of the respondents ranked
VLUP moderate compared to other mitigation strategies while 23.7 % of the respondents

ranked low, and 9.6% of the respondents ranked high.

Table 4. 22: Ranking VLUP against other Mitigation Strategies

Response Village names (%)

Average (%)
Natta Mbisso Makundusi
(n=40) (n=53)
Low 27.5 20.8 23.7
Moderate 62.5 69.8 66.7
High 10.0 9.4 9.6
Total 100.0 100.0 100.0

Source: Field data Survey, (2017).
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These findings imply that communities have perceived VLUP as one of the strategies to
mitigate HWCs in the study area. Communities ranking perceptions were not far from
Shemweta and Kideghesho, (2000) and Muruthi, (2005) who consider as well Land Use
Plans (LUPSs) as the best human-wildlife management strategy which offers best chance
and long-term success because it tackles the root of problems. Similarly, Kaswamila
(2006) considers the village land use planning as a panacea for minimizing land use

conflicts and increasing productivity of natural resources.

4.5.4 Communities’ Perception of VLUPs Initiatives in Mitigating HWCs

Perception of communities on VLUPs initiatives towards mitigating HWCs was assessed
by asking the respondents in the study area. The VLUP has been in place since 2006, this
time it is quite enough to give their views. Respondents were asked to give how they
perceive VLUPs in mitigating HWCs; answers were limited to “useful”, “not useful” and
“not known”. The results show that on average, majority of the respondents 68.8%
perceived the VLUPs were useful in mitigating human wildlife conflicts, 23.7% of the
respondents perceived that the plans were not useful, and 7.5% of the respondents didn’t

know whether the VLUP was useful or not in mitigating HWCs (see Figure 4.11).

67.5% 69.8% 68.8%
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Figure 4. 11: Communities’ Perception on VLUP Initiatives for HWC Mitigation
Source: Field data Survey, (2017).
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This implies that majority of the people in Natta Mbisso and Makundusi villages had a
perception that VLUPs are useful tools in mitigating HWC. The key informants also
agreed that VLUPs had minimized the direct contact between human and wildlife after
the area for WMA-IKONA was set aside, hence reducing the incidents caused by wild
animals. These results correspond with a study in Wami Mbiki by Ringo and Kaswamila
(2014) who found that communities perceived the decline in HWCs after seven years was

facilitated by the implementation of GMP.

4.5.5 Challenges Facing the Implementation and Monitoring of VLUP

Key informants were probed on the challenges facing implementation and monitoring of
the VLUP at the district and village levels. Among the challenges facing the
implementation and monitoring of VLUP were poor enforcement of by-laws, weakness of
village leaders to manage and monitor VLUP, absence of clear land uses boundaries, lack
of funds, lack of awareness on VLUP among the villagers and lack of human resources

(Table 4.23).

Table 4. 23: Challenges Facing VLUP Implementation and Monitoring

Challenges Frequency, (N**)  Percentage, (%0)
Lack of funds 7 17.5%
Lack of human resources 4 10.0%
Poor enforcement of by-laws 8 20.0%
Lack of awareness on VLUP among the 6 15.0%
villagers

Weakness of villages leaders to manage 8 20.0%

and monitor VLUP

Absence of clear land use boundaries 7 17.5%
Total 40 100.0%

N** Multiple responses

Source: Field data Survey, (2017).

102



4.5.5.1 Weakness of Village Leaders to Manage and Monitor VLUP

Results show that among the challenges facing the implementation and monitoring of the
VLUP were the weakness of village leaders to manage and monitor the VLUPs. It was
further argued that, the village governments ignored to use VLUM committees while,
themselves had a lot of duties and responsibilities to do and this led to poor
implementation and monitoring of the VLUP. This is contrary to (NLUPC 1998; NLUPC,
2006) which stressed that the Village Council has the executive powers and
responsibilities for land-use planning and may have to delegate some of its tasks
concerning land matters to the Village Land Use Management (VLUM) committee.
Therefore, in order to achieve the intended VLUP objectives, it is important for the
village government to collaborate with VLUM committees and delegate some duties to

them so as to improve the management and monitoring of the VLUP.

4.5.5.2 Poor By-Laws Enforcement

Interview with key informants revealed that weakness of village leaders to manage and
monitor VLUP had resulted to poor enforcement of the by-laws. According to NLUPC
(1998) by-laws provide the legal basis and are considered as powerful tools to enforce
specific local level agreements concerning the natural resources management and village
land use plans. The implications of poor enforcement of by-laws would result to no
actions being taken to control and penalize any individual who does not respect the
VLUP. For better enforcement of the VLUP, the management and monitoring shall work

together with the enforcement of the by-laws.

4.5.5.3 Absence of Clear Boundaries for Different Land Uses
Absence of clear boundaries of different land uses was one of the challenges facing
VLUP management and monitoring mentioned by key informants. Demarcation and

surveying of borders for different land uses were not done both in the two villages.
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Kaswamila (2006) argues that, absence of beacons for different land-use zones is the sign
of failure of VLUP implementation. Therefore it is of great importance to avoid
unnecessary conflicts among different land users through having clear known boundaries

for different land uses.

4.5.5.4 Lack of Funds
Results in Table 4.22 have also indicated that the lack of funds was a challenge during
implementation and monitoring of the VLUPs in both villages. Issues related to VLUP
management and monitoring were likely to receive less attention during the budgeting,
particularly when amount of funds had to be set for monitoring activities of VLUP. Dalal-
Clayton et al., (2000) asserted that, there has been a tendency only to address problems
prevailing at the community level; institution issues such as land and management of
naturals were initially rare addressed.
During the interview with IKONA-WMA officials it was found that only the demarcated
area with surveyed beacons was the WMA.. Additionally, the DGO commented by saying:
“The funds to facilitate the establishment and implementation of VLUPs for the
villages forming IKONA-WMA were fully donated by Frankfurt Zoological Society
and their interest was to meet criteria of establishing the WMA which requires
VLUP”.
The implication of lack of funds, lack of human resources and lack of survey tools
indicates existence of low capacity in terms of financial and human resources both at
district and village levels. This corresponds with Kami et al (2016) who observed that the
capacity at local levels to implement effective programme like land use planning is
closely tied to the availability of funds, man power and capacity building. Financial
resources to facilitate the management and monitoring of the VLUPs are very important

to be set aside during budgeting. Therefore, the village governments have to set their
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priorities for allocating the limited funds available to VLUP management and monitoring

activities as proposed by land committees.

4.5.6 Suggestions to Improve the Implementation and Monitoring of VLUP

Respondents were asked on suggestion required to improve the implementations and
monitoring of VLUPs in their respective villages. Most of the suggestions given were
strengthening of VLUP committee, improving education campaign on VLUP, improving
and reviewing of the existing by-laws, Reviewing VLUPs, demarcating and surveying the

land uses, and to have regular meetings on VLUP implementation ( see Table 4.24).

Table 4. 24: Suggestions to improve implementation and monitoring of VLUP

Suggestions Village names (%) Average
Natta Mbisso  Makundusi  (%0)
(n=40) (n=53)

Review of VLUP 17.5 15.1 16.1
Improve education campaign on VLUP 20.0 20.8 20.4
Strengthen VLUP committee 20.0 26.4 23.7
Improve and review the existing by-laws 175 20.7 194
Organize regular meetings on VLUP
_ _ 10.0 5.7 75
implementation
Perform demarcation and surveying of

15.0 11.3 12.9
land uses
Total 100.0 100.0 100.0

Source: Field data Survey, (2017).

4.5.6.1 Strengthening of Village Land Use Committees
Strengthening VLUP committees and in particular at the village level (VLUM and VTs)
is very important for the VLUPs to be effectively managed and monitored by the villagers

themselves without high support from the high levels. Training activities can be directed
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to build the local capacity through training the Village Technicians and Village Land Use
Management committees so as enable them take responsibility, and become better
organised to manage village land resources and deal with land-use issues and those of

HWC which affect their lives.

4.5.6.2 Improving Education Campaign on VLUP

Improving education campaign on VLUP was another suggestion given by the
respondents. During the focus group discussion in Natta Mbisso participants argued that
there is a need to increase education campaign on VLUP because ten years now is a long
period and people could have forgotten some issues.FAO (2009) states that efforts
towards sustainability at local level it is importance that forums be set up to promote
information sharing on human wildlife conflicts issues. Therefore, awareness creation on
VLUP among the villagers is very important and could lead for strengthening the

performance of VLUP in mitigating human-wildlife conflicts.

4.5.6.3 Review of the Existing By-laws

It was revealed that the villages in the study area had by-laws, however these were
considered to be outdated and needed to be reviewed and improved in order to meet the
current situation. VLUP processes require local institutional building and may involve
many issues such as: land allocation for different communal and private uses; settling
land disputes; formulation of by-laws (NLUP, 1998). The review of by-laws to enforce
the VLUP effectively should be done through involvement of local people so as get
accepted by the majority and be known by the local people. This will increase the
villagers’ awareness and the sense of ownership and hence support for their

implementation.
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4.5.6.4 Review of the VLUP

Reviews of VLUPs to mitigate HWC in the study area were suggested by the respondents
arguing that the available VLUPs did not reflect the current situation as they were
prepared ten years ago. The need to review these plans were due to human population
growth, increased livestock and wildlife in the area as the results there was a need to
review the VLUP in order to sustain both human, livestock and wildlife. This is in line
with the NLUPC (1998) which suggests the review of VLUP to be done after ten years.
Therefore, the review of VLUP is very crucial and it should be done in a participatory
manner in order to bring the sense of ownership among the villagers and be known by

stakeholders.

4.5.6.5 Demarcation and Surveying of Land Uses

The results show that demarcation and surveying of land uses were not done provided the
VLUPs were in place. Absence of clear boundaries of different land uses was one among
the challenges facing VLUP management and monitoring. Both respondents and key
informants suggested demarcation and surveying of borders for different land uses in
order to avoid unnecessary conflicts among the land users in the area. Muruthi (2005)
sees LUPs as the best HWC mitigation as it tackles the root of the problem. Furthermore,
the application of village land use planning is seen by many as a panacea for minimizing
conflicts (Kaswamila, 2006; Shemweta & Kideghesho, 2000). Therefore, the
demarcations of boundaries for different land uses are very important because they give
clear boundaries of different land uses and hence minimize conflicts among the land

users.

4.5.6.6 Regular Meetings the VLUP
Regular meetings on VLUP implementation and monitoring are very important to meet

and achieve the VLUP objectives. According to NLUP, (1998) meetings of village
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assembly are opportunities whereby stakeholders at the village and sub-village levels may
forward their interests, negotiate and ultimately come to a compromise. These agreements
can be formalized through minutes or other written documents, leading to land use plans,
by-laws, etc. attributing to improved VLUP and a more efficient use and development of

land resources.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

This chapter presents the summary of the study findings based on the specific objectives,
conclusion and the recommendations for improving the use of the village land use plans
in mitigating human-wildlife conflicts. Finally, the study suggests areas for further

studies.

5.2 Summary of the Findings

The study focused on assessing the contribution of village land use plan in mitigating
human-wildlife conflicts in IKONA-WMA within Serengeti district. The study was
conducted in Makundusi and Natta Mbisso villages forming IKONAWMA, which
bordered by other protected areas. Specifically, the study examined the trend of human-
wildlife conflicts, evaluated the village land use plans implementation and monitoring,
and examined the perceptions of the local communities on the VLUP in mitigating

HWCs. In this line, the study came up with the following findings.

5.2.1 Trend of Human-Wildlife Conflicts Before and After Implementation of the
Village Land Use Plan

The study revealed that 18.6% of the HWCs were reduced after the VLUP
implementation. However before VLUP the results indicated 1,095 numbers of human
wildlife conflicts in both villages from 1997-2006. The overall average numbers of
conflicts before VLUP were 109 and the trend of conflicts was increasing at the rate of
9%-11%. On the other hand, after VLUPs, the number of conflicts was decreased to 973
(2007-2016) with the average numbers of conflicts 97a year and the trend of conflicts

were decreasing at the rate of -40% to-49%. Factors for human wildlife conflicts were:
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increasing of populations both human, livestock and wildlife, increased human activities
closely to protected areas and rainfall fluctuations in the study area thus leading to
drought. The study has revealed that in the next 10 years (2027) human-wildlife conflicts
could increase to from 81 to 114 in 2027 as the results of population growth in the area.
Possibly, the VLUP strategy after 10 years will be not enough to overtake the growth of
the human, livestock and wildlife populations. Hence the number of conflicts could start
to rise. The main types of human-wildlife conflicts were crop raiding, livestock
depredation, human death and injury, poaching and destruction of property. While
elephants (Loxodanta africana), wild pigs (Patomochoerus porcus), baboon (Papio
hamadryas), hyenas (Crocuta crocuta) and lions (Panthela leo) were the main wild

animal species involved in conflicts.

5.2.2 Evaluation of the VLUPs Implementation and Monitoring

The results revealed that the implementation and monitoring of VLUPs in the study area
were moderate. Furthermore, the study found that community participation were poor,
demarcation of the borders for different land uses in the area were not done. Also the
study revealed that regular monitoring visits during the implementation and monitoring of
the VLUPs in both villages were poor. The main challenges were lack of funds and lack
of trainings to the monitoring entities particularly for the Village Technicians who were
meant to assist their fellow villagers in the implementation and monitoring of the VLUP

at the village level.

5.2.3 Perception of the Local Communities on the VLUP Contributions into HWC
Mitigation

The study results found that 68.8% of the respondents perceived the VLUP as a useful
tool in mitigating human wildlife conflicts, and 83.9% of the respondents were aware of

the VLUP as the measure towards mitigating HWC. The results also indicated that 46.2%
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of the respondents perceived that the reduction of human-wildlife was a result of
implementing VLUP. As for ranking VLUP with other mitigations, 66.7% of the

respondents ranked VLUP as moderate.

5.3 Conclusion

The results of this study revealed that since the beginning of implementing VLUPs,
HWCs have been decreased in the area. The VLUPs have managed to reduce the number
of conflicts in the area. Despite the achievements of VLUP in mitigating human-wildlife
conflicts, the study found that communities were not fully involved in the process of
VLUP management and establishment. Also the study revealed that, demarcations of
zoned land uses were not done, and hence leading to unclear boundaries for different land
uses on the ground. While predicting the trend of conflicts in future, the study has
revealed the increase of HWCs in the next 10 years from 81 to 114 in 2027 as the results

of population growth which the current VLUPs cannot accommodate.

Measures required to address the challenges involve strengthening the villages land use
committees through training, reviewing the VLUP and its binding by-laws, demarcating
the different land uses to have clear boundaries for land users and to have regular

meetings to enable the VLUPSs be known by villagers.

5.4 Recommendations
The major findings of this study have shown that VLUPs have contributed to the
reduction of HWCs in the study area. However, in order to improve the contribution of
the VLUP towards mitigating human-wildlife conflicts in the area, the study has the
following recommendations:
i.  To strengthen the capacity building at the village level by providing trainings to
village land use committees in order to enable them undertake their duties and

other responsibilities.
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ii.  To set aside funds to facilitate the VLUM on managing and monitoring of VLUP
at the village levels, as well as for following up at higher levels of the district and
national level.

iii. To have forums and education campaign to promote information sharing on
HW(Cs issues and village land use management among all stakeholders.

iv.  To effect demarcation and surveying of borders for different land uses according
to the approved VLUPs to have clear known boundaries on the actual ground.

v. To review the VLUPs prepared in 2006 to reflect the current environmental
settings in all villages forming IKONA-WMA. The reviews of VLUPs should be
done through conducting land evaluation and must have to involve full community

participation at all stages.

5.5 Areas for further research

The study covered two villages forming IKONA-WMA in the country. It is in this line
that the findings from this study reflect the contribution of VLUP towards mitigating
human wildlife conflicts for the villages forming Wildlife Management Areas. Further
research should be conducted to assess the capacity of local authorities to enforce laws

related to land use planning and natural resources in mitigating human wildlife conflicts.
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APPENDICES

Appendix 1: QUESTIONNAIRE FOR HOUSEHOLDS SURVEY

No.

A: Demographic Characteristics of Respondents

1. Sex of the Respondent

N

. Age of Respondent

w

1= Male () 2=Female ( )

1=38-49years ( ) 2=Above50 ( )

. Marital status of respondent 1= Married ( ) 2=Not married ( )

3=Divorced () 4=Widow(er) ( )

4. Level of Education of Respondent

1=Primary school ( )  2=Secondary school ( )

3=College / University ( ) 4= Informal

5. Number of members in your household:
1=1to6( )2=Above6( )

(3]

. For how long have you been living in this area?

1=Lessthan20 years( ) 2= More than 20 years ( )

~

. Are you born in this village? 1=Yes( ) 2=No( )

8. If immigrated to this village, what were the reasons?

1= Land for agriculture ( ) 2= Pasture for livestock ( )

3= Marriage ()

4= Employment ( )

5= Income generating activities ()

(o]

1= Cultivation ()

3= Civil servant ()

. What is your main occupation?

2= Livestock keeping ()

4= Business ()

10. Mention the types of crops which you grow
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B: Human-Wildlife Conflicts Before and After the Implementation of the Village
Land Use Plan

1. Have you ever experienced conflicts with wild animals in your village in the past
10 years? 1=Yes( ) 2=No( )

2. If "yes", what were the types of conflicts with Wild animal that occurred in the past 10
years? 1=Cropraiding ( ) 2 =People attacked and killed ( )

3= Livestock depredation ( ) 4= Property destroyed ( )

5= Poaching ()6=others (SPecCify).......c.cccoovrrrrrvriverivernrne.

3. Which type of conflict does occur more frequently in your area? (Select only one)
1=Cropraiding () 2= People killed/ injured ()

3= Livestock depredation ( ) 4= Property destroyed ( )
5=Poaching ( )

4. Is crop raiding seasonal? 1=Yes ( ) 2=No ( )

5. If yes, please specify?

6. At what time do most of HWC incidents occur?

1=Day( ) 2=Night( ) 3=Alltime( )

7. Give reasons as to why do HW(GCs still persist in the area

9. What is the average distance from your home to PAs?
1=<1Km( ) 2=Betweenl1l-3Km( ) 3=>3Km( )

10. Was any of your family members killed/ injured by wild animals?
1=Yes( ) 2=No( )
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11. Can you recall the average damage of crops (in acres) caused by wild animals for the
past12 months?

SIN | Type Acres cultivated Acres Animals
of crop damaged responsible

OO PWINEF

12. Could do you estimate the damage cost of crops for the past12 months?
(Tsh)

13. What is the average distance from your farms to PAs?
1=<0.5Km ( ) 2=>0.5km ( )

14. What are the most problematic wild animals? Rank them
1=Elephant( ) 2=Hyena ( ) 3=Bushpig( )
4=Baboon ( ) 5=Lion ( )6= Others (Specify)......c.c........

15. Do you face problems with other wild animals in your area?
1=Yes () 2=No ()

16. Do you have any the livestock? 1=Yes( ), 2=No( )

17. If yes, how many livestock do you own? (Number............ )

18. Do wild animals prey on your livestock? 1=Yes ( ),2=No( )

19. If is yes, what are the wild animals involved and the livestock preyed?

21. Where do you get pasture for your livestock?
1=fromPAs( ) 2=from the buffer zone <0.5Km from PAs ( )
3= from the village land which is >1 Km from PAs ()
4= from the village land which is <3 Km from the PAs ( )

5= Others (SPeCIfY).....cccccvveiieiiiiiieee e,
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C: Evaluation of the VLUPs Implementation and Monitoring
1. Do you have Village land use plan in your village? 1=Yes( ) 2=No( )

2. Did the community participate in the process of VLUP establishment?
1=Yes( ) 2=No( )

3. How did you participate in VLUP?
1= through meeting ( )2= Workshop ( )3= Decision-making( )

4= Representative () 5= other specify........cccccevvveviiinnn,
4. How were your interests reflected in VLUP?
1=very low reflected ( )2= low reflected ( )
3= moderate reflected ( ) 4= high reflected ( )
5= very high reflected ()

5. How do you evaluate the community participation in VLUP?
1=very poor ( )2=poor () 3=average( )

4=good ( )5=verygood ( )

6. Were the VLUPs publicly disclosed in your area?
1=Yes( )2=No( )

7. How do you evaluate the means used to disclose VLUP?
1= Very poorly disclosed ( )2= Poorlydisclosed ( )
3= Moderately disclosed ( )4= Highly disclosed ( )
5= Very highly disclosed ( )

8. Give comment for your answer above

9. Do you have by-laws to enforce VLUP in your area? 1=Yes( )2=No( )

10. If yes, how do you evaluate their enforcement?
1=very poorly enforced ( ) 2= poorly enforced ( )

3= moderately enforced ( ) 4= highly enforce ( )
5= very highly enforced ( )

11. What do you suggest in order to improve the implementation and monitoring of
VLUP?
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D: Perception of the Local Communities on the VLUP Contributions into HWC
Mitigation

1. In your experience, what is the trend of HWC in the area after VLUP implementation?
1=significantly decreased ( )2= slightly decreased ( )

3=remain constant ( )4=slightly increased ( )
5= significantly increased ( )

2. Give reasons for the trend of HWC from your answer above

3. What are the current mitigation measures in place for the control of HWC?
1= Disturbance shooting ( ) 2= Destruction/killing of the problem animals ()
3= Chili methods ( ) 4= Application of used oils from vehicle engines ()
5= Making noise bybanging tins and other noise making objects ( )
6= Stone throwing () 7= Beehives fence ( ) 8= Flash light ()

9= Consolation scheme ( ) 10= Others (Specify)

4. Are you aware of VLUP as a mitigation measures that have been applied to control
HWC?  1=Yes( ) 2=No( )

5. If the answer is YES for the question above, how do you rank VLUP compared to
other measure to mitigate HWC?

1=Low( ) 2=Moderate( ) 3=High( )
6. How do you perceive the initiative of the VLUP for HWC mitigation?
1=Useful ( ) 2=Notuseful ( ) 3= Notknown ( )

7. What are your comments related to HWC, and VLUP as the mitigation measure in your
area?
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Appendix 2: INTERVIEW GUIDE FOR KEY INFORMANTS
Date:

Designation Institution:

A: Trends of human-wildlife conflicts before and after the implementation of the
Village Land Use Plan

1. For how long have you been in this position?
1=Lessthan5years( ) 2=5-10years( ) 3= Morethan 10 years( )

2. In your experience, what is the trend of HWC in the area after VLUP implementation?
1= Decreased ( ) 2= Constant ()3= Increased ( )

3. What do you think are the main causes of HWC in your in the area?

B: Evaluation of the VLUPs implementation and monitoring

7. Are you aware of the VLUP as mitigation measure for HWC?
1=Yes( ) 2=No( )

8. If yes, how are the borders for different land uses are established?

1=Descriptive boundaries ( )2=Sketched boundaries (document and map)()
3= Demarcation of Land uses borders ( )

9. Do you have any entity to implement the VLUP in your area?
1=Yes( ) 2=No( )

10. If yes, mention the entity responsible for VLUP implementation in your area

11. Was the capacity building conducted at the lower level to assist VLUP
implementation and Monitoring?
1=Yes( ) 2=No ( )
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12. If yes, please mention

13. Which entity is responsible for Monitoring VLUP in the village?
1 = No entity responsible () 2=VG( )
3=PLUM or VLUM Teams( ) 4 =PLUM and VLUM Teams( )
5= Both PLUM, VLUM and VG ( )
14. How regularly does the monitoring entity conduct visit with regard to the VLUP?
1=0%, novisit( )2=25%,onceayear ( )
3 =50%, twice a year ()4 = 75%, thrice a year ()
5=100%, quarterly( )

15. What are challenges facing the implementation of the VLUP in your area?

area?
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Appendix 3: DISCUSSION GUIDE FOR FOCUS GROUP DISCUSSION (FGD)

Date: Place/ Village:

1. How real is Human-Wildlife conflict?

2. At what frequency are human-wildlife conflicts available?

3. What particular wild animals are involved in the conflict?

5. How can the use of VLUP contribute towards HWC mitigation?

6. Do you have meetings with staff /officials to discuss VLUP as mitigation for HWC?
7. What role does the community play in the use of VLUP to mitigate this conflict?

8. How is VLUP perceived by the community?

9. What is your perception of VLUP in mitigating HWC in your area?
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Appendix 4: CLEARANCE LETTER

THE UNIVERSITY OF DODOMA

DEPUTY VICE CHANCELLOR ACADEMIC, RESEARCH & CONSULTANCY
OFFICE OF GRADUATE STUDIES AND CONTINUING EDUCATION

s ) P.O. BOX 259, DODOMA, TANZANIA.
cing K0%®  Toi 426526 23 10173; Fax: +255 25 23 10005; Email womausagivahon.com; webisia: www udom. 56,12

REF: UDOM/GSR/2016/65 Tuesday, 31 January 2017
To Whom It May Concern:

RE: INTRODUCING MR. NESTORY, JONAS M.

The above named candidate is enrolled at the University of Dodoma for the degree of
Master of Scienca in Natural Resources Management (MSc NRM) with registration number
HD/UDOM/340/T.2015

As an essential requirement of the study programme, each candidate s requived to submit &
dissertation report on a research undertaken within an industry and supervised by a
member of the University's academic staff, Where possible the research should relate to a
practical situation in an organisation or firm selected by the candidate, Candidates are
axpected to use their own initiative to identify & possible research and neqotiate access with
a local firm or organization,

The zbove named canddate has deweloped the proposal titked “CONTRIBUTION OF
VILLAGE LAND USE PLAN IN MITIGATING MUMAN WILDLIFE CONFLICTS IN
IKONA- WMA, SERENGETI DISTRICT." which has been approved for data cofection.
The work may take the form of a survey, ethnography, case studles, etc. Where the
research may contain confidential Information and its publication coud be harmful to the
organization, confidentiality Is assured by the University, Such reports will be seen only by
tha Supervisor and Examiner for examénation purposes.

1 would be grateful if you would provide the candidate with this opportunity to facilitate his
studles while at the same lime gaining so

Sincerety,

K, N
Wazin, A. \ o
For: Director, Graduate Studies and Contin: ducation

C.c: Director, GS&CE
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Appendix 5: CORRECTION FROM EXTERNAL EXAMINER

Issue

Amended pages

Action

Merging section 4.3.2.4

Page numbers 76 and 77

Done
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