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ABSTRACT

TIMOTHY DAVID BAIRD : The Effects of Conservation on Risk Perception and
Behavioral Response among Local Agro-pastoralstéarthern Tanzania, 2004-2005
(Under the direction of Thomas M. Whitmore)

The purpose of this study is to examine the etteat Tarangire National Park
(TNP) has on local perceptions of risk and howehasrceptions inform behavioral
responses. Data were collected through housalhioledys and Participatory Risk
Mapping (PRM) in 8 villages east of TNP in 2004-0By identifying and rank-ordering
respondents’ perceived risks, PRM enhances unaeliatpof the nature and variation of
risks faced within a population by distinguishirgfween the incidence and severity of
subjective risk perceptions. In addition, multiage statistics are utilized to examine the
effects of household size, wealth, and village tioceon risk perception. Results
indicate that proximity to the park has a strorfg@fon the type and severity of
perceived risks. Within villages close to thelpdmwowever, behavioral response to
perceived risks varies considerably. This stuthds light on how behavioral response

to environmental and socio-economic factors is atedi through human perception.
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CHAPTER 1

INTRODUCTION

A. Purpose

Interactions between humans and the environmeosadhe planet are invariably
the result of complex relationships which exist agngovernment policies, systems of
economic exchange, local land use strategies, gicalgorocesses, and environmental
uncertainty. Understanding these entangled relsitips is of critical importance as we
move into an era of evermore rapidly changing $@gid environmental contexts. In
recent decades, conflict in the developing worlthvieen wildlife conservation objectives
and indigenous livelihood practices has severelyatened the sustainability of each
enterprise (Cernea and Schmidt-Soltau 2006, 37mhen 2006). These concerns are
increasingly relevant in East Africa along the easborder of Tarangire National Park
(TNP) in northern Tanzania.

The purpose of this thesis is to examine the effeait TNP has on local
perceptions of risk among Maasai agro-pastordlistsy near the park border and how
these perceptions influence risk-mitigation andimgpesponses. The term risk here is
used interchangeably with “concern” or “worry”. Bmand colleagues (2000) correctly
note that many cultures do not have a word thastages exactly to the English word

“risk”. This is indeed true with the Maasai of tfteern Tanzania.



Smith and colleagues (2000) identify two genergarapches to the concept of
risk. One approach focuses on subjects’ perceptaon attitudes, recognizing variation
among otherwise similar subjects in their appraséa particular risk regardless of
whether any individual’s appraisal is statisticalnsistent with past history (2000). The
other, more objective approach, is frequentistyéong on standardized, quantifiable
occurrences and severities of undesirable eve@@9j2 According to Smith and
colleagues (2000), the frequentist approach gdgetafines “risk” as “imperfect
knowledge with known probabilities of observing e outcomes, as distinct from
‘uncertainty,’ for which the probabilities are urdkman”. In this analysis, riskis taken to
mean exposure to potentially unfavorable circunttarand the possibility of incurring
nontrivial loss. In the East African savanna, éheiscumstances can include livestock
and human disease, rainfall variability and droutirtd tenure insecurity, problems with
wildlife, agricultural pests, alienation from nesasy resources and other factors that
threaten one’s livelihood and that can lead to fimsecurity and mortality. Mitigation
responses are those actions or activities thaedermitigate one’s exposure to these
circumstances. Coping responses, however, areegtiwhen unfavorable circumstances
befall a household. In other words, mitigationpsses try to prevent “negative” events
and coping responses try to deal with ‘negativerdés when they occur.

In this thesis, | hypothesize that the presenceaofngire National Park
influences the risks that locals perceive they fawe that these perceptions, in turn,
shape their behavior. With this aim, the analysisproceed in four stages. In the first
stage, | will review the socio-economic, politicahd ecological background of this area

and its inhabitants to situate the context in whiaman perception and behavior are

! During interviews, respondents are asked about “wasi” mgavomnries or concerns.



formulated and managed. In the second, | will ig@nd compare perceived risks in
villages at varying distances to the eastern bastire park to elucidate perceived risks
that may be directly related to the park. In thiedtstage, | will examine the socio-
economic correlates of perceived risks in villagear the park to determine whether the
relationship between household assets and rislepgon varies between “park” and
“non-park” risks. It may be that wealth buffersaagst some risks but not others and that
this is reflected in local perceptions. In therfbul will describe the village-level
behavioral response perceived risk near the park to see what riigation and
coping strategies are employed and evaluate hoyvattieulate with conservation goals
and economic development in this area. Along tlasaues, this thesis will attempt to
address the following research questions:
1) How does proximity to Tarangire National Park imipacal
perceptions of risk in Simanjiro and Kiteto distsien northern
Tanzania?
2) Within villages close to the park, what influencewllage and
household factors have on perceptions of “parlsrisompared to
“non-park” risks?
3) Within villages close to the park, how are behaalioesponses related
to risk perception at the village level and in wivalys do these

behaviors articulate with conservation goals amyibrreal
development?

This research has the potential to contribute ingmbitheoretical insights in the
area of social/lecological research. Traditionatigny social scientists interested in
human/environment interactions have described natiaf behavior regarding land use
and livelihood strategies as dirgebducts of government policies, household
demographics, ecological processes, and economgtraints and opportunities. While

these factors are indeed central to behaviorabows, the effect of human perception in

2 Throughout this thesis, the term ‘behavioral responsiihe used to refer to mitigation and coping
responses to perceived risk.



mediating the influence of these factors has beeemexplored. This study
conceptualizes human behavior as a product ofthetlobjective factors that the
household is exposed &3 well aghe subjective perceptions of how those factors
influence household behavior. By examining how haroognition is related to
livelihood and land-use change, this research mbegend this simple deterministic
models that correlate human behavior with the odng environmerit

B. Background

Pastoral groups have shared the savanna landsdépeildlife in East Africa for
thousands of years (Homewood and Rodgers 1991e baiid Dyson-Hudson 1999). In
the last century, however, longstanding relatignsibietween humans, livestock, and
wildlife have been undermined by human populatiarease and the rise of wildlife
conservation (Ellis and Swift 1988; Homewood e2801). Buoyed by numerous
factors including improved medical technologiesaihinave lowered mortality rates, the
populations of Kenya, Tanzania, and Uganda haveased by more than 300% since
1960 (UN 2007) (see Fig. 1.1). Figure 1.2 presantsial population growth rates in
five-year intervals for these countries comparethéoglobal mean (UN 2007).
Currently, population growth rates in East Africea among the highest in the world.

For their own part, parks and protected areasetketide or restrict human use
have also been important in reshaping human/ vigldiiteractions in this region since
early in the 28 century. Local residents have been regularnalied from their lands
for conservation since the first national parksevestablished in the 1940s. The size and

number of parks continued to increase through ¢thenéal period and accelerated

% The term “contextual environment” is used here to refétésocial, economic, political, and ecological
environment which provides the context in which househuilalke decisions.



following independence with the support of inteioiaal NGOs (Adams and McShane
1992; Neumann 1998). Wildlife protection plan¥ienya and Tanzania specifically
have targeted arid/semi-arid lands formerly or @ndlg occupied by pastoral groups

(McCabe 2003a). Today, 94 protected nationdtgpand game reserves can be found in

Fig. 1.1. Population Growth in East African Countries Sice 1960
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Kenya, Tanzania and Uganda, representing aboutdf3Be total land area of the three

countries (Barrow et al. 2001), a much larger petiange than in most countries.

Tanzania stands out with over 17% of its land greéected (see Table 1.1).

Table 1.1. Population and Parks in East Africa

Population Pop Growth No. of Park Area % Total Land
2005 (“000)= Rate (00-05)> ParksP (sq. km.)® Areac
Kenya 35,599 2.6% 36 43,673 7.7%
Tanzania 38,478 2.6% 32 151,496 17.1%
Uganda 28,947 3.2% 26 20,650 10.5%
Total/Avg. 103,024 2.8% 94 215,819 13.1%

Notes to Table 1.1: (a) From UN (2007). (b) Includes Game Reserves. Data from Barrow, Gichoni, and
Infield (2001). Numbers cited in other sources sometimes vary. (c) Park area figures from Barrow,
Gichoni, and Infield (2001); total land area from FAOSTAT (2003). (d) Mean value.

With these demographic and conservation transitiprigected areas have
become circumscribed by growing human populatiand,the “islandization” of those
places has become a major concern for conservsisonAttempts to protect biodiversity,
“natural” habitat, and wildlife have collided wi#fforts to support human land-use
needs. Conflicts like these are expected to mashiia the future.

Equally, these conditions have contributed to tiseespread decline of the
traditional pastoral economy in East Africa (Homed@nd Rodgers 1991; Hogg 1992;
Galaty 1994; Fratkin and McCabe 1999; Heald 1998cBngton 2000; Homewood et
al. 2001, Little et al. 2001; Thompson and Homewg6@2). This decline, in part, is
also the result of environmental constraints toviaility of livestock grazing. Data
from the Ngorongoro Conservation Area (NCA) in hern Tanzania suggest that while
the human population grew steadily between the 485@ the 1990s, the livestock
population fluctuated around a long-term mean (MmCH92; McCabe 2003a). The
consequence of this was that more and more peapie to depend on the same number

of animals and concomitantly households becamegpwath each generation. While the



factors limiting herd size and affecting herd cosipon in this context are not well
understood, it is believed that livestock disedseught and increased rainfall variability
served to undermine the viability of the pastoairemy.

To mitigate the risks associated with strict padtem, the Maasai, who represent
the dominant ethnic group in the area, have begaaopt agriculture as part of a
diversified livelihood strategy (Little et al. 2008icCabe 2003a; McCabe 2003b).
Agriculture was first adopted as a livelihood dsi@cation strategy about 40-50 years
ago; however, the rate of change has increasdutipdst 10-15 years. Today, reliance
on agriculture is the most apparent change in pontffanzania — for some, cultivation
now represents their only means of subsistence @de@nd Leslie 2004). Others have
adopted mixed-subsistence strategies (agro-pastojalwhile some remain strictly
herders. In Tanzania and elsewhere, the tranditoon pastoralism to agro-pastoralism
has led to a rapid and pronounced reconfiguratidheolandscapes surrounding
numerous savanna parks (Little et al. 2001; McCAl83b).

The adoption of agriculture by the Maasai has ligonated prior concerns
regarding the sustainability of Maasai land-usatstries. Beginning in the 1970s,
rangeland ecologists began to challenge previcly notions that pastoralist systems
were not sustainable in the long-term and ultinyaied to environmental degradation
(see Ellis and Swift 1988). Today many ecologi€sughenour et al. 1985; Ellis and
Swift 1988; Behnke et al. 1993) see nomadic paksanas either having a benign effect
on arid and semi-arid systems or playing an impontale in maintaining those systems.
Cultivation, however, continues to be widely regar@s antithetical to conservation

objectives (Western and Gichohi 1993; Oates 1988)drgh 1999; Homewood et al.



2001) and now stands as the primary issue of coatebetween land managers and

conservationists.

C. Study Site

The Tarangire-Manyara region in East Africa (alatbetl the Maasai Steppe) is
the most diverse and complex grassland savanngsteosin the world (Olson and
Dinerstein 1998; Coe et al. 1999). This area eotsithe Serengeti-Loliondo-Maasai
Mara landscape to the west with the Amboseli-Wakitnidnjaro region in the east.

Areas within and surrounding this region have be&rnationally recognized for their
biological importance. In 1979 in the area noitthe Maasai Steppe, the Ngorongoro
Crater, was designated by UNESCO as a World Herigite (UNESCO 2007). In 1987,
Lake Manyara National Park earned Biosphere Resttatels. And recently, the WWF
has designated East African Acacia Savannas iM##sai Steppe to be one of the
world’s 200 most biologically important and consaren worthy habitats (see Olson and
Dinerstein 1998; Olson et al. 2001).

Tarangire National Park lies in the heart of thissasof protected zones. The
geographic scale of this project is limited to mpke of villages east of TNP in the
districts of Simanjiro and Kiteto which also encamsg the Simanjiro Plains (see Fig.
1.3). The study area can be generally describedmasarid with mixed grasslands and
woodlands. Land use is predominantly compriseshi@ed agriculture, livestock
grazing, and wildlife management which are eachiletgd in part by a bi-modal annual
rainfall regime. While Tarangire NP itself proteainportant dry-season water resources,
the Simanijiro Plains, which lie outside the eastmrder of the park, provide critical

grazing and calving areas for thousands of wildsb@®»nnochaetes taurinyand zebra



(Equus burchel)ithat migrate to find lush forage during the wedson. In fact, the
Tarangire-Manyara ecosystem boasts the secondstagasonal migration of large
ungulates in East Africa after the Serengeti-Maan, and one of the largest on the
planet. (Lamprey 1964; Kahurananga 1981; Reid. €i988).

Villages in the districts of Simanijiro and Kiteta the eastern border of Tarangire
National Park were chosen for this study due ta r@ximity to the park, the
importance of wildlife migration corridors in theaeeas, the rapid spread of agriculture
in the region, and the apparent recent changesioy rof the inhabitants’ livelihood

strategies.

Fig. 1.3. Map of Study Area
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C. 1. Topography

Both Simanijiro District and Tarangire NP lie betwe®252’ and 4°24'south and
36°05’ and 36°39’ east. The primary topographatdees in this region are related to
large-scale volcanic rifting. The escarpment effft Valley rises from broad
expansive flatlands through scattered hills to &iens between 900 and 1200 meters
above sea level in TNP and between 1356 and 1688nanjiro (Kahurananga and
Silkiluwasha 1997). Comprised mainly of flats a¥4 and tuft, soils in the area are
highly susceptible to erosion. Dark red sandy tbam can be found in the well-drained
areas, while the flood plains contain black cogoits (i.e., vertisof) (Kahurananga and
Silkiluwasha 1997).
C.2. Rainfall & Vegetation

Both Simanjiro and TNP are classified as semi-aciological zones (Pratt et al.
1966). The region experiences two rainfall seasatisthe short duration rains falling
from October to December and long durations raims fFebruary to May. Average
annual precipitation is 500-700mm in the lowlanéaar of Simanjiro (Madulu and
Kiwasila 2005). Seasonal rains, however, are gighlatic and characterized by
significant spatial and temporal variability.

Lamprey (1963) has described in detail the vegmtaif TNP. He notes that it

consists ofCombretum—DalbergigAcacia—Commiphoravoodlands and grasslands. In

* When irrigation is available, crops such as cotton, wiseaghum and rice can be grown in vertisol. In
this region, however, irrigation is uncommon and rdnflarming is very difficult with vertisol because the
soil can be worked only under a very narrow range of meistonditions: they are very hard when dry and
very sticky when wet.

10



Simanjiro, vegetation is mainly short grasslabey{taria—Panicum)(Kahurananga

1979). For a full description of Simanijiro’s vegtdn, see Kahurananga (1979).

C. 3. Population

Historically, migratory livestock herding was thest intensive form of land use
in the Maasai Steppe region and the area was $pagaulated. During times of
drought, disease, or other circumstances thairkalved considerable loss of livestock
(e.g., cattle raiding), the Maasai were known ttlesgvith neighboring agricultural
groups (Waller 1976; Waller 1984; Anderson 1988]1eéva 988). After a crisis, some
Maasai remained permanently where they settledewatiners returned to their former
areas, some with wives from agricultural groupsnil@rly, some members from
agricultural or agro-pastoral tribes who migrateid iMaa (i.e., language of the Maasai)
speaking areas, in time were naturalized as Mglgse and Brockington 1997).

While many believe that the adoption of agricultoyethe Maasai was largely
driven by relative poverty and food insecurity,rthés some ethnographic evidence that
suggests that the Maasai were also motivated hyoeaic opportunism and the potential
to reduce the need to sell cattle to purchase ébloerand supplies (McCabe et al. 1997,
Brockington 2002). The culmination of these evemtd governmental policies limiting
access to grazing resources have tended to prahetecorporation of agriculture by
the Maasai as a livelihood diversification strate@yycreased sedentism, which
accompanied the adoption of agriculture, may beifsagntly interrelated with human

population growth during this period (O'Brien et E87).
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The 2002 Tanzanian Population and Housing Censarsz@hian National Bureau
of Statistics 2004) reported populations of 141,800 152,000 in Simanjiro and Kiteto
districts respectively. Average household siz8imanjiro ranges from 3.9 to 5.1.

While the Maasai constitute roughly 90% of thesmbers, populations of Waarusha and
Barabaig are also commonly found in this regiongrstion into the area has been
another important source of population growth i plast 20 years (Madulu and Kiwasila
2005). OIKOS, an Italian NGO working in the arestimated that annual population
growth rates in portions of the Maasai Steppe rdoreg@een 3.1 and 22.8 percent
including natural increase and net in-migrationr@hgire Conservation Project/OIKOS
1998). Currently there about 350,000 herdersenMiaasai Steppe who manage roughly

one million zebu cattleBos primigenius indicygSachedina 2006).

C.4. Economy

The Manyara Region, which includes both Tarangiatidshal Park and Simanjiro
District, is quite impoverished (Madulu and Kiwas#005). The transportation
infrastructure is not well developed, many placethe region are without electricity, and
social services are poor and/or lacking (Madulu léivehsila 2005). In Simanijiro,
agriculture and transhumant pastoralism are thagi livelihoods with most
households engaging in both activitiedhe average income is estimated to vary

between US$150 - $200 per year (Madulu and KiwaXI2b).

® Pastoral production systems are those in which 50% or efiti@useholds’ gross revenue (i.e., the total
value of marketed production plus the estimated value ofstabse production consumed by households)
comes from livestock-related activities or where more than d86usehold food energy consumption
consists of milk or milk products produced by the hoakkhAn agro-pastoral production system is one in
which more than 50% of household gross revenue comedérommg and 10-49% from pastoralism
(Swift: 1988, Morton & Meadows: 2000).

12



Roughly 60% of the regional economy is comprisedméll and large-scale rain-
fed agriculture (Madulu and Kiwasila 2005). Mecizad techniques are generally
restricted to the larger farms, although tractoescmmmonly hired by small-scale
farmers. Maize, pigeon peas, beans, sorghum, waedtananas are the main crops
grown in this region. In the past few years, pigpeas in particular have become an
important cash crop. Rain-fed agriculture, howgigemarginal in many cases due to
considerable rainfall variability.

Despite the uncertainty associated with drouglseale, and inter-tribal conflict
livestock herding remains a critical part of thgiomal economy. Still, the Maasai have
continued to diversify into other sectors. Witkhe last 6-8 years, wage-labor migration
to Arusha and Mererani for service industry and gfeme trade jobs respectively has
become increasingly common. The implications thase economic pursuits hold for
land-use around Tarangire NP remain to be seerat Witlear, however, is that the
survival strategy of a rural household in this areaters on a set of risk minimization
procedures, of which livelihood diversificationgaramount.

In concert with Simanijiro’s widespread conversiomagriculture, the Maasai
Steppe region has become a keystone of northerrahais rapidly growing tourist
economy. Visitors to Tarangire NP alone grew ffa200 in 1988 to more than 85,000
in 2004 (Sachedina 2006). Together with nearbyyea National Park, TNP brings in
more than US $3.2 million annually not includingeaue generated by hunting tourism
outside the parks (Sachedina 2006) . While sontlkesfe funds are used to subsidize
several smaller parks, this revenue representasidarable source of foreign exchange

for the government of Tanzania (Otto et al. 199Bgspite the ecological and economic

13



importance of the parks, photo and hunting touthsive yet to play a significant role in
reducing poverty or supporting sustainable landawgeomes in local villages

(Sachedina 2006).

C. 5. Tarangire National Park & Local Communities

Established in 1970, Tarangire National Park sugspmme of the highest densities
of large ungulates in East Africa. In additiorhrboring important populations of oryx
(Oryx beisajnd lesser kudur¢agelaphus imberb)jsthe park is home to the largest
population of elephantf¢xodonta africanain northern Tanzania (Foley 2006). While
TNP serves as an important dry season refuge fdtif@j the park protects only 2,850
km? of the roughly 20,000 kfrin the Tarangire-Simanjiro ecosystem. Each year,
migrating ungulates and the predators that follo@nt spend roughly six months on
lands occupied by Maasai agro-pastoral communiti€&manjiro (Sachedina 2006).
Western and Gichohi (1993) have estimated thatigepe large amount of protected
area in East Africa, 70 percent of wildlife arepsissed outside of protected areas on land
which overlaps with pastoralism. In an earliergrapVestern and Ssemakula (1981)
drew from island bio-geographic theory when theggested that unfenced, uncultivated
rangelands adjacent to parks are necessary t@sethe total range of resources
available to wildlife and thereby promote long-tesotcess of protected species. This is
of even greater import for migratory species.

Before the establishment of the park, the areasatieanow Simanijiro District and
Tarangire National Park made up the traditionalttewy of the Kisongo Maasai (Igoe

1999). During these times, Maasai patterns ofiggaand migration were quite similar
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to those of the vast herds of ungulates with wihely coexisted. Occasionally, livestock
and/or people were attacked by predators, butliathe relationship between wildlife
and herders could be characterized as symbiote (1§99; Igoe 2002). Controlled
burns set by the Maasai helped to promote flushastatious grass that benefited
wildlife as well as livestock (Igoe 1999; Igoe 2005imilarly, large mammals
(particularly rhinos and elephants) helped to k#apn brush, which served to open new
grazing areas and limit tsetse fly infestation €d®99).

With the creation of TNP, human use of resourcégkimihe park boundary was
made illegal and the previous day-to-day activitiEkcal residents were criminalized as
they have been in other protected areas in Tangs@&Neumann 1998; Brockington
2002). Exclusion has been enforced by paramilitaniys of state wildlife authorities for
several decades (Igoe 1999).

Partly as a result of this exclusion, land useidatthe park has changed
dramatically in the past two decades due to thetmlo of agriculture by the Maasai.
One result of this conversion is that cultivateedds are beginning to block important
corridors from the park to the Simanjiro Plains#tening species which migrate to feed
and give birth in the rainy season. The progressonversion of rangelands to large-
scale farming and permanent subsistence agricudnereontributing to the
“islandization” of Tarangire National Park (BorrE385). Continued "islandization" of
Tarangire NP will likely precipitate population diees for many species in the
ecosystem (Tarangire Conservation Project/OIKOS198eten and Prins 1999).

Aerial survey data of large migrating species satgdeclines of over 50 percent in the

Tarangire ecosystem during the 1990s (Tarangires€woation Project/OIKOS 1998).
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The adoption of agriculture, however, has not eebonanza for local land users.
Frequently, migrating animals destroy agricultdiglds, prey on livestock and attack
humans. The villages in Simanjiro district havfened considerable resource loss in
terms of land, livestock, and crops as wildliferaors run across villages and wildlife
graze outside Tarangire National Park, especiaitynd the wet season. Ultimately, this
situation threatens both the integrity of the Tgremecosystem and the economic
viability of nearby villages.

Before the Maasai were alienated from the resourc® area that became
Tarangire National Park, they faced many riskdhairtday-to-day livelihood activities,
including drought, limited access to water, livegtpredation and disease, and human
disease. In the time since TNP was gazetted, neaecns have grown within local
villages and some concerns have become more selvaetwood is more difficult to
come by, grazing lands more limited, and the thoé#&nd alienation is persistent. The
adoption of agriculture by the Maasai to adjugh&se changes has left households more
susceptible to rainfall variability as well as ieaased conflicts with wildlife as ungulates
and agricultural pests destroy cultivated fieltidy goal is to elucidate the process by
which the contextual environment in which the Madisa continues to influence their
behaviors, which in turn serve to affect the pananseof the contextual environment.

D. Outline

This chapter has described the purpose of thiystnd provided an introduction
to the regional issues around Tarangire Nationel Bt have helped to shape its
human/ environment system. In the next chapteil kituate the conceptual framework

within the relevant bodies of literature that infothis research. In Chapter 3, the data
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and methods used in this analysis will be preseinteétail. A description of the survey
design and techniques for the original data cabbecwill be followed by a detailed
description of the methods employed in this pag&napter 4 will present the results
obtained for each stage of analysis. Chapter Ecaiiclude the thesis with an
interpretation of the analysis results, a discussiathe assumptions and limitations of

the study, and suggestions for future research.
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CHAPTER 2
LITERATURE REVIEW

Conceptually, | propose heterogeneous human pévoegd an important
mediating factor in shaping human behavior. Furtioee, | assert that contextual
environment in which local perceptions are formegdriofoundly affected by the presence
of exclusionary wildlife parks. Broadly, | hyposiee that proximity to a protected
wildlife park influences the type and intensityloal perceptions of risk which, in turn,
influence diverse behavioral resporfseEo examine these claims, | conducted a case
study among several Maasai villages east of Taramgational Park in northern
Tanzania.

Theoretically, | proceed from the notion that: Idnd users in this region live
within a complex and varied multi-scalar systen);tf dominant parameters of this
system are environmental variability, cultural nerithe politics of wildlife and
conservation, and the economics of foodstuffs andsm; and (3) that local adjustments
to these parameters can often be seen as adaptiaecordance with this approach, my
study draws from theory and empirically based nesem the fields of cultural and
political ecology, human ecology, and contemporatgrdisciplinary studies on
conservation and communities. In this sectionillldescribe the historical lineage of

these fields as well as the scholarship they haaldad as it applies to this study.

® Specific research questions and hypotheses are detailed in Chapter



A. Cultural & Political Ecoloqgy

In 1923 Harlan Barrows (1923, 3) called for a gaply as human ecology which
would “make clear the relationships existing betvtee natural environments and the
distribution of the activities of man”. Two pronent academic trajectories that were
initially pursued to address this call were hazaedearch, which sought to articulate the
social aspects of environmental perturbations wrettged societies, and cultural
ecology, which focused on the human utilizatioee¥ironmental resources in the
developing world. Paul Robbins’ description of th&ins of political ecology (2004)
provides a thorough review of scholarship in theaarof hazards research and cultural
ecology.

Beginning in the 1940s, scholars at the Universit¢Zhicago led by Gilbert
White began to focus their attention on the vulbiitg of modern society to
environmental disturbances such as earthquakes, tiroughts, and floods. These
naturally occurringenvironmentaproblemswere recast as environmenaaid social
artifacts. This approach spawned a new, policgated area of inquiry, which sought to
better understand the management and ameliordtioske defined as the quantifiable
likelihood of adverse outcomes of human policies behaviors. In an early paper,
White (1945) challenged traditional construction @mgineering-based approaches to
dealing with floods. He claimed that building dawes irrational, expensive, and failed
to address important underlying human issues. repgsed that better land-use planning
and changes in human behavior could more effegtaet! efficiently reduce the

negative consequences of future floods. The sggmte of this academic turn is that it
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introduced the idea of risk into the realm of geqgdry and sought to describe naturally-
occurring environmental phenomena in terms of $@cid political dynamics.

The foundations of what would become cultural egglwere laid in the 1950s
with the work of Julian Steward. Challenging tirenched cultural-historical approach
in Anthropology which he saw as overly relativistied largely dismissive of the
environmental factors in the development of cult@teward (1955) argued that the
origin of particular cultural features could be eggrhed by understanding how humans
utilized environmental resources through subsigtemd work, activities, he claimed,
which are part of the primary realm of culturefloe “cultural core”.

Steward (1955, 37) claimed that cultural ecologgy$attention to those features
which empirical analysis shows to be most closelyplved in the utilization of
environment in culturally prescribed ways”. Seekiuniversal science of culture which
would permit cross-cultural comparisons, he adwtaigorous quantitative
investigation. In time, cultural ecologists wowlnime to utilize the science of ecology as
their primary analytical tool. This led to a neermacular in the social sciences wherein
human behaviors and activities were framed in tesfribeir ecological function and role
in regulating nutrient and energy flows within antepstatic social-ecological system.
This approach had wide-ranging appeal.

Frederick Barth (1969), for example, suggestedtti@inter-relationship of
diverse mountain communities in Pakistan were agdl by the various niches that each
group filled in the regional ecosystem. Of the Mgmeople of New Guinea, Roy
Rappaport (1967; 1968) argued that important cailti@atures within their society

served to stem the concerns associated with unetgadpulation growth and maintain
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ecosystem stability. Bernard Nietschmann (1978p#etl theoretical and
methodological approaches similar to those of hesipcessors for his study of the
Miskito Indians of Nicaragua, however, he found tih@ fundamental problems which
the Indians faced were not driven by the internalabolism of the ecosystem but rather
the global economic market. Here we can begiréoearly traces of what would
become political ecology.

While much subsequent research has appropriatélsized these foundational
works for their parochial view of scale, their gmecupation with function, their
obsession with energy accounting, and their tendemessentialize human behavior,
these studies were among the first to seek exjptansator coupled human/ecological
systems through small-scale empirical studies hecdkfore provide an important
intellectual starting point for this thesis.

By the early 1980s shortcomings in the areas pdts research and cultural
ecology began to be articulated as new schoolsarfght gained momentum. The
hazards approach was criticized for its presumpifarational actors and its inability to
formulate a robust theoretical account of soci@stchent to the environment. At the
same time, criticisms of cultural ecology’s adhereto the logic of ecological adaptation
claimed that it led to problematic reductionist cloisions. One of the most prominent
critiqgues during this period was from Michael Wd883) in his book chapter, “On the
Poverty of Theory”. Challenging the “naturaliziagproaches” of empiricism, hazards,
and cultural ecology, Watts (1983, 242) soughtstalgish an alternative paradigm to
social-environmental relations informed by Marxisiterialism, peasant studies, and

historiography. Along these lines, he suggestatlttie “forces and social relations of
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production constitute the unique starting pointHfoman adaptation which is the
appropriation and transformation of nature intoemat means of social reproduction”.

In calling for a regional political ecology whiclsdmbines the concerns of
ecology and a broadly defined political economyldiBe and Brookfield (1987)
espoused an approach similar to Watts’. They sstgddhat land managers’ responses
to changes in their social, political, or econogircumstances may be quite independent
of changes in their ecological environment. Addioghis complexity, changes wrought
on the land in response to social, political, aremmic factors ultimately change the
environmental context in which land managers walke future decisions. The authors
(Blaikie and Brookfield 1987, 16) contend that &gim to understand the relationship
between land degradation and society “we musthmutand manager ‘centre stage’ in the
explanation, and learn from the land managers’ggrons of their problems”.

Since Blaikie and Brookfield’s 1987 book, the figltipolitical ecology has
grown rapidly and expanded into several new aréaslmlarship. According to Robbins
(2004), one of the primary discourses in the fadflg@olitical ecology can be described as
the conservation and control thesis. This appraaeiienges the widespread notion that
conservation has a benign effect on human systém®duction. Also, it focuses on the
construction of conservation spaces that funct®toals of statecraft and control and
exclude people from the landscape. A striking i@pfibn of this approach was
conducted by Roderick Neumann (1998) in northemz@aia. He showed that a pristine
wilderness devoid of human activity wesnstructedduring the colonial era to celebrate
the flora and fauna of Africa. As a result, lopedducers, (the Meru), were alienated

from their former lands when Arusha National Padswonstructed. Central to
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Neumann’s argument is that the “pristine wildert¢isat colonial administrators
celebrated and that the independent Tanzanian igongit has continued to protect was a
fabrication. Humans have been an integral pattaif particular eco-system historically
and their means of production where part and pafcidle metabolism of that system.
The outcomes of this conservation cum statecratimann (1998) claims, impoverished
people, threatened the moral economy, reconfigsoedl networks, and may lead to
environmental degradation within and outside th& jpa local groups activate and
employ various forms of everyday resistance.

The multitudes of relationships that exist betwlsal land users and the
growing enterprise of wildlife conservation havawn the focus of a great volume of
scholarship in the last several years. Much &f tbsearch can be described as grounded
in the theoretical and ideological realm of politiecology, though many academics are
reluctant to take on the label of political ecokigiFor organizational purposes, | have
delimited what | believe is an emergent categomesgarch wherein practitioners from
both the physical and the social sciences are begjrio forge a meaningful dialogue on
issues related to the inter-relationship betweerseos/ation interests and community

development.

B. Conservation and Communities

While forms of exclusionary land management havsted for centuries
(Colchester 2004), it was during the latd'&nd early 18 centuries that commercial
trading companies’ interest in unfamiliar plant amimal species and foreign geologies

spurred the widespread scientific inquiry in thassas which has ultimately led to
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modern forms of natural resource protection (Grb®®2). Scientific institutions were
developed in the 1Bcentury to investigate the implications of ecotmgichange
wrought by imperialism and the prospects of lanchaggment (Grove 1992). In 1832,
artist George Catlin made the first request tHatge area of the American wilderness be
set aside as a national park (Dasmann 1988). Ke#ss later, Yellowstone National
Park was born and with it the modern template &orservation. For decades, especially
during the colonial era, the Yellowstone model sdras the dominant conservation
paradigm throughout the world. Many scholars hargeied that the application of this
model has undermined the rights of indigenous gs@upl led to significant social and
economic problems (see Colchester 2004).

In the following review, | trace the major paradighifts and ascendant foci in
social/ecological research as they have appli¢hdetassue of conservation in the last

three decades.

B.1. Shifting Conservation Paradigms

Traditional approaches to biodiversity protectiorhie developing world
including “fortress conservation” and “command &odtrol tactics” (Neumann 1998;
Brockington 2002) have tended to blame environmalggradation on rural, often poor,
land users. Common justifications for this claiavé been that population increase and
accompanying growth in population density and |l@dtactive practices such as fuel-
wood harvesting or subsistence hunting and fisthingaten important ecosystems that
must be protected. Generally, proponents of this@ach have advocated for the

removal of local people from protected areas ofdgjigal significance to allay further
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destruction (Terborgh 2004). Locals are thus aledifrom lands that they had
previously occupied, and perhaps equally importiduety are also excluded from the
project of conservation itself. The result of gppd “Yellowstone” conservation
approaches to developing countries, as GhimirePamthert (1997) note, has increased
the risk of food insecurity and undermined mangliivood strategies of people living in
and around protected areas.

One significant turn in conservation thinking haeb towards the enlistment of
local, generally rural, people in the conservagaterprise (Alcorn 1993). In the context
of tropical forests, Schwarzmann and colleague8@bave reiterated that parks formed
by the exclusion of residents can have unfavoratesequences. They suggest that
environmental political constituencies are necgskarthe long-term conservation of
tropical forests and that local groups are oftetemtopolitical actors in these regions.
The authors (Schwartzmann et al. 2000) also questie of the undercurrents of
traditional conservation which casts local peoglemaemies of nature. Forests residents,
they argue, protect more land from deforestatiahlagging than parks in Amazonia.

Equally ascendant in the literature on consermadiod communities is the idea
that parks are politically, geographically, andreeeologicallyconstructed Sanderson
and Bird (1998, 441) have pointed out that throtighcreation of parks, humans have
regulated natural processes that shape ecosystemes biota into commoditized
resources, and transformed “politically convenigrdces into ecologically important
sites”. They describe parks as islands which altaty need to be linked to the outside

world, often through buffer zones or other sustaligaise areas and contend that there is
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nothing more political than “conferring these zonesd the political status of ‘local
community’ on people” (Sanderson and Bird 1998,)444

Another major fixture in the arena of conservatiesearch is the ongoing
dialogue that exists between conservationists anlsadvocates. Redford and
colleagues (2006) have suggested that the exchmatgeen these two groups has
become increasingly brittle threatening the protgpgx both protected areas and the
people living near them, while others have suggestat the human-nature dichotomy is
disingenuous and counter-productive (Paterson 20@6heir edited volumeRarks in
Peril: People Politics and Protected Ared®edford and colleagues (1998, 457) assert
that parks “were designed to preserve nature,aoate structural problems such as
poverty, unequal land distribution and resourcecaltion, corruption, economic
injustice, and market failure” (see also Brandof8)9 Parks, they suggest, cannot be all

things to all people.

B. 2. Social Impacts of Conservation

A comparatively small number of individual studres/e investigated the social,
economic, and political impacts of conservatiorttase living in or displaced from
protected areas (Olwig and Olwig 1979; Tacconi Badnett 1995; Ghimire and Pimbert
1997; Shyamsundar and Kramer 1997; Neumann 19@g®kBigton 1999; Emerton
2001; Brockington 2002; Geisler 2003). To this,emke analytical framework offered
West and colleagues (2006, 255) has describedvtttadlizing vision” of protected
areas noting how increasingly they color the “mdans/hich many people see,

understand, experience, and use the parts of tHd Wnat are often called nature and the

26



environment”. They suggest that research must rheyend analysis of discourse and
power and investigate how violence, conflict, powedations and governmentality are
implicated in the production of space, place, amoptes.

An alternate framework offered by Cernea and Sch®attau (2006) for
examining the influence of parks focuses on thatia@iship between poverty risks and
protected areas. Utilizing empirical data from &8s studies in central Africa, the
authors outline a new theoretical construct thégrri® as Impoverishment Risks and
Reconstruction (IRR) with corresponding methodatabapproaches (interviews, land
use mapping, and resource valuation). They (Ceandeé&Schmidt-Soltau 2006) break
down risk into several categories including: rifkamdlessness, joblessness,
homelessness, marginalization, food insecuritygased morbidity and mortality, loss of
access to common property, and social disarti@ratirhey argue that the template for
park construction which includes forced displacet®énno longer tenable and in fact
threatens the biodiversity it purports to protecirhpoverishing local people. The
authors (Cernea and Schmidt-Soltau 2006) conchateptarks are decidedly contributing
to increased risk and marginalization of those waheady rank among the poorest.
Ultimately, they propose a “double sustainabilityt future projects to protect both
biodiversity and livelihoods.

In a review of 20 recent studies from 49 tropicaitected areas, Naughton-
Treves and colleagues (2005a) conclude that exjtdaegarding conservation’s
ability to alleviate poverty must be tempered. likitig primarily remotely sensed images
of deforestation in and around parks, the studiesvghat parks are reasonably

successful at guarding against deforestation insalkes, but that deforestation in

27



surrounding areas is creating ecological islanidsey (Naughton-Treves et al. 2005a)
point out that many development projects now aitmiosocial development with
conservation and sustainable use practices intzdiges. The approach itself has been
framed as a type of coercion which ultimately letd&urther impoverishment and
proffers only questionable returns to biodivergieumann 1997). Citing Sen (1981),
Naughton-Treves and colleagues (2005a, 243) abse¢riocal projects in and around
protected areas cannot alleviate poverty for atanbial number of people if they are in
fact made poor by the workings of a broader econ@ystem that constrains their ability
to acquire goods”.

Peres has turned these arguments on their heagyggsting that indigenous
land rights in the Amazon and “rapidly evolvingatiitional practices™ have given local
groups a “blank check” to exploit natural resoursres 1994, 586). He claims that
widespread liquidation of land resource capitalngoing among numerous indigenous
groups as logging and mining companies competkafa concessions. He suggests that
land-use policy in these areas should be reformedaid an increasingly broad
development frontier. In this way, he feels, iratigus groups may regain some of their

lost credibility as conservationists (see Redfard &tearman 1993a).

B. 3. Indigenous Peoples and Conservation

Implicit in most discussions of conservation in tfeveloping world are general
assumptions about the relationships betwestnreandindigenous groups| use italics
here to represent the highly contested natureesfetherms. Discussions of these issues

were invigorated by Redford and Stearman (1993&mwthey asked: what interest do
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indigenous people and conservationists have in comnthey (1993a, 251) claim that
“if some indigenous peoples have presented themselncritically as "natural
conservationists," it is only because they recagttie power of this concept in rallying
support for their struggle for land rights, partarly from important international
conservation organizations”. Alcorn (1993) challes their definition of indigenous
conservation pointing out that the term “consensdtis not directly translated into any
non-European language. She (Alcorn 1993) concltidgartnerships with indigenous
peoples offer the best option for achieving onghednd conservation both inside and
outside of parks. She warns, however, partnershasbe threatened by entrenched
power relationships that privilege those who gtantls rights, frame discussions and
define knowledge.

The discussion between Alcorn and Redford and Si@an has served as an
important catalyst for scholarship in the areandigenous peoples and conservation.
Particularly, the question of whether the concdphe “ecologically noble savage” (see
Redford 1990) is a myth has continued to inspiseaech. Ruttan and Mulder (1999)
have investigated this within the context of Eatoan pastoralists, specifically the
Barabaig of Tanzania. Using economic game themtgdt Hames’ concept (1987, 810)
of conservation, which emphasizes short-term regtfar long-term benefits, they report
that undesomeconditions conservation can be an outcome of iddals’ attempting to
increase there own economic returns. They claantttis calls into question the
assumption that conservation and economic maxiizaire antithetical to one another.
These results, however, are not consistent witharets conducted by Alvard in Peru.

According to Alvard (1995, 810), conservation refar actions that “are intended to and
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do in fact prevent or mitigate resource depletgpecies extinction, and habitat
degradation”. He found that the Piro do not adjsir hunting behavior to conserve
species vulnerable to extinction. Instead, dens@ppear to be consistent with the
predictions of foraging theory (Alvard 1993).

Smith and Wishnie (2000) adopt Alvard’s definitiohconservation in their
review of conservation and subsistence in smalessiacieties. This framework, they
assert, “implies a design process, either evolatipr intentional” (2000, 515). They
conclude that while the ethnographic record do¢sfiord a rigorous assessment of this
claim, their survey of empirical research sugg#sis conservation is uncommon,
particularly for large animal prey. The authorslerstand the contentious nature of a
definition of conservation that requires evidententent or design, however, they claim
that labeling any behavior that limits rates obrgse extraction as conservation ascribes
a functionalist approach to understanding subsist&ehavior.

Departing somewhat from this exchange, Colchd2{#0) states that
conservationists are right to examine the relatignbetween indigenous people and
biodiversity, however, he suggests that consemataicy that is formulated exclusively
on the basis of faunal population dynamics is mdgat Furthermore, he (Colchester
2000) asserts that an examination of the effectlyoémic social and political systems
and proximity to markets on livelihood strategiesl aesource extraction is necessary.
Challenging advocates of people-free parks (seadil996), he notes that
conservationists cannot rely on state bureaucragipsotect large, remote tracks of land
(Colchester 1998b). They must enlist groundedyexous knowledge of the ecosystems

they wish to conserve.
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B. 4. Local, Indigenous, Traditional Environmental Knowledges

Noting that the dialogue between researcher amdnrdnt too often obscures etic
and emic cognitions, Posey (1992) has framed theeaqt of indigenous environmental
knowledge under the banner of “reality”. He (Bo%892, 26) suggests that
anthropologists should endeavor to interpret tlaétyeof native peoples. This may be
achieved, he claims, through the development diydrid field of ethnobiology that
trains students to weigh as equally important thgntive analyses of semantic fields
and the gathering of basic geological and ecolbgiat”. More specifically, Posey
advocates the use of traditional environmental kadge in the formulation of new
testable hypotheses (1992).

Scott (1998, 311) has proposed the Greek concepétef as a way of
conceptualizing knowledge embedded in local expegeand therefore comparing it
with a “more general, abstract knowledge deployethk state”. The author makes the
argument that many forms of high modernism haviaoegl a valuable collaboration
between these two forms of knowledge with a rigigstific view, which dismisses
practical know-how as insignificant. Scott (199R)strates the important inter-
connection between the two knowledges assertirtghbdthin simplifications” and
generalized knowledge which the state enlists etsop#heir control strategy often
suppress, the practical skills that underwrite @myplex activity. He (Scott 1998)
argues that the post-revolution era under LenintaedJjamaa period in Tanzania aptly
demonstrate how the resistance and improvisatidocal knowledge helped to achieve

state objectives which had been formulated thraagittioned knowledge and rule.
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By focusing on the tension between state and kwavledges, Haenn (1999) has
found that conflict between local land users angegoement sponsored conservationists
can be vital to the conservation/development ent&p Focusing on the Calakmul
Biosphere Reserve in Mexico, she (Haenn 1999) desvan ethnoecology which
characterizes important differences in environmédatawledge between campesinos
who view the forest as a productive space and ceasenists who view the forest as a
place that needs to be protected. To quell oppadit the reserve, government agents
increased aid to the region through conservatio@ld@ment projects while interactions
between the reserve director and local land usdpet to press for an environmentalism
based on sustainable resource use.

Agrawal (1995) has attributed the growing interesindigenous knowledge”
and its application towards conservation and deranmt as a response to the failure of
grand theories to explain the current developmedta@nservation struggles (Dove
2006) in poor countries. In response to this ggerhe (Agrawal 1995) has challenged
the dichotomy of scientific and indigenous knowlesi@spoused by “indigenistas”.
Through a categorization of the major themes tepasate indigenous from western
knowledge he asserts that the dichotomy it is bdarfdil not only because of the
heterogeneity of the elements involved, but alszabse it seeks to “separate and fix in
time and space systems that can never be thusasegar so fixed” (Agrawal 1995,
422).

Resisting, somewhat, Agrawal’s call, Kalland (2pB8s discussed the prospects
and limitations of the concept of indigenous envimental knowledge, which he sees as

the politization of local/practical knowledge. Femmservation to succeed, he argues, we
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must move beyond a Cartesian model of scientifmkadge (see Ellen and Harris 2000)
to an understanding of the connection between p&opéerception of nature and their
behavior. Kalland (2000) offers a conceptual feamrk to this end. Simply utilizing
indigenous knowledge as tool to both draw empirdeervations of natural phenomena
and as a paradigm through which observations &epireted is not sufficient to mobilize
conservation behaviors. Local management regiheeasserts, must incorporate a third
knowledge, institutional knowledge, which describesy people organize themselves in
relation to an ecosystem.

Dove (2000, 240) contends that Agrawal’s 1995 wefkunanswered, “the
further questions whether constructed dichotomikesthat of engineer — bricolueur or
indigenous — non-indigenous may play productivexf@l as unproductive) roles in
scholarship and whether they are, in any casanauitable?” He suggests that our
study of the concept of indigenous knowledge maynbst important for what it tells us
about knowledge. Using a case study of rubberymtioh in South-East Asia, Dove
suggests that a history of knowledge constructamle characterized by three critical
discontinuities, involving the separation of thelvar plant from its original conceptual
context, extensive experimentation with rubber paiichn technologies and
diversification of the number and type of rubbeksholders. He concludes that the
concept of indigenous knowledge is a type of selfdeging “dividing practice”

(Foucault 1982), but that bridging the divide may bbe as appropriate as preserving and
negotiating it.

Dove (2006, 196) has reviewed much of the liteetur indigenous knowledge

and environmental politics. He suggests that thergence of this camp grew as a
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reaction to the “historical proliferation of disasaes that largely and uncritically blamed
local populations for environmental degradatiorarrBlargely from neo-Malthusian
concerns for population increase, these discoln@es been widely criticized for being
simplistic and apolitical. While much of the atai social literature on indigenous
knowledge has adopted Agrawal’s concern about sstigphnd deterministic
classifications of knowledge, there are many, paldily in the physical sciences, who

continue to refine the scientific/indigenous knaodge dichotomy.

B.5. Expert Knowledges

Fazey and colleagues (2006) have framed thisiglsson in terms of expert vs.
experiential knowledges. They suggest that becexigeriential knowledge will always
play a role in decision-making, the integratioregperiential and expert knowledges can
improve the prospect of positive conservation omes. Others feel that new paradigms
that seek to alleviate poverty and integrate cadiem objectives with development
strategies will ultimately fail to protect criticateas of biodiversity. Locke and Dearden
(2005) assert that the objectives of conservatidimat be well served by the World
Conservation Union’s (IUCN) new foci of alleviatipgverty and integrating humans
and protected areas through new IUCN protectedaategories. This strategy, they
(Locke and Dearden 2005, 1) suggest, will “devalorservation biology, undermine the
creation of more strictly protected reserves, tefthe amount of area in reserves and
place people at the centre of the protected areadagat the expense of wild

biodiversity”.

34



Brechin and colleagues (2002) have attributedeksangence of traditional, top-
down approaches to conservation within the acaderttye perceived failure of
integrated conservation and development proje€®Rs). Claiming that conservation is
fundamentally a social and political process, tiidars outline and discuss six key
elements of these processes that conservationgmsgoften overlook: human dignity,
legitimacy, governance, accountability, adaptatéiod learning, and non-local forces. To
ensure the long-term success of protected areasutihors (Brechin et al. 2002) claim
that the conservation community must work consivett with people at all levels to
promote social justice.

Drawing on important differences which exist betwsecietal levels, Thompson
and Homewood (2002) have provided an importanéstant on the valuation of
resources within the context of protected aredsing survey methods and informal
interviews, the authors show that the patterncoéss to resources, and the mechanisms
whereby those patterns of access are controlledsaimportant as the valuation of those
resources. They find that in Kenya, near MaasaiaNNational Park, group ranch
members are increasingly likely to lease their lorctultivation despite the higher
returns to tourism. Local elites on the other hdrae benefited disproportionately
through their ability to control the distributiof tourist proceeds. Consequently, they

have become more likely to pursue land uses tlamhte wildlife conservation.

B.6. Community-Based Conservation & Natural Resource Management

Over the past several years, a number of new gtestbave been proffered to

address, in tandem, the objectives of conservainohthe often deleterious social
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consequences of protected areas. While somewffextedit in their approaches,
community-based conservation (CBC), community basgdral resource management
(CBNRM), and integrated conservation and developgmarjects (ICDPs) have sought
to alleviate poverty and develop rural communitle@®ugh conservation friendly
activities. In many cases, these projects have pad of structural adjustment programs
organized by international lending and donor orgations (World Bank, IMF, USAID,
UNDP, etc.) and/or other NGOs. A large body @rhtture has addressed the impetus
and history of these approaches in Africa (Newnzartt Hough 2000; Barrow et al.
2001); the prospects for East African conservagiot development (McCabe 1992); the
conceptual origins of “community” (Agrawal and Gilms1999); the challenge of
heterogeneous economic motivations (Hackel 1988)rale of conditionality in
development (Schroeder 2005); power relationstpsakington 2004); institutional
simplifications (Li 2002); and the absence of tdaaliternatives to these approaches

(Adams et al. 2004).

B.7. Social Ecological Systems & Conservation

Berkes (2004) has pointed to paradigm shifts inftbigcal and applied ecology to
help examine the implications of CBC and othergra¢ed social/ecological programs.
Replacing the classical paradigm of successioregndibrium, the “new” ecology (see,
Zimmerer 1994; Scoones 1999) emphasizes complgtiadaystems (Gunderson and
Holling 2002), flux and disequilibrium (Ellis andv@t 1988). Fiedler and colleagues
(1997, 83) have described the implications of thpadigm shifts for conservation: “(1)

the replacement of a model in which some specebeiter adapted than others with a
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model in which all species are simply differenttiapted; (2) the population as the
fundamental unit, or currency in conservation;t{®) recognition of the complexity of
patch dynamics overlain by habitat fragmentatioth e confounding implications of
these; and (4) a greater appreciation of multisggd@anomena”. While many ecologists
have called for an integration of current ecolobibanking to be applied in conservation
planning (see, Wallington et al. 2005), Berkes @0tas extended this concern to
include humans as an integral part of nature. fddpgses integrating lessons from the
fields of common property, traditional ecologicalkvledge, environmental ethics,
political ecology, and environmental history wittettheories presented by
disequilibrium ecology.

Tracing the major arguments in the literature omseovation and communities,
several broad themes arise that form a basis éocahceptual framework of this study.
First, parks formed by the exclusion of residemtthe alienation of local people from
important resources can have unfavorable consegaencluding poverty risks.
Secondly, important epistemological differencesezetween indigenous groups, state
sponsored resource managers, and western trainddracs. Lastly, local or indigenous
knowledge can be used as a tool to draw empirloséivations and that research should
seek to understand the connections between pegaesption of nature and their

behavior.

C. Human Ecology — Risk, Attitudes & Conservation

The rise of interdisciplinary research in the kesteral years has begun to yield

important new research trajectories in many angasicularly in the realm of human
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ecology. New areas of integrated social/ecologesdarch include the analysis of risk
and the study of human perception as they relad@voonmental resources, degradation
and conservation.

In the last two decades, human ecologists haverbiEgimtegrate biological and
economic ideas of risk within the realm of humaalegical research. In the field of
behavioral ecology Stephens (1990) described hderehodels of decision-making
borrowed from economics have ignored random vanat the decision-maker’s
environment. Randomness, he argued, can be irtindbese models in two ways: by
including measures of risk and uncertainty (ircpmplete information). Winterhalder
(1990) mobilized the concept of subsistence riskimization to explore commonalities
between pre-modern open field agriculture in England modern hunter-gatherer
subsistence strategies. Most recently, the arguhsnbeen made that anthropology
could benefit from the development of models df-sensitive adaptation (Winterhalder
et al. 1999). In East Africa, McPeak and Barr2®((l) have examined the critical
relationships between risk, mobility, and househlmdd size among pastoralists in
northern Kenya and Ethiopia. In their analysig/tdescribe how climatic variability,
price volatility, disease outbreaks, and violeneeesely undermine the stability of the
pastoralist livelihood. The combined effect of¢beshocks can reduce herds below
sustainable thresholds, forcing herders to abaedanterisk mitigation strategies and
adoptex postcoping strategies.

As studies of the effects of risk in social-ecotajisystems have progressed, new
scholarship in the social sciences has begun tmieeaattitudes and human perception,

particularly as they relate to resource managemuathiconservation. Cinner and Pollnac
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(2004) claim that understanding how socioeconommtars affect environmental
stewardship and values can help to inform the dgwveént of effective conservation
programs. In their study of fisheries in Mahahixico, they (Cinner and Pollnac
2004) conclude that wealth is the most importantsronomic variable influencing
perceptions of coastal resources for their stutdy sWard and colleagues (2000) have
examined perceptions of environmental degradatioong pastoralists in Namibia to
determine how well they correlate with empiricalaserements of environmental
qguality. They found that the widespread perceraase of degradation, decline in
annual rainfall, is not consistent with long-teramfall records. Studies of the attitudes
and perceptions of people living with the risk aftaquakes have been studied in
Bucharest (Armas 2006). Statistical results frbm study indicate that perceptions vary
considerably with respect to age, gender, leveldofcation and insurance against loss.
These types of concerns were well studied by hupeaxgraphers, particularly in the
1960s.

A number of studies have examined attitudes reggrdbnservation in East
Africa. Using survey methods to solicit attitua#sl190 Tanzanians living near Arusha,
Tarangire, Lake Manyara and Mikumi National Pankd the Selous Game Reserve,
Newmark and colleagues (1993) found that 71% wpp®sed to the abolishment of
nearby parks, however roughly half indicated thahimg good came from park
employees or administrators. Negative attitudesatds conservation were correlated
with past problems with wildlife, shortage of lafwd grazing and farming, problems with
flooding and long-term residency. McClanahan amitbagues (2005) have tested the

hypothesis that positive perceptions towards i&ste fisheries management and marine

39



protected areas (MPAS) in Kenya would increase wehlth, education, age, and years
of employment. They found that wealth was not aificant factor, and that type of
employment had the strongest effect, with fisherimaving significantly less positive
perceptions towards protected areas than governmamagers. In Laikipia district,
Kenya, Gadd (2005) has examined conflict betweddlitei (primarily elephants) and
pastoralists and agro-pastoralists, and localid#s regarding conservation. While
respondents were generally negative about aspkeitdiife conservation, important
differences in attitudes existed between farmedspastoralists, with farmers being less
tolerant of elephants (Gadd 2005). In communites benefited from tourism, however,
this distinction was less clear. Neither educationwealth correlated with positive
attitudes of conservation. Gadd (2005) assertdiisis because of the role of tourism
programs that benefit those lacking material wealth

Perception of risk is an aspect of human cognitin@ has inspired some research
in several disciplines including psychology, enkirental psychology, economics,
environmental perception, and hazards researchile\WWch of the foundational
research on risk perception has been conductegdymhplogists (see, Sjoberg 2000),
geographers and human ecologists have begun tecaater the importance of human
perception in understanding social/ecological systand conservation. Lisa Naughton-
Treves has incorporated a risk perception compandmdr study of crop damage near
Kibale National Park in Uganda (Naughton-Treves8 9®aughton-Treves and Treves
2005b). She notes that perceptions of crop damofige focus on large, punctuated
events like elephant raiding and tend to margiegbiarsistent yet obscure forms of

degradation caused by mice or insects. One dattters limiting research on risk
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perception has been, and continues to be, findipgogriate ways to conceive of risk
and measure or record it.

To facilitate their research among pastoralistsagro-pastoralists in northern
Kenya, Smith and colleagues (2000; 2001) devisegffarient method for examining
heterogeneous risk perception among a seeminglypgenous group. They describe
Participatory Risk Mapping (PRM) (see also QuinaleR003) as an “easy-to-field”
method and useful way for respondents to commtg@ancerns, in their own words,
from the bottom-up. This method was used in thidysand is described in greater detail
in the following sections. For their own study, iBnand colleagues (2000) were able to
identify considerable variation in risk perceptaecording to a number of strata
including gender, wealth, and primary economicvatgti

My study is situated within a conceptual framewatkere local perceptions of
risk and wildlife conservation are intimately reldt Currently, the relative absence of
rigorous analyses of the effects of conservationskperception and behavioral
responses to perceived risk is conspicuous. 3tulda have made assessments of
attitudes, perceptions, and/or risk have focusetlsively on their proximate causes
(i.e., predictor variables) and have failed to exantheir consequences. Arguably, the
latter are of equal or perhaps greater importaocednservation and development
planning. Utilizing the PRM methodology develogsdSmith and colleagues, | will
examine the effect of conservation on local risicpption and behavioral response to
perceived risk in four villages near the bordefafangire National Park in northern

Tanzania.
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D. Conceptual Framework

In an rarely cited paper, Harold Brookfield (1968pgests that "decision-makers
operating in an environment base their decisionterenvironment as they perceive it,
not as it is. The action resulting from decision the other hand, is played out in a real
environment". Building on prior research which leasablished the critical importance
of understanding social-ecological systems, thegity of interactions between
conservation and communities, and the relevanteimian perception, the objective of
this study is to provide a further empirically-bdsmse study to ongoing human/nature
research that links the contextual environment, duperception, and behavior in
landscapes that carry the burdens of both wildiheservation and social production.
These concerns are especially relevant in theafabarangire National Park and the
villages of Simanjiro District in northern Tanzania

Figure 2.1 provides a visual representation ofcthreceptual framework for this
study. This diagram shows the intervening forbes mediate the relationship between
the ultimate causes found in the contextual enwiremt (see footnote 3), which includes
the national park, and the social and ecologictdaes that are rooted in that context.
To address these types of questions, a great vadfimesearch has sought to identify the
proximate causes, at various scales, of socialgeghand socially-derived ecological
change. These studies have generally focusedtengilsly objective phenomena such as
education, income, race, gender, land-use practioegrnment policies, market access
and integration, access to capital and technoleggial organization, health measures,
and many other phenomena to understand how sam&gical relationships change.

Often, these phenomena are quantified, thoughnnalt cases. In most cases, however,
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these phenomena have been simply correlated, ejtlatitatively or descriptively, with
human behavior. This correlation is representethbydashed lines in Figure 2.1 that
link Household Assets Behavioral Responses

In an effort to move closer to the proximate cauddsuman behavior as it relates
to conservation, this paper presents human peoregsi an important factor which
mediates the relationship between the context icwhumans live and the behaviors
that they pursue.

In Figure 2.1, both household-level assets anddmitgvel socio-economic,
political, and environmental contexts influence $eholds’ perceptions of the risks that
they face and, through these, the behaviors thadiwlds will pursue. | hypothesize
that the presence of the park influences bothyibe &nd magnitude of perceived risks.
Because land-use decisions are generally made abtisehold level, the household is
the analytical unit for this study. Due to dataitations, the bolded lines in Fig. 2.1
represent the aspects of this conceptual framethatk will investigate. A complete

description of the data and methods used in thidysfollows in Chapter 3.
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Fig.2.1. Conceptual Framework
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CHAPTER 3

RESEARCH QUESTIONS, DATA AND METHODS

The previous chapters provided an introductiorneoresearch topic, study site
characteristics and a review of the literature thfmrms this thesis. In this chapter, | will
describe the research questions and hypothesdsaiet this research and data and

methods of analysis.

A. Research Questions & Hypotheses

This research is guided by three general researestigns and eight
corresponding hypotheses. These hypotheses rapteeemain relationships | expect to
find between household proximity to the park, ppticms of risk, wealth and behavioral

response.

Q1. What are local perceptions of risk and how daeproximity to Tarangire
National Park impact these?

H1. People in villages close to the park identifgre perceived risks than
villages far from the park.

H2. People in villages close to the park willntl®y some different perceived
risks than people in villages from far the parkhese risks will be more
related to the park than common risks identifiedllrihe villages.

H3. People in villages close to the park willntiy some similar perceived risks
as people in villages far from the park, but wiiffiedlent incidence and

severity.



Q2. Within villages close to the park, how do vilge and household factors impact
the perception of “park related” risks compared to“non-park related” ones?

H4. The relationship between household acresvatdd and “park related” risks
will be different than the relationship betweenesceultivated and “non-
park related” risks.

H5. The relationship between household livestauks and “park related” risks
will be different than the relationship betweerebtock units and “non-park
related” risks.

H6. Perceptions of “park related” risks will vasy village'(Tobler 1970).

Q3. Within villages close to the park, what arelte mitigation and coping responses
and how are they related to risk perception at thevillage level?
H7. Mitigation and coping responses for park aad-park risks vary between
households and villages.
H8. A greater number of mitigation and copin@t&gies are identified for “park

related” risks compared to ‘non-park related’ risks
B. Data
Data used in this study were collected as partlafge, multi-sité collaborative
research project between the University of Northobaa at Chapel Hill (UNC), the

University of Colorado at Boulder (CU), the Univigyf Florida at Gainesville (UFL),

and the University of Dar es Salaam (UDS) in Tareéminvestigate the consequences

" Following traditional anthropological inclinations, ¢ dot have strong reasons to assume that
homogeneity exists either within or between villages i thise, however, | invoke Tobler’s first law of
geography here and hypothesize that despite variability, comitiemal perception of risk within villages
will be greater than commonalities between villages. | whulther hypothesize that this is due to
networks of communication and exchange that are narrawdpded spatially although this is not part of
my analysis.

8 With this hypothesis, | am exploring the idea that a cetimited number of “best practices” will have
evolved for dealing with longstanding risks, whereassriblat have developed more recently, such as those
associated with the park, will initially stimulate a largentner of mitigation and coping responses as
individuals and groups explore a variety of mitigatiod aaping behaviors.

® Collaborators at the University of Florida at Gaineswille conducting similar research around Kibale
National Park in Uganda.
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of parks for land use, livelihood diversificationdabiodiversity in East Africa. In
addition to social data, remotely sensed imagedardiversity sampling have been
utilized within this larger project to analyze theatial configuration of land use, land
cover, and biodiversity gradients near the parknblany. My own study focuses
exclusively on data generated through social daitection methods.

Social data were collected between October 2004Jalyc2005 by a team of
researchers from the UDS and local interviewersrabged by Dr. Paul Leslie (UNC)
and Dr. Terry McCabe (CU). The data collectioompbng strategy, and survey design
presented below were determined by them and arenanzed here based on personal
communication with them. Although | have visitée field site on two occasions and
met with several of the enumerators, | was nototlyenvolved in the survey design or

data collection.

B.1. Fieldwork & Sampling Strategy

To examine the effect of proximity to the park bdary on local perceptions of
risk, 4 villages close to the park and 4 villagagHer from the park were selected in
which to conduct cross-sectional household suraegissemi-structured risk assessment
interviews. Data collection was then carried outvo phases. In the first phase,
researchers from the University of Dar es Salaamdgcted risk-perception interviews in
the villages far from the park boundary. A tothla4 interviews were conducted with
male household heads in the villages of Landanaivdal A, Namerok and Engusero (see
Fig. 1.3) in October, 2004. In the second phasedd, local, field assistants carried out

the bulk of the household surveys and risk assegsmerviews in the four villages near
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the park during the first 5 months of 2685For this study, “near the park” is defined as
being within two villages adjacent the park bouydavillages in Tanzania are nucleated
administrative units that were delimited througé trational “villagization” program of
the 1970s which sought to promote national proditgtand social welfare through
resettlement schemes (Cooke 2007). Villages smdhea are spatially large (i.e., similar
in size to townships or counties in the U.S.) aedeagally have low population density.
Surveys and interviews were conducted near thepihkhousehold headfsin the

villages of Loiborsoit, Emboret, Sukuro and Tefsse Fig. 1.3)for a total of 116
households. Due to the low population densityhef &rea, the paucity of roads and other
infrastructure, and the inherent danger of tragetimerland by foot through the savanna,
surveys and interviews were administered opportigaity. However, enumerators were
instructed to conduct interviews in households febrariety of location and wealth
classes. A summary of this information togetheghwillage population estimates from
the Tanzanian Census of 2002 (Tanzanian Nationadduof Statistics 2004) are

presented in Table 3.1.

19Dr. Terry McCabe (University of Colorado at Boulderjdacted several of the initial surveys.

1 While there were a few widowed women who were surveyed, holaseeads were generally men and
therefore the sample reflects a strong gender bias.
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Table 3.1. Village and Sample Characteristics

Household Survey Risk Survey
Near and/or Risk Sample Sample
Village District Park? Assessment Population Size Size
Loiborsoit Simanjiro Yes Both 4,154 29 29
Emboret Simanjiro Yes Both 2,254 30 30
Sukuro Simanjiro Yes Both 2,703 27 27
Terrat Simanjiro Yes Both 2,944 30 30
Kitwai A Simanjiro No Risk Assessment 1,274 30 0
Landanai Simanjiro No Risk Assessment 3,580 31 0
Namerok Kiteto No Risk Assessment 5,087 33 0
Engusero Kiteto No Risk Assessment 7,205 30 0
Total 240 116

B.2. Data Collection Techniques

As noted above, two social data collection metheeise utilized during field
research for this study: a household survey araa-structured risk assessment
interview which is referred to as “participatorgkimapping”. These methods are

described in detail below.

B.2.a. Participatory Risk Mapping (Risk Assessment | nterview)

Designed by Smith and colleagues (2000) to examaterogeneity of risk
exposure within seemingly homogenous pastoralisinconities in southern Ethiopia and
northern Kenya, Participatory Risk Mapping (PRBIRitwo-stage system of ordinal
rankings, wherein respondents first identify riaksl then rank the risks they have
identified. To begin, respondents are intervieand asked to identify risks they face.
As noted earlier, the term risk here is used im@ngeably with “concern” or “worry”.

In this case, risk is taken to mean exposure terpially unfavorable circumstances and
the possibility of incurring nontrivial loss (Smiét al. 2000). These responses are

recorded in the respondent’s own words. Ther® ismit on the number of risks that
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may be identified and therefore the total numbeisis identified by each respondent
varies. When the respondent has identified alliglehe perceives, the interviewer then
asks the respondent to rank these risks from neestrs to least severe. One of the
benefits of this technique is that the respondargsable to identify the risks that concern
them in an open-ended fashion, rather than resfmrisks suggested by researchers.
Furthermore, since respondents are then askedkdha risks that they identify, this
method yields ordinal as well as categorical infation on household risk assessment.
PRM derives from a lineage of participatory, ragppraisal methods that have
gained popularity in recent years. Two approacimgsarticular, require further
elaboration: Rapid Rural Appraisal (RRA) and Pgratory Rural Appraisal (PRA).

Chambers has provided valuable comparison of thhes@pproaches:

RRA itself evolved during the late 1970s and early 198@srasponse to the biased
perceptions derived from rural development tourism andntirey defects and high costs
of large-scale questionnaire surveys. PRA has much in comith RRA, but differs
basically in the ownership of information, and the raufrthe process: in RRA
information is more elicited and extracted by outsiders asparprocess of data
gathering; in PRA it is more generated, analyzed, ownedlaared by local people as
part of a process of their own empowerment. (1994b)

In addition, RRA has typically functioned as a \artechnique while PRA has tended to
be more visual (see Chambers 1994a; Chambers 19P4ciicipatory Risk Mapping can
be seen as a conflation of these approaches widntizular application to risk

assessment. Analyses of PRM data will be discusstn following section.

B.2.b. Household Survey

Household surveys were conducted together withasslessment interviews in
villages close to the park. (Surveys were not a@stered in villages far from the park
due to issues of time and funding.) In surveydldges, data were collected by trained,

local enumerators during the first half of 2005hisTsurvey included questions about
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current and historical information on basic houseli@mographic variables including
migration history, livelihood activities includiragriculture and pastoralism, wage-labor
employment, land allocation and tenure, and holdedssets. Lastly, enumerators asked
a series of open-ended questions about the watyhdhaeholds act to mitigate or to cope
with their exposure to perceived risk. These qaestwere part of the risk assessment
interview in the villages close to the park. Que® regarding coping and mitigation
were not asked in the villages far from the parke variables used for my analysis will

be identified in the following section.

C. Methods of Analysis

In the first stage of analysis, participatory mekpping is used to compare the
type, incidence, and severity of perceived risksiltdgers living near the park boundary
to those living far from the immediate impactslot park. In the second stage,
multivariate statistics are used to examine thectfbf household assets (i.e., wealth
measures) on perceptions of risk within villagearrtbe park. In the third stage, |
describe variation in behavioral response (i.ek miitigation or risk coping strategies) to

perceived risk within the villages close to thelpar

C.1. Participatory Risk Mapping
To address the questions “What are local perceptad risk and how does
proximity to Tarangire National Park impact thes@R&search Question #1) data

generated from the risk assessment interviewssae 1o construct risk maps. Risk maps
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are simply graphic representations of incidencesawerity indices. These indices are
described here.

As noted above, PRM is a two-stage system of ordamkings, wherein
respondents first identify risks and then rankrtbks they have identified. From this
ranking simple incidence and severity indices cawcddculated for each risk variable that
is mentioned by at least one respondent in thelpopao. An incidence index for a given
risk is simply the proportion of respondents intewed that identified that risk. Thus,
the incidence index is a value for each risk vadgiahnging from 0 (no one identified the
risk) to 1 (everyone identified the risk). Thisaseres the breadth of perceived exposure
to a given risk in a sample population independé¢htow severe each respondent ranked
that risk.

Because the rank of each risk identified by easpordent varies, severity is also

measured using an index. This process is deschp&mith and colleagues (2001):

The ordinality of the data permit ready comparison of risks & given
respondent, but since the number of identified risksesaacross individuals, one needs
to be careful about comparing the ordered data across respoitamifying different
numbers of reportable hazards. Simply put, it matters whetlrisk is ranked second
most important out of six or out of only two. We den the data comparable across
respondents by constructing risk assessment indices, theretdgring the ordinal data
pseudo-cardinal...

The method of index construction is not self evident wiitbh data because of
the unavoidable metric tradeoff. Any factor not identifaxla hazard can surely take
value zero, while the greatest hazard one faces can be arbitraiglyealsa value of one
without loss of generality, yielding boundary valuegerfo (not identified as a source of
risk) and one (identified as the primary source of risk)efach respondent. That part is
straightforward. The question becomes how to handle igmtgalues’, those identified
hazards not deemed of greatest concern.

A simple example might help clarify the issue. Imagine a redgt one
declares two factors, A and B, to be significant hazards, Avithe more severe of the
two. Respondent two declares five factors to be signifiganB, C, D, and E, with A
rated most serious, followed by B, C, D and E, in thder. So let A take value one for
both respondents, as both deem it the greatest hazard theyAfadtdactors C, D, and E
clearly take value zero for the first respondent since they weraentified as risks.
The issue of index construction revolves then around hdwrtdle factors like B.

One approach that the authors suggest is to enaplidgrm intervals between ranked

factors for a given respondent. This intervalimspdy defined for each respondenti as

52



1/n where nis the number of risk identified by that resportdefsin individual severity
index value R, for risk j of rank r among a group of n risksntiéed by respondent i is
thus: R =1 —[(§-1)/n]. This sets the most serious risk (r = 1) to=RL, and the least
serious risk (r =to 1/n (i.e., 1 interval up from zero). All risks thatamot identified
by respondent i are assigned a value of zero. alaulate the sample (or subsample)
severity index, S, for a given risk, Smith and eafjues take the mean of the severity
index for that risk for the subset of those resgmtsl identifying that risk (2000).

The resulting incidence and severity values foha#&k variable can be plotted
graphically to “map” the risk profile of the subjgmpulation. The maps function as
visual representations of the character of riskgation in sample populations. Figures
4.2 and 4.3 in the following chapter representritle maps for the villages close to the

park and the villages far from the park respecyivel

C.2. Logistic Regression

To examine how household assets correlate witrepéons of “park related”
risks compared to “non-park related” risks withitagesnearthe park (Research
Question #2), | have estimated eight logistic regie models. Risk assessment and
household survey data are used here to constrpendent and independent variables
respectively. Problems of heteroskedasticity, rooilinearity, extreme outliers, and

missing data were not found to exist with thesa.dat

C.2.a. Dependent Variables
The construction of dependent variables for theysis was determined by the

results of the risk maps and will be discussed@rmrtn the findings section. In the
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villagesnearthe park, risks that were perceived by a largegrgnge (greater than
30%)"*? of the respondents were divided into two groufisose risks that were also
identified by respondents (any percentage) fromagds far from the park and those that
weren't. | have labeled these groups “non-paratesl” and “park related” risks
respectively. Ultimately, two dichotomous dependemiables were constructed to
facilitate statistical analysis. For the first dagdent variable, respondents were coded 1
if they ranked a “park related” risk'dr 2' (most severe or second most severe), and 0 if
they did not. For the second dependent varialsieargdents were coded 1 if they ranked
a “non-park related” risk®lor 2" and 0 if they did ndt. Ultimately, | am interested in
whether “park related” risks are perceived by hbos#s in the same way has “non-park”
related risks.Coding dependent variables in this way permits ammspn of the odds of
ranking “park related” risks with the odds of ramii“non-park related” risks. A more

complete description of how these variables aretroated is presented in Section 4.B.

C.2.b. Independent Variables
Two primary predictor variables are included asxpms for household assets:

Total Household Size, and Total Acres Cultivat@d. control for the effect of village

12 The 30% threshold constituted a natural break in the @e. variable with an incidence of 30% was
not included in the analysis because it is somewhat amisdumw the variable ‘losing land’ should be
interpreted. Every respondent who identified ‘losing lasb identified ‘conservation’, however, many
respondents identifying ‘conservation’ did not also tdgriosing land’. It may be that some respondents
are combining the threats of losing land and land-useatgstrunder the banner of ‘conservation’ while
others are not. Alternatively, the perceived threat ofritptand’ may not be due to the threat of park
expansion. Itis generally unclear how this variable shbalinterpreted and is therefore omitted from my
analysis. Due to the very small number of respondert) ranking ‘losing land’ as theif'br 2 most
severe risk the inclusion or omission of this variabdeild likely have a negligible effect on the odds
ratios.

13| dichotomized the rankings in this way to achieve gresitgistical power with such a small sample

size. £'and 29ranked risks where included in the same category becausemdst “park related” risks
were identified by most respondents, generally they wereamked most severe.
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differences, a dummy variable for village is alsolided. While livestock holdings
certainly constitute important household asse#sdsird stock units (SSU) are omitted
from this analysis due to their high correlationhwi otal Household Size (Pearson’s
correlation > 0.6). The decision to include Tdt#alusehold Size in lieu of SSU was
informed by the extensive literature on pastoralistarskovits 1926; Schneider 1957;
Deschler 1965; McCabe 2004).

The question of why pastoralists keep large hews aviginally presented by
Herskovits (1926). The first assumptions were thatpractice of keeping large herds of
relatively unproductive animals was irrational afiimately unsustainable. This
argument was countered by materialist argumentsiwduiggested that the reason for
large herds was to mitigate the risks associatéd @avought (Schneider 1957; Deschler
1965). These arguments stressed that pastotatiste that many animals would die
during periods of drought and that the survivingraais would be needed to reestablish
the herd. McCabe (2004) points out that the ugdeglassumption here was that herds
were an end in themselves — they provided foodvwaaré a store of wealth. He suggests
that what are missing from these explanationshaaybals of pastoralists themselves.

In his book,Cattle Bring Us to Our Enemi€2004), McCabe argues that “the
livestock herd is... the primary means by which indiisal pastoral people are able to
initially form a family, and it is through the hetidat family growth is possibfé” Using
data from four Turkana families in northwestern i@nMcCabe shows that, during a 15
year period (1980 — 1995), household herd sizesufited while family size steadily

increased. He concludes that while it is disingersuto suggest that the Turkana seek to

% In most African pastoral cultures, bridewealth must be paitlé form of livestock to the father of the
woman being married. Only after full payment of the negotigigde” is the husband able to make
claims on the offspring of the marriage — thereby legitingitiis family and his status in the community.
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maximizetheir family sizé>, there is little question that the Turkana sttivéncrease
their family size.

McCabe’s research suggests that increasing famgyrsay be interpreted as a
goal of pastoral peoples in East Africa. It is orfant to note that family size, herd size,
and other material wealth are ultimately interrtat A family cannot be formed or
grown (through additional wives) without livestockonversely, grazing and milking
livestock and tending to agricultural plots demandsiderable labor inputs which are
generally supplied by the family.  Still, wherdeesd size may vary from year to year,
family size tends to increase through time.

In addition to family siz&, | include the total number of acres cultivatedhia
year preceding the survey as a proxy variable doiskhold assets. By including this as a

wealth indicator, | account for the primary diffaces in livelihood strategy in this area.

C.2.b.i. Total Household Size

This continuous variable was created by summingtheber of wives, children,
and others living in the household that each redeonidentified. The natural log of this
value was taken to normalize its distribution. $uwany statistics for this variable are
presented in Table 3.3. Figures 3.1 and 3.2 shewdistribution of this variable before
and after the natural log was taken respectiVelfhe normal distribution line is

represented by the curved line in each figure.

5 There are several cultural factors which suggest otheimdieling age at marriage and birth intervals.
16 Family size and household size are used synonymouslisipaper.

I A Shapiro-Wilk test for normality indicates that we canmgject that the hypothesis that the log
transformation of Total Household Size is normally disiréd (p=0.50).
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Table 3.2. Summary Statistics for Continuous Independent Variables

Standard
N Mean Deviation Range Skewness
Total Household Size 116 13.45 11.53 1-56 1.58
Total Acres Cultivated 116 8.19 8.70 0-60 3.03

| hypothesize that the odds of ranking “park redatesks will increase as total
household size increases and that the odds ofrmgrikon-park related” risks will

decrease as the total household size increases.

Fig. 3.1. & 3.2. Frequency Distribution of Total Household Size and Log Transformed Distribution.
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C.2.b.ii. Total Acres Cultivated

This continuous variable was created by summiegitimber of acres cultivated
in the year prior to the survey by the householhend others living in the same
household. Summary statistics for this variabke@esented in Table 3.3. The natural
log of this value was taken to normalize its digition. Figures 3.3 and 3.4 show the
distribution of this variable before and after traural log was taken respectivéfy.

Again, the normal distribution line is represenigdhe curved line in each figure.

18 A Shapiro-Wilk test for normality indicates that we canmject the hypothesis that the log
transformation of Total Acres Cultivated is normally dimited (p=0.84).
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| expect that the odds of ranking “park relatedks will increase as total
cultivated area increases and that the odds ofrrgrikon-park” risks will decrease as

the total cultivated area increases.

Fig. 3.3 & 3.4: Frequency Distribution of Total Acres Cultivated and Log Transformed Distribution.
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C.2.b.iii. Village

The final variable for this analysis is the villagiethe respondent. This is treated
as a dummy variable to preserve degrees of freeddra.village of Terrat has
coordinated with Tanzania National Parks (TANAP@&}et some of its land aside
specifically for wildebeest to graze. For thisseait appears to be the most
conservation friendly of the four villages near gaek and is therefore treated as the
referent village. Table 3.1 presents the numbeegihondents from each village.

While village is included in my models primarily asontrol variable, | am
interested to see its effect on the dependenthlasa | expect that the odds of ranking
“park related” risks will vary by village due to wmnunity specific networks of

communication and exchange. | don't feel thateddéhces between villages will be as

58



strong for “non-park” related risks due to the Istasnding nature of those concerns

(human disease, livestock disease, and droughit)smegion.

C.2.c. Model Estimation

Logistic regression is used to estimate the odiissréor two sets of models. In
the first set of models, the odds ratios for ragKipark related” risks or 2' will be
estimated for total household size, total acresvatéd, and village. In the second set of
models, the odds ratios for ranking “non-park edatisks £ or 2 will be estimated for
the same independent variables. Given the datttions, including a small sample
size, significance will be determine at the 0.1 level. These models are represented
here in equation form:

Yp=PBo+P1X+PZ+PW+e
Ynp =Bo+ PiX +B2Z +PsW + ¢
Ye = Respondent ranked park related risk %sr12'® most severe
Y np = Respondent ranked non-park related risk®asr 2'° most severe
X = Total Household Size (In)
Z = Total Acres Cultivated (In)
W = Village (Emboret, Loiborsoit, Sukuro, Terragferent])

C.3. Descriptive Analysis of Behavioral Responses

To address the questions “What are local mitigadiot coping responses and
how are they related to risk perception?” (Rese@uébstion #3), simple descriptive
guantitative data generated from the risk assedsimenviews are used to describe how

local agro-pastoralists respond to certain parkreordpark perceived risks.
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CHAPTER 4

FINDINGS

As discussed earlier, this analysis consistsreftiparts: (1) participatory risk
mapping is utilized to identify and compare locatqeptions of risk in villages both near
and far from the boundary of Tarangire NationakP&2) logistic regression is used to
assess how household assets are related to perceptpark related” risks compared to
“non-park related” risks in villages near the paakd (3) simple descriptive analysis is
used to examine what actions local land-managk&esttarespond to their perceptions of
risk. The results for each of these parts aregotesl below without commentary or

elaboration. Discussion and interpretation follow&hapter 5.

A. Participatory Risk Mapping

Using data from the risk assessment interviews, &igyshows the distribution of
respondents according to the number of risks tieaewlentified. Respondents are
divided into two groups: those living in villagesar the park and those living in villages
far from the park. This figure shows that respanslén villages near the park tended to
identify the same number of risks as respondeats fillages far from the park. The
means for the two groups are both 6.8 and the atdrakviation for the villages far from

the park is 2.2 compared to 1.3 for villages nkarpgark.



Fig. 4.1. Distribution of Respondents by Number of Risks Identified in Villages Both Near
and Far from the Park.
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Figures 4.2 and 4.3 below present the risk mapth®willages near the park and
those far from the park respectively. In thesgudims, the x-axis represents the
incidence of the perceived risk (i.e., the perogataf respondents that identified that
risk) and mean severity is measured on the y-aeis &n index that averages the rank for
all the respondents that identified that risk).e Thaps are each divided in four quadrants
to aid viewing. It is important to note that satyeincreases as it goes up the y-axis and
incidence increases as it moves across the xaxis [eft to right. Therefore, the upper-
right quadrant contains risks that were identifigdnore than half of the respondents in
the sample and the average rank of that risk byatygondents who identified it is also
above average on the severity index. Converselha lower-left quadrant are risks that
were identified by fewer than half of the resportdeand that were generally perceived as
below average threats.

Comparison of the risk maps reveals important cefiees between the two

groups of villages. Specifically, the villages n&ee park boundary identify four high-
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incidence risks (right quadrants) that are nottified at all in the villages far from the
park. These “new” or additional risks atonservationWildlife Eating Farm Wildlife
Eating LivestockandWildlife Eating People Table 4.1 below provides descriptions of
these risks. | make the assumption that thess ask morealirectly related to the
presence of the park and the wildlife that the ganports than other risks that were
mentioned in both groups of villages. It is impartto note as well that there are a few
high-incidence risks in the villages far from therlpthat either are not observed or are
observed with much lower incidence and severithewvillages near the park. In
addition to the “new” (park related) risks, | anterested in three higher incidence risks
that were identified in both groups of villagesntan disease, livestock disease, and

drought. See table 4.1 for descriptions.

Table 4.1. Description of Important Risks

Risk Variable Description
Park Risks
Conservation Risk that policies related to conservation will limit land use

activities outside the park and/or that the park will expand and
land-users will suffer land alienation.

Wildlife Eating Farm Risk that wildlife (zebra, elephants, etc.) will prey on agricultural
plots thereby reducing yields.

Wildlife Eating Livestock Risk that wildlife (lions, leopards, etc.) will prey on livestock
thereby reducing herd size.

Wildlife Eating People Risk that wildlife (lions, buffalo, etc.) will attack humans. Animal
attacks have led to injury and death.

Non Park Risks

Human Disease Risk that friends, family members or others in the community will
fall ill, will require medical attention of some sort, and may die.

Livestock Disease Risk that livestock will fall ill, will require medical attention of
some sort, and may die.

Drought Risk that drought will reduce the yields of agricultural plots or

threaten livestock through decreased grassland productivity.

62



€9

1

Fig. 4.2. Risk Map of Villages Near Tarangire National Park (n=116)
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Fig. 4.3. Risk Map of Villages Far From Tarangire National Park (n=124)
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While important arguments can be made that villsigegrceptions of each of the
risks in Table 4.1 are influenced by the park.tha purpose of analysis we stratify these
risks into “park related” and “non-park related” evk “park related” risks are those that
were only identified by the villages close to tlakpbut not in the villages far from the
park®. Similarly, “non-park related” risks are thosetwere mentioned by both groups

of villages.

B. Logistic Regression Analysis

For the purpose of statistical analysis, | foculy @m higher incidence risks
(>0.30) in the villages close to the p&rkAgain, see Table 4.1 for descriptions of the
risks that were used to construct dependent vasdbl this analysis. As noted in
section Chapter ¥ .2.a. Dependent Variablgsvo dichotomous dependent variables
were created for this analysis. For the firstajale, respondents were coded 1 if they
ranked any of the “park related” risks from Tablg ds their T or 2’ most severe risk
and 0 if they did not. For the other dependeniaée, respondents were coded 1 if they
ranked any of the “non-park related” risks from Ea#.1 as theirSLor 2'Y most severe
risk and O if they did not. For a more completeaiption, please refer back to the
methods section.

Table 4.2 below presents results from logistic ésgion analysis for each of the
dependent variables. Neither household size nesawltivated have odds ratios that are

statistically different from 1 at the = 0.1 level for any of the models for either

¥ To improve clarity on the risk maps, some very low incidgruiets are deliberately omitted. It is
important to stress that in this analysis | am focusirjusively on high incidence risks (see footnote 12).

20 Unfortunately, | only have data on household assets amdgraphics for the villages close to the park
so a more thorough comparison of these two groupdlafies is not possible at this time.
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dependent variable. The villages of Emboret arkl&y however, are 2.91 and 4.50
times more likely to rank park risks aSdr 2' than the referent village when controlling
for the household assets variables, respectivEiyese odds are significant at the 0.1 and
0.05 levels respectively. No significant results found for any of the predictor

variables in the models estimating the odds ofirapknon-park related” risks.

Table 4.2. Logistic Regression Results

Park Risks Ranked 1 or 2 Non-Park Risks Ranked 1 or 2
Model Model Model Model Model Model Model Model
1 2 3 4 5 6 7 8
Household Assets
Total HH Size (In) 1.00 0.73 1.18 0.55
(0.226) (0.246) (0.432) (0.279)
Acres Cult. (In) 1.05 1.08 1.19 1.26
(0.237) (0.297) (0.433) (0.541)
Villages
Emboret 2.75% 2.91% 0.37 0.41
(1.516) (1.725) (0.272) (0.324)
Loiborsoit 1.24 1.60 3.11 491
(0.713)  (1.098) (3.689) (6.410)
Sukuro 2.96*  4.50** 2.89 6.29
(1.672) (3.285) (3.429) (8.627)
N 116 113 116 113 116 113 116 113
Pseudo r-squared 0.00 0.00 0.04 0.05 0.00 0.00 0.10 0.12

Standard errors in parentheses. * and ** indicate significantly different than 1 at the ten and five
percent A levels respectively.

C. Descriptive Analysis of Behavioral Responses

Table 4.3 below presents data from the risk ass&ssinterviews regarding
mitigation and coping responses to perceived ridkese data were collected through
open ended questions which followed respondent&ing of their perceived risks.
Responses were not aggressively solicited andftirerdo not represent an exhaustive
record of respondents’ behavioral responses foeatleived risks. Instead, these data
simply represent the behaviors that the respondesits most eager to discuss. Please

note that in some cases respondents engage irplaw@ttivities to respond to single

66



risks. Conversely, singular activities may be @ffee in mitigating several different
risks.

Table 4.3 presents these data largely as theyneeoeded in the interviews.
Responses were identified for four perceived ri€kanservation, Wildlife Eating Farm,
Livestock Disease, and Human Disease. These tatedtivo “park related” risks and
two “non-park related” risks. For each risk, rezpes are stratified by village and
divided into responses that either mitigate thedahof the perceived risk or cope with
exposure to adverse circumstances. | refer teetagsnitigation or coping responses.
Conceptually, mitigation responses are responsgstk utilized to avoid unfavorable
outcomes while coping responses are employed bydhmldsafter they have suffered
unfavorable outcomes. For each response, | cédctila proportion of respondents
identifying the risk that utilize that specific pgmse. For example, of the 30 respondents
in Terrat, 28 of them indicated that livestock dise was a risk that they face. Of those
28, 24 (or roughly 86%) said that they vaccinat@rtbattle to mitigate their exposure to
livestock disease.

While sufficient data are lacking to draw many dosions regarding behavioral
responses to the perceived risks of Wildlife Eatiagm and Human Disease, the threats
posed by Conservation and Livestock Disease yieltermobust numbers. Perhaps the
most conspicuous finding here is that mitigaticspanses to the perceived threat of
conservation vary considerably between groupsltzgés. In the villages of Terrat and
Emboret 53.8% and 73% respectively of the people mtantified Conservation as a risk

farm as much as possible to mitigate that threatpawed to 16.7% and 12% in Sukuro
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and Loiborsoit respectively. Alternatively, in Suk and Loiborsoit 54.2% and 76%
respectively feel that there is nothing they cariadmitigate the threat of conservation.

While most respondents in each village identifigddtock disease as an
important risk, only in Terrat and Emboret are waes commonly used with 86% and
97% vaccination by concerned herders respectivelysukuro and Loiborsoit, those
numbers drop to 11% and 0% respectively in favdhefcoping strategy: treat as needed
(81.5% and 81% respectively). These appareratgaligroups are reconfigured when we
look at the use of dipping as a mitigation strategyipping” refers to the act of bathing
livestock in water treated with acaricides to cohtick infestation which is a major
source of disease transmission. In LoiborsoitEmiboret, 48% and 70% respectively
utilize dipping compared to 15% and 11% for Sukamd Terrat respectively.

It is important to remember that informal intervievethods were used to acquire
these data. That there were only two mitigatioatsgies mentioned in Sukuro (27
indicated livestock disease as a threat) for Inagstisease representing a sample of 7
does not mean that 20 or more people do not utiligemitigation strategies. It only
means that they were not brought up in the intersieWhat these data do reveal,
particularly in cases with larger number of intewiresponses, are broad trends in local

priorities and behaviors and how those vary froliage to village.
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Table 4.3. Mitigation and Coping Response to Perceived Risks by Village

Sukuro Loiborsoit Terrat Emboret
(n=27) (n=29) (n=30) (n=30)
) 8 ) &%
g % g % g % g 3
g £ 5 2 s g g £
oy . . = — [ -
Mitigation/ Coping s 8 @ 8 @ 8 s RS
Strategies for & = = - S = & =
Identified Risks N % * % ™ % " %
Conservation
Mitigation
Don't farm 1 24 4.2% 0 25 0% 0 26 0% 0 30 0%
Farm as much as
possible 4 24 16.7% 3 25 12% 14 26 53.8% 22 30 73%
Get land title 1 24 4.2% 0 25 0% 1 26 4% 0 30 0%
Rely on village leaders 1 24 42% 2 25 8% 0 26 0% 0 30 0%
Pray 0 24 0.0% 0 25 0% 0 26 0% 1 30 3%
Get sub-lease 4 24 16.7% 1 25 4% 0 26 0% 0 30 0%
Nothing can be done 13 24 542% 19 25 76% 0 26 0% 1 30 3%
Coping 0 24 0.0% 0 25 0% 0 26 0% 0 30 0%
Wildlife Eating Farm
Mitigation
Guard land 1 25 4.0% 0 27 0% 3 20 15% 10 29 34%
Build fence 1 25 4.0% 0 27 0% 6 20 30% 0 29 0%
Coping

Report Losses to Govt. 0 25 0.0% 0 27 0% 0 20 0% 2 29 7%

Livestock Disease

Mitigation
Vaccination 3 27 11.1% 0 27 0% 24 28 86% 29 30 97%
Dipping 4 27 148% 13 27 48% 3 28 11% 21 30  70%
Avoid wildebeest 0 27 0.0% 0 27 0% 0 28 0% 1 30 3%
Traditional medicines 0 27 0.0% 0 27 0% 1 28 4% 0 30 0%
Coping
Treat as needed 22 27  815% 22 27 81% 2 28 7% 24 30 80%

Traditional medicines 0 27 0.0% 0 27 0% 1 28 4% 0 30 0%

Human Disease

Mitigation
Use condoms 0 27 0.0% 0 29 0% 2 29 7% 0 29 0%
Vaccinate 0 27 0.0% 0 29 0% 1 29 3% 1 29 3%
Pray 0 27 0.0% 0 29 0% 1 29 3% 0 29 0%
Traditional medicines 0 27 0.0% 0 29 0% 2 29 7% 0 29 0%
Coping
Traditional medicines 0 27 0.0% 0 29 0% 2 29 7% 2 29 7%
Go to clinic 0 27 0.0% 0 29 0% 0 29 0% 9 29 31%
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CHAPTER 5

DISCUSSION AND CONCLUSIONS

A. Discussion of Findings

The purpose of this discussion is not to arti@utatohesive analysis of the
environmental, economic, and institutional fordest tare currently being played out
around Tarangire National Park, but to lay the gowork for further analysis in this
area within a framework conceptualized by the larahagers’ perceptions of their
problems. This exercise is well-suited to providenensely relevant information on the
proximate causes of human behavior — the perceptibthose whose behavior we are
trying to understand. In this way land use, liwebd diversification, organized
resistance, and myriad other forms of human beh&aon be understood more richly

than simply through ubiquitous top down approadhegsearch and development.

A.1. Risk Perception and the Conservation Shed

PRM findings indicate that villagers close to gagk do not perceive a greater
number of risks than villagers far from the parkibdary (see Fig. 4.1). My hypothesis
(H1) that villagers near the park would identifgr@ater number of perceived risks than
villagers far from the park possibly due to addbdtacles imposed by the park must be
rejected. While this may simply reflect a genenaintal threshold in the ordering of

perceived risks, another potential interpretatian lbe draw from this finding. It may be



that while the park imposes some new risks, it aswes to alleviate some. For
example, lack of transport is identified as a bgkoughly a quarter of the respondents in
the distant villages but it is not mentioned in Wilages close to the park. In this
particular case, it may be that the park has dautied to the development of local
infrastructure in nearby villages or at least noadfic making is easier to get a ride.

While villagers close to the park are not diffdrated from distant villagers
according to the number of risks they identifyfeliénces certainly exist in the types of
risks that each group is concerned with. In vélagear the park, several risks are
identified that are not identified in distant vikes: conservation, wildlife eating fafin
wildlife eating livestock and wildlife eating pe@pl As noted earlier, these “new” or
different risks appear to be directly related t plark. These findings support my
hypothesis (H2) that villagers close to the park perceive different risks than distant
villagers and that these “new” risks will be paekated.

PRM results also support the hypothesis thatgelta close to the park and distant
villagers perceive some similar risks, but withfeiént incidence and severity (H3).
“Hospital/health services” and access to “watenveénmuch higher values for incidence
in villages far from the park than in villages @ae the park. Conversely, “human
disease,” “livestock disease” and “drought” havasiderably higher incidence and
severity values it villages near the park thanadisvillages. This may suggest that
opportunities and constraints introduced by th& papact the universality and relative

severity of longstanding concerns — exacerbatiegitn some cases through alienation

2L Almost half of the respondents in villages far from thekgdentified crop vermin as a risk. It is unclear,
however, how similar “crop vermin” is to the risk of “wifé eating farm” identified by villagers near the
park. Here, | make the assumption that vermin are smakegctiand rodent type pests whereas problems
of wildlife disrupting agricultural fields are associatedhaarger order mammals like wildebeest, zebra,
and elephant as well as meso-fauna such as porcupines, abigon
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of natural resources and mitigating them througlk pponsored development projects
like bore holes for accessing water (Cooke 2007nprovement of local transportation
infrastructure.

The accumulation of these findings suggests thsguce of an apparent
conservation shedtherein human perception is directly impactedhsypark. Outside of
this area, respondents do not identify risks thatd#ectly related to the park. Also, the
importance of traditional concerns in villages el¢s the park (livestock disease,
drought, etc.) varies considerably from perceptibthose risks further from the park
boundary. As an example, the high incidence amdrgg of drought in park-side
villages compared to distant villages suggeststthditional strategies to mitigate the
threat of rainfall variability have been impacteshatively by the presence of the Fark
The concept of the conservation shed representptiteal extent of the impact of the
park on local perceptions of risk. While the psedboundaries of this area of impact are
not readily apparent here, this analysis does sidhat it exists somewhere between the
two groups of villages. Alternatively, gradienfsmpact may exist wherein perceptions
of “park related” risks are not categorically pretser absent but vary in incidence and
severity as distance to the park border variesualy the effect of the park on “non-

park” related risks at various distances from tAgkghould be examined further.

22 While the villages far from the park have a similar long-telimate and rainfall regime to the villages
near the park, | have not controlled for recent climatic difiegerbetween the two villages in this analysis.
Another potential confounding factor that | do not carfivois the idea that one’s perception of the threat
of drought may vary considerably depending on one&ilieod. In this area, a livelihood characterized
by rain-fed agriculture, for instance, is typically more uéble to drought than one characterized by
livestock production. Comprehensive data on livelihood iietsy however, has not yet been collected in
the villages far from the park.
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A.2. Household Assets and Risk Perception

A.2.a. Significant Outcomes

My hypothesis that “park related” risks will vaby village cannot be rejected
based on this analysis. We found that EmboretSandiro have significantly greater
odds of ranking “park related” risk§'dr 2" compared to the referent village, Terrat.
Loiborsoit, however, was not found to be statislycdifferent from Terrat for this
dependent variable. These results are consistaegther or not we control for household
size and total acres cultivated, although the odtigs for the villages do increase when
we include the household asset variables. Conygnsehe of the villages had odds of
ranking “non-park” related risks that differed siggantly from Terrat. While this may
simply be a function of a small sample, these tesrk consistent with the expectation
that differences between villages will not be asrgj for “non-park” related risks due to
the longstanding nature of those concerns in dggon.

Cumulatively, these results suggest that theioglship between villages and
“park related” risks is different than the relatship between villages and “non-park
related” risks. In other words, the perceivedsiaksociated with the park are greater in
some villages than in others. This pattern isbhwohe out for the distribution of
perceived risks not directly associated with thekparguably, park risks are not only
different than non-park risks, they also functidgffiedlently — mapping to some groups but
not others. This may be due to wildlife migratmmrridors, networks of communication,
or community activism. Ultimately, these resuliggest that further analysis is required

to understand better the nature of these villagdslaeir interaction with the park.
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A.2.b. Non-Significant Outcomes

Based on the regression results presented in4ablé must reject hypotheses 4
and 5 that acres cultivated and household sizearelated with “park related” risks
differently than they are with “non-park relatedsks respectively. While the small
sample may have obscured significant relationstopthe household assets variable, the
non-significant results for each of our estimatemtiels may suggest the idiosyncratic
nature of perception. It may be that for some@adpnts wealth does not act as a buffer
against perceived risk, as we would expect, bueatscauses the respondent to guard
more closely their assets and perceive risks nmaemsely. Alternatively, respondents
may relax their perceptions of risk if they arefisigntly buffered by wealth. Ultimately,
these contrasting motivations may make estimatiegoroximate modifiers of perception
difficult. 1t is worth noting here that severalnaions of the independent variables were
used in these models including measures of livkstoa@stock per capita, and total acres

cultivated per capita. In each case the results wet significant.

A.3. Mitigation and Coping Responses

Findings from the behavioral response intervievesented in Table 4.3 provide
some support for the hypothesis that mitigation @mging responses for park and non-
park risks vary between households and villages.(lHRéspondents in the four villages
identified 7 mitigation responses to the perceiniskl of conservation and 6 mitigation

and coping responses for dealing with livestockas®. Specific responses or strategies
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are clustered in certain villages and not in oth€hss suggests a certain measure of
response diversity which exists at household akagdhe village level.

Data show that families in the villages of Ternatl&mboret who indicated that
they respond to the threat of conservation (orreutand alienation) by “farming as much
as possible” may be cultivating land for reasonghd their own subsistence needs,
labor endowments, and/or economic capabilitieprdvides some empirical evidence
for the idea that land conversion to agriculturéhis area appears to be driven by
concerns among the land-users in these village®Kpansion of the park boundaries,
the establishment of a wildlife management ared/aarthe extension of further land-use
restrictions are inevitable (see Sachedina 2006 Maasai here are acutely aware of
evictions that have taken place in other area®dhern Tanzania, most notably
Serengeti and Mkomazi National Parks (Igoe 1998h8dina 2006), and are fearful that
just compensation from the government for theisprg land-holdings will only be
awarded for “improved lands” not for grazing larsdswas the case in those parks. These
perceived risks of eviction and compensation havenpted the Maasai to enlist the
resources (i.e., tractors) of wealthy farmers fiartside the region to till increasingly
large plots in the areas surrounding the park ertacé pre-emptive farmingnd/orpre-
emptive sharecroppingUnable to provide monetary payment for the dseutside
tractors, many Maasai have arranged to provide eosgtion in the form of land-use
privileges. In this way, a larger area of land Wwé tilled than is required by the land-
holder, with rights to farm the remaining tilledhthgoing to the tractor owner for a pre-
determined period of time. The result is thatMeasai retain rights to a larger area of

tilled, or “improved”, land than they would othesgi. The Maasai tend to regard this as
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“branding” their land as they would with their Isteck. As noted earlier, this practice
has driven the rapid expansion of agriculture ia #rea, threatening critical wildlife
migration corridors between TNP and the Simanjier? and affecting the viability of
many species.

What is especially curious here is that responderttse villages of Sukuro and
Loiborsoit did not indicate thgure-emptive farmings a tactic that they employ to
mitigate the threat of land alienation. Most regped that there is nothing that can be
done. Perhaps this reflects barriers to commupitatr tenuous relationships between
villages that undermine the adoption of neighbobegaviors. Alternatively, it may
simply suggest differences in: local feelings ofpemerment; access to land, labor or
tractors; temperament of influential persons dagi¢ leaders; or willingness to divulge
certain information to interviewers.

While Table 4.3 does indicate that a greater nurobegsponses were indicated for
the perceived risk of conservation than for livektdisease, it is my impression that
sufficient data does not exist to comment on theolyesis that a greater number of
mitigation and coping strategies are identified“fmark related” risks compared to “non-
park related” risks (H8). The intuition behindgHinal hypothesis was that a certain
limited number of best practices would have evolfie@dongstanding risks (i.e.,
livestock disease, drought, etc.) and that the sitjpm of relatively new risks would
yield a greater variety of responses for a periathze while the efficacy of those
responses was being evaluated. Here, | make sienggion that newer risks do not
affect strategic responses to older risks. Inrotfards, it is possible that the threat of

conservation, which requires its own behaviorghoeses, may impact the type and
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number of behaviors employed to mitigate or cop wie perceived risk of livestock

disease or other “non-park” risks.

A.4. Data & Methodological Limitations

Due to the subjective and variable quality of hurparception, quantification and
ordinal ranking of discrete perceived risks carygmbvide crude approximation of the
risk perception landscape in any area. This igreavoidable limitation of the PRM
method. Risk mapping, however, is useful in idgitg major concerns and broad
trends and perhaps more importantly, drawing atiero perception as a proximate
cause of human behavior.

Statistical analyses here are limited by the ssaliple size. This has the effect
of inflating the standard errors and making sta@stsignificance harder to achieve.
Moreover, these data were generated through oppstitisampling and therefore
conclusions drawn from this analysis are only repngative at the level of the sample
itself. Simple random sampling would be preferablg the nature of the field site and
the lack of accurate census data from which totcoctsa sampling frame present
considerable barriers to this type of samplingsoilkcontinuous dependent variables may
also provide more robust results, but construdtidices of severity values for different
groups of risks (park vs. non-park) seems to hgbatantially more contrived measure of
risk perception. Future analysis may be able tm@nodate this type of methodology
through the use of ordered probit models and/oblyecensored estimation models

(Smith et al. 2001). These methods are not utillzere because they require further
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manipulation of the data which introduces an addeel of abstraction that was not
valuable to address these research questions.

Unfortunately, behavioral response data do notasomhitigation and coping
responses for each risk identified and are largecdotal. Fortunately, most
respondents did describe responses to the rissias=d with conservation and

livestock.

B. Conclusion

B.1. Summary of Findings

The purpose of this thesis was to gain a more recannderstanding of the
growing conflict between wildlife conservation otj@es and indigenous livelihood
practices that exists in Tanzania and throughaut#veloping world. To address this
issue, | conducted a case study of household comeerd behaviors in a region
bordering Tarangire National Park in northern Taiaa Specifically, this thesis
examined the effect that TNP has on local percepta risk among Maasai agro-
pastoralists living near the park border, how pgtioas relate to socio-economic factors
and ultimately how they influence risk-mitigationdacoping responses. Analysis of this
relationship was guided by three broad researchtiuns presented in Chapter 1:

* How does proximity to Tarangire National Park imipacal
perceptions of risk in Simanjiro and Kiteto distsién northern
Tanzania?

» Within villages close to the park, what influenaehibusehold and
village factors have on perceptions of ‘park’ riskenpared to

‘non-park’ risks?
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» Within villages close to the park, how are behaalioesponses related to
risk perception at the village level and in whatysdo these behaviors

articulate with conservation goals and regionalettlyment?

This study conceptualizes human behavior as a ptaduoth the objective
factors that the household is exposeddavell aghe subjective perceptions of how
those factors influence household behavior. | yi@nception of risk as an important
mediating factor in the relationship between huinanavior and the contextual
environment in which human decisions are mades iBén important addition to many
traditional approaches to studying social-ecoldgigatems which promises to contribute
important theoretical insights to a growing bodyedearch in the area of human
perception.

Results indicate that villagers living near thekpappear to face different risks
than villagers further from the park as well asieajent risks at varying intensf} This
suggests the presence of a certain “conservatexii’ stherein the park has a direct
influence on perceptions of risk and consequeathgliuse strategies to mitigate or cope
with risk. The conservation shed does not appeegdch the outlying villages but does
extend to villages that do not share a border thighpark and that may be as much as
60km from the park.

Within the conservation shed, household wealtiheforms of acres cultivated
and household size do not appear to influencenitidence or severity of “park” or “non-

park” related risks. However, certain villagesmii@ park are more likely to rank “park

3|t is important to note here that this study conceptuajizesimity in a strictly Euclidean sense. |
recognize that this approach obscures other important tyges»dfity which are non-spatial and may
include types of economic or social proximity. For #mspirical study, my conceptualization of proximity
is limited by the data. Future studies of this type, h@yevould benefit from a broader conceptualization
of proximity.
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related” concerns as the #1 or #2 risks that theg than other park-side villages. This
pattern cannot be shown with statistical signifaafor “non-park” related risks.
Essentially, villages differ in their perceptiontbe severity of “park related” risks while
they do not differ for “non-park” related risks hi§ suggests that the effects of the park
vary significantly by village but not by househaitiributes. Non-significant results for
the household asset variables are consistent wih giudies in Kenya discussed in the
literature review (Gadd 2005; McClanahan et al.5)@@hich have found that wealth is
not a suitable predictor for attitudes regardintura resources and conservation.
Lastly, behavioral responses to perceived riskbiwithe conservation shed also
seem to vary among villages. In some villagegaordents have adopted a strategy of
pre-emptive farming to mitigate the threat of fetyark expansion and land alienation.
This approach may prove to have profoundly negatoresequences for the flora and
fauna that depend on open savanna grasslandsjadlsplacge migratory mammals. The
economic sustainability of this agricultural stgtelso remains to be seen as rainfall,
labor availability and market prices fluctuate. n@ersely, other villages seem to believe
they are disempowered and unable to mitigate tleatiof park expansion. In half of the
villages a large majority of respondents indicateat there was nothing they could do to

alleviate this threat.

B.2. Future Directions and Final Thoughts
Building on this study, future analyses which wolhé&lof great benefit in this
area would be an examination of the relationshtpvéen risk assessment and social

networks of exchange and reciprocity. Wealth, agritve Maasai, may best be described
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in terms of those resources which allow one toigeirsto the future. These resources
may take the form of large families, livestock nfdeind, material possessions, etc.
However, a mainstay of the Maasai social systeantyge of moral economy (see
Thompson 1971; Neumann 1998; Robbins 2004) whefeehily, friends and community
members provide necessary goods (food, sheltesttiek, etc.) when individuals or
families are struck by adverse circumstances. mlividual’s social network, therefore,
provides an effective buffer against many typessif. Understanding the relationship
between these networks and perceived risks is sages

Conceptualizing risks as discrete entities is potatic and demands
reconsideration. Alternative approaches to conmdzing risk are necessary for this
type of analysis to move forward. One such apgreaauld be to understand how risks
operate together, form groups of risks, and ultelyabow certain groups relate to other
groups. Other considerations can be identifieithénarena of objective risk research. As
noted earlier, a handful of studies have compabgective measures of risk exposure
with perceptions of risk and found that they areaften highly correlated. New
research may investigate the how perception ofiniske past shapes objective risk in
the future andiice versa

Finally, the concept of the conservation shed ghbel developed further to
understand the continuum of social and ecologiogkicts, both direct and indirect, that
exist in the lands adjacent to parks. Proximityhi park can and should be included in
analyses through continuous measures of Euclidedutransport network distances.
Proximity, however, cannot be limited to these g/pédata but should include

operational measures of social, cultural, econoamd, political proximity as well.
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Parks are neither self-contained ecosystems nstin@inatural areas devoid of
social and economic implications. They are hybodial-environmental spaces
constructed and reconstructed cyclically throughapeconomic, political, and
ecological processes. The protection of wildldepsystems, and ecosystem services
throughout East Africa and the whole of the devielgpvorld are important, necessary,
and critical. Equally critical, and in fact intitedy intertwined with the fate of
ecosystems in these regions, are spaces for empd\weEal management of natural
resources and autonomy to pursue cultural and rabteproduction. The future of these
spaces is unknown, for the in the present we dsejost scratching the surface of how

they work, how they change and perhaps more imptbytavhat they mean.
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