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ABSTRACT

Bwindi Impenetrable National Park (hereafter calBaindi) is an Afromontane forest that has
probably existed since the Pleistocene and Holotemes. The forest was first used by Batwa
for hunting and wild fruit’yams gathering up to téd-16" century when Bakiga and Bafumbira
agriculturists came and started clearing foresthest for farming. In 1991, Bwindi forest was
gazetted a national park and restrictions on farsstby local people were imposed resulting in
conflict between park managers and the local pedmemitigate the conflict, park management
introduced a Multiple Use Programme (MUP) that Imed local people accessing the forest for

some livelihood resources such as plants for mesbcand basketry.

Under the MUP, local people were allowed accessfew forest resources and not all important
livelihoods requirements were granted. Forestuess such as firewood, building poles, bush-
meat, fruits, wild fruits, yams and fish were nermitted under the MUP. Despite the several
reviews carried out on Bwindi’'s MUP, the programhses up to now failed to confirm to key

definitions of collaborative forest management léddeewhere in other protected areas (PAs) of
Uganda. The RUCs in Bwindi meet less frequentiynttimose of other PAs. Local people around
Bwindi have lost interest in the RUC meetings arwforest access in Bwindi as being very
restrictive. Furthermore, there is less cohesiah@operation among the RUCs of Bwindi than

those from other PAs.

Indeed through village and resource user intervigs study found out that the most preferred

forest resources for the local people around Bwwdre mainly those prohibited by park

Xi



management. Also there was a significant differeoesveen the Batwa and the Bakiga, men
and women in forest resource preferences. To utahelshow Bwindi’'s MUP contributes to
local people’s livelihoods and income, this studyrried out village interviews and market
surveys around Bwindi. Results show that there avasgnificant difference in local people’s
attitudes on benefits got from the MUP among thoaegories of parishes (non-multiple use,
beekeeping zone and plant harvest zone parishesal Ipeople involved in the MUP had the
most positive attitudes than those not involvederéhwas a significant difference between the
three categories of parishes in mean annual incmesthe sale of forest products. Beekeeping
for honey is the most lucrative contributing to aam annual income of 298,000ushs (114USD)
per beekeeper. This study concluded that the MUPhlegped contribute a small but important

livelihood and income to the forest resource uaessind Bwindi.

To understand the ecological implications of hatingsthe forest resources from Bwindi, a
forest survey was carried. Results show that pietn densities were highest in the harvest
zones than in non-harvest zones. Furthermore, aorebt zones had more large sized
individuals than the harvest zones. Annual barkdpetion of Ocotea usambarensisee and
annual stem growth rates Bfper guineensandMilletia dura were not significantly different
between the two zones. There was a significantioalship between environmental variables (%
tree canopy cover and altitude) and stem densifiesost plants. Multiple use guidelines have

been proposed by this study to improve Bwindi’'s MUP

Xii



Chapter One
1 General introduction

1.1 Chronology of conservation approaches

A dominant approach to conservation in th& 28ntury was the establishment of protected areas
(PAs) from which local people were excluded (Hutainal., 2005; Adams & Hutton, 2007).
This model was widely adopted after the creatioryefowstone and Yosemite National Parks
in the United States of America in the IatéhJ&ntury (Runte, 1990; Adams & Hutton, 2007).
This conservation approach was founded on the @bribat nature was pristine and should be
distinguished and physically separated from humansformed lands (Huttoet al, 2005;
Adams & Hutton, 2007). Most PAs that were createghtused paramilitary methods to create
“pristine” national parks and forest reserves fi@en human activities using the Yellowstone
National Park model. The local people who deperatethese PAs for their livelihoods resisted
the restrictions imposed on them by the PA manadédns inevitably created conflict between
the PA managers and the local people who facedadisments, arrests and killings by the

managers to create the “pristine” PAs.

In the 1980s, decentralized, community-based appes to biodiversity conservation and
natural resource management began to spread ramditicularly in Southern and Eastern
Africa (Scot, 1998; Cunningham, 2001; Hutteinal, 2005; Adams & Hutton, 2007). There was a
shift in global opinion regarding the managemeimt eonservation of natural resources particularly
in tropical developing countries. It became widatgepted that strictly policed protected areas or
setting aside land for large mammals or spectatahascapes alone cannot be achieved without

the participation of the adjacent local people {St698; Cunningham, 2001; Huttet al, 2005;
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Adams & Hutton, 2007). Hence, the local residendpbe who are dependent on the natural
resources for survival and therefore suffer the tnifothe natural resources are degraded were

recognized (Scot, 1998; Ghazoul & Sheil, 2010).

During the early 1990s, there was a divide betwweponents of community-based approaches to
conservation and those advocating a return to thditibnal preservationist approaches to
biodiversity conservation (Redforet al., 1998; Hutton,et al., 2005; Wilshuseret al., 2002;
Sanderson, 2005; Adams & Hutton, 2007; Agrawal &feed, 2009). Those advocating for
preservationist approaches argued that naturessngr with complexes of species existing in a
natural state and that humanity is a destructiveefdor these complexes (Kramet al., 1997;
Redford et al., 1998; Struhsaker, 1998; Struhsaker, 1999; Wilghudeal., 2002; Sanderson,
2005; Adams & Hutton, 2007, Agrawal & Redford, 2D0Bhey argued that the growing human
populations are accompanied by increased consumpmtionatural resources leading to the
extinction of many species (Redfoed al., 1998; Struhsaker, 1998; Wilshusen al., 2002;

Sanderson, 2005; Agrawal & Redford, 2009).

Struhsaker (1998),Wilshuset al., (2002) and Sanderson, (2005) stated that theisaiska use

of natural resources and biodiversity conservatannot be attained if based on a bottom-up
approach that depends on voluntary compliance. eraeguments were compounded by the fact
that there is no clearly demonstrable synergy betveonservation and other social development
goals such as poverty alleviation and economic groffédams & Hutton, 2007; Agrawal &
Redford, 2009). Advocates of strictly protected dOpke-free parks’ suggest that while

community conservation approaches waste scarcen@i®n resources, PAs can work if they



are strictly protected, well-resourced and propaergnaged (Redforet al.,1998; Brandoret al.,
1998; Struhsaker, 1999; Wilshusenal., 2002; Naughton-Trevest al, 2005; Balmfordet al,

2002; Adams & Hutton, 2007).

A counter-argument against such strict preservetions that the strategy of setting aside PAs
for conservation has inevitable social and econamyacts. The power of good conservation
planning lies in the development of protocols tidantify categories of both nature and people
adjacent to the PAs (Huttaat al, 2005; Adams & Hutton, 2007, Agrawal & Redford, 2D0The
community-based conservationist approaches statm@mthers that biodiversity conservation
is a moral and ethical necessity (Adams & HuttdQ 72, Agrawal & Redford, 2009). In 2006 for
example, the Botswana high court ruled that thet®n of Bushmen from central Kalahari
Game Reserve by the government was unlawful andnstitutional and that they had the right

to live on their ancestral land inside a designat®a of the Reserve (Adams & Hutton, 2007).

Local people suffer direct costs from PA creatibrotigh displacements, loss of rights, hazards
from crop raiding by wild animals (elephants, bldés and primates), labor and opportunity
costs of crop defense (from wild animals) and ldgataughton-Treves, 2005; Sekhar, 1998;
Woodroffeet al., 2005, Adams & Hutton, 2007; MacKenzie, 2012). Paglghbors can also be
exposed to corrupt rent-seeking behavior by PAf,spafrticularly linked to minor infringement

on park boundaries or regulations (Adams & Hut&i07).

Biodiversity conservation strategies such as thoferotectionists are usually believed to

distress the less powerful, politically marginatizend the poor. Tourists and scientists have



conventionally been tolerated in the PAs where gber and politically less powerful local
resource users have been excluded (Adams & Hua@®/, Agrawal & Redford, 2009). These
and other arguments have led to a rethink in coasien approaches. Many questions have been
asked regarding PA conservation and these incl8teuld local people be involved in PA
management? How can local people neighboring PAsnm@ved in management? How can
PAs be conserved and at the same time local pemgpleenefits from them? What works and
what does not work? Is there a compromise? Thedeotrer questions have attracted several

research topics from scientists and are the basssothesis.

1.2 IUCN's categorizations of Protected Areas

The International Union for Conservation of NatldCN) has classified PAs into different

categories based on management objectives an@peatedly refined them over years (Ravenel
& Redford, 2005). The IUCN PA classification consisf six categories, including those that
are exclusionary (category 1) and various otheas dne inclusive of human activities, such as
protected landscapes and reserves intended toamafldws of products and services for human

society (Category VI) (Adams & Hutton, 2007).

In essence, the IUCN categorisation of PAs hasltezbun the bridging of the gap between
arguments by preservationists and those for loeaple involvement in PA management. Of
interest to this study is category Il whose objexgiare to protect functioning ecosystems but
include substantial use by tourists, including sarppg infrastructure and taking into account
the needs of indigenous people, including subsisteresource use as long as they do not

adversely affect the primary management objectibePAs (IUCN, 2008; IUCN, 2012). Most
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national parks in Uganda including Bwindi ImpenbteaNational Park fall in this category

(IUCN, 2008; IUCN, 2012).

Category VI is of protected areas that contain nahtareas where biodiversity conservation is
linked with sustainable use of natural resourcéschvis incompatible with category I. However

large category VI protected areas may contain oayelgareas within their boundaries as part of
management zoning (IUCN, 2008; IUCN, 2012). In WimnPAs have been zoned using the
category VI into strict nature conservation areasd€ zones) where no human activity is allowed
and areas where human activities can take platentiade buffer zones or multiple use zones.
The buffer or multiple use zones are usually logatethe PA periphery while the core zones are
at the centre of the PAs. Category Il and VI areaiticular interest to this study since they
include PAs that neighbour local people and areallsusurrounded with a high human

population density and inevitably are linked witicdl people livelihoods

1.3 Protected area resources used by local people

In the past, especially during theé"™entury, forest resources played a major rolaénculture and
life styles of traditional forest users and wer&awted at a subsistence level in line with tradéi
conservation practices (Scot, 1998; Cunninghaml26futton et al, 2005; Adams & Hutton,
2007, Agrawal & Redford, 2009; Ghazoul & Sheil, @p1Presently, wild plants provide an
important source of income to millions of peopleldavide (Kaimowitz & Sheil 2007; Ghazoul &
Sheil, 2010), sometimes leading to growth in conumakrtrade of forest resources with large
volumes of resources being harvested that restittr@st overexploitation (Godoy & Bawa, 1993;

Freese, 1997; Vedelét al, 2004; Ticktin, 2004). Other times, forest resesr provide a
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subsistence source of livelihood for rural locabpe and therefore provide social benefits that
include; bush meat, fish, wild fruits, medicinesnfr wild plants (Kaimowitz & Sheil 2007). Many
of the estimated two billion people that lack adgguaccess to western medicines rely largely on
wild and semi-wild plants and animals for much lagit treatment (Farnsworth & Soejarto, 1991;
Kaimowitz & Sheil 2007; Ghazoul & Sheil, 2010). Tefore tropical forest resources provide both

economic and subsistence livelihoods for billiohpeople worldwide.

The contributions that many forest products makeutal livelihoods, and the fact that non-
timber forest products are less ecologically desiva than timber harvesting, have led to the
belief that more intensive management of forestsicc@ontribute to both development and
conservation objectives, and have led to initiaite expand on their commercial uses (Arnold
& Perez, 2001). Controlled harvesting of selectéhfpresources holds a great potential as a
means of integrating natural resource protectioin Wcal people use of natural resources in a

sustainable manner (Peters, 1994; Cunningham, 206dtjn, 2004).

1.3.1 Forest resource use in Bwindi Impenetrable Nimnal Park

Forest resource extraction from Bwindi forest iolsas when local people first lived there. The
Batwa who lived in the forest as hunter-gatheneese probably the first people to use the forest
(Kingdon, 1998; Lewis, 2000; chapter 2 of this thesPrior to the establishment of Bwindi as a
national park, local people adjacent to the fodegpbended on it for their livelihoods through
hunting, honey collection, fruit gathering and eotlon of weaving, medicinal and house

construction plants.



When Bwindi was gazetted a national park in 198&,deople were barred from harvesting forest
resources some of which played a crucial role @irtlivelihoods. Consequently, conflicts arose
between park managers and the local people reguitinumerous fires being deliberately set in the
forest. For example, in 1991 up to 5% of Bwindiefsirwas burnt by arsonists (ITFC, 1999). There
were also numerous cases of harassment of parfkbstdbcal community members (Wild &
Mutebi 1996, Wild, 2001). To mitigate these cortfljidJganda National Parks then (now Uganda
Wildlife Authority (UWA), in collaboration with otlar organisations such as CARE,
International Gorilla Conservation Programme (IGC&)d Institute of Tropical Forest
Conservation (ITFC), established a collaborativenaggment plan for Bwindi that involved
multiple-use and revenue sharing programmes in 199%dd & Mutebi, 1996; ITFC, 1999;

Bitariho et al.,2006; Ndangalaset al.,2007).

The multiple-use programme (MUP) allows low impplant harvesting and bee-keeping from
specified park areas called Multiple Use Zones (MUZPresently 14 out of 24 four parishes
around Bwindi Impenetrable National Park (hereaftadled Bwindi) benefit from the
programme by extracting plants for medicines andwivey as well as carrying out beekeeping at
the park periphery (Bitarihet al., 2006; Ndangalaset al., 2007). Fifty seven plant species are
now legally being harvested from Bwindi’'s multipise zones by the local people (Daetyal.,
2001, Bitarihcet al.,2006; Ndangalast al.,2007). Other forest resources are restricteddordst
under the MUP. These include plants used for mgigioles, walking sticks and hoe handles and a
lianaLoeseneriella apocynoid€gVelw. ex Oliv.) N.Hallé ex J.Raynal that is uged making tea
harvest baskets (Bitarihet al., 2004). Others are wild yams, wild fruits and wildney for the

Batwa (Bitariho,et al., 2004). Despite the ban, some of these resoureedleayally harvested by



the local people. Olupdtt al., (2009) found evidences of “illegal’” harvests olg® stakes and
firewood along the Bwindi park periphery. Cunninghé001), Wild (2001) and Ndangalaial
(2007) as well reported illegal harvests ofdpocynoidesSmilax ancepdVilld. and bark from

Rytigynia kigeziensigerdc. andOcotea usambarensingl.

Presently most government programs in Uganda ameedetowards prosperity for all, poverty
alleviation and the millennium development goatscal people are being encouraged and helped to
be involved in income generating projects to helghe rural economy. The MUP was initiated to
encourage domestic use of forest resources onlytHautchanging government’s political and
economic perspectives necessitated the MUP to doged as one of the ways to improve local
people livelihoods. This is in line with the redaua of the world’s park’s congress in 2003
(Durban) that stressed that protected Areas muséxarerbate poverty but rather should reduce
and eliminate poverty for the local people adjacknmteed some forest products from the MUP are

sold in local markets around Bwindi by the locabple for income.

1.4 Overall study objective

The major objective was to review Bwindi's MUP aitsl benefits to the local people. Other
specific objectives were to:
1. Investigtate whether Bwindi’'s MUP has helped atéilocal people participation in park
management
2. Assess important forest resources for local pefopie Bwindi
3. Determine socio-economic contributions of Bwindig&P to the local people

4. Determine the ecological impacts of harvestingtplesources by local people from Bwindi
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5. Recommend guidelines for better implementationwindi’'s MUP.

1.5 Research questions

This study was guided by the following researchstjoas;
a. Does Bwindi's multiple use programme help initiggaticipation of local people in park
management?
b. What are the most important forest resources ftallpeople around Bwindi?
c. How has the MUP contributed to the socio-econonm&tus of local people around
Bwindi?

d. What are the ecological implications of harvestant resources from Bwindi?

1.6 Problem statement

Before any kind of plant exploitation begins, it imperative to carry out plant resource
inventories so as to determine the plant stockraitijate the over-exploitation (Peters, 1994,
Cunningham, 2001, Bitarih@t al., 2006). Despite the growing concern over the eiqtion of
plant resources world-wide, information on the egadal implications of plant resource harvest is
available only in few disparate case studies (Boat Gullison, 1995; Cunningham, 2001; Ticktin,
2004; Bitariho,et al., 2006).There is limited biological information orost plants harvested or
needed by the local people from Bwindi forest. Bhisralso lack of data on biomass production,
regeneration and mortality rates of most of thengsldhat are extracted legally and those needed

by the local people from Bwindi (Cunningham, 200icktin, 2004; Bitarihogt al. 2006).



Lack of scientific data (such as abundance andilwiibn) on the illegally harvested plants has
often been cited by UWA as the reason resourcadidn is not permitted. Cunningham (1992)
and some multiple use programme reviewers (Ber$eith et al., 1995; Daveyet al., 2001;
Bitariho et al.,2004) recommended the granting of access to foesstirces needed by the Batwa.
UWA has however, justifiably used lack of data lba tesources as the reason they do not allow to
harvest them. What is needed, therefore, is theigom of data on whether these resources can
be sustainably harvested. Sustainable harvestof ptsources can be determined through direct
measurement of the rate of plant resource extra@md comparing it with the rate of natural
replacement (biomass production and recruitmerad($@ & Bawa, 1993; Peters, 1994; Tuxill &

Nabhan, 1998; Cunningham, 2001; Ticktin, 2004; iBitaet al.,2006).

1.7 Overall Study justification

The People and Plants Project in the mid-1990satty €000 supported Masters’ students’
studies in Bwindi on the density and distributidreome harvested plants suchLa®seneriella
apocynoidesRytigynia kigeziensi$Smilax ancepand plants for traditional herbalists (Muhwezi,
1997; Kamatenesi, 1997; Ogwal, 1998 and KyoshaHlig®8). Olupot (2004) carried out a
boundary edge effect study in Bwindi in which heammended a study on the most harvested
and needed plants from Bwindi such Marantochloa leucanthand Raphia spp All these
studies, however, do not reflect the general caomdibf the plant resources being harvested, their

conservation status and socio-economic benefiisetdocal people around Bwindi.
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No study has yet examined annual biomass producdahe harvested plants in Bwindi, an
important aspect in determining plant harvest snghality. This study built on the work already
done by the People and Plants Project and othatstewmine the socio-economic contributions
of the MUP to the local people and also assessdh#ibutions the programme makes towards
local people poverty reduction. This study furtldetermined the highly demanded and used
plants from Bwindi, their ecological status andrbass production and therefore was able to

assess whether the plants being harvested weralde.

1.8 Outline and arrangement of thesis

This thesis consists of eight chapters each craftéfidually as manuscripts for publishable

research papers. The chapters include:

Chapter 1 (this chapter) is a general introductibat includes global debates for PA
conservation approaches. Debates for and agaictidixg local people from the use of PA
resources are highlighted. The IUCN categorizatminthe PAs and a general description of the
importance of forest resources to the local peapteexplained in this chapter. The chapter also
describes the overall objectives, research questipmblem statement and justification of this

thesis.

Chapter 2s a literature review, it provides the historical taxt of forest use by local people in
south west Uganda in general and Bwindi in pariculhe chapter describes trends in plant use

and how forest dependent Batwa people helped nmainfze Afromontane forests in
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southwestern Uganda before commercial cuttingifoibér began in the early 1900s. The chapter
also describes how the multiple use programme begy&windi and how park authorities have
sought to involve local people in park managemkraugh establishment of various park/local

people committees.

Chapter 3s a review of how Bwindi’s multiple use programme (MUhas initiated local people

participation in Park management. It starts by m®rs\g a question; to what degree is the
multiple use programme contributing to local peopieolvement in park management? The
MUP is compared with other resource use programmether PAs. The chapter concludes that
the Bwindi’'s MUP is less collaborative than othesaurce use programmes of other PAs in

Uganda and gives suggestions on how to improweritdke it more collaborative and efficient.

Chapter 4 provides an assessment of importanttfptasts needed by the local people from
Bwindi forest. The chapter also provides an assessmf how ethnicity and gender influence
preferences for forest resources. The most impbftaast resources for the local people were

those prohibited for use by park management.

Chapter 5describes and determines the socio-economic caityib of the MUP to the local
people. The contribution of beekeeping and plantdsts towards rural income are assessed and
presented. The chapter ends by discussing how thdP Mcan advance poverty

eradication/reduction around Bwindi.
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Chapter 6 presents the ecological implicationsan’ésting important forest plants from Bwindi.

Stem densities, size class distributions andual biomass production estimates of the impbrtan
forest plants are given. The relationships betweevironmental variables (tree canopy cover,
altitude and slope) and stem densities of impogpéanits are provided in this chapter. The chapter

also highlights the plants under threat of overaikgtion.

Chapter 7gives general recommendations for the improvemetiteoMUP and others elsewhere.

Guidelines for the implementation of the MUP andoramendations for methods to be used for

plant offtake assessments are proposed.

Chapter 8 presents an overall discussion, condsisemd recommendations that link up the 7

chapters above.
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Chapter two

2 A History of tropical forest use in South Westerriganda

2.1 Introduction

Tropical rain forests can be divided into five mdirogeographical regions: the Americas,
Southeast Asia, Africa, Madagascar, and Austraba*NGuinea (Ghazoul & Sheil, 2010).

Tropical montane forests are a result of milliohyears of interplay between evolving species
and a changing earth. Africa’s tropical moist mometdorests have probably existed since
Pleistocene and Holocene times about 2.6 millicery@go (Butysnki, 1987; Marchant, Taylor
& Hamilton, 1997; Ghazoul & Sheil, 2010). The Pletene was characterized by extended
periods of ice formation (glacial age) with over%30of the world surface covered in ice

(Kingdon, 1990a; Ghazoul & Sheil, 2010). Duringstiperiod, tropical Africa experienced very
severe dry conditions while todays temperate regigmained covered in ice. Most of the
tropical Africa lowland forests turned into savahsand deserts except for the Afromontane
forests whose climate remained suitably moist (long 1990a; Marchant, Taylor & Hamilton,

1997; Ghazoul & Sheil, 2010).

The moist Afromontane forests therefore servedefisgra for some flora and fauna and the
species shifted to high elevations where conditivese suitable (Butysnki, 1987; Kingdon,

1990a; Marchant, Taylor & Hamilton, 1997; GhazouS&eil, 2010). The result was that many
of these forests such as those in the Alberting Batame rich in rare and endemic species

(Butysnki, 1987; Kingdon, 1990a; Ghazoul & Shel1R). Subsequently, favorable conditions

20



enabled species to disperse to lower elevationelilgeexpanding their present distributional
ranges (Hamilton, 1974; Butynski, 1984; Ghazoul Bef§ 2010). The Albertine Rift forests
such as the Bwindi Impenetrable in south westeraridg represents such refugia and is the
focus of this paper in which historical trends tiapical forest use by humans in south western
Uganda are reviewed. Examining such historical dsers important for understanding the
present use patterns of forest resources in Bwimgenetrable forest. It is also important to
understand the reasons why different managememhesgof Bwindi Impenetrable forest have
altered the way local people relate to it. Thismportant for relating past forest use situations
with the present to help park managers make rigbistbns for forest resource use programs for

the local people.

2.2 Bwindi Impenetrable Forest

Bwindi Impenetrable forest is located in Southwestéganda at the edge of the western Rift
Valley (Figure 2.1). The forest touches the westmrder of the Democratic Republic of Congo
and covers three districts of Kabale, Kisoro andikeyu. The highest point in Bwindi forest is
located in the southeast part of the forest in Kadestrict at 2607 m a.s.l while the lowest point
is at the northwest part of the forest in Kanungptrigt at 1400 m a.s.| (Butynski, 1984; Howard,
1991; Olupot, 2008; Olupat al., 2009). The forest lies at the northwestern enthefRukiga
highlands that are associated with upwarpings @fatestern Rift Valley (Butysnki, 1984; Taylor
& Marchant, 1995). The forest has a steep undgaipography, formed from folding of the
underlying Precambrian sedimentary rocks into @&senf roughly parallel ridges and poorly

drained valleys (Taylor & Marchant, 1995).
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The soils in Bwindi forest have been described legdat & Osmaston (1961) and Butynski
(1984) as derived primarily from the Precambriaylies of the Karagwe-Ankolean system.
These soils have been classified into two typetoh-differentiated humic ferralitic soils of

high altitudes” and “non-differentiated ferrallitisoils with dark horizons”. The soils are
generally tropical red earths overlain with spomgynus with clays occurring under a layer of
peat in the swampy valley bottoms (Atlas of Ugan#ia67; Leggat, & Osmaston, 1961).
Butynski (1984) observed that Bwindi Impenetrabted ats surrounding soils as poor for

agriculture; the reason shifting cultivation is gireed there.

Democratic Republic of Congo

Bwindi Impenetrable
National Park
/\/ Park boundary

A"/ International Boundary
[ ] Gazetted area

[ ] Parish boundaries

Figure 2.1: Location of Bwindi Impenetrable NatibRark in Southwest
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2.3 First human settlements in southwestern Uganda

The first human settlements in southwest Ugandeaoody be traced mainly through oral history
and pollen data records as there is little Anthlogical information documented. Human

settlements in southwest Uganda may have coincidiédthe migrations of the Bantu speaking
people from the southern and central parts of Afiltto East Africa between 1000-1800AD
(Huffman, 1970). Present day southwestern Ugandacaesipied by Bantu speaking tribes of
Bakiga, Bafumbira (Hutu and Tutsi) and Batwa. Ftwes the southwestern Uganda were
initially inhabited by Batwa only until the mid-f&entury when Bakiga and Bafumbira-Bahutu
joined following wars in northern Rwanda (Kingddr®90b; Lewis, 2000; Marchant, Taylor &

Hamilton, 2000).

The Batwa were nomadic forest hunter-gatherers edoupied areas stretching from montane
forests to savannah-forests in western Uganda.eThes the present high altitude forests of
Bwindi and Mgahinga as well as the lowland foredtSemuliki that are akin to the Congo basin
forests. Before the British colonial times, the thovestern parts of Uganda were considered the
northern frontier territory of the Rwandan statkeduby Tutsi kings. Oral history describes how
the high altitude forests were considered Batwatdeies by the Tutsi kings of Rwanda farther
south (Kingdon, 1990b). The Batwa paid tributehte Tutsi kings with ivory and animal skins
and helped them fight wars with other tribes of iBakand Bafumbira-Hutu (Kingdon, 1990b;

Lewis, 2000).

The Batwa, Bakiga/Bafumbira-Hutu and Batutsi cldiwed together albeit in a precarious

harmony, due to their complimentary livelihoods hsnter-gatherers, agriculturists and
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pastoralists respectively. The pastoralist Tutssenthe rulers who demanded tribute in terms of
gifts from other tribes. The Bakiga/Bafumbira-Hufien refused to submit to the Tutsi kings
and were considered rebellious. As a result theerewintertribal wars between the
Bakiga/Bafumbira-Hutu and the Tutsi (Edel, 1957heTrebellious Bakiga-Bafumbira were
eventually overwhelmed by a strong force of thesiBussisted by Batwa archers in the miti-16
century and therefore migrated farther north ifte present day southwestern Uganda (Edel,
1957; Kingdon, 1990b). By about 1750, nine BakigdiBnbira-Hutu clans had settled in
Southwestern Uganda to escape the wars with thagryastoralists Tutsis (Edel, 1957;

Kingdon, 1990b; Lewis, 2000).

The relationship between Batwa and Bakiga/BafuraHuéu varied from place to place and
spanned the gamut from hostility to ambivalent remdee and friendly paternalism (Kingdon,
1990b). While in northern Rwanda there was hogtibetween them, in the southwestern
Uganda, the Bakiga/Bafumbira-Hutu obtained goodaaitl cooperation from the Batwa they
found. Usually, beer or one or two heads of livektaere sufficient to enlist the Batwa help and

cooperation in felling and clearing a patch of &rfer agriculture (Kingdon, 1990b).

2.4 First human use of Bwindi Impenetrable Forest

2.4.1 Batwa forest people (hunter-gatherers)

The first humans to use montane forests in souttewedJganda were probably the Batwa
(hunter-gatherers) who probably first occupied tbeest around 1000AD (Huffman, 1970).

They used the forest for hunting, worshiping anliection of wild honey, wild yams, fruits and
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vegetables. The forest was also a source of meat &lephants, antelopes, bushpigs and
buffaloes for the Batwa. Leopard and Colobus mongldps were traded for food, beer and
livestock from the Bakiga farmers and Tutsi kin@sher traded forest items by Batwa included
ivory and gold which were paid as tribute to thdsTkings. The Batwa also collected toll in

form of food and beer payments from caravan trasdleat passed through the forests (Kingdon,

1988; Kingdon, 1990b; Lewis, 2000).

Batwa also hunted flying squirrel&rfomalurus derbianysas food. The flying squirrels were
important in the culture of the Batwa for paymehtbade price by the men (Kingdon, 1988).
Batwa women occasionally escorted their husbandsiming expeditions but did not participate
in hunting per say; they collected wild vegetabl@sishrooms and fruits such as those from
Myrianthus holstii(Kingdon, 1988). The men and women also collegtdd yams Dioscorea
praehensilisand Dioscorea preusjiand wild honey. Other products obtained from fibrests
included; vines and lianas for making ropes andianeal plants which they exchanged for food

and beer.

2.4.2 Bakiga and Bafumbira-Hutu agriculturalists

The earliest forest clearance in southwestern Ugjathates back approximately 2200 years
before present (B.P) probably caused by low leuehdin impacts of agriculture (Marchaital.,
2000). This coincided with the iron-smelting teclogy developed between 2500 to 2000 years
B.P and taken up by the Bakiga and Bafumbira-Hgticalturalists (Phillipson, 1986; Marchant
et al, 2000). The iron smelting technology was takery@ few Bakiga clans of Basingola near

Bwindi and Baheesi near Lake Bunyonyi (Rugyema-ahilayo, 1983; Marchamt al, 2000).
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The agriculturalists obtained tools for clearingefsis from the iron smiths through exchange of
food items. They developed methods of agricultund anetalworking which enabled them
colonize new areas with widely varying technologasl with increased human population

densities than hunting and foraging permitted.

The intertribal and clan wars in northern Rwandhttea population influx and expansion of iron
and agricultural technology which in turn led taneased clearing of forests for agriculture
(Edel, 1957; Kingdon, 1990b; Lewis, 2000; Marchantal, 2000). The Bakiga were free
nomadic cultivators who practiced shifting cultieat of slash-and-burn in the high altitude
forests of southwestern Uganda (Kingdon, 1990bj,Elf#57). This practice eventually led to
encroachment on the Batwa forest territories a8tiega/Bafumbira populations increased. The
forests started becoming patchy and started deogeasesulting in conflicts of the
agriculturalists with the Batwa forest hunter-gaghne (Kingdon, 1990b; Edel, 1957). A series of
wars between Bakiga/Bafumbira-Hutus and Batwa asceesued as such and were only quelled

by the British colonial administrators in 1912 (Miaantet al,, 2000; Lewis, 2000).

The Batwa remained with a few forest patches thatiged the agriculturists. Marchaet al
(2000), note that the Batwa may have been impoiathie maintenance of the coherence of the
montane forests in southwestern Uganda beforelddigis by colonialists since they defended
them from agriculturists. The few forest patches Survived were those the Batwa protected
and these may constitute those of the present Bwimgenetrable, Mgahinga (Virunga), Echuya

and Mafuga/Kirima forests in southwestern Ugandar@antet al. 2000).
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Up until the nineteenth century, forest use wasesqrve of Batwa who traded forest resources
for food and alcohol with other tribes (Kingdon,889 Kingdon, 1990b; Lewis, 2000). Some
Bakiga/Bafumbira-Hutus after interactions with thBatwa cohorts learnt skills for hunting and
use of the forest (Kingdon, 1988; Kingdon, 199¢mr example some Bakiga clans such as the
Bahunde (who intermarried with Batwa) started tothwut trees, and dig for gold, harvest
climbers for ropes and baskets and medicinal pléiisgdon, 1988; Kingdon, 1990b). The
Bahunde mainly hunted giant forest hogs, buffalmed duikers but did not hunt primates and

rodents considered a preserve of the Batwa (Naetaig, 2000).

The Bakiga later on introduced new methods of mgnguch as using nets and snares (Naetara
al., 2000). Animals were driven into the nets with thelp of dogs and then speared. This
method may have likely contributed to the lossh# giant forest hogs and buffaloes from the
present Bwindi Impenetrable forest. The BakigatBaira-Hutu forest users came up with a
wide diversification of forest use such as woodrayy for beer boats, shields, musical harps,
cups and hoe handles (Namataal., 2000). Others were making iron smelting bellowsr(f
tree trunks), perfumery and cosmetics using povitden Carapa grandifloraseeds for animal
skin wear by women, as well as basket and weaviatgmals from climbing plants (Namaea

al., 2000).

2.5 Use of Bwindi forest during colonial and postlonial times

Prior the gazettement of Bwindi forest (in 1932)thg colonialist, the forest was mainly used

for commercial exploitation of timber. The extracti of timber was commissioned by white
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missionaries and colonial administrators for buigdchurches, hotels and government buildings.
In 1914 there was an increase in commercial exgilont of Podocarpus milanjianugor timber
exported to Europe for making gun handles/buttsr{iantet al.,2000). The driving force that
most determined the forest tree composition thes pitsawing that commenced during the
period in 1914 when there was the First World Wt kter on during the Second World War in

1939 (Marchanet al.,2000).

In 1932 the British colonial government enactedslegjon for the gazettement of forest reserves
and the Bwindi Impenetrable Forest Reserve wadlkestted under the district administration.
The aim was to stop encroachment by cultivators ragalate timber exploitation (Leggat &
Osmaston, 1961; Butysnki, 1984; Kingdon, 1990b, ise®®000). By that time, cultivation and
tree felling had greatly reduced the forest tenét® of the Batwa hunter-gatherers which greatly
increased their dependence on Bakiga/Bafumbira-if&utaers for food and land (Lewis, 2000).
The traditional ownership of the forest by the Batwas ignored by the colonialists although
they continued to use the forest for hunting andt fgathering (Lewis, 2000). By 1954, large
chunks of Bwindi forest had been cleared by thécajuralist and timber exploiters (Butynski,
1984; Scott, 1992; Wild, 2001).The most exploitegles for timber then werBodocarpus
milanjianus, Maesopsis eminii, Newtonia buchana@ymphonia globulifera, Ficalhoa
laurifolia, Fagara macrophylla, Entandrophragmspp andChrysophyllumspp (Leggat, &

Osmaston, 1961; Butynski, 1984). Hunting by Batwd Bakiga was not restricted.

In 1961, a regulative plan for timber exploitatiwas established by Leggat, & Osmaston (1961)

in which exploitation was limited to certain ‘rasted tree species” and forest compartments by
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licensed pitsawyers (Butynski, 1984; Wild, 2001).1064, the game act established the Bwindi
Impenetrable Game Reserve that put restrictionwortiing. Permits were now required to hunt
game (Butynski, 1984). The forest and game depatsnemployed forest and game guards
respectively to stop illegal timber extraction gwhching. The harvesting of other minor forest
products was not restricted by the forest and gachéWild, 2000). The creation of the Bwindi
Impenetrable Game Reserve was mainly to protecetftangered mountain gorilla&drilla
beringei beringgi (Butynski, 1984). Permits holders allowed to hwere mainly the British
colonial administrators since Batwa and Bakiga/Bdfira-Hutus could not afford them. The
Batwa and Bakiga/Bafumbira-Hutus only hunted “il#g” as penalties for illegal hunting were
not severe enough to deter them and there was lampawer to patrol the forest (Butynski
(1984). Butynski (1984) further notes that whilee tforest and game departments did an
excellent job of preventing forest encroachmengytfailed to prevent illegal timber extraction
and poaching. By mid-1960’s the use of forest censhbecame restricted to holders of permits
issued free by forest guards (Wild, 2000). This Water abused by the forest guards who
solicited bribes to issue the permits (Bunengo d&Ffprmer forest Guardpersonal

communicatioh

The above historic sequences still have conseqadocdahe present day Bwindi Impenetrable
forest management. Whereas the Batwa were noteviotm the forest, the gazettement of the
Bwindi forest and game reserves limited their owhgr and use of the forest. Restrictions on
hunting and climber collections led to increasepeselency of the Batwa on Bakiga/Bafumbira-
Hutu farmers for food. The Batwa were hence exgtbiior cheap labor by the agriculturalists

Bakiga/Bafumbira (Lewis, 2000). These changes #dfecto a lesser extent the
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Bakiga/Bafumbira-Hutus than the Batwa. Farming wesr principal livelihood and the use of
the forest was for only supplementary incomes eniite Batwa who depended on it for survival

(Kingdon, 1988).

2.6 Local use of Bwindi forest after gazettementNational Park

The period after Uganda’s independence in 1962 thaisof political turmoil and dictatorship.
Between 1971 and 1984 there were several civil \@as I[di Amin dictatorship. The forests
were neglected by the government and there wasspidad commercial hunting, timber
extraction, forest encroachment and mining by botlal people and others from nearby towns
(Butynski, 1984; Lewis, 2000; Wild, 2001). The fstreand game department’s already
precarious situation was exacerbated by the palitermoil and dictatorship in Uganda. It is

thought that some of the flora and fauna weredasing this period (Butynski, 1984).

This situation improved after a new Government ofvéri Museveni came into power in 1986.
In the same year, the Impenetrable Forest Consenv&roject (IFCP) was established with
funding from the World Wide Fund for Nature (WWF) support the Game Department to
protect the mountain gorilla, its habitat, and gaut ecological research in Bwindi forest (Wild,
2001). This helped to control illegal activitiesdahgh more recruitment and motivation of staff

to effectively patrol the forest.

Within the same period, other conservation and ldgweent organization were formed to

strengthen the conservation efforts. These inclutted International Gorilla Conservation
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Programme (IGCP) and CARE’s Development Throughs€oration (DTC). The IGCP focused
on ensuring better conservation efforts of mounganllas and their habitats through providing
veterinary services for the mountain gorillas. TBARE-DTC project provided support to
research of the WWF project (IFCP) and helpedatetiocal community livelihood projects. It
was initiated after an agreement between USAID\AMWIF in 1988 with the goal of enhancing
the environmental quality of life for approximated,500 subsistence farmers in southwest
Uganda. In 1991, the IFCP project became registenetér Mbarara University of Science and
Technology as the Institute of Tropical Forest @owation (ITFC) with the aim of carrying out
ecological research, education, monitoring andnitngi and helping ensure Uganda's natural

heritage for future generations.

With recommendations from Butynski (1984), ITFC antder local scientists and National park
managers such as Prof Frederick Kayanja and DrEitroma, the Bwindi Impenetrable forest
was gazetted a national park in August 1991. Tlas te strengthen on the efforts of protecting
the mountain gorillas and its habitat. The creatibBwindi as a national park led to restrictiorfis o
all human activities within the forest. Traditiorfalest users were denied access to the forest. The
National park recruited and employed paramilitaapgers to patrol the forest and stop human
activities within. Conflicts between park managansl the local people soon arose and the people
protested the gazettement of the national parkh Sooflicts included the numerous fires that
were deliberately set up in the forest by the Ipeaiple, burning up to 5% of the park in 1991 and
1992 (ITFC, 1999). There was also severe harassmheatk staff by local people (Butynski, 1984,
ITFC, 1999, Wild, 2001). These conflicts also ocedrin other newly established national parks in

Uganda as well. Despite the paramilitary protectainBwindi, poaching and pitsawing still
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continued on a large scale. The paramilitary rageuld not patrol the entire Bwindi park area

(321knf) from such activities.

2.7 The Rio de Janeiro conference and the multiplge programme

When the United Nations Conference on Sustainaldee@pment also known as the “Earth
Summit” was held in Rio de Janeiro in Brazil in 29%¢here was a global shift in strategies for
the management and conservation of natural reseurcgrotected areas. It became widely
accepted that paramilitary and preservationisttesjias for natural resource protection were
ineffective given the socio-economic and cultutahate in which they operated in (Scott, 1998;
Cunningham, 2001; Namara, 2006). Hence donor andlaj@nent agencies such as CARE-
DTC thereafter influenced the Uganda National P&nksv Uganda Wildlife Authority-UWA)

to change its strategies from that of paramili@pproach to one that focused on the involvement
of local people in park management. Thus new gde such as collaborative forest
management, sustainable use of forest resourcesequidable sharing of forest resources
emerged (CBD, 1993). These strategies were lat@hasized and strengthened by the 2003
fifth world park’s congress held in Durban. Ugardzame a signatory to the CBD or"1Rine
1992 and was part of the 2003 world park’s congass$ was thus obliged to involve local

people in protected area management.

The changing political perspectives in 1992 letdgmnda National Parks to integrate sustainable
use of forest resources into park management. Bwiag the first national park to integrate

sustainable use of forest resources into park nemagt. In 1994, the Bwindi park management
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with facilitation and funding from various staketiets and donor agencies such as CARE’s-DTC,
IGCP and ITFC devised and started a collaboratbrest management programme called the
Multiple Use Programme (MUP). The MUP was set uphenpremise that the relationship between
park management and local people would be enhathwedgh access to forest resources for
livelihoods, and that illegal activities within thgark would stop or reduce (Cunningham, 1992;

Multiple use MoU, 1994; Wild, 2001).

“Multiple use” initially referred to multiple landses in Bwindi, i.e., biodiversity conservation,
tourism and low impact forest resource use. Ther lavolved to low impact forest resource use
only (Wild, 2001). Under the MUP arrangement, sfi@docal people access plants for weaving
and medicines and also carry out beekeeping gbdhe periphery (Wild & Mutebi, 1996; ITFC,
1999; Wild, 2001). The use of the forest by Bateay.(for fruit gathering, wild honey and wild
yams collection) were not permitted despite variogeommendations (Butynski, 1984;
Cunningham, A, 1992; Wild & Mutebi 1996). The MUEtigities were furthermore restricted to
20% of the park’s area (Wild 2001, Bitaribbal.,2006a). The program started as a pilot scheme in
1994 in the parishes of Mpungu, Rutungunda and d\tek plant resource extraction and Kitojo,
Nyamabare, Kashasha, Nshanjare and Byamihandaeé&kebping and honey collection (Wild &
Mutebi, 1996; ITFC, 1999). It was later expandedL#99 to include seven other plant resource
extraction zones for the other parishes aroundPtmi (ITFC, 1999; Bitarih@t al., 2006b) see

Figure 2.2.
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2.8 Strengthening local people’s participation ireFk management

In the early 1990s, Uganda government adopted @ntlatization programme to devolve
government responsibilities to local institutiortstiae district and village levels (Uganda local
Government Act, 1997, Namara, 2006). This appreahsimilarly adopted by the protected areas
in Uganda and especially Bwindi with support andiding from CARE-DTC. Bwindi park
management established forest resource user caamand Parish Production and Environmental
Committees (PPECS) to develop their formal linkag#k local government institutions (Namara,
2006). Forest Resource user committees comprisedeswiurce users (plant harvesters and

beekeepers) involved in the MUP. The Chairpersdnshe forest resource user committees

34



automatically became members of the PPECs whorimftumed the Community Protected Area
Institutions (CPIs) a key decision body that adsieddocal people interests at the park management

level.

The CPI is supported by the community protectec anstitutions policy of Uganda Wildlife
Authority and its members are drawn directly fromrigh-level local governments and park
management (Namara, 2006). When the CARE-DTC pnageawound up in the mid-2000s, the
PPECs became dysfunctional because they lackeds fand facilitation as there were no
established channels to sustain them. Today, the &P no longer active; furthermore the forest
resource users are no longer represented at tree Ple participation of local people and most
especially forest resource users in park manageiméw and most of their needs are restricted by

park management.

Several reviews of the MUP have been carried ooing at strengthening local people involvement
in park management; these include those by Ber$stath et al. (1995); Daveyet al. (2001);
Bitariho et al. (2004) and Tushabomwe-Kazooba & Mbamanya (2003pwever, most of the
recommendations from the reviews have not beemtageby park management. Only few Batwa
have been incorporated in the MUP for restrictedntjties of wild yams harvests. Other forest
resource access such as wild honey, poles, hodesamdhlking sticks and fishing have not been
permitted by Bwindi park management. However, safhthese forest resources are sometimes
extracted illegally by the local people leadingctmflicts with park management (Bitaritet al.,

2004; Bitarihoet al., 2006b; Namara, 2006). The illegal activities pndlyeobserved in Bwindi
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are attempts by the local people to attain a fausstand access status they enjoyed in the past

before gazettement.

The events described above still have implicationthe way Bwindi forest is managed by the
present park managers. For example, the preseggillactivities (hunting, fishing, and wild
honey collection) manifested in Bwindi National pare often blamed on the Batwa and other
traditionalists by park rangers. Despite the pritimb by park managers, the local people
continue to illegally seek for them disregarding thisks of arrests and fines involved. The
former forest hunter-gatherers seem to continussbk the forest user rights they enjoyed before

Bwindi was made a national park.

2.9 Conclusions

The history of human settlement and forest resousee in Bwindi shows that for centuries
Bwindi forest has been a source of livelihood foe tocal people. However, the forest has
several species of endangered and endemic pladtamimals. As such the conservation of
Bwindi forest has been highly regarded as paramdiyntmany conservationists and park
managers sometimes to the detriment of the adjdoeat people. It is nonetheless widely

accepted that Bwindi cannot be conserved withowdlinng the adjacent local people.

The need to conserve Bwindi forest and the invokminof local people in park conservation has
resulted in the forest undergoing through thregestaof metamorphosis: complete local people

ownership of the forest (before gazettement), ceteplocal people exclusion (early park
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establishment), and controlled/no local people asmg of the forest (when the MUP was
established). Attempts by park management to devgewer to the local people under
programmes such as PPECs and CPIs have faileddmeta@ process has not been done in a
transparent and equal manner. The most importaral Ipeople livelihood requirements for
example have not been included in Bwindi's MUP. MBatwa who depended on the forest for
their livelihoods have completely lost out and haneled up leading a destitute life. The Batwa
have been ignored in most park management progyatrthey were crucial in the protection of
the Afromontane forests in southwestern Ugandes ktigh time the Bwindi park management

involved the Batwa in park management to tap o gkélls and knowledge of Bwindi forest.
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Chapter Three

3 Does Bwindi’'s Multiple Use Programme initiate paticipation of local people

in park management?

3.1 Collaborative natural resource management

It is widely accepted that strict and militaristipproaches to management of protected areas (PAS)
alone cannot be maintained without the participatid the adjacent local people (Scott, 1998;
Cunningham, 2001; Huttoat al, 2005; Adams & Hutton, 2007). The local residentsovare
dependent on the natural resources for survivakaffdr most if the natural resources are degraded
are among key stakeholders in natural resourcésqbian and conservation (Scott, 1998; Ghazoul

& Sheil, 2010).

Often most benefits of protected area conservaibonue elsewhere while the local residents suffer
the costs and as a result commonly hold negatiiredss towards the protected areas (Beck, 2000;
Harter & Goldman, 2010). Such costs include digaents, hazards from crop raiding by wild
animals, labor and opportunity costs of crop dedeffiom wild animals), physical hazards and
death (Naughton-Treves, 1997; Sekhar, 1998; Wotelstfal., 2005, Adams & Hutton, 2007).

It is important to compensate the local people ®@ne of these costs. As such many tropical
countries have developed mechanisms of integrdtiegparticipation of rural people in park
management through systems such as Collaboratitgdi&esource Management-CNRM (Shell
& Lawrence, 2004; Borrini-Feyerabertlal.,2007; Garcia & Lescuyer, 2008). The goal of CNRM

is to involve the local people in the managemenbaifiral resources within the protected areas
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(Castro & Nielsen, 2001; Dietz, Ostrom & Stern, 20&heil & Lawrence, 2004; Garcia &

Lescuyer, 2008).

Collaborative Natural Resource Management or Golative Forest Management (CFM),
sometimes referred to as Co-management has bemedielifferently e.g. Borrini-Feyerabend,
1996; MTWA, 1996; Sumar Singét al, 1997; IUCN, 1997; Beck, 2000; Castro & Nielsen,
2001; NFA, 2003, Kazoora, 2006, Borrini-Feyerabendl.,2007; Worah, 2008. In this chapter
CFM is defined after Beck, (2000), Borrini-Feyermbet al. (2007) and Worah (2008) as an
arrangement where key stakeholders enter into aiatiytenforceable agreement that defines
their respective roles, responsibilities, returnd aghts (4Rs) in the management of a protected
area (PA) resource. CFM has also been describédr udifferent names such as Joint Forest
Management, Community Forestry, Community BasedifdhtResource Management, Natural
Resource Co-management, Popular Participation antitipatory Forestry Management but all
involve the 4Rs already mentioned (Sumar Siaglal, 1997; Borrini-Feyerabenet al., 2007,

Worah, 2008).

3.2 When and why should stakeholders be willingctlaborate?

According to Borrini-Feyerabendt al., 2007 and Worah, 2008, collaborative approaches to
natural resource management capitalize on two resgons: first, there exists a variety of
interests and concerns at stake for any given $ebatural resources, and what meets
conservation objectives and benefits on socialractmay harm another, the second lesson is
that different social actors possess different@iteh complementary capacities and comparative

advantages to optimally manage a set of naturalress (Borrini-Feyeraberet al.,2007). The

43



two lessons emphasize and illustrate the needoltaboration among different stakeholders. For
example when a ban on extracting plant resourced t@ medicinal purposes is imposed by
natural resource managers, the tourist camp owmess not be adversely affected as a local
herbalists. The local people lack the necessamyuress needed to tackle threats to ecological
problems such as reduction in plant and animal musaAlso natural resource managers cannot
police the entire protected areas alone due taddnresources and lack of local traditional

knowledge (Borrini-Feyerabered al.,2007; Worah, 2008).

Collaborative approaches to natural resource mamaggeare therefore helpful where stakeholders
acting alone find it difficult to manage the natuesources (Beck, 2000; Castro & Nielsen, 2001,
Borrini-Feyerabenet al.,2007). The different stakeholders can broadem gegspectives and join
forces to become stronger and more effective ratsaurce managers (Borrini-Feyerabendl.,
2007). Most CFMs are a result of conflicts betwaatural resource managers and adjacent local
communities (Wild & Mutebi, 1996; Wild, 2000; Cast& Nielsen, 2001). Such conflicts arise
from the different opinions by stakeholders on hownanage the natural resources. Hence, CFMs
offer substantial promise as a way of dealing wigtural resource-based conflicts between local
people and state agencies in a participatory maf\Weéd & Mutebi, 1996; ITFC, 1999; Wild,

2001; Castro & Nielsen, 2001).

CFM arrangements in Uganda and elsewhere vary ladation, management categories and
types of protected areas (Castro & Nielsen, 2004zd¢ra, 2006; Worah, 2008). Often this
variation is a result of willingness or unwillingg®e by protected area managers to devolve

authority to local people (Beck, 2000; Worah, 2008)e primary objective of Uganda Wildlife
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Authority (UWA) for instance is biodiversity cons@ation while that of the National Forest
Authority (NFA) is the liberal economic use of feteresources. The local people around
protected areas would like to benefit socially @sdnomically from them for their livelihoods.
The reluctance to devolve authority to the locadge by protected area managers stems from

the fact that they would compromise their managerbjectives (Worah, 2008).

Conflicts over opinions on how to manage natursbueces in protected areas have in the past been
experienced in Bwindi Impenetrable National Parkréafter called Bwindi) and other forest
protected areas (PAs) of Uganda such as Kibale eébaatson Area (KCA) and Mt Elgon
Conservation Area (MECA) when they were gazett@onat parks in the early 1990's. A CFM
arrangement called Multiple Use Program (MUP) wasoduced in Bwindi to help mitigate the
conflicts (Wild and Mutebi, 1996; Wild, 2001). Otheational Parks such as Queen Elizabeth
Conservation Area (QECA), KCA, and MECA later irtumed similar arrangements referred to

as Integrated Resource Use Programmes in the 2600s.

3.3 Study objectives

The aim of the study was to compare CFM arrangesnantl local community attitudes from
other PAs with those of Bwindi, The specific objees were to;
i. Assess the influence of resource use committeepgsaie and heterogeneity on group
cohesion, governance and organization.
ii. Compare forest resources permitted and prohibaeeéxtraction in Bwindi with those of

other PAs
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iii. Compare attitudes of local people involved in Bavien CFM with those of other
involved in CFM of other PAs in Uganda.
iv. Assess and compare methods used to determine cesafttakes in Bwindi with those of

other PAs.

3.4 Study justification

Because of the status of Bwindi as a protected aneker IUCN category 2 and home to the
endangered mountain gorillaSdrilla beringei beringéj, not all the livelihood requirements by the
local people were included for access in the MU®Bcal people around Bwindi continue to
demand for bush meat, wild honey, fish, hoe hanaWagking sticks, timber and firewood from
the park yet they are not legally allowed (Beck)@0Bitarihoet al.,2004; Namara, 2006). There
have been incidences where some of these resduawesbeen illegally harvested by the local
people from Bwindi (Bitarihet al.,2004; Namara, 2006; Olupet al.,2009). lllegal exploitation
of forest resources from Bwindi is a form of praé¢ien by the local people against the existing

restrictions on resource access (Barrow & Murpi2861; Namara, 2006).

In the other PAs of Uganda, extraction of somehesé resources such as hoe handles, building
poles, walking sticks and firewood is permitteche Wifferences of the CFM arrangements between
Bwindi and other PAs are likely to cause more goisflbetween local people and protected area
managers. The CFMs arrangement may exacerbate aificts if not well managed and
synergized. For example, in Bwindi, there is a reggblow interest in the MUP by local people

because of low benefits from it (Daveyal.,2001; Bitarihcet al.,2004; Namara, 2006).
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No study has however been carried out to compatleaasess resource use programs and local
people attitudes in the different PAs of UgandasT$necessary for evaluating Bwindi’'s MUP in
order to mitigate potential future conflicts. Thagudy compared CFM arrangements of Bwindi
with those in other PAs of Uganda thereafter idasatilessons and opportunities from other PAs
that could be adopted in Bwindi. This study furtlassessed the influence of resource use
committee (RUC) group size and heterogeneity oregmance and cohesion of the groups and

therefore successful implementation of CFM.

3.5 Methods

3.5.1 Study Area

The study was carried out in 10 protecteda areaséional parks and four forest reserves) of
Uganda that had CFM arrangements. The National spar&re; Bwindi, Queen Elizabeth
Conservation Area-QECA (includes Rwenzori MountaiNational Park-RMNP), Kibale
Conservation Area-KCA (includes Semuliki NationarleSNP) and Mt Elgon Conservation
Area (MECA). The forest reserves were; Budongo, uyah Mabira, and Namatale Forest
Reserves. Five of the six national parks (BwindgRa, RMNP, KNP and SNP) are located in
the Albertine Rift in western Uganda while MECA Iscated in eastern Uganda bordering
Kenya. Bundongo and Echuya forests are also lodatede Albertine Rift, Mabira forest in

central Uganda and Namatale forest in eastern gand
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3.5.2 Interviews

Focused group discussions were carried out witloires Use Committee (RUC) members and
PA managers using a semi-structured questionnaitiee six national parks and the four forest
reserves mentioned above. The interviews involvesinall number of people (fewer than 10)
that constituted the administrative structureshef RUCs (Chairman, Secretary, Treasurer and
three committee member). The discussions with tf@rused on protected area management
issues, attitudes towards the PAs and PA resowgeassues. Attitudes towards the PAs were
graded as good, fair, or poor depending on whatRhkCs felt was appropriate for local
community attitudes (see Appendix for questionnelrecklist). A two-way communication with
the interviewee group was encouraged to facilitheediscussions. Thirteen RUCs and 16 PA
managers were interviewed from the PAs. The RUC bessranged from 4 to 10 people
depending on the PA and RUC (Table 3.1). The RUG@Gsstituted; Chairperson, Vice
Chairperson, Secretary, Treasurer and three coeenitiembers). In total 66 local people from
the 10 PAs were interviewed. The PA managers iemd were Conservation Area Managers
(CAMs), Senior Warden In-charge (SWICs), Communi@gnservation Wardens (CCWSs),
Research and Monitoring Wardens (R&MWs) and Comigu@ionservation Rangers (CCRS)
from the national parks and forest sector manafyers forest reserves (Table 3.1). The semi-
structured questionnaires were with open endedtigmeson CFMs in the different PAs of

Uganda (Martin, 1995; Tuxill & Nabhan, 1998).
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Table 3.1: Respondents interviewed during focusedmdiscussions

Protected Area Protected Area managers  Resouramnosaittee members

Queen Elizabeth ConservatioGAM, SWIC CCW, WR&V  Kiyanga (4), Katunguru (4) &
Area (4) Kazingo (3) parish RUCs

Kibale Conservation Area CAM , SWIC, CCR (3) Bigaditan (6), Ngamba parish
RUCs (4) & Kayanja fishing group

(4)
Bwindi Impenetrable National CCW, CCR (2) Karangara (4) & Rutugunda jpdyist
Park RUCs
Mabira Central Forest Reserve  CFM specialists,dbect COFSDA RUC (4)

Manager (2)
Mt Elgon Conservation Area CAM , CCW, CCR (3) Taregv(8) & Bunasufwa (10)

parish RUCs
Echuya Central Forest Reserve sector manager (1) ko Marish RUC (5)
Budongo Forest Reserve sector manager (1) KICODAC iB)
Total 16 PA managers 66 local people

CAM = Conservation Area Manager, SWIC= Senior Warlitecharge, CCR= Community Conservation
Ranger, WR&M=Warden Research & Monitoring, COFSDACenservation for Sustainable
Development Association, KICODA Kapeeka Integrated Community Development Assogiatio

3.5.3 Literature reviews

The following documents documents were reviewedkimg CFM agreements (or Memoranda
of Understanding-MoUs) of the different PAs, pubéd and unpublished articles on CFMs
elsewhere. Legislative framework was also examiand specifically the Uganda National
Forestry and Tree planting Act (2003), Uganda Roye$olicy (2001), Uganda Local
Government Act (1997) and the Uganda Wildlife AAARC2000. CFM agreements reviewed
were those of, Kapeeka Integrated Community Devekag Association (KICODA) of
Budongo forest, MoUs for; Ngamba-Burondo parishésSemliki National Park, Kiyanga,
Rwenshama and Katunguru women resource usershesiig QECA, Karangara, Mpungu and

Rutugunda parishes of Bwindi and Tangweni and Buiwees parishes of MECA.
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3.6 Results

3.6.1 Size coverage and legal status of resourcee w®@mmittees

RUCs in all the studied PAs were either villagedaasr parish based (Table 3.2). The RUCs
from Bwindi, MECA and ECFR were parish based whilese from QECA, KCA, BFR and
MFR were village based. Resource use committeddnimdi met less frequently (twice in a
year) while those from other PAs met quiet regylagh to 12 times in a year. In Bwindi, the
RUCs are no longer active like in the past andrtheiquency of holding meetings has

tremendously reduced since the MUP began.

All the RUCs from Bwindi pointed out that the levefl attendance of executive meetings is
irregular and that they have never held an annaakal meeting for wider local community
consultations. This was not the case with the oR1¢€s from other PAs where annual general
meetings are held to inform larger local communitgmbers on issues to do with resource use.
According to the RUC members from Bwindi, local peohave lost interest in the meetings as
they do not see benefits from them.

The RUCs working in the national parks are not llggagistered while those working in forest
reserves under National Forest Authority (NFA) #gally registered as community based
organizations (CBOs) (table 3.2). The RUCs in matigparks are informal and only require
MoUs with Uganda Wildlife Authority (UWA). NFA deslonly with legally registered CBOs

while initiating and implementing CFMs.
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Table 3.2: Characteristics of CFM arrangement ffedint PAs of Uganda

Bwindi QECA KCA MECA ECFR MFR BFR
CFM first 1994 2000 2003 2003 2006 2006 2004
signed
PA UWA UWA UWA UWA NFA NFA NFA
management
CFM Parish  Village Village Parish Parish  Village Vilag
coverage
Frequency of 2 12 4 12 4 12 12
RUC
meetings/year
Ever held No Yes Yes Yes Yes Yes Yes
annual
general
meetings?
Legal status Informal Informal Informal Informal Legal Legal Legal

of RUCs entity entity entity entity entity entity entity
(MoUs) (MoUs) (MoUs) (MoUs) (CBO) (CBO) (CBO)

Ethnic Heterog Heterog Heterog Homoge Heterog Homoge Heterogen
composition eneous €eneous €eneous  Nous eneous  nous eous
of RUCs

QECA= Queen Elizabeth Conservation Area, KCA=Kibat@nservation Area, MECA=Mt

Elgon Conservation Area, ECFR=Echuya Central FdReserve, MFR=Mabira Forest Reserve,
BFR= Budongo Forest Reserve, UWA=Uganda Wildlifahauity, NFA=National Forestry
Authority.

3.6.2 Ethnic composition of resource use committees

RUCs under the CFM arrangement in the PAs arerdithi@ogeneous or heterogeneous in ethnic
composition (Table 3.2). With the exception of RUi@sn MFR and MECA, the RUCs in the
different PAs of Uganda are heterogeneous. In Bwthd RUCs constitute of Batwa, Bakiga and
Bafumbira. In QECA, they constitute of Bakonzo,nBankole and Batoro while in KCA they
constitute of the Batoro and Bakiga. The chairpes9RUCs from Bwindi complained that Batwa

(the minority group) do not attend RUC meetings aader go with them (Bakiga) to the forest
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for resource harvest. The Batwa however say thefeped going to the forest alone because
they do not want the Bakiga to learn their tradgiéibforest skills. This was not the case in the
homogeneous RUCs of MECA and MFR. The RUCs from MBRstitute of Baganda and those

from MECA constitute of either Bagisu or Sabiny.

3.6.3 Resources permitted for extraction from the Rs

Twenty six resources from within the PAs are valtedivelihoods by the local people around

the different PAs of Uganda (Table 3.3). Resourse in Bwindi can be considered restrictive
compared with other PAs. Six out of the 26 (c. 23%fential PA resources are permitted for
extraction in Bwindi. Other National Parks suchK&sA and MECA permit over 69% of the PA

resources. Resource use in National Parks is ggnarare restrictive than in Forest Reserves.
The MFR and BFR permit the highest number of valBédresources (up to 88%) than other
PAs. Whereas other PAs allow the extraction ofxfed, wild honey, mushrooms, thatching grass,

minerals, fishing and cultural sites visits, Bwildies not (Table 3.3).
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Table 3.3: Forest resources permitted for extradiiplocal people from different PAs:

Local people

livelihood Bwindi QECA KCA MECA ECFR MFR BFR

requirements

Weaving plants P

Medicinal plants P

Wild yams N N N N P P P

Mushrooms N

Wild fruits N P P P P P P

Wild honey N

Green vegetables

Thatching grass

Papyrus

Wild coffee

Salt leak for animals N N N N N P P

Ropes (various spp) N P P P P P P

Bamboo N P P P P N N

Stakes (bean/meat) N P P P P P P

Firewood N

Fish N

Water P

Mineral mining N

Beekeeping P

Footpaths P

Hoe handles N
N
N
N
P
N

P P P P P P

Walking sticks
Cultural sites
Wild meat
Timber (exotics)
Timber (indigenous) N N N
Total permitted 7 18 20 19 20 23 23
% permitted 23% 69% 7% 73% 77% 88% 88%

P= permitted resources for extraction, N = resairce permitted for extraction

QECA= Queen Elizabeth Conservation Area, KCA=Kibatmservation Area, MECA=Mt

Elgon Conservation Area, ECFR=Echuya Central FdReserve, MFR=Mabira Forest Reserve,

BFR= Budongo Forest Reserve.
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3.6.4 Attitudes of local people participating in CRMs

All the RUC members (13 RUCSs) reported that thegeited more from participating in the
CFM arrangements than those not participating.tdpmions from RUC members were that the
good relationship between park management andtta people adjacent had greatly improved
as a result of the CFMs (Table 3.4). Other repoktedefits of the CFMs by the RUCs were;
source of income from the sale of PA resourcedityabif the RUCs to organize themselves for
loans from credit and saving institutions as wsltize involvement of local people in protection
of the PAs. All the PA managers expressed sinoamions. The major challenges expressed by
the RUC members were the fear of over-harvestimgesesources such as fish from QECA and
KCA, low offtakes of some resources like in Bwirahd long durations of negotiating and

implementing the CFM agreements.

There were differences between attitudes of loealpje from Bwindi and the attitudes of those
from other PAs regarding resource harvest restnsti(Table 3.5). In Bwindi, local people feel
resource access is too restrictive and offtakeshimpermitted resources are too low. The RUCs
stated that because weaving and medicinal planiesta were allowed but restrictive, the attitudes
of local people towards the park was fair (room ifoprovement) as table 3.5 shows. When
compared to other local people from other PasRbEs from these PA felt that that resource
access was not restricted and the attitides of |meaple towards the PAs was good as table 3.5
shows. Managers from the other PAs assume thdbdlaé people will use resources wisely and
are able to police themselves without compromisivegstatus of the resources. Only 6 resources
are permitted for extraction from Bwindi and of ke only 1 (use of footpaths) is unrestricted

unlike in other PAs (Table 3.5). Access to hoe lesdvalking sticks, fish and firewood is not
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permitted in Bwindi unlike in other PAs. Controlgen rights to access PA resources are vested
under the management of PA managers in all the #fA¥ganda. All the RUC members
interviewed expressed that they would like thisustajuo to remain since they do not have the

skills and resources to manage the PAs themselves.

The most positive attitude towards the PA was nesitéfd by the Mabira Forest Reserve RUC
called Conservation for Sustainable Developmentogission (COFSDA). The COFSDA
members were quite happy with the forest offtakesnitted. They felt empowered by the CFM
arrangement and participated in resisting the megogovernment degazettement of part of
Mabira forest into a sugar cane plantation. Theyadso involved in determining annual resource
offtakes and participated in forest patrols ancigising illegal forest users. The NFA offers
COFSDA members first priority when seeking tenderslear forest boundaries and harvesting

boundary trees for timber.

In RMNP and KCA the RUC members reported that nodgheir livelihood requirements had
been given to them. The RUC members of Kazingoshan RMNP have been empowered to
collect and utilize fees from other local peoplengsoot paths in the park. The Bigodi Rattan
cane resource user committee of KCA felt they hadss to harvest rattan canes that they use to

make furniture which they sold for income.
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Table 3.4: Summary of attitudes of RUC members tdw&FM

CFM Benefits Challenges Suggestions for
improvements
Improved people/park Overharvesting of some  PA management should
relations resources that are highly  facilitate cross visits to
demanded e.g. fish other PAs

Provision of source of  Some offtakes are too low Increase offtakes and zones
income and livelihoods and not enough-need morefor harvest of PA resources

from the PAs offtakes e.g. in Bwindi
Involvement of local people Need other income PA management should
in protection of protected generating projects allow timber harvesting
area

Ability to organize for loan CFM agreements take long PA management should

schemes to implement fakes over 2 facilitate them to be able to
years from negotiation to market some of the

implementatioh harvested PA resource e.g.

honey, and baskets
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Table 3.5: Comparisons of harvest restrictionsattitiides of local people in the PAs

Resource Protected area  Access rights Harvesttaomli Local
people
attitudes*

Weaving Bwindi Must obtain Restricted use Fair

plants permission (conservative offtakes)

Other PAs Must obtain  “wise use” (RUCs able to Good
permission police themselves)

Medicinal Bwindi Must obtain Restricted use Fair

plants permission (conservative offtakes)

Other PAs Must obtain  “wise use” (RUCs able to Good
permission police themselves)

Wild yams Bwindi Must obtain Restricted use Fair

permission (conservative offtakes)
Other PAs Must obtain  “wise use” (RUCs able to Good
permission police themselves)

Water Bwindi Must obtain “wise use” (RUCs able to Good

permission police themselves)
Other PAs Must obtain  “wise use” (RUCs able to Good
permission police themselves)

Beekeeping Bwindi Must obtain  Restricted use Fair

permission (conservative offtakes)
Other PAs Must obtain  “wise use” (RUCs able to Good
permission police themselves)

Footpaths Bwindi No permission “wise use” (RUCs able to Good

needed police themselves)
Other PAs No permission ““wise use” (RUCs able to Good
needed police themselves)

Timber Bwindi Must obtain Restricted use Fair

(exotics) permission (conservative offtakes)

Other PAs Must obtain  Restricted use Fair
permission (conservative offtakes)

Others (hoe Bwindi Must obtain Not permitted Poor

handles, permission

firewood, Other PAs Must obtain  Restricted use Fair

fish) permission (conservative offtakes)

*The grading (good, fair poor) was from the RUCscpetions of what they thought was the

local people attitudes and depended on the whetseurces were restricted or not
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3.6.5 PA resource assessment methods and frequencyorest visits

Most PAs in Uganda use a Rapid Vulnerability Asses® (RVA) method to assess resources
for local use except Bwindi (Table 3.6). In Bwiradlmore technical and scientific method based
on random transects and plots is used by the parlagement. The frequency of forest visits by
the local people for resources extraction is in mWwidiffers from that of other PAs (Table 3.6).
Bwindi is the only PA that limits harvesting of &st resources by local people to only twice a
year (during dry seasons only). All the other PAlsva local people to visit the forest for

resources up to 96 times in a year (twice a week).

Unlike in forest reserves, in all national parksawrce extraction is recorded by local harvesters.
The resource offtakes are recorded by the RUCsgbles and handed over to park authorities
for subsequent analysis. The PA managers from BwQ&NP, BFR and ECFR expressed
worries on the possible resource over-exploitabgnlocal people (Table 3.6). In Bwindi the
concern was on the over-exploitation of two plapéces ofLoeseneriella apocynoidesnd
Marantochloa maniifavored for making baskets. At QEPA the concerrs wiae on the
possibility of over-fishing on Lake George. In ECHRe concern was the over-harvesting of

bamboo stemsAfundinaria alping for building poles and making baskets.
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Table 3.6: Summary of resource harvest issued thaPAs of Uganda

Bwindi QECA KCA MECA ECFR MFR BFR

Assessment method Plots RVA RVA RVA RVA RVA RVA

Harvest Frequency 2 96 96 96 96 96 96
Offtake recording Yes Yes Yes Yes No No No
Over exploitation concern  Yes Yes No No No Yes Yes

QECA= Queen Elizabeth Conservation Area, KCA= Kéb@bnservation Area, MECA= Mt
Elgon Conservation Area, ECFR=Echuya Central FdReserve, MFR=Mabira Forest Reserve,
RVA = Rapid Vulnerability Assessment method

3.7 Discussion

3.7.1 Group size and frequency of RUC meetings fauccessful CFM

Success or failures of CFMs can be attributed teeg@nce and organizational structures of
Resource User Committees (RUCs) (Scott, 1998; Agir&\Sanjeev, 1999; Ostrom, 1999; Brett,

2003). Group size is negatively correlated to swwollective-action problems (Ostrom, 1999).

Smaller groups are more effective in solving actiooblems (Chamberlin, 1974; Ostrom, 1999;
Agrawal & Sanjeev, 1999; Ostrom, 2000; Brett, 200Stholars of user-governed forestry

institutions have concluded that success in coheai@ governance is more likely to occur in

smaller groups (villages) than in larger groups{saunties or parishes) (Ostrom, 1999; Ostrom,
2000; Brett, 2003). This is consistent with thisdst where RUCs organized at a village level are
more organized and cohesive than those organizttke giarish level. RUCs organized at large
scale units such as sub-counties and parisheshidse of Bwindi are too amorphous for local

people coherence, organization and governanceqi®@sir999; Ostrom, 2000; Brett, 2003).
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Often when resource users organize themselveupgrto devise and enforce their own rules,
they tend to manage local resources more effigieatld sustainably than when rules are
externally imposed on them (Ostrom, 2000). Indeedjould be ideal to implement CFMs in
Bwindi with already existing small scale and trauftlly evolved administrative structures of
stretcher groupsepibiina bye'ngo2i The stretcher groups are excellent entry pdotdocal
community programmes such as health educationalsdevelopment and income generating
activities since they are cohesive and well gowkrrfdshaba-Magezi, Aet al., 1994;
Cunningham, 2001). Bwindi park management has heweet used these stretcher groups for
CFM implementation because they consider them tadmerous, difficult to monitor and

govern compared to the large parish based groups.igwhere the problem lies.

Scott (1998) has pointed out that certain schenmedaat improving human welfare have not
been effective because of failure by state organsetognize the importance of traditionally
evolved systems that the local people are accustdmeState organs normally introduce new
systems that they find easy to govern, manage antut are too complex for the local people.
UWA does not need to invest a lot of time, moneg afforts in governing and monitoring these
groups if the RUCs are fully involved and empoweledthe CFM. Failure by UWA
management to recognize the importance of thesktitnaal institutions in implementing the
MUP in Bwindi could have contributed to the lackanfhesion and self-governance among the

RUCs.

The frequency of RUC meetings are indicators of hotiwe and empowered the local people are in

CFM implementations (Ostrom, 2000; Diedtzal., 2003). As this study has shown, village based
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RUCs such as those of MFR and MECA meet more fratyuand regularly than the parish based
ones of Bwindi. Issues discussed in RUC meetingsidle disciplinary issues of errant members,
problems faced while harvesting resources, stdtB&\aesources and socio-economic activities for
members. Such issues discussed in RUC meetingsaonastimes create arguments and suspicions

from members leading to conflicts if the committaes not cohesive and well governed.

The empowerment of local people under CFM can bwmred and strengthened when RUCs
maintain frequent and face-to face meetings. Eaéaee communications among RUCs enhances
cooperation and removes suspicions among indivgddatleed, the RUC meetings maintain a
dense social network-sometimes called social dethih increases the potential for trust, allowing
people to express and see emotional reactionsstausti (Ostrom, 2000; Dietet al., 2003). In
agreement with this study, Beck (2000) has noted BUCs in Bwindi do not hold regular
meetings or call annual general meetings to shHa® tecisions or ask for input from large
community members. Without the incentives for mermb® communicate and attend RUC
meetings, there is bound to be only few or no mgstias is the case in Bwindi (Ostrom, 2000;

Beck, 2000).

3.7.2 Ethnic composition of RUCs for successful CFM

The ethnic composition of RUCs also plays an ingrtole in the way committee members
organise and mobilise themselves to extract andetea PA resources. Ostrom (1999) notes that
focusing only on group size as a key factor in aeieing effective CFMs is not appropriate as
other problems related to ethnic composition mageaiMany other variables often change as
group size increases (Chamberlin, 1974; Hardin21®%&acet al., 1993; Ostrom, 1999). It is

necessary to consider other factors such as heteedy and homogeneity of a population.
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Homogeneity is helpful for initiating and sustaigiself-governance (Ostrom, 1999). Groups can
vary along diverse dimensions including their aw@tubackground, interests and endowments
(Baland & Platteau, 1996). If groups with a hetemgpus background have different views
about resource access and organization, then achieelf-governance among the RUCs is
particularly challenging (Ostrom, 1999). In suckitation it becomes particularly challenging

to find a compromise on such views.

In Bwindi, the RUCs are composed of Batwa and Bakidpo have a long history of animosity
(Kingdon, 1990; Lewis, 2000). The Bakiga most tintespise the Batwa and use them as a
source of cheap labor while the Batwa accuse tlk@gBaas being responsible for their eviction
from Bwindi forest (Kingdon, 1990; Lewis, 2000). d$hin most local community meetings
around Bwindi, the Batwa always feel marginalizead anever contribute to discussions
whenever their Bakiga cohorts are present (Bitaghal., 2004). All the CFM agreements
(multiple use MoUs) around Bwindi are heterogeneand include Bakiga and Batwa together
which is a weakness that contributes to incoheRUCs and problems to do with their
governance. It is important to consider social dyiea of the local people around the PAs when

designing resource use agreements.

3.7.3 Legal framework of RUCs for successful CFM

PAs in Uganda are mandated by an act of parlianeemie managed by the Uganda Wildlife
Authority (UWA) and National Forestry Authority (M. The two organizations have defined and
implemented the CFMs differently. The working déion of the CFMs in the National Parks and

Forest Reserves are different and are based arigsoind acts that differ. UWA is guided by the
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Uganda Wildlife Act of 2000 while NFA is guided lilge Uganda National Forestry and Tree

planting Act of 2003.

One out of eleven policy statements in the Ugaratadtry Policy is devoted to collaborative forest
management (Uganda Forestry Policy 2004; Kazooff)6)2 The policy underscores the
importance of the rights, roles, responsibilitiesl aeturns (4Rs) of the different stakeholders
(Kazoora, 2006). The Uganda Wildlife Act 2000 o thther hand is silent on the 4Rs of the
different stakeholders. The act empowers the eiecdirector to enter into any commercial or
collaborative arrangement with any person/s foragament of the PA. The Uganda Wildlife Act
vests all powers over CFMs to the Executive Dinecithe Uganda Forestry Policy 2004 is more
resolute about the CFM than the Uganda Wildlife 2@D0. This might be the reason the NFA and

UWA working definitions of CFM differ.

The RUCs working in the forest reserves are legadlyistered entities and can sue or be sued
(NFA, 2003). Legally registered RUCs are empowesiade they have strong negotiating powers
when initiating CFM (Sumar Sing#t al, 1997; Worah, 2008). The CFM guidelines forftrest
reserves stress the importance of dealing withlllegegistered entities. In National Parks, the
RUCs are informal and only involve signing of infaal memoranda of understandings (MoUs)
with the local people. These MoUs are not legalhdimg. The most successfully implemented
CFM arrangements are those that were originatedirapttmented by legally registered RUCs

(Sumar Singlet al, 1997).
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3.7.4 Attitudes of local people towards a succes$fOFM

Ostrom (2000) and Barrow & Murphree (2001) haveeddhat the strength of CFM agreement is
derived from the level of benefits resource usatsand the economic contributions the CFM
makes to their livelihoods. Whereas other PAs imnda offer a variety of resources to the local
people, those offered in Bwindi are limited andrieted. The most preferred forest resources to the
local people around Bwindi (firewood, building psléhoe handles, fish and fruits) are those not
permitted for access (Davey al., 2001; Bitarihoet al., 2004; Namara, 2006). The local people
however continue harvesting them illegally desfhe risks of arrest and fines involved (Namara,
2006). Moreover the annual resource offtakes fer lermitted resources are too low to yield

tangible benefits (Beck, 2000; Davetyal.,2001; Bitarihcet al.,2004).

Incentives are vital for getting people to negetiahd agree to continue participating in a CFM
(Ostrom, 2000; Castro & Nielsen, 2001). CFMs mushgoabout benefits to stakeholders that
would not necessarily have been achievable worloge (Beck, 2000; Castro & Nielsen, 2001;
Borrini-Feyerabenet al.,2007). The reported loss of interest in Bwindi’'e&/® by the local people
can be attributed to the low tangible benefitspgtogramme offers (Beck, 2000; Dawetyal.,2001;
Bitariho et al.,2004). Tangible benefits offered by the other PAdganda may have contributed to
a more local people positive attitude. This obg@was supported by the fact that there is a great
degree of positive attitudes manifested in areas #ne involved in the MUP than those not

involved (Beck, 2000).

3.7.5 Resource assessment methods for successfuMsF

The methods used for assessing resources fromAbkenitl determine the type and quantity of

resources the local people will harvest. A Rapithexability Assessment (RVA) method was
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developed by Tony Cunningham in 1992; it assesdgedively the abundance and distribution of
resources based on knowledge of specialists’ resawgers and a few subjective forest visits (Wild
& Mutebi, 1996; Wong, 2003; Cunningham, 2001). Timsthod has the advantage of involving
local people in resource assessment and is noictes like the random transect and plot

method.

Most useful plants in PAs are clumped and spamdislyibuted and are therefore more likely to
be missed by the random transects and plots. odaépeople such as those around Bwindi do not
understand the random transect and plot method$eahthe method is too restrictive and misses
plants they consider to be abundant (Daeesgl.,2001; Bitarihoet al.,2004). The method used in
Bwindi might cause conflicts with the local peopiduture since they feel it limits on the amount

of resources to harvest.

Both methods have been criticized by local peopdek managers and scientists a like (Hall &
Bawa, 1993, Godoy & Bawa, 1993, Peters, 1994, Gwgtam, 2001, Ticktin, 2004, Feinsinger
1997; ITFC, 1999). Some scientists and ethnobdsafes| the RVA method is not robust enough
and that it does not generate baseline data forefgtudies (Hall & Bawa, 1993, Godoy & Bawa,
1993, Peters, 1994, Ticktin, 2004). There is tloeeea need to develop a method that caters for the
concerns of local people while at the same timesidening those of conservationist (Daetyal.,
2001). An improved version of the RVA method forefst resource assessment would therefore be

desirable (see chapter 7).
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3.8 Conclusion

This study has shown that Bwindi's MUP has notfated increased participation of local people in
park management like was originally planned. Callabve approaches in Uganda’'s PAs
encompass several “models” a long a spectrum thages from a lesser collaboration and
participation of local people in PA management (B¥Ws MUP) to a greater collaboration and

participation of local people in PA management (MitiRation).

The organisation structures of the RUCs and typé=ioefits derived from the park by the local
people are the main reasons for why the local geap participating less in Bwindi. The RUCs
in Bwindi are neither coherent, cooperative northey well governed. As such Bwindi’'s MUP is
not a true Collaborative Forest Management becautses not fully involve and empower local
people at its initiation, implementation and monitg stagesWhen compared to other PAs,
Bwindi’'s multiple use programme has benefited tbeal people less and the RUCs are not
empowered and are less motivated to participaBAirmanagement. Important forest resources to

the local people were not considered while negogaiccess rights in Bwindi.

The lack of cohesion, cooperation and self-govereasf the RUC members in Bwindi may be
because of the way the committees are organizesl RT¥Cs are too large and heterogeneous for
cohesion, cooperation and self-policing to occinme Tost important forest resources for the local
people are those prohibited and this has led to th&interest in the MUP. Lack of interest in
Bwindi’'s MUP by the local people has in turn cdoited to irregular and in most cases no RUC
meetings, an important aspect for group cohesi@hcmoperation. Because of the PA resource

assessment method adapted in Bwindi, the resoperestted by park management are restrictive
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and this has led to local people having negatiwiéudes towards park management. Perhaps
policies and laws governing forest reserves andmeltparks may have contributed to the different
ways the two institutions manage resource accesggmnmes. These need to be synergized for
successful implementation of CFM arrangements irarldg as all the two institutions have

programs that aim at local people participatioRAmanagement.

3.9 Recommendations

As this study has shown, the most effective anttiefit RUCs are those organized at small
scales such as those at a village level. Therefor&@windi’'s MUP to be efficient and effective,
RUCs must be organized and based on the villagécker groups (ebibiina by’engozi) that are
well governed, cohesive and self-policed. These beagupervised by large parish based RUCs.
The village stretcher groups are small but effectivimplementation of social programmes for
the local people; the parish based groups may geawnly a supervisory role to the village based
ones. The village based resource use groups wdl @tt independently of the parish based ones

when going to the forest for resource harvest anenaholding meetings.

Ethnic composition also plays an important roletlie way RUCs cooperate and organize
themselves for PA resource collection and managerneBwindi, the Batwa should be helped
form their own separate resource user groups (hkevillage based ones above). The Batwa
resource use groups should also act as a sub-ctearoit the parish ones as above. TheBatwa
and Bakiga have different interests and skillsore$t use and therefore should not be combined

together for resource use.
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For greater participation of local people in PA mgement, then resources from the PA must
offer tangible benefits to them. It would therefdre desirable for UWA not to restrict forest
resource harvest frequency to only twice in a y&ars should be increased upwards to at least
six times in a year so that local people are ablget more tangible benefits from the park. This
will help increase on local people appreciationtledé MUP and therefore positive attitudes
towards park management. Also Bwindi's MUP shouddnuit access to other forest resources
important to the local people such as fish, wildnga vegetables, mushrooms, fruits and wild
honey as long as their harvest sustainability Gagumaranteed through assessments and harvest

impact monitoring.

A local people involving method for PA resource emssnent that is cheaper and easier to
manage should be used for PA resource assessmddgndi. Experiences of how this is done
in other National Parks such as Rwenzori, Kibalé & Elgon should be sought. A workable
method such as use of the Rapid Vulnerability Assent (RVA) should be explored for Bwindi
(see chapter 7). The RVA involves local peopleip@dtion in PA resource assessment and is
not restrictive like the random transect/plot meiioThe RVA is therefore more likely to

increase on local people participation in PA managd.

The present plant harvest annual offtakes of 1% das available plant stock that is used in
Bwindi is too low and should be increased. Sevstatlies carried out in Bwindi have shown
that present plant harvests offtakes (were doreoraservative offtake quotas) are sustainable.

This is likely to increase on more local peopletipgration and appreciation of the MUP. Also
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more local people participation will be increasddother parishes such as Bujengwe and

Rubimbwa not benefiting from the MUP were includedenefit.

On-farm substitution/planting of some forest resesrimportant to the local people around
Bwindi should be encouraged as a future MUP styategd could be taken up by the

developmental organizations such as Bwindi trudt@ARE working around Bwindi.

There is need to design new MoU formats for Bwirediource use that spells out the different
roles, rights, responsibilities and returns of stakders involved. For example what roles do
park and local people have on the management olress within the park? What are the
penalties for the offenders of the MoUs and whatthe benefits of abiding by the MoUs for all

stakeholders. These questions should all be alshyered by the newly designed MoUs
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Appendix

Questionnaire for Resource user committee membersid PA managers

3. Date resource use agreement was signed/Whest fesources started to be
NANVESTEA. .. e
4. Type of resources harvestadedicinal/weaving plants, beekeeping, wild honayioo

stems, green vegetables, mushrooms, fruits, tufd@wood, tree poles, etc)

6. Record offtakes?? HOW??2... ...
7. Issues to do with ownership of forest (who owresforest?):................coceevennnen.
8. Products? Usufruct rights? Traditional/CotPe..............c.ccovviviii e,
9. Are there resources you would want to be hagedeistit not allowed??

(o 1.0 411 01 72

10. Are there resources PA managers are concabmd that are being over-harvestBd (

=T =T =T G

11. Are there resources community members are coed@bout that are being over-harvested

(o0} 0 10 00T 717

12. Frequency of forest use committee (or simitaeetings? Who calls these and who attends?

What types of deCiSiONS are Made? ... ..cvie i e e e e e e e e ae e
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13. Punitive measures?? (Who is responsible? hewuaritives decided-on paper or actual
cultural norms, any examples, what had happened,

1 (0] 01 1= 0 0537

14. What role do communities play in developinglgimg and modifying RU

L2 L0 (=T=T0 01T 01 S PP

15. Who are the

S5 10 = 0 12537
16. How are RU agreements negotiated?-PrOCESS:. .. ... . e e eenvenianienienineaneanns
17. Size of the area under the RU agreements, nuohipeople (Parish/village

0= ] 1

18. Are there migrants/outsiders? What is theg?eAny fears about

{1 1.0

20. Homogeneity of the group?? Shared interestefitoup, anyone excluded?? (marginalized
.0 Bl ..ttt e

21. Does anybody cheat? How what happens?: ... i e e
22. How much time every month/year do you spendimgron the agreement (meetings,

discussions, and letters, dealing with visits)?t vgorth
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23. Do you trust the other parties in the agreem@ist?

LAY 037740 7 P

24. What are the main benefits and problems wighctitrent system? (Ask the dfferent
stakeholders to address these from both their @wspective and from the perspective of the
other stakeholders

100V 70] 1Y =T ) 1O PPPPPUUOURTRP
25. Do you think resource use is more or lessyliteebe sustainable as a result of the current
agreement? Why? What are the main

L1 01T USSP
26. If all controls were removed what would

(T2 0] 1= o 1P UUPPPPPTTPTPPUPRT
27. If all harvests inside the PA were prohibigtht would

(T2 0] 1= o 1SR PPPPPUPTPPPPRT

29. What is the traditional management of resousee

SUSTAINADIITY ... e e e e e e e e e e e e
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30. How are conflicts managed within and outsidegioup (S/H conflict resolutions) can these
be solved?

D= 11410 1=

THANK YOU FOR YOUR TIME
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Chapter four

4 What resources do local people need from protecteareas? A case study of

Bwindi’'s Multiple Use Programme

4.1 Tropical forest resources for local people

Tropical forests have resources that can be cledsifto timber as well as non-timber forest
products. The forests have relatively high spedigsrsity that includes many valuable plants
and animals scattered in the forests often at lemsifies and susceptible to over-exploitation
(Peters, 1994; Ndangalast al, 2007; Ghazoul & Sheil, 2010). People have ex@ibithese
forest resources for ages sometimes causing extincf species therein (Newton, 2007).
Millions of people world-wide, many of them poorride their livelihoods from wild tropical plants
and animals (Ticktin, 2004). In the past, attentmforests was focused mainly on the extraction of
timber for commercial and subsistence use (Sc@®8;1Cunningham, 2001; Ticktin, 2004 see also
chapter 6). Extraction of non-timber forest produ@TFPs) were not considered important by
conservationists then (Scott, 1998; Cunningham;120&ktin, 2004). Improved technologies for
timber exploitation that came with industrializaticesulted in tropical forests being overexploited.
This soon became a concern to conservationigigeting the need for ways to sustainably manage
them. As such, most tropical forests were gazepiedected areas (national parks and forest

reserves) to help mitigate this overexploitation.

The importance of NTFPs for local people in theite and the relatively small ecological impact
of their exploitation has raised high expectatitorstheir potential to contribute to tropical fores
conservation (Ros-Tonen, 2000; Newton, 2007). Hpproach was based on the premise that

forests can be conserved if rural people gain sdineet economic benefits from harvesting NTFPs
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(Newton, 2007). NTFPs comprise of diverse prodsath as bush meat, starch foods, nuts, spices,
leaves for wrapping food, medicinal herbs, vinaséis for handicrafts, small wood for tools,
firewood, fibres, ornamental plants, essential, ¢égex for rubber, wild honey and rattans among
others (de Beer & Mcdermott, 1996; Ros-Tonen, 2000th the promulgation of wildlife acts and
other protected area acts, access to some of NEses became restricted and prohibited in some
cases causing deteriorating relationships betweeteqied area managers and the local people
(Cunningham, 2001; Bidhan Kanti Das, 2005; NewRf))7). Rural poverty exacerbates the need
for access to natural resources in protected amrdsncreases public conflict with protected-
area management. A prerequisite for the long-tarstagability of parks and protected areas is
therefore public involvement and support for thexssvation of natural resources (Elba &

Jacobson, 1995).

4.2 Forest use in Bwindi Impenetrable National Park

For centuries, Bwindi forest was a source of livetd for local people who had unrestricted
access to forest resources. When Bwindi was g&zizathational park in 1991, the local people
were stopped from accessing the forest resourd¢es.sparked off conflict between local people
and park managers resulting in the local peopleibgrparts of the forest. There were numerous
cases of severe harassment of park staff by tla people (Wild & Mutebi, 1996; ITFC, 1999;
Wild 2001). To mitigate the conflict, Bwindi Impeinable National Park (hereafter called
Bwindi) management in collaboration with other sfas#lders established a multiple use
programme (MUP) in 1994 (ITFC, 1999; Wild 2001, sés0 chapter 2 &3). The MUP allows
specific and regulated plant harvesting by the llgeple from park peripheral areas called

multiple use zones (MUZs). In some areas, the MISB allows bee-keeping for honey by local
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people at the park periphery (Wild & Mutebi, 1998ild 2001; Cunningham, 2001; Bitarihet
al., 2006). Presently fourteen parishes benefit frtwa programme (Bitarihoet al., 2006;

Ndangalasiet al.,2007).

Although Bwindi's MUP allows limited access to sormpark resources, it prohibits access to
others. These include bush meat, timber, poleskimglsticks, fruits, wild yams, vegetables,
mushrooms, wild honey and firewood. The logic bdhpnohibiting access to these resources is
that they cannot be sustainably harvested withoaotpromising the conservation values of the
forest and most especially as a habitat for thelisgdd mountain gorillasGorilla beringei

beringe).

Eighteen years later, the local people still préfiese prohibited forest resources and continue to
harvest them illegally (Bensted-Smi#t al., 1995; Daveyet al., 2001; Bitarihoet al., 2004;
Tushabomwe-Kazooba & Mbamanya 2005; Namara, 200@poDet al., 2009). For example,
Olupot et al., (2009) observed illegal tree stem cutting for ppleoe handles and walking sticks
along the Bwindi park periphery. The Batwa haveagisvrequested for wild yams, wild fruits and
wild honey from Bwindi but have never been allovted@ccess them (Cunningham, 1996; Bitariho
et al., 2004). Bwindi park staff has often blamed the iarigf forest fires on illegal wild honey

harvests by Batwa (Bitarihet al.,2004).
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4.3 Study objectives

The aim of this study was to assess the foresuress that are considered most important by
people around Bwindi. The specific objectives were

i) Determine the forest resources most preferred &yotal people from Bwindi.

i) Assess the influence of ethnicity and gender oedstresource preferences.

iii) Determine commonly made products from the forestueces and their ingredients

iv) Assess views of resource users regarding the sthhesvested forest resources.

4.4 Study hypotheses

The following null hypotheses were tested:

i) Differences in the types of forest resourcesfgnred by Batwa and Bakiga were tested using a
null hypothesisH,, that: There is no significant difference between B@ava and Bakiga in

forest resources preferences

i) ) Differences in the types of forest resoupreferred by men and women were tested using a

null hypothesisH, that: There is no significant difference between men an@vomen in

forest resources preferences.
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4.5 Study Justification

Lack of scientific information on prohibited but prortant forest resources for the local people has
often been cited by Bwindi park management as drieeomain reasons they do not allow their
access. Studies on plant use in Bwindi have mdodysed on plant resources that are legally
harvested under the MUP and have ignored othermscedly those prohibited (e.g. Muhwezi,
1997; Kamatenesi, 1997; Ogwal, 1998; Kyoshabir@81Dlupot, 2004). This study assessed all
forest resources the local people prefer includimgse prohibited by park management. The
study has provided information on why local peagatinue risking arrests and fines to harvest
the prohibited forest resources. The study waseaguly the following research questions; what
are the most preferred forest resources for tha lmeople around Bwindi? How does gender and
ethnicity influence forest resource preference asel? What are the major forest products made
by local people? And how do resource users viewstaris of forest resources in Bwindi? No
study has yet been carried out in Bwindi to anstese questions to help Bwindi park

management, local people and conservationisteimimnagement of the MUP.

4.6 Methods

4.6.1 Study Area

The study was carried out in eight parishes bandeBwindi an Afromontane forest located in
south-western Uganda The parishes were; Bujengwegniba, Karangara, Kashasha, Kitojo,
Mushanje, Rutugunda and Southernward (Figure #Hg. smallest unit of administration in the
Uganda local government structure is a “village’d aseveral villages constitute a “parish”
(Uganda local government Act, 1997).The Bwindi pamanagement works directly with

parishes when signing Memoranda of UnderstandivggJg) with the local people regarding

84



plant resource access. This study was thereforedbas the parish administrative units of local

government structures.

Two of the parishes were non-MUZs (Bujengwe and hnge), four were plant use MUZs

(Buremba, Karangara, Rutugunda and Southernwartjvem were beekeeping MUZs (Kashasha
and Kitojo). Households interviewed in all the phas were those directly adjacent to Bwindi
within 1-2km radius also called “frontline houselt®l The major ethnic groups in the parishes
around Bwindi are Bakiga, Bafumbira and Batwa. TBekiga and Bafumbura are mainly

agriculturalists while Batwa are former forest laurgatherers (Kidd, 2008; Chapter 2 this thesis).
The Batwa are the minority of the tribes constitft8,000 people in Kanungu, Kabale and Kisoro
(Kidd, 2008). This study covered households that Bakiga and Batwa for some parishes and

Bakiga only for others.
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Figure 4.1: Map showing the study parishes arounohéi.

4.6.2 Village interviews

The National population census household lists kgpbcal council officials were used to select
respondents. A similar approach was used by @&ilal, (2004). Questionnaires were randomly
issued to 390 household heads and their spousesafbomization procedure was by assigning
numbers of households per parish on pieces of pavet placing the paper notes in a hat. These
were then shuffled before picking out the househddd interviewing from the hat. Household
heads and their spouses were interviewed onlyuhdoat or near their homes at the time of

interviews following Eiluet al (2004) and Eilet al (2007) methods. Information recorded from

86



respondents included age, sex, ethnicity and narhésest resources preferred. The men and
women were interviewed separately by a woman ireemr assistant. A total of 42 Batwa
households and 348 Bakiga households were covdred. number of respondents varied
between parishes and depended among others ometbenpe of respondents. A semi-structured

guestionnaire with open ended questions was useddanterviews (Tuxill & Nabhan, 1998).

4.6.3 Resource user interviews

Households with specialist forest resource usegsterbalists, basket makers and beekeepers
were identified from the village interviews andes#ed for resource user interviews (Ndangalasi,
2004; Eiluet al, 2007). From each of the three categories of pesistbove, one parish was
randomly selected for resource user interviews (ntpktotal of three parishes). The
randomization procedure was as above by assigninthers of parishes on pieces of papers and
placing the paper notes in three different hatcptgory. These were then shuffled before picking
out one parish each for resource user intervieas fthe hat. The parishes interviewed were
Bujengwe for non-MUZ, Kashasha for the beekeepingzZvand Buremba for the plant harvest
MUZ parishes. A total of 104 resource users weterwewed from all the three parishes.
Information sought from the resource users includeckst resources used, types of products
made, number of products made per year, sourcawfmaterials and ingredients used and
perceptions of resource users on the status qflémés used (See Plate 4.1). The interviews were
also followed with transect walks into the forestidentify the plants used (Ndangalasi, 2004;
Eilu et al., 2007). Plant specimens were collected, assigneal ltames and identified at the

Institute of Tropical Forest Conservation field lbeium in Ruhija, Kabale.
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Plate 4.1 Interviewing a Mutwa resource user froameBhba parish in Mpungu sub-county

4.6.5 Data analysis

4.6.5.1 Important forest resources for local people

A list of the six most preferred forest resouraesnf Bwindi mentioned by Batwa and Bakiga was
generated in order of preference using ANTHROPAQmater software for Smith’s Saliency test.
This test is a calculation that accounts for fregyeof mention and is weighted for list position
(Smith, 1993). The Smith’s saliency test for the rsiost preferred forest resources from Bwindi
was calculated separately for the multiple use zonen-multiple use zones and beekeeping zones

parishes. The values were then converted into pexges of the most frequently mentioned forest

resources.
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4.6.5.2 Influence of ethnicity and gender on foresesource use

The household’ interview data were grouped accgrdimy non-multiple use zone parishes,
beekeeping zone parishes and plant use zone parishiee differences/similarities in types of
forest resources preferred by the Batwa and Bakgyavell as men and women was tested for

significance using Clarke (1988, 1993)’'s formula of
R=rIp.I

n (n-1)/4 whereR is the Smith’s Saliency test,, ry are the means of the ranked
similarity between and within groups respectivatgl a is the total number of samples. R scales
from +1 to -1. +1 indicates that all the most sansamples are within the same groups. R = 0
occurs if the high and low similarities are perfgchixed and bear no relationship to the group.

A value of -1 indicates that the most similar saas@re all outside of the groups (Clarke, 1993).

The differences between Batwa and Bakiga as veethan and women in the types of forest
resources preferred was further summarized usihigrarchical agglomerative cluster analysis
based on Ward’s method of linking the groups (Digbempton, 1987; Clarke, 1993; Jongman

et al.,1995). The data were analyzed in a Community Asialackage (CAP version 4.1.3).

4.6.5.3 Commonly made forest products and their ingdients

Specialist resource users’ data were prepared aralyzed in Microsoft Excel 2010

spreadsheets. The data was summarized in fornroémages and graphs.
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4.7 Results

4.7.1 Important forest resources for local people

The most preferred forest resources for local pedpbm plant harvest zone parishes in
descending order wer§&milax ancep$Villd.(for baskets and winnowing trays)mber (various
species),Milletia dura (Dunn) tool handles (for walkingsticks and hoe handlescotea
usambarensi€ngl. (bark for medicinal purposed)racaena laxissimé&ngl. (for winnowing
trays and baskets) and firewood (Table 4.1). Okdhessources, timber, tool handles and
firewood are not permitted for extraction from floeest.For those in the beekeeping zones, the
most preferred forest resources were bamboo stdors b@skets),S. anceps Rytigynia
kigeziensisverdc.(bark for medicinal), timbef). usambarensjdamboo rhizomes for planting
andM. duratool handlesn descending order. Those from the non-multiple wsegz, the most
preferred forest resources were; bamboo rhizonmabet, S. ancepsM. duratool handlesp.
laxissima Prunus africam (Hook.f.) Kalkman (bark for medicinal) and bambstems in
descending order. For the Batwa, the most prefdoexst resources in descending order were;
bush meat, wild yam$joscorea praehensiliBenth.

and Dioscorea preusiPax), wild honeyS. ancepsfish, firewoodand R. kigeziensisWith the
exception ofR. kigeziensisall Batwa forest resources preferred by Batwa atepermitted for

extraction from Bwindi forest.
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Table 4.1: Preferred forest resources by the Ipeaple from Bwindi (n = 390 respondents)

Parish Resources permitted for % Resources prohibited for % frequency
Category extraction frequency extraction of mention
of mention
Plant use zones Smilax anceps 87% Timber (various species) 85%
(n=135 Ocotea usambarensis 67% Milletia duratool handles 74%
households) Dracaena laxissima 59% Firewood 57%
Piper guineense 56% Bush meat (various) 46%
Monanthothaxis littoralis  35% Fish 46%
Rytigynia kigeziensis 26% Loeseneriella apocynoides 33%
Beekeeping Smilax anceps 100% Bamboo stems 100%
zones (n =116 Rytigynia kigeziensis 91% Timber (various species) 85%
households) Ocotea usambarensis 64% Faurea saligndree trunks  54%
Bamboo rhizomes 52% Milletia duratool handles  54%
Salacia elegans 43% Firewood 43%
Dracaena laxissima 38% Pine park boundary trees 37%
Non-multiple Bamboo rhizomes 100% Timber (various species) 92%
use zones Smilax anceps 75% Milletia duratool handles  58%
(n=97 Dracaena laxissima 57% Bamboo stems 50%
households) Prunus Africana 55% Loeseneriella apocynoides 35%
Ocotea usambarensis 45% Firewood 33%
Rytigynia kigeziensis 40% Bush meat (various) 28%
Batwa Dioscorea praehensilis 100% Bush meat (various) 100%
Communities  Smilax anceps 86% Dioscorea preusii 94%
(n=42 Rytigynia kigeziensis 62% Wild honey 81%
households) Ocotea usambarensis 47% Fish 80%
Marantochloa leucantha  40% Firewood 69%
Piper guineense 39% Loeseneriella apocynoides 65%
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4.7.2 Influence of ethnicity on forest resource use

The Batwa and Bakiga ethnic groups preferred diffetypes of forest resources in the study
parishes of Bujengwe, Buremba and Rutugunda, aisddifference was significant (Clarke’s
rank test, R = 0.43, P<0.05, Clarke’s rank test ?25, P<0.05 and Clarke’s rank test, R = 0.44,
P <0.05 respectively). Three distinct categoriesmgdortant forest resources were recognized;
those preferred by Batwa only (B), those prefetsgdBakiga only (M) and those preferred by
both Batwa and Bakiga (Figures 4.2, 4.3 & 4.4). Mosest resources preferred by the Batwa
were different from those preferred by the Bakigdigures 4.2 shows. The Batwa exclusively
preferredD. praehensilisD. preusii(wild yams), fish and wild honey from stinglesebeavhile
the Bakiga exclusively preferréd. duratool handles (walking sticks and hoe handles)b&m
and wood fronFaurea salignaHarv.andPolyscias fulvgHiern) Harms for beehives. There was
an overlap in preference for medicinal plants sashPiper guineenseR. kigeziensis, O.

usambarensiandP. africanaby both ethnic groups (Figures 4.3 & 4.4).
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Figure 4.2: Dendrogram of forest resources pretebry Batwa (B1-B21) and Bakiga (M1-M24)

in Rutugunda Parish.
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Figure 4.3: Dendrogram of forest resources preddoseBatwa (B1-B15) and Bakiga (M1-M44)
in Bujengwe Parish.
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Figure 4.4 Dendrogram of forest resources prefdmjeBatwa (B1-B12) and Bakiga (M1-M24)

in Buremba Parish.
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4.7.3 Influence of gender on forest resource use

Among the Bakiga ethnic group, there was a sigaifidifference between men and women in
forest resources preferences in all the study pesigi.e. Rutugunda, Buremba, Southernward
and Karangara), (Clarke’s rank test, R = 0.31, 650Clarke’s rank test, R = 0.43, P<0.05,
Clarke’s rank test, R = 0.44, P-value <0.05, Clarkank test, R = 0.32, P< 0.05 respectively).
However, among the Batwa ethnic group, there wasigmificant difference between men and
women in forest resources preferences (i.e. Bwyendduremba, Rutugunda,) (Clarke’s rank
test, R = 0.91, P>0.05, Clarke’s rank test, R -80F®>0.05 and Clarke’s rank test, R = 0.89,
P>0.05 respectively). All Batwa men and women preftéwild yams, fish and wild honey as

pointed out above.

Among the Bakiga ethnic group, three categoriesnpiortant forest resources are recognized,
those preferred by women only (F), those prefemgedhen only (M) and those preferred by both
women and men (Figures 4.5, 4.6, 4.7 & 4.8). Th&idd women exclusively preferred
firewood, Marantochloa maniji (Benth.) Milne-RedhM. purpurea (Ridl.) Milne-Redh.M.
leucantha(K.Schum.) Milne-Redh.anRaphiafarinifera Gaertn.) Hyl.(see also Platg. Forest
resources exclusively preferred by the men w&e;ancepsD. laxissima Monanthothaxis
littoralis (Bagsh. & Baker f.) Verdc.Uvaria angolensiswelw. ex Oliv. timber and walking
sticks made fromM. dura (see also Plate)3Medicinal plants such a®. usambarensis, R.

kigeziensiandPiper guineens were preferred by both women and men (figuresddb4.7).
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Figure 4.5: Dendrogram of forest resources prefeosewomen £1-F19 and menI1-27) in
Rutugunda Parish.
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Figure 4.6: Dendrogram of forest resources preddosewomen (F1-F19) and men (M1-M22) in
Buremba Parish.
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Figure 4.7: Dendrogram of forest resources prefidosewomen £1-F11) and menI1-11) in
Southernward Parish.
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Plate 4.3 A man after harvestiBgnilax ancepsines from Bwindi forest
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4.7.4 Major products made/extracted from the forest

The main products made from the forest resourcekide; baskets and winnowing trays.
Resource users also extracted medicine from plamts honey from beekeeping (Table 4.2).
Plants commonly used by the resource users fronpldrg harvest MUZ parishes includg;
anceps, D. laxissima and Marantochloa dpp baskets and winnowing trays. Others wdte;
kigeziensis, O. usambarensisdP. guineensér medicine (Table 4.2). Resource users from the
non-MUZ parish collected wild plants from woodlatstside Bwindi and used other alternatives
such as dry banana fibei&sjumfetta brachycera&.Schum,Eleucine indicaL.) andPlantago
palmataHook.f for making basketd'he number of forest products made by each resauser
varied from parish to parish and depended on tteggoay of parish. For example, resource users
in the plant harvest MUZ had a variety of plant@eg to make products more than those from
the non-MUZ parish (Table 4.2). The Plant harvestavparish used 10 different plant species
while the non-MUZ parish used only 3. The beekegUZ parish extracted only honey from
the forest. Therefore resource users from the plantest zones made more forest products than

those from other categories of parishes.
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Table 4.2: Major forest products made by resoussgsiaround Bwindi

Parish/number of Plant/forest resource used Finished products Aeerag
resource users number of
interviewed finished
products per
resource
user/year (xSD)
Buremba- Plant  Smilax anceps, Dracaena laxissima, Winnowing trays 11.8+7.6
harvest MUZs  Monanthothaxidittoralis (n=16 users)
(30 resource Smilax ancepén= 18 users) Big baskets 9.4+3.4
users) Marantochloa mani{n=11 users) Small baskets 8.7£2.3
Marantochloa purpured& n=12 users) Small baskets 4.8+2.5
Raphia farinifera(n =11 users) Small baskets 5.810.4
Rytigynia kigeziensi§=28 users) Handfuls of bark 2.2+1.3
Ocotea usambarens{a=20users) Handfuls of bark 1.8+0.9
Piper guineensén=15 users) Handfuls of root 1.9+0.8
Kashasha- Beekeeping (40 beekeepers) Kilograms of 59.6t14
Beekeeping honey
MUZs
(40 beekeepers)
Bujengwe-Non- Banana fibres (n=17 users) Small baskets 5.6£3.8
MUZs Plantago palmatgn=50users) Small baskets 7.1+3.1
(34 resource Triumfetta brachyceragh=32users) Winnowing trays 4.5+3.2
users) Eleucine indicgn=60users) Small baskets 7.5+3.0

4.7.5 Resource users’' views on the status of foreéssources

Up to 54% of resource users in the plant harvessipes reported that forest resources in Bwindi
were declining but 43% think are still abundantg(FFfe 4.9). Resources thought to be on a
decline includedjoeseneriella apocynoidefVelw. ex Oliv.) N.Hallé ex J.Raynall. manii,

M. purpureaandR. farinifera,those thought to be abundant inclugd&d anceps, D. laxissima,
Monanthothaxidittoralis, R. kigeziensiand O. usambarensisThe decline in forest resources
was explained to be a result of overharvestingllegal harvesters and the limited size of the

permitted MUZ. In the beekeeping zone, 85% of bepkes stated that the annual honey output
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has been declining over the years as a resultgicapion of fertilizers and chemicals in nearby

local community gardens and chimpanzees destrafigigbeehives (Figure 4.9).
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Figure 4.9 Status of forest resources in Bwindp@seived by forest resource users
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4.8 Discussions

4.8.1 Important forest resources for local people

Studies elsewhere in Nepal and Kalimantan (IndeneBorneo) have shown that the forest
resources most preferred by local people were Goelvand timber (Kanel & Shrestha, 2001;
Ghazoul & Sheil, 2010; Shova & Hubacek, 2010). Rney studies around Bwindi such as those by
Scott (1992); Cunningham (1996); Dawtyal., (2001); Bitarihoet al.,(2004) and Namara, (2006)
have shown that forest resources most preferrethdyocal people around Bwindi were those
prohibited under the MUP. These included; food weses (fish, fruits, bush meat, vegetables and
wild yams), firewood, poles and timber. The forestources are considered a source of livelihood
and income by the local people. Hence, despitehtdrgest prohibition, local people continue
illegally harvesting them disregarding the risksanfests and fines involved (Namara, 2006;
Shova & Hubacek, 2010). Evidence of such illegalvésts has been reported by Olupbtl.,
(2009) who observed pole and stake cuttings usedhéiking walking sticks and hoe handles
and firewood collection at the Bwindis park periphesome onsets of fires in Bwindi have often

been attributed to illegal wild honey harvests laniga (Kasangalet al, 2001).

The findings of this study are consistent with athearried out by Cunningham (1992), Scott
(1992), Wild & Mutebi(1996), Cunningham (2001) and Muhwetial. (2009) showing that the
most popular plants for basket weaving we&eancepD. laxissima Monanthothaxidittoralis,

L. apocynoides, Marantochloa marand M. purpurea,and for medicinal purposes were;
guineense, O. usambarensis, P. africamalR. kigeziensisThe four medicinal plants are used
for the treatment of stomach upsets and intesitwoams in children (Bitarih@t al.,2006). Scott

(1992) also recorded that the most favored tre¢ofmirhandles and walking sticks in Bwindi was
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the M. dura Therefore as this study shows, overtime, littees lthanged in terms of forest

resources local people consider important to them.

4.8.2 Influence of ethnicity and gender on prefereses of forest resources

Several authors have pointed out that preferermefiest resources and the degree of reliance
on forest products is influenced by ethnicity amehder (Kainer & Duryea, 1992; Cunningham,
2001; Stagegaardt al, 2002; Babuloet al., 2008; lllukpitiya & Yanagida, 2008). Lacuna-
Richman, (2003) on the contrary stated that ethnicity did mdiuence preferences of forest
resources but rather economic gains from the daleeaesources. While it is true that economic
gains from sale of forest resources influencesepegices for forest resources, this study is in

agreement with the view that ethnicity and gendlsw anfluence preferences for forest resources.

Historic differences in forest use between Batwa @wukiga could explain the different
preferences for forest resources by the two etpraops. The Batwa are former hunter-gatherers
who used the forest for their livelihoods by hatiregs wild yams and wild honey and hunted
animals for bush meat before Bwindi became a natipark (Cunningham, 1996; Bitariled al.,
2004; Byarugabeet al., 2006). The Bakiga are agriculturalists who used tbrest as an
alternative source of livelihood for timber, weayiand medicinal plants. This is the scenario

reflected in the current preferences of forestueses by the two different ethnic groups.

Forest resources preferred by the Batwa have riman included in Bwindi’'s MUP even after
recommendations from various researchers (CunnmgH®92; Bensted-Smitkt al., 1995;
Daveyet al., 2001; Bitarihoet al, 2004). When Bwindi’'s MUP was reviewed in 2008fea

Batwa were included in the programme but were tioivad to harvest the forest resources
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valued by them. Batwa have pointed out during sdveonsultation meetings that they have
been marginalized by the MUP in favor of the Bakigal this has been confirmed by this study

(Bitarihoet al.,2004; Christensen, 2009).

The differences between forest resources prefdryeBlakiga men and women could be derived
from their traditional and cultural roles in a setgi In a traditional Bakiga household, tasks are
divided among the different sexes and most menvemitien have a rough knowledge of all
important tasks specific to their own sex (Edel57;9Hegner, 2000). Women weave small
baskets used for food and grains storage (CunnmgB&01; Christensen, 2009). These baskets
are made fronMarantochloa manii, M. purpureandR. fariniferahence most preferred by the
women. The women are responsible for cooking amdefbre it is not surprising that they
preferred to collect firewood from the forest (Ed&057; Nagbrahmam & Sambrani, 1983;

Hegner, 2000; Arnold & Perez, 2001; Kanel & Shrasf001; Sarin, 2009).

On the other hand, men value resources used fatroating houses and granaries made from
Monanthothaxidittoralis) and for making crop harvest baskets (made f&anancepsand D.
laxissima) tool handles (fronMilletia dura), for carpentry and iron working (Edel, 1957). Yhe
also are make winnowing trays made fr8mancepsM. littoralis andD. laxissimaandcarry out
beekeeping for honey. Therefore, when planningfdoest resource use programs in protected

areas, gender and ethnicity is an important compcioebe considered.

4.8.3 Major products made and status of harvestedfest resources
The difference in the number of products made Isowece users is probably caused by

differences in availability of forest resources ahd demand for the products. Resource users
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from plant harvest MUZs access raw materials fromforest more easily than those from the
non-MUZs. The non-MUZ parishes depend on villageaots owned by a few individuals for
the forest resources and therefore lack adequatenaterials for making products for sell and

home use.

Researchers such as Cunningham (1992); Cunnindi&®6); Bitarihoet al (2006); Langbroek
(2010); Stas (2010) have noted that populationsomhe harvested plant species suchSas
anceps, D. laxissimaR. kigeziensisand O. usambarensisre stable in Bwindi. This is in
agreement with observations of the local resoum®dsters. The declining plant populations
mentioned by resource users Marantochloa manii, M.purpureand R. fariniferg are those
used by women for weaving small baskets sold tadtsu The tourism industry around Bwindi
could therefore have caused the decline of thoaetgl Also resource users are in agreement
with Ndangalasiet al (2007); Muhweziet al., (2009); Kasangakiet al. (2012) that L.
apocynoidess decliningin Bwindi. TheL. apocynoidess under threat of overexploitation by tea

basket makers.

4.9 Conclusions

The most important forest resources preferred yldoal people around Bwindi are those
prohibited by park management. Such resources amu@e of income and livelihoods to the
local people; they include bush meat, timber, toahdles, poles, wild yams, vegetables and
fruits. There are other highly valued forest resesrthat are used for making baskets and crafts
for sale to tourists and in local markets. Thestuste Marantochloa manii, M. purpureandR.

farinifera that are declining due to overexploitation as olesgiby resource users.
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Ethnicity and gender influence the preferences féoest resources by local people around
Bwindi. Forest resources important to the Batwa Bakiga, men and women differ because of
the traditional roles each group plays in a comtyuand household respectively. Resources
desired by Batwa are those that they traditionadushen they lived in the forest while those
preferred by the women are those that they hawhtitraally used for carrying out household

chores.

Commonly made forest products around Bwindi suchaskets and winnowing trays were those
that had available raw materials suchSasilax ancep$rom both Bwindi and village woodlots.
The resource users feel that these raw materialsatr threatened with overexploitation since

they respond to harvests by vigorously sprouting.

4.10 Recommendations

Development programmes around Bwindi should beegktowards establishing alternatives for
those important forest resources to the local pefmish meat, timber and tool handles) that are
not permitted under Bwindi's MUP; this will curtaiheir illegal extractions from the forest.
Focus on provision of Livestock (pigs, goats anflegto individual households around Bwindi
especially the poorest and agroforestry in houslshshould be a priority. The agroforestry
programmes are likely to reduce illegal extractbmorest resources from Bwindi for timber and
tool handles if handled efficiently. Some of th@segrammes have already been introduced but

are not the main focus of these development orgénizs.

A study in Bwindi on bush meat demand and reasons®idish meat hunting should be carried

out on order to understand the social dynamicsluweebin bush meant hunting. It has been
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observed by some park rangers and local leadens@mwindi that bush meat hunting has some
traditional and cultural roles in a local communitihey think that some hunters seek for game
meat to appease their traditional gods. Theseane ©f the aspects that should be investigated

by the study.

There is a need to expand the MUP to other pariatesd Bwindi that are not benefiting from
the programme. Parishes such as Bujengwe, RubuBufjmbwa and Bushura could be
included in the MUP. These parishes benefit lifttan park programmes such as tourism and
revenue sharing and therefore may likely have megaititudes towards the park. When this is
achieved, then park benefits to the local peoplehe amplified leading to improved attitudes

and therefore less illegal activities.

There is a need to have separate MUP Memorandandéndtanding for the Batwa different
from the Bakiga in order to cater for their forasterests. Forest resources preferred by the
Batwa are different from those of Bakiga as thalgtshows, and forest resource harvest may

differ in seasons and type within the two ethniougs e.g. wild honey and wild yams collection.

Some of the forest resources such as wild honeywalddyam collections by Batwa should be

included in the MUP as long as their harvest snatality can be guaranteed. The MUP should
also aim at including other forest resources susctvidd fruits, vegetables, mushrooms and fish.
The harvest sustainability of these forest resausi®ould be investigated through research

studies.
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Chapter five

5. Forest income and rural livelihoods: A case stly of Bwindi’s Multiple Use

Programme

5.1 Benefits and costs to local people neighbortrapical forests

More than 25% of the world’s population (about kiion people) relies on forest resources for
livelihoods, 75% of them living in extreme poveayd lacking the basic necessities for a decent
life (Freese, 1997; Arnold & Perez, 2001; World Ba2001; Ticktin, 2004; Vedeldt al.,2004;
FAO, 2006; Kaimowitz & Sheil, 2007; Babukt al, 2008; Ghazoul & Sheil, 2010). To them,
forest resources are not just objects of admiratior essential elements of a daily life. While
most of them grow crops and raise animals, thegdiition depend on wild resources obtained

through hunting, gathering, and fishing as altevedtvelihoods (Kaimowitz & Sheil, 2007).

Over two-thirds of 600 million people in Africa yelon forest products, either in form of
subsistence uses or cash incomes (Tietkal.,2010). Income diversification is a distinguishing
feature as a risk-reducing strategy for most pewptke tropics (Ellis, 2000; Vedekt al.,2004;
Kaimowitz & Sheil, 2007). Hundreds of tropical ést species are a source of proteins,
vitamins, income and social status for the locagbe in the tropics (Freese, 1997; Vedeldl.
2004; FAO, 2006; Kaimowitz & Sheil, 2007). Despitee benefits from tropical forests, local
people neighboring protected forests are the ortes suffer the costs of crop raiding by wild
animals and labor and opportunity costs of cropesd from the wild animals (Adams &

Hutton, 2007; MacKenzie, 2012).
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5.2 Forest conservation and poverty alleviation

The Convention on Biological Diversity, the Millemm Development Goals (MDGs) and other
international agreements explicitly connect conatom to poverty alleviation (Saclet al.,
2009; Turneet al.,2012). There is a general expectation that coasiervactions should benefit
human well-being, help secure livelihoods, and plise risk to the poor (WCED, 1987;
Newton, 2007; Turneret al., 2012). When world governments signed the Millemmiu
Declaration in 2000, they committed themselves &atving the number of people living in
extreme poverty by 2015 (FAO, 2006). Two of theheidDGs are geared towards the
eradication of poverty and hunger and environmestaitainability. The B world’'s park’s
congress held in South Africa in 2003 stressedrtiportance of protected areas in the reduction
of poverty among rural poor people (WPC, 2003; AdainHutton, 2007; Sachest al., 2009;

Turneret al.,2012).

In Sub-Saharan Africa, almost 90% of rural people below the poverty line (earn less than
$1/day) and rely on forest resources for theirlihn@ods (Timkoet al., 2010). As such most
tropics have shifted attention to protected aressts to alleviate rural local people from
poverty. Newton (2007) argues that the integratibononservation and poverty is not an option
but an imperative. The link between forests to Irliveelihoods presents tropical forests with
both an opportunity and challenge for achievingsesmation and development goals (Tinm&o
al., 2010). There are however no clearly demonstrapieergies between conservation and
poverty alleviation and economic growth as poinbetl by Adams & Hutton, (2007); Newton,
(2007); Agrawal & Redford, (2009). It is thought some authors such as Brandon (1998) and

Agrawal & Redford, (2009) that poverty cannot beé&d with protected area conservation since
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each is detrimental to the other. Brandon (1998efmmple suggests that Protected Areas have
unfairly been made to be responsible for “curingustural problems such as poverty and
resource allocation, a problem perhaps caused tgrret factors such as economies of poor

countries.

What is important is to find a balance between eoration of these forest resources and
available opportunities for the improvement of tutacal people’s livelihoods through
sustainable use of PA resources (Peters, 1994;|dAr&oPerez, 2001; Cunningham, 2001,

Newton, 2007; Adams & Hutton, 2007).

5.3 Poverty alleviation around Bwindi ImpenetrabMational Park

The Uganda government’s priority programs are naargd towards prosperity for all and
poverty alleviation particularly among the ruralopgdNRM manifesto, 2006). These priority
programs include access to goods and services, rmpdgon of agriculture and poverty
reduction. With financial aid from the World Banthe Uganda government has introduced
programmes such as Poverty Eradication Action FPAPAP), Poverty Action Fund (PAF) and
the National Agricultural Advisory Services (NAADS) order to improve on the rural local
people’s income. These programmes aim at tappiegvirious opportunities and resources

available in rural communities and forests to inwertivelihoods of the rural poor people.

In Bwindi Impenetrable National Park (hereaftede@dIBwindi), an Integrated Conservation and
Development Programme (ICDP) that involves multipise programme (MUP), tourism

development, revenue sharing, community and aguieutievelopment projects was introduced in
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1994 to help local people benefit socio-economychidbm the park (Baker, 2004; Christensen,
2009; Blomleyet al.,2010). The MUP was started with the aim of allayviacal people access
medicinal and basketry weaving plants and beekgegfsiee also chapters 1, 2, 3 & 4). Already
local people around Bwindi have taken up this oppoty and are benefiting from the MUP by
selling forest products in local markets and tdariareas (Cunningham, 2001; Wild, 2001;
Ndangalasigt al.,2007; Christensen, 2009). The MUP provides anredteve source of income

to the rural local people adjacent Bwindi.

5.4 Study objectives

The aim of the study was to evaluate the contrilpudif the MUP to the socio-economic status of
the local people neighboring Bwindi. The specifigaztives were to:
i)  Assess important sources of income and livelinoodhe local people
i) Assess perceptions/attitudes of local people obdémefits of the MUP
iii) Determine and compare annual incomes of local geiopblved in the MUP activities
with those not involved
iv) Determine the socio-economic contribution of the Ritd local people and the potential
of commercialization of forest resources from Bwind
v) Assess important forest products, origin of rawerats and the seasonality of forest
products in local markets

Vi ) Assess the types of vendors involved in sakd\alue chain of the forest products
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5.5 Study hypotheses

1. Differences among the three categories of pasisim perceived benefits of the MUP by local
people were tested using the null hypothedis= There is no significant differences among

the three categories of parishes on local peoplgerceptions of the benefits of the MUP

2. Differences among the three categories of pasigim the socio-economic income of resource
users were tested using the null hypothddiss There is no significant difference among the
three categories of parishes on annual incomes oésource users from the sale of forest

products.

3 Differences between local markets’ seasons omuingber of forest products sold were tested
using the null hypothesigd, = There is no significant difference among local maréts’

seasons on the number of forest products sold

5.6 Study Justification

When the MUP was first introduced in Bwindi in 199drest resource access was restricted to
only subsistence use and sale of forest productsa®sh was not permitted (Christensen, 2009;
Multiple Use MoUs). However, the restriction wag edffective since the local people utilized
opportunities offered by local markets for forestoqucts sale as a source of income
(Cunningham, 2001; Wild, 2001; Ndangalast, al., 2007; Christensen, 2009). Despite the
various studies carried out on Bwindi’'s MUP (e.gn@ingham, 2001; Wild, 2001; Ndangalai,

al., 2007; Christensen, 2009), little is known abow &xtent to which the MUP can alleviate
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poverty for the rural poor people around Bwindin8sgies and tradeoffs of conservation related
programmes and poverty alleviation that could leadhe economic growth of a country are
unclear (Adams & Hutton, 2007; Agrawal & Redford)08). Little is known on ways to
capitalize on the untapped potential of the MURadicate poverty or mitigate its effects. It is
important to clearly understand the socio-econatoiatribution that non-timber forest products
make to rural livelihoods in order to craft poljeappropriate interventions and encourage
business ventures that safeguard forest asset&dletal., 2010).This study therefore assessed
the socio-economic contributions of Bwindi's MUP daspecifically determined the most

important MUP activity that can alleviate poverty@ng the local people near Bwindi.

5.7 Methods

5.7.1 Study Area

The study was carried out in eight parishes bandeBwindi in south-western Uganda, namely;

Bujengwe, Buremba, Karangara, Kashasha, Kitojo, Mo, Rutugunda and Southernward
(Figure 5.1). Bwindi park management works direetlth parishes when signing Memoranda of
Understandings (MoUs) with the local people regagdolant resource access for establishing
multiple use zones (MUZs). This study was therefmased on the parish administrative units of
local government structures. The smallest unitdmhiaistration in the Uganda local government
structure is a “village” and several villages cangt a “parish” (Uganda local government Act,

1997). Two of the parishes were non-MUZs (Bujengamel Mushanje), four were plant use

MUZs (Buremba, Karangara, Rutugunda and Southed)wamd two were beekeeping MUZs

(Kashasha and Kitojo). Households interviewed irthed parishes were those directly adjacent to

Bwindi within 1-2km radius also called “frontlinehseholds” by Bwindi park management. The
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major economic activities in those parishes armifag for food and cash crops such as tea and

coffee. The south-western part of Uganda can berides as a peasantry society.
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Figure 5.1: Map showing the study parishes arounthéi.

5.7.2 Village interviews

A total of 390 household heads and their spouses wéerviewed from eight parishes using a
semi-structured questionnaire with open ended mumsstHousehold census lists maintained by

local council officials were used to select respantd for interviews following Eilet al (2004).
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Questionnaires were randomly issued to the 390dimld heads and their spouses by assigning
numbers of households per parish on pieces of papet placing the paper notes in a hat. The
pieces of paper were then shuffled before pickingtiee households for interviewing. Household
heads and/or their spouses interviewed were tlms®alfat or near their homes following Edt

al (2004) and Eiluet al (2007) methods. If household heads were absenheattime of
interviews, no interviews would be carried out kis twould bias the data. Information sought
from the respondents was; name of household hepa], perceived benefits of the MUP and

sources of livelihood following Tuxill & Nabhan (28) methods.

5.7.3 Resource user interviews

Households with specialist forest resource usegsherbalists, basket makers and beekeepers
were identified from the village interviews andesgéd for resource user interviews. A total of
104 resource users were interviewed (34 from Buwjengd0 from Kashasha and 30 from
Buremba parishes). One parish was randomly seldoted each of the three categories of
parishes for resource user interviews (making tathlthree parishes). Bujengwe parish
represented the non-multiple use zone categoryhd&hs parish the beekeeping zone category
and Buremba parish the plant harvest zone cateddrg. interviews were in form of semi-
structured questionnaires focusing on; products enaaimber of products made per year,

whether products are used for domestic use ondplorand the cost if sold.

5.7.4 Market surveys

Ten local markets bordering Bwindi were surveyedngisthe method recommended by
Cunningham, (2001) and Martin (1995) of identifyittge most important forest resources sold

there. The surveyed markets were Kihihi, town cduBrtogota, Kanyantorogo and Kyeijanga
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(Kanungu district), Nteko, Kisoro town council afubuguri (Kisoro district) and Muko and
Karukara (Kabale district). A Semi-structured gioestaire with open ended questions was
administered to forest products vendors in the starkinformation sought from the vendors
included; products sold, raw materials used forgraducts, source of raw materials, number of
products for sale and their costs following recomdagions of Cunningham (2001) and Martin
(1995). Opportunistic purchases of forest produetee carried out to determine the price ranges
following Martin (1995). The market surveys werpeated after six months during the months of
March 2009, July 2009 and March 2010 for two y@athree major markets of Muko, Kisoro and

Butogota to assess seasonality of the forest ptaduc

5.7.5 Data analysis

5.7.5.1 Village interviews

Data from the village and resource user interviewwd market surveys were analyzed using a
computer prograndystat version 10.ASYSTAT software Inc., 2002). A Chi-square goodnafs

fit test was used to test for differences in thee@gtions of local people on the MUP, differences i
annual incomes of resource users and differencéseimumber of products sold in five major
markets for the different study seasons. The Ohasggoodness-of-fit test is appropriate and was
used to test whether differences existed betweenliberved and the expected (Siegel & Castellan,

1988).

5.8 Results
5.8.1 Source of income for local people
Most interviewed households around Bwindi depenaiedhe sale of both agricultural products

(food stuffs and cash crops) and forest produatshfeir daily income (Table 5.1). None of the
126



households depended exclusively on the sale okrefibrest or agricultural products alone.
Household heads that were employed did not depensiale of agriculture or forest produce.
Generally, few household heads were employed (eelfby others) except those from
Southernward (35%), Buremba (27%), Bujengwe (19%)l &itojo (16%) parishes. The
Southernward parish is located near Kanungu towsh some of the household heads were
employed as either shop attendants, owned kioskseoe casual laborers. In Buremba and
Bujengwe parishes some of the household heads darka nearby tea factory of Kayonza,
owned kiosks or worked as casual laborers on teatgtions. In Kitojo parish some of the
household heads were employed as field assisteantgiers and porters at the Institute of
Tropical Forest Conservation and Uganda Wildlifethhanity. Over 65% of all household heads
around Bwindi had no formal or informal employmehtg depended on the sale of agricultural
and forest products for their livelihoods (Tabl&)5The highest number of household heads that
depended on sale of agricultural and forest pradwetre from Mushanje and Kashasha parishes

(95% and 93% respectively) while the least werenf@outhernward parish (65%).

Table 5.1 Primary source of income for local peaiound Bwindi

Employed Sells both  Sells forest Sells Total
(formal agricultural  products agricultural  households
/informal) & forest only produce only
produce
# % # % # % # %
Non-MUZs Bujengwe 13 19 56 81 0 0 0 0 69
Mushanje 2 5 37 95 0 0 0 0 39
Beekeeping Kashasha 5 7 64 93 0 0 0 0 69
Kitojo 8 16 42 84 0 0 0 0 50
Plant use Rutugunda 7 15 39 85 0 0 0 0 46
Buremba 12 27 32 73 0 0 0 0 44
Karangara 7 16 37 84 0 0 0 0 44
Southernward 8 35 15 65 0 0 0 0 23
Total households interviewed 384
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5.8.2 Attitudes of local people on benefits of thglultiple Use Programme

Respondents from the three categories of parishes-rfiultiple use, beekeeping and plant
harvest parishes) differed in attitudes of the Eenfrom the MUP (Goodness of fit? = 272, df

6, P< 0.05). Respondents from the MUP parishes taitl they benefited by being able to
purchase forest products cheaply from specialrgt,able sell forest products for income and
access plants for medicinal and basketry use (TaB)e Households involved in beekeeping and
plant use activities generally appreciated the @nogne than those not involved. For example,
98% and 97% of households from beekeeping parishi€gojo and Kashasha reported that they
got benefits from the MUP through sale of honey pared to only 13% and 25% from
Bujengwe and Mushanje respectively (non-multiplee uone parishes) as table 2 shows.
Households from beekeeping zone parishes appreadiadeMUP benefits the most followed by
those from the plant harvest parishes (Table 32}he beekeeping zones income is obtained

through selling honey while the consumers of haaleg purchase it cheaply from beekeepers.
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Table 5.2: Local people's attitudes about the beneff the multiple use programme

Category Parish Reported benefits of the multiple use progna Total
Buys products  Source of Total benefit No benefits
cheaply income
Numbe % numbe % number % numbe %
r r r
Non-MUZ Bujengwe 9 13 0 0 9 13 60 87 69
Mushanje 10 26 0 0 10 25 29 75 39
Beekeeping Kashasha 29 42 38 55 67 97 2 3 69
Kitojo 22 44 27 54 49 98 1 2 50
Plant use Rutugunda 23 50 20 43 43 93 3 7 46
Buremba 20 46 12 28 32 73 3 7 44
Karangara 25 56 12 35 37 85 2 5 44
Southernward 13 56 8 35 21 91 2 9 23
Total 384

5.8.3 Annual income of resource users from the sabé forest products

Annual incomes obtained by resource users fronsdle of forest products significantly differed
between the three categories of parishes (Goodridisx? = 94,598, df 6, P< 0.05). Resources
users in the beekeeping zone parishes generalig@dine highest with a mean annual income of
298,000ushs (114USD) for each beekeeper. The makemsall baskets froriMarantochloa spp
followed with a mean annual income of 39, 150udi8JSD) per basket maker from the plant
harvest zones. Resource users from the non-muligdezones earned the least (Table 5.3). The
major income generating activities in the MUP tlheme were from sell of honey and
Marantochloa sppmall baskets while the sale Dfiumfetta brachycera&.Schum winnowing
trays in the non-multiple use zones were the ldasbme from medicinal plants could not be
determined in monetary terms because payment wésnm of gifts or presents locally called

obuterakishaka (Table 5.3). The local people irdredehe medicines usually paid resource users
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for the efforts used in searching for the medicimaibs using other forms of payment such as

local brew, food stuffs or household items.

Table 5.3: Annual income generated from the saferest products by resource users in Bwindi

Parish/number Forest resource (or Products made Average  Reported Mean annual
of resource user equivalent from number of  price per income per
interviewed village farms) used products item product made
made per (ushs) (ushs)
resource
user/year
(£SD)
Buremba Smilax anceps, Winnowing trays 11.8+7.6 2500/=  29,500/=
(30 resource Dracaena laxissima,
users) Monanthothaxis
littoralis
Smilax anceps Big baskets 9.41£3.4 3000/=  28,200/=
Marantochloa manii Small baskets 8.7£2.3 4500/=  39,150/=
Marantochloa Small baskets 4.8+£2.5 4500/=  21,600/=
purpurea
Raphia farinifera Small baskets 5.810.4 3500/=  20,300/=
Rytigynia Handfuls of bark 2.2+0 Gift NA
kigeziensis
Ocotea Handfuls of bark 1.8+0 Gift NA
usambarensis
Piper guineense Handfuls of root 1.9+0 Gift NA
Kashasha Beekeeping Kilograms of honey 59.6+23 5000/=  29&/80
(40 beekeepers)
Bujengwe Banana fibres Small baskets 6.3+4.9 1500/=  9,450/=
(34 resource Plantago palmate  Small baskets 7.1+£3.1 2000/=  14,200/=
users) Triumfetta Winnowing trays 210 1500/=  3,000/=
macrophylla
Eleusine indica Small baskets 7.1+£3.1 2000/=  14,200/=

NA= Not applicable, Resource users from non-MUZssb&s got resources from village farms

or woodlots
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5.8.3 Forest products sold in local markets and ain of raw materials

The major forest products sold in the local marketaund Bwindi were; big and small baskets
(plate 1), tea harvest baskets, winnowing traysharelhandles (Table 5.4). The highest numbers
of forest products found sold in the local markeése small baskets (made outérantochloa
manii, (Benth.) Milne-Redh.M. purpurea(Ridl.) Milne-Redh.andRaphia farinifera(Gaertn.)
Hyl.) in Butogota market (678 baskets) a8dilax ancep®illd winnowing trays in Kisoro
market (427 baskets). Others wekaundinaria alpina(K.Schum.) C.S.Chao & Renvoize big
baskets in Karukara and Muko markets (392 and 22Bdis respectively). The least number of
forest products sold weleoeseneriella apocynoidg®Velw. ex Oliv.) N.Hallé ex J.Raynal tea
harvest baskets in Butogota market (Table 5.4). mbst commonly used forest plants wese;
anceps Dracaena laxissimd&ngl., Phoenix reclinatalacq, A. alping Monanthotaxidittoralis
(Bagsh. & Baker f.) Verdc.,Marantochloa maniji M. purpurea R. farinifera and L.
apocynoiedesTree species such Athizia grandibracteatalTaub. andVlarkhamia luteaBenth.)
K.Schum., were also commonly used (Table 5.4 &ePtafl). According to the forest product
vendors, the origin of plants used for the prodwatse mainly from Bwindi and Echuya forest
and also included those from village woodlots alédBwindi. Some plants such &sanceps

D. laxissima, M.littoralis, Marantochoa manii, M. purpureand L. apocynoiedeswere
exclusively derived from Bwindi while bamboo wasinig obtained from Echuya forest. Other
plants such aB. reclinata,A. grandibracteataandM. luteawere mainly extracted from village

woodlots as table 5.4 shows.
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Table 5.4: Forest products sold in local marketsiad Bwindi and origin of raw materials used

Market name Forest products Raw materials used Reported origin dNumber Number
sold raw materials of of
vendors products
Kihihi Big baskets Smilax anceps, Dracaena  Bwindi forest 1 14
laxissima, Monanthothaxis
littoralis, (mixed)
Big baskets Bambod riumfetta Echuya forest 1 37
macrophylla(mixed)
Winnowing Smilax ancep®Pracaena Bwindi forest 1 16
trays laxissima Monanthothaxis
littoralis, (mixed)
Hoe handles Albiziagrandibracteata Village woodlots 1 23
Markhamia lutegjmixed)
Kisoro Big baskets Bambodriumfetta Echuya forest 6 185
macrophylla(mixed
Winnowing Smilax ancep®Pracaena  Village woodlots 10 427
trays laxissima Monanthothaxis
littoralis, (mixed)
Butogota Small Baskets Marantochloa manii Bwindi forest 10 678
Plantago palmata
Marantochloa
purpurea(mixed)
Big baskets Smilax anceps Bwindi forest 2 20
Tea harvest Phoenix reclinata Village woodlots 1 68
baskets
Tea harvest  Loeseneriella apocynoides  Bwindi forest 1 2
baskets
Trays Smilax anceps, Dracaena  Bwindi forest 3 21
laxissima, Monanthothaxis
littoralis, (mixed)
Chicken trap Phoenix reclinata Village woodlots 1 2
basket
Karukara Big baskets Bambobriumfetta Echuya forest 6 223
macrophylla(mixed
Winnowing Bamboo,Triumfetta Echuya forest 2 9
trays macrophylla(mixed
Hoe handles Markhamia lutea Village woodlots 5 203
Muko Winnowing Smilax anceps, Dracaena  Bwindi forest 3 52
trays laxissima, Monanthothaxis
littoralis, (mixed)
Big baskets Bambod;riumfetta Echuya forest 10 392

macrophylla(mixed
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Plate 1: A big and srmall basket being sold in allecarket around Bwindi

5.8.4 Types of vendors of forest product in local arkets

The number of vendors of forest products varieanfrmarket to market and depended on the
types of products sold. The highest number of vemdmcountered was 10 and these sold
winnowing trays in Kisoro market, small basketButogota and big baskets in Muko markets
(Table 5.4). Only one vendor was encountered iniHKiand Butogota markets selling big

baskets, hoe handles, tea harvest baskets ananohrelp houses.

Two types of vendors in local markets around Bwindre encountered; the forest resource user
vendors (who make and sell the products themsebss)‘middle men/women” vendors (who
buy and resale the products). The former constittihe highest percentage of forest products
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vendors in all the local markets and over differggdsons (over 57%) as table 5 shows. Also the
number of forest product vendors varied over thiéedint seasons (Table 5.5). The highest
number of forest resource user vendors was encaahite March 2009 (69%), dropping slightly
to 57% in July 2009 and the lowest in March 201BisTtrend was the same for the “middle

men/women” vendors who were more in March 2009lasslin March 2010.

Table 5.5: Types and number of forest product vesaolocal markets around Bwindi

Vendor type Number of vendors
March 09 July 09 March 10
Number % Number % Number %
“Middle men/women” 22 31% 21 43% 16 41%
Resource users 48 69% 28 57% 23 59%
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Plate 5.1 Forest products being sold in Kihihi nequ@s. ancepsvinmowing trays and.
grandibracteataandM. luteahoe Yandles)

5.8.5 Seasonality of forest products sold in locatarkets

The number forest products sold in major marketairzd Bwindi were significantly different
between the different market survey seasons (Gasdoffit, x> = 36, df, 10, P value < 0.05 for
Butogota markety? = 934.6, df 10, P value < 0.05 for Kisoro market g = 117.7, df 10, P
value < 0.05 for Muko market). Each market hadedéht forest products sold but winnowing
trays and big baskets were common to all the mard&tble 5.6). The Butogota market had the
highest number of different types of forest produmimpared to the rest. The highest number of

forest products was sold in July (a dry seasorgllithe markets followed by March 2009 and

March 2010 the least.
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Table 5.6: Seasonality and numbers of forest priscg@ld in local markets around Bwindi

Forest products Markets/seasons

Butogota Kisoro Muko

March July  March March July March March July  March

2009 2009 2010 2009 2009 2010 2009 2009 2010

Big baskets 20 185 0 185 75 17 392 394 174
Winnowing 40 427 12 427 969 98 0 16 6
trays
Small baskets 8 44 0 44 33 27 0 0 0
Tea baskets 68 77 39 0 0 0 0 0 0
Hoe handles 15 20 0 0 0 0 0 0 0
Serving spoons 0 10 0 0 0 0 0 0 0
Total forest 151 763 51 656 1,077 142 392 410 180
products

5.9 Discussion

5.9.1 Source of income and income diversificatiorf local people

In a rural economy such as the tropics, poor haldshtend to rely on forest resources as
sources of income and safety net (Baleilal, 2008; Pattanayak & Sills, 2001; Arnold & Perez,
2001; FAO, 2006; Timket al.,2010; Ghazoul & Sheil, 2010; Debeadt al, 2012). This is the
reason why over 65% of households around Bwindeddpd on sell of both agricultural and
forest produce for a living. Debetd al (2012) reported similar results showing that &% of
rural households in Uganda depended on forest resedor a living. While most of them grow
crops and raise animals, they to a large extelhidsipend on wild forest resources (Kaimowitz
& Sheil, 2007; Debelaet al, 2012). Pattanayak & Sills, (2001) have obsertleat forest
foraging is positively correlated with both agricwhl shocks and expected agricultural risks.
Indeed, lllukptiya & Yanagida (2008) and Debelaal (2012) observed that rural households

tend to diversify their source of income as a stygtof insuring themselves against catastrophes
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such as droughts, floods and famines and to helm timaintain a sustainable livelihood. Most
households around Bwindi therefore diversified thecomes through the sale of agricultural
and forest products as well as having formal aformmal employments. Although this study did
not assess total household income of local peaplend Bwindi, it is apparent that local people
around Bwindi depend on both agricultural and fopgeduce sale among others. Future studies

are recommended to determine the contribution i&stoproducts to total household income.

Another survival strategy used by the local pe@ptind Bwindi is the collection of wild yams

such adioscorea praehensiliand wild fruits such aslyrianthus holstiifrom the forest during

famines when they experience prolonged droughts feoatls as reported by Cunningham
(1996). Bwindi forest provides some form of inswarto the rural poor people in cases of
catastrophes that result in famines (Cunninghar@61@rnold & Perez, 2001; Pattanayak &
Sills, 2001; Ghazoul & Sheil, 2010). Babwdb al (2008) and Debelat al (2012) reported that

many rural households use forests as a safety ine¢ she forests are the most available
alternatives to them and are limited by other aléves for survival. Forest foraging is the most
available alternative to most rural poor peopleha tropics even when they do not entirely
depend on forests for their livelihoods as the Itestshow. Local people around Bwindi have
ranked farming and tea planting as the most soafcecome followed by access to forest

resources for timber, craft materials and honeyi@#nsen, 2009).

5.9.2 Attitudes of local people on protected areadmefits

Attitudes of local people towards the conservatdrprotected areas (PAs) are influenced by
perceived economic benefits from them and the koosts they incur from being PA neighbors

(Naughton-Treves, 1997; Sekhar, 1998; Yeaal.,2003; Baker, 2004; Woodroffet al., 2005;
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Balint, 2006; Adams & Hutton, 2007; Balikoowa, 20@arcia and Lescuyer, 2008; Christensen,
2009; Blomleyet al.,2010; MacKenzie, 2012). The willingness of locabple to appreciate and
cooperate with park management is thus dependethiedievel of benefits derived from it and the
economic contribution the park makes towards thie&lihoods (Barrow & Murphree 2001,
Balikoowa, 2008; MacKenzie, 2012). Local peopleaadnt PAs are the ones who suffer costs
from displacements, hazards from crop raiding alEmiabor and opportunity costs of crop
defense and physical hazards and death from theadsiand are therefore likely to have
negative attitudes towards the PAs (Naughton-Tre¥887; Sekhar, 1998; Woodroftd al.,

2005, Adams & Hutton, 2007; Balikoowa, 2008; MackKien2012 see also chapter 1).

Bwindi's MUP benefits in tandem with other park béts such as tourism, revenue sharing and
employment should be seen by the local people teaat partially off-set the costs suffered by
them if they are to have positive attitudes towdtus park (Balikoowa, 2008; Blomlest al.,
2010; MacKenzie, 2012). As such, parishes around Bwihdt tare involved in the MUP and
also have tourism and revenue sharing programsmas likely to have the most positive
attitudes. Indeed as this study shows, local pedmen the MUP parishes were more
appreciative of the PA economic benefits than those involved. These parishes are also
involved in tourism and revenue sharing park prograround Bwindi (Balikoowa, 2008). The
MUP will therefore impact positively on local peefd attitudes when they get direct benefits

and other park management benefits.

According to Baker, (2004) and Blomley al., (2010), the MUP is one of the strongest factors

that have improved local people’s attitudes towddsndi park management. Despite the costs
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suffered from crop-raiding animals, local peopledived in the MUP value the importance of
conserving Bwindi forest more than those not inedlvThey see the MUP together with other
development programmes as providing tradeoffsHercosts suffered from crop-raiding animals

as observed by Baker, (2004) and Blomgewl., (2010).

5.9.3 The Multiple Use Programme and poverty allewaition

In achieving the aims of the convention on biolagjidiversity and the millennium development
goals, there is an explicit connection between eoraion and poverty alleviation (Newton,
2007; Turneret al., 2012). Although this link is not sometimes cleasiynergized as stated by
Brandon (1998); Adams & Hutton (2007) and AgrawaRé&dford, (2009), rural economies can
be boosted through use of forest resources intaisable manner (Vedekt al.,2004; Newton,
2007; Kaimowitz & Sheil, 2007; Turnest al., 2012). Vedeldet al (2004) estimated that an
average household in Southern Africa and Asia ebabeut 678usds per year which represented
an average of 22% of total household forest incdmé these average incomes could be raised
to 57% if maximized through marketing and resounabilizations (Turneet al.,2012). This is

a substantial amount that can help improve rurakbbold incomes in developing countries such

as Uganda.

In agreement with this study, Blomley al. (2010) noted that beekeeping for honey in Bwindi
offers a better monetary value for the local pedpn the other forest resource use activities.
However, annual incomes of local people around Bwane quite low when compared to rural
households’ incomes elsewhere (Vedeldl.,2004). The average annual income from the sale
of honey per household in Bwindi was just 114US[23Jéincomes are low and well below the

United Nations Millennium Development Goal (MDG) pbdverty eradication/reduction (FAO,
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2006). Annual incomes from the beekeeping actiuityBwindi can be increased if colony
multiplication and use of modern beehives are agtbflBogale, 2009; Berhane, 201Byesently
the Bwindi beekeepers use traditional beehive® (lwgs) that are not efficient at maximizing

honey production by the bees.

Benefits from the extraction of non-timber foresbgucts are influenced by the governing
institutions that restrict or enable their acc&smko et al.,2010). This is the case in Bwindi as
well. Harvesting plant for basketry is restrictedwice a year and offtakes have been limited by
the Uganda Wildlife Authority (UWA). This leads tesser income for the local people around
Bwindi when compared to others elsewhere. The MB&da to be strengthened and synergized
with other park management programs (tourism deweént, revenue sharing, community and
agriculture development projects) in order to atthie goal of poverty alleviation/reduction for

the rural poor people (Baker, 2004; Christense928lomleyet al.,2010).

Like elsewhere in Indonesia as reported by Wollemb& Ingles, (1998), in Bwindi, the
medicinal plants uses generate income-in-kind fagiministering medicinal plants to other local
people. The traditional herbalists in are highlypected and socially occupy a high status in the
local community administrative structures whichaisotivation for their participation the MUP

(Christensen, 2009).

5.9.4 Potential for commercialization of forest prducts in Bwindi
Commercialization of forest resources can exacertaher than reduce the pressures that cause

their overexploitation. Commercialization of foresdsources does not necessarily provide
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opportunities for development of the rural poorgeadjacent protected areas (Arnold & Perez,
2001; Newton, 2007). Forest resource users are pfeple with low income, few market skills
and lack the technology to extract forest resoufoegommercial use. Forest products sold in
the markets around Bwindi vary in number, types sedsons and this is an indication of the
level of demand or availability and therefore ptiganto be commercialized. According to
Martin (1995) and Cunningham (2001), if the demdod forest products is high, then the
resource users will take advantage of the demandaximize their incomes through availing
more forest products (as long as supply of raw nad$eis guaranteed) in the local markets.
Therefore more forest products will be availablenost markets and market seasons. This study
has shown that apart from the big baskets madefduamboo A. alping, other forest products
were uncommon in all the markets and seasons ingplgilow level of demand and therefore

less potential for commercialization.

Forest product vendors were generally few (ran@iogn 1 to 10 per product) and resource user
vendors were more common than the “middle men/wémendors. This is also an indication of
the low level potential for commercialization oketBwindi forest resources. There would have
been many more “middle men/women” vendors tharfdhest resource user vendors in the trade
if forest products around Bwindi had a high potanfor commercialization (Martin, 1995;
Cunningham, 2001). Large quantities of forest potsl sold in local markets and being
transported to neighboring big towns provides fertbvidences of commercialization of forest
products as noted by Cunningham (2001). This stmatvas not observed in Bwindi and in

nearby towns around Bwindi. The only forest prodsexn being transported in large quantities
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were theA. alpinabig baskets. The bamboo is under threat from comialezation and the raw

materials come from Echuya forest reserve as obddyy Bitarino & McNeilage (2007).

From the results therefore, forest products soldoital markets around Bwindi are at a
subsistence level and provide only alternative agiof income to the immediate forest resource
users. Arnold & Perez, (2001) recommended the slifieation of income generating activities
and use of alternative forest products that areunder threat of overexploitation. Some of the
forest resources that are not yet under threatxplogation in Bwindi include;S. ancepsD.
laxissimaandP. reclinata(used for making baskets and winnowing trays).s€hare vigorous
sprouting plants that respond positively after kating (Cunningham, 1996) and could be
promoted further as alternatives to those likelpéocommercialized such Bsapocynoidesand

Marantochloa manias reported in chapter 6.

5.9.5 Influence of seasons on forest products sotdlocal markets

The reliance on non-timber forest products in geneary depending on the season and
accompanying household needs (Martin, 1995; Cutwaimg 2001; Timkeet al., 2010). Some
forest products are seasonal in the local marketause the crops or forest materials can only be
gathered at certain times of the year (Tinekal.,2010). The most common forest products sold
in local markets near Bwindi were big baskets, heavest baskets, small baskets (endiiro),
winnowing trays and hoe handles. These were thes ggoducts common amongst the forest
resource users. Most forest products sold in lotalkets were abundant in the month of July
because forest resource harvest in Bwindi is @sttito that month. The month of July is also a
harvest season for most crops such as maize, satghum and beans which likely increases on

the demand of winnowing trays and baskets duriagrionth.
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5.10 Conclusions

Income diversification is one strategy the rurabippeople living around Bwindi have adapted
as a safety net to overcome agricultural produgtighocks and others to guarantee their
livelihoods. Such diversifications include use ofest resources as an alternative source of
income and where possible seeking employment fronm@ park. The MUP, one of Bwindi's
park management programmes contributes a smaliniqudrtant income to the local people.
Beekeeping for honey collection is the most lugebf the MUP activities for the local people

around Bwindi.

The MUP has helped improve attitudes of local pedpivards the park with the few benefits
they get from it. However the local people attitsid®uld improve further if the MUP benefits
were increased as seen from the positive atttiutdebe local people involved in the MUP
compared with those not involved. Neverthelesshwts restrictions, the MUP alone cannot
alleviate poverty among the local people nor comspenfor costs incurred from the crop raiding
animals around Bwindi. Perhaps to achieve thisk pgnagement needs to reconsider some of
the restrictions imposed on the MUP and also syrerdne MUP with other park management

programs such as tourism development and reverauggh

Because of restrictions of the MUP, sale of fopstucts in the markets around Bwindi is still
at a subsistence level since primary forest usedmes were more than the middle men vendors.
However potential for commercialization of sometiog¢ forest resources exists such as those
made fromLoeseneriella apocynoide$-urthermore, combining the MUP activities of both

beekeeping and plant harvests rather than only affexs a better opportunity for poverty
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alleviation among the rural poor people. The MURnsimportant component of the Integrated
Conservation and Development Programs (ICDP) sgjyatbat can help contribute to rural
income and livelihoods if strengthened and synedjiZ herefore in aiming to achieve the MDG
target of eradication of poverty and environmergastainability, government through park

management and other partners needs to strengthesyaergize the ICDP strategies.

5.11 Recommendations

In order to amplify the local benefits of the MUsdme parishes such as Bujengwe, Mushanje,
Rubuguri and Rubimbwa that do not currently berfedin the programme need to be included.
This will help reduce the costs associated wittpainding and therefore induce more positive
attitudes of the local people around Bwindi. Cdrewdd be taken however not to put pressure on
the Bwindi forest by first assessing if such areas sustainably supply the needed plant

resources to the local people.

It may be more fruitful to help the rural local pd® around Bwindi move into other more
rewarding fields of endeavor such as livestockingarpoultry and farming (decoupling) than
seeking to raise forest resource productivity flocréased income (Arnold & Perez, 2001).
Therefore income generating activities such astpgudiggery and fruit growing already carried
out by the development organizations around Bwsitiuld be continued but the target should
be the poorest in the local communities. Such dietsvtogether with the MUP will help towards
poverty alleviation among the rural poor people uab Bwindi. The Developmental
organizations such as CARE and Bwindi Mgahinga @oration Trust's (BMCT) priorities

should be focused on such projects important fdividual household livelihoods and income.
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The individual targeted projects will more likelelp in poverty reduction than the common

good projects.

Beekeeping for honey should be encouraged in @lMblP parishes since it provides the highest
income to the local people and has less stresteffotest. Impacts associated with fires from
beekeeping can be reduced by enforcing the usesafrhokers rather than ‘live fires’ for honey
collection. In order to maximise the socio-econobeaefits from the MUP, then the beekeeping
activity should be combined with the plant harvastivity. This is already the practice in the

south-eastern part of Bwindi.

There is a need of development organizations apgratround Bwindi to help the Bwindi
beekeepers to maximize honey production throughigion of modern beehives and access to
technologies of colony multiplication and therefonerease on their annual incomes. Also a
need to add value to some of the forest produdtsgbsold in the local markets is needed in
order to improve on the products marketability. I'Swalue additions could be in forms of
branding baskets sold to tourists and other locakets. The developmental organizations such
as CARE and BMCT could help acquire specialistdoirest products branding to train the

resource users around Bwindi in branding their potsl

There is a need to strengthen and consolidate olG&®P strategies such as tourism
development, revenue sharing, community projects agricultural development together with
the MUP in order to help the rural local peopleussland eradicate poverty. Such programmes

should be refocused to also benefit the pooresplpdioving around Bwindi. For example the
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gorilla levy and revenue sharing money should kokled to benefit the rural local people that
incur the costs of being neighbors to Bwindi. Sudonies could be used for problem
animal/human wildlife conflict management and rasioh instead of building schools and

hospitals; that are responsibilities of the govesntn
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Chapter six

6. Ecological Implications of Harvesting Plant Resarces from Bwindi

Impenetrable National Park

6.1 Important plants from tropical forests

Tropical forests have many useful plants that Hasen exploited by humans for thousands of
years (Peters, 1994; Ticktin, 2004; Ndangagasl, 2007; Ghazoul & Sheil, 2010). Before Non-
Timber Forest Products’ (NTFPs) utilization in ticg) forests gained prominence, attention to
forest conservation was mainly focused on susti@naltraction of timber for commercial
purposes. NTFPs were considered a “nuisance” by domesters as they thought some of them
such as lianas and climbers suppressed timbemptoskiction (Scott, 1998). The foresters then
were interested in systematically removing thedsaand climbers to help the growth of forest trees
for timber (Scott, 1998; Cunningham, 2001; Tick&004). The need for utilization of NTFPs and

contribution to forest ecology was seldom considé@mgortant.

Recently during the past two decades, NTFPs sudeeds, flowers, fruits, leaves, roots, bark,
latex, resins and others have gained increasezhtiatti to tropical forest conservation

(Cunningham, 2001;Ticktin, 2004; Riviera & Mayef(B). This paradigm shift was caused by the
increased roles NTFPs played in the livelihoodpemiple locally and globally sometimes resulting
in commercial trade of the NTFPs. This trade of Nié-Ps has resulted in increased volumes of
plants being extracted from tropical forests somesti leading to overexploitation (Cunningham,

2001; Ticktin, 2004; Ghazoul & Sheil, 2010). Itastimated for example that between 4,000 and
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6,000 tropical forest plants are traded for incamoeld-wide (Igbal, 1993, Ticktin, 2004, Riviera &

Mayer, 2008; Ghazoul & Sheil, 2010).

The promotion of extraction of NTFPs from protectedas (PAS) is based on the assumption that
the PAs must offer incentives to local people amduwch help to reduce on threats to the PAs from
illegal logging, conversion to farming and cattteazing (Ticktin, 2004; Newton, 2007; Agrawal &
Redford, 2009; Blomlewt al., 2010). There is increasing recognition that tlellgpeople suffer
costs of PA establishment through displacemenp desmage and harm from animals (Woodroffe
et al., 2005, Adams & Hutton, 2007, see also chapter 15ndAchieving conservation in the
PAs becomes difficult if the local people reserd BAs due to the costs they incur. The local
people to fully participate in PA management neeshmngful benefits/incentives from them
and less PA costs incurred to them (Agrawal & GilhstP99; Huttonget al, 2005; Adams &
Hutton, 2007; Newton, 2007; Agrawal & Redford, 20@domley et al., 2010). The challenge
however is that few economic benefits from trad®&iFFPs go directly to the local poor people
involved in the NTFP extraction. In most casesh#&local people, PA conservation costs outweigh
the benefits (Agrawal & Gibson, 1999; Arnold & Per@001; Newton, 2007; Riviera & Mayer,
2008, see also chapter 5). Most forest resources uisehe tropics have low incomes, are not
skilled at marketing NTFPs and lack the technoldgyextract forest resources for trade
(Newton, 2007; Riviera & Mayer, 2008). If sustaitelextraction of NTFPs is to be achieved,
then funds accruing from NTFP trade must tricklevddo the rural local people involved and
the local people’s attitudes towards the PAs maesiniproved though benefit sharing programs

(Newton, 2007; Agrawal & Redford, 2009; Blomletal.,2010).
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6.2 Ecological implications of plant resource harsts

It is often stated that the harvest of NTFPs gdiydnas lesser ecological impacts when compared
to timber harvesting (Peters, 1994; Cunningham12@hazoul & Sheil, 2010); however, the
harvest of some of these NTFPs such as forestsphaay alter the plants’ biological processes at
many levels. The harvest impacts may be manifastdte physiology and vital rates of individual
plants; changing the demographic and genetic patieir harvested plants and altering the plants’
community and ecosystem-level processes (Hall & &a®93; Ticktin, 2004; Ghimiret al,
2008). The most direct impact is the alteratiorthaf survival, growth and reproduction rates of
harvested individuals. Changes in these vital reaesin turn influence the structure and dynamics
of the harvested plant populations (Ticktin, 20G#jmireet al, 2008). Impacts of plant harvesting
at the ecosystem level are complex and difficutntodel and study, often requiring time and effort
as well as the consideration of large special Writdl & Bawa, 1993). This is because ecosystems
are complex systems that are influenced by margrathat interplay. Indeed most studies have
focused on the effect of plant harvesting on irdilial plants and their populations rather than on
ecosystem impacts and this study does not deviatethem considering the time, labor and funds

constraints.

Impacts of plant harvests can also be assessedgthrcomparing the survival, growth and
reproduction of individual plants subjected to eliféint harvesting intensities and then comparing
harvested populations with un-harvested populatibladl & Bawa, 1993; Ticktin, 2004; Ghimire
et al, 2008; Sampaiet al, 2008). The ecological sustainability of harvegithts can be assessed
through directly measuring the rate of extractiord a&comparing it with the rate of natural

replacement as reported by Godoy & Bawa (1993)] BlaBawa, (1993) and Peters, (1994).
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Natural replacements are assessed by studying eregiem (stem densities), annual biomass
production (yields) and mortality rates of the leted plants. Stem densities have a direct effect
on the demand and supply of harvestable plantsaamdissessed through counting individual
plants and comparing them in harvested and un-btagepopulations (Hall & Bawa, 1993;
Peters, 1994; Peters, 1996; Tuxil & Nabhan, 199&)thgham, 2001, Bitarihet al., 2006).
Furthermore, biomass production of harvested plamy be affected by the plant nutrients
relocations from reproduction to healing the ‘wosindreated from harvesting impacts. These
are assessed through yield studies and then camgplaairvested and un-harvested populations
(Haig & Westoby, 1988; Hall & Bawa, 1993; Peter894; Boot & Gullison, 1995; Peters, 1996;

Bitariho et al.,2006).

The comparisons of harvested and un-harvested pigmiiations is not enough to determine plant
harvest sustainability as it assumes a static @mvient which is seldom the case (Boot &
Gullison,1995; Pfab & Witkowski, 2000). Studyingapt harvest plots for at least 10 years is
recommended to satisfactorily determine sustainhateest of the plants using transition matrix
population models (Boot & Gullison, 1995; Pfab & tWéwski, 2000). These modelsse plant
population growth rateAj to determine harvest sustainability (Boot & Gadin 1995; Caswell
2001; Freckletonet al., 2003; Zuidema,et al., 2007; Ghimire et al, 2008; Binh, 200p Using
plant population growth rat@)is conceptually sound, but also has drawbackstakes long to
study (about 10 years) and is strongly affected/dayation in vital rates (growth, survival, and
reproduction) and is uncertainty in their estimasigPfab & Witkowski, 2000;Wisdom et al

2000, Zuidema & Franco 200Freckletonet al., 2003. Standard matrix models also assume
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that the fate of harvested individuals is independentthwdir past and that the harvested

individuals do not vary with density which is semddhe case (Freckletaat al.,2003).

In the presenstudy, plant stem density, size class distributod biomass production of the

harvested plants are used as the basis for detegnpotant harvest sustainability because of
constraints of time and funds constraints requicedising transition matrix models. This study
used the definition for sustainable plant harvestshat defined by Struhsaker, (1998) &fab

& Scholes (2003); that sustainable plant harvetitesextraction of plant resources at levels low
enough to ensure long-term survival of the plantshait similar levels of extraction can occur

indefinitely.

6.3 Forest use by local people adjacent Bwindi Imp&able National Park

For centuries, Bwindi Impenetrable National Par&r@after called Bwindi) has been a source of
livelihood for the local people adjacent. The foneas a source of protein from bush meat, fish,
and plants for food, basket weaving, medicines lamakse construction. The forest was also a

source of hardwood timber for domestic and comrakpeirposes.

Before gazettement of Bwindi forest in the colortiales, the major use of the forest was for
commercial exploitation of timber. Timber from tlH&gwindi was commissioned by white
missionaries and colonial administrators for buigdchurches, hotels and government buildings
(Chapter 2). The driving force that determined $breomposition then was pitsawing which
commenced during 1914 in the First World War anatiooied to the Second World War in 1939

(Marchantet al.,2000). There was a marked increase in commerg@bgation of Podocarpus
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milanjianustree for timber which was exported to Europe fakimg gun handles/butts. Bwindi
forest was also heavily logged for other timbeetspecies resulting in over 60% of the forest

being heavily disturbed (Howard, 1991; Scott, 19B&haasat al, 2004).

After Bwindi was gazetted a national park in 19fifkest use became restricted to NTFPs for
medicines and basketry and beekeeping at the auphery in multiple use zones (MUZs) (see
chapter 1, 2 3, 4 & 5). Presently 57 plant speafesharvested by the local people around Bwindi
for medicinal and basketry use (Wild & Mutebi, 19%&veyet al., 2001, Bitarihoet al..,2006;
Ndangalasiet al., 2007). Other forest plants are extracted illegédy building poles, walking
sticks and hoe handles (Olupeit al, 2009a, see also chapter 4). These include spsatksas

Milletia dura (Dunn) andVepris nobilis(Delile) Mziray (synonymylecleanobilis) (chapter 4).

6.4 Study objectives

The general objective of the study was to assegadta of harvesting important plants from

Bwindi forest by local people. The specific objees were to:

i) Assess environmental differences between harvelshan-harvest zones.

i) Determine and compare stem densities and sizedistsutions of eleven important
plants for local people in harvest and non-harzeses.

i) Determine and compare annual biomass producti@hdjyof three most important
forest plants for local people in harvest and nan#ast zones.

iv) Assess the effects of environmental variables @& tanopy, altitude and % slope) on

stem densities of the most important plants foalpeople.
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6.5 Study hypotheses

1. Differences in environmental variables (% traaapy cover, elevation and % slope) between
harvest and non-harvest zones were tested usinguthéypothesisH,, that there were no

significant differences in environmental variablesetween harvest and non-harvest zones.

2. Differences in plant stem densities betweendstrand non-harvest zonesre tested using
the null hypothesidH, that there was no significant difference in plantstem densities
between harvest and non-harvest zone¢Siegel & Castellan, 1988; Bothat al 2004;
Ndangalaskt al., 2007). The assumption made was that plant hanoests are more disturbed
than non-harvest zones. Plant harvest zones ane foéiquented by harvesters (about 120 people
per harvest zone in a year) than non-harvest zy@sngalaset al.,2007; Bwindi Multiple use

MoUs).

3. Differences in size class distribution of impmtt forest plants between harvest and non-plant
harvest zonewere tested using the null hypotheldisthat there was no significant difference
in plant size class distributions between harvestra non-harvest zonegSiegel & Castellan,
1988; Botheet al, 2004; Ndangalaset al., 2007). The assumptions made here were like those

above of stem density distribution.

4. Influence of environmental variables (altitudégpe % and % tree canopy cover) on stem

densities of important forest plants were testedguthe null hypothesisl,, that there were no

significant relationships between the environmentalariables (altitude, slope percentage
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and tree canopy cover) and plant stem densitie$he assumptions made here were like those

above of stem density distribution.

5. Differences in annual biomass productions (yietifamportant forest plants between harvest
and non-harvest zones were tested using the npbthgsisHo, that there is no significant
difference in plants’ annual biomass productions (ilds) between harvest and non-harvest

zones.The assumptions made here were like those abostewf density distribution

6.6 Study Justification

Presently, one major constraint to managed planekting in a tropical forest is limited knowledge
on the plants being harvested and their respondestiorbance (Cunningham, 2001; Binh, 2009).
Tropical forest plant harvests may affect the dgndiistribution, biomass production and
regeneration potential of the harvested plantsefBetl994; Freese, 1997; Cunningham, 2001;
Ticktin, 2004). Despite the growing concern of twerexploitation of plant resources world-wide,
information on the ecological implications of plamsource harvest is available only in few
disparate case studies (Boot & Gullison, 1995; Gugivam, 2001; Ticktin, 2004; Bitarihet al.,
2006).There is limited quantitative baseline databundance, distribution and biomass production
of most harvested plants in Bwindi to serve as rchwnark for setting harvesting quotas and for
rigorous monitoring of harvested plants (Feinsing®®7; ITFC, 1999; Bitarihet al.,2006). This

is a serious drawback to good forest managemenamydttempt to exploit forest resources in such
a scenario has the potential to be plagued by ubtistt harvesting, over-exploitation and the

attendant negative ecological impacts in the fqifesters, 1996; Cunningham, 200if)the role of
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wild plants in providing a range of basic need®ibe maintained, then resource management for

sustainable harvesting rather than over-explonatimuld take place.

There is limited biological information available enost of the plants being harvested or needed
by the local people from Bwindi. Few studies onnplaarvest impacts have been carried out in
Bwindi e.g. Bitarihoet al. (2006); Ndangalaset al. (2007); Olupotet al. (2009b) and Stas
(2011). Olupott al. (2009b) studied useful plants’ abundance but didcarry out yield studies
and size class distributions of the useful plamd aeither did they assess the impacts of
environmental variables on the useful plants. Harmhore, Olupotet al. (2009b) did not
compare differences in useful plants’ parametet@deen harvest and non-harvest zones yet this
is an important aspect for determining plant haru@pacts as noted by Hall & Bawa, (1993);
Ticktin, (2004); Ghimireet al. (2008) and Sampaiet al. (2008). Bitarihoet al. (2006);
Ndangalasiet al. (2007) and Stas (2011) compared the harvest amehakvest zones but
focused only on three legally harvested specie®adtea usambarensifytigyniakigeziensis
andLoeseneriella apocynoide®ith the exception of the later, no negative katumpacts have
yet been reported by the studies. This study, tbexe determined the ecological status and
harvest impacts of the most important plants ferlttal people around Bwindi by assessing the
plants’ abundance, distribution, biomass producaod impact of environmental variables on

their population dynamics.
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6.7 Methods

6.7.1 Study area

The study was conducted in Bwindi an Afromontanedbin the south- western Uganda, located at
the edge of the western rift valley. Bwindi wasabished a national Park by the act of parliament
in August 1991 and is among the few remaining tidg¢d of the Central African rain forest refugia
of the Pleistocene times (Butysnki, 1987; Marcledrdl, 1997). The forest has an area of 331 km?
and lies along latitude 0°53" South to 1°8" Soutd bngitude 29°35' East to  29°50" East of
Greenwich (Butynski, 1984). Bwindi has two raimdalry season peaks with annual precipitation
ranges of between 1130 mm and 2390 mm and overapldrature ranges of 14°C minimum and
20°C maximum (Butynski, 1984; Bitaritet al.,2000). The altitudinal range in Bwindi ranges from
1200m a.s.| in the northern sector to 2607m ansthe southern sector at Rwamanyonyi hill
(Butynski, 1984; Howard, 1991; Olupot, 2008; Olupbtl.,2009a). Bwindi is surrounded by one
of the highest human population density in Uganida00 people/krh (Uganda population census
data, 2002). This study involved forest surveyight parishes bordering Bwindi. The parishes
were stratified into harvest zones (where plantdsts are permitted) and non-harvest zones (where
plant harvests are not permitted). The plant har@se were; Buremba, Karangara, Rutugunda and
Southernward while the non-plant harvest zones;viBigngwe, Kitojo, Kashasha and Mushanje

(Figure 6.1).
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Figure 6.1: Map of forest areas adjacent Bwindigbes where the study was carried out.

6.7.2 Forest survey sampling design

A stratified random sampling of harvest zones amt inarvest zones was used to assess important
plants (Clarke, 1986; Alder & Synnott, 1992; Jongreaal., 1995). The randomization procedure
was by first laying a coordinate grid on top of aprof Bwindi and then selecting coordinates of
transect locations at random using pieces of pplaeed in a hat (Tuxil &Nabhan, 1998). This
design was used to compare the population dynaofiptants in the harvest and “non- harvest

zones’ (Hall & Bawa, 1993; Boot & Gullison, 1995ptRaet al 2004; Byarugabat al, 2006;
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Ndangalasiet al, 2007). Three belt transects were randomly estaddi (10 m wide and 1 km
long), running from the forest edge into the irdetd assess important trees (those higly valued by
local people as shown in chapter 4). The randorizatas as described above. According to Hall
& Bawa (1993), the three belt transects for eaclsipare sufficient to provide a fairly good block
replicated sample. Each transect was dividedlimox 1 km plots (subdivided into subplots of 1 m
X 2 m) to assess tree seedlings. A total of 2dtla#isects were established in the whole study. are
Belt transects are suitable for surveys over lastadces as they account best for heterogeneity of
the forest (Hall & Bawa, 1993; Jongmanal., 1995; Feinsinger, 1997; Hladik & Dounias, 1993,

Tuxill & Nabhan, 1998, Ndangalast al.,2007).

Nested square quadrats of different sizes wereeatablished at every 100 m interval along the
transects to assess shrubs and climbers followiadj & Bawa (1993);Tuxill & Nabhan
(1998);Musimami & Mcneilage (2003); Byarugabké al (2006) and Ndangalagt al (2007)
methods. Shrubs and lianas (woody climbers) wesesasd in plot of 10 m x 10 m sizes while
herbaceous climbers (vines) were assessed ingflétsn x 5 m sizes following Clarke (1986); Hall
& Bawa, (1993) and Ndangalasi al (2007) methods. The seedlings and saplings opldnas

were enumerated in the respective plot sizes.

6.7.2.1 Plant stem density and size class distribah assessments

For trees, poles and shrubs, stems rooted in this plere measured for diameters at breast
height (dbh) at 1.3 m height. Measurement for thie \@as determined from recommendations of

Alder & Synnott (1992) and Cunningham (2001) esgcfor multi-stemmed and forked plants.
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Sprouts, coppices or multi-stemmed individuals wesented as separate plants (Cunningham,

2001, Botheet al.,2004).

For the climbing plants such as lianas and vinsneters were measured at the base of the stems
(basal diameters). Lianas were considered as, largedy bare-stemmed climbers while vines
were the predominantly herbaceous, leafy smallerbers (Hegarty & Caballe, 1991). In cases
where the stems of climbers and shrubs were foroyedlonal extensions of adults, they were

treated as separate individuals.

6.7.2.2 General habitat description

Habitat characteristics such as altitude abovelesea (elevation), slope % and over-storey
density (% tree canopy cover) were recorded fohgaot. Altitude was recorded using an
altimeter; slope % using a clinometer and overestatensity using a spherical densitometer

following recommendations of Hall & Bawa (1993) abdnningham (2001).

6.7.2.3 Biomass production (yield) assessments

Three representative sample plants from the elawest important plants were randomly
selected (after plot establishment) and measuredodok thickness and stem growth rates
following the methods of Peters (1994); Peters §)9€unningham, (2001) and Bitarilet al
(2006). The randomization procedure was as destridimve. The basic objective of yield
studies is to provide a reasonable estimate ofqtrentity of resource produced by a given
species in a particular habitat (Peters, 1994;rP€1996). Bark thickness was measured using a
bark gauge at DBH with four separate measuremakentaround the tree trunk to get a mean

bark thickness per tree following methods of Kamese (1997); Cunningham (2001) and
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Bitariho et al (2006). The basal diameters were measured usimgevecalipers (Peters, 1994;
Cunningham, 2001; Bitarihet al.,2006). The species selected w&®otea usambarensing|
for bark thickness (harvested for barR)per guineens&chumach. & Thonn. andilletia dura
(Dunn) for stem growth rates (harvested for rodets/stems and stems respectively). Phe
guineenseoots and stems are used to treat intestinal wanfestation in children whileand
M.dura stems are used for making tool handles. The plaats permanently marked with paint,

metal tags and flagging tapes for subsequent measunts that was repeated after one year.

6.7.4 Data analysis

6.7.4.1 Environmental differences between harvesnd non-harvest zones

Differences in harvest and non-harvest zones vasesaed using environmental variables of % tree
canopy cover, altitude and slope percentage. Thieoamental variables in harvest zones were
compared with those of the non-harvest zones atidtstally tested using a Wilcoxon test for any
differences (Hall & Bawa, 1993, Boot & Gullison, 98 Siegel & Castellan, 1988; Botleh al
2004; Ndangalaset al., 2007). The Wilcoxon test was performed using Sy&@2 computer

software.

6.7.4.2 Stem density and abundance of the plants

Data on stem densities of important plants from fitxer harvest zone parishes (Buremba,
Karangara, Rutugunda and Southernward) were pdotgiher as no significant differences were
detected between the parishes (Chi- square texX@,0B) following Binh (2009). The same

procedure was repeated for the non-harvest zomeshe@s of Bujengwe, Kashasha, Kitojo and
Mushanje. Stem density was used as a measure otlafee of the important plants and was

calculated as an average number of individualshpefPeters, 1994; ITFC, 1999; Wong, 2003).
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Stem density of the eleven important plants in éstnzones was compared with those from non-
harvest zones and statistically tested using Chixsg®) for any differences (Hall & Bawa, 1993,
Boot & Gullison, 1995; Bothat al 2004; Ndangalasit al.,2007). The Chi-square?) statistical
analysis was performed using Systat 10.2 and 0.

Stem density per hectare= {Total number of individual plant stems}
t&lonumber of plots x plot area in hectares

6.7.4.3 Plants’ size class distributions

Diameter data from the four harvest zone paristes wooled together as no significant differences
were detected between the parishes (Wilcoxon Es0,05) following Binh (2009). The same
procedure was also done for the non-harvest zomeshps. Diameter at breast height and basal
diameters were used as a measure of size clasbudish of the different useful plants. The size
class distribution of the most important plantbamvest zones were compared with those from non-
harvest zones and statistically tested using adin test for any differences following Hall &
Bawa, (1993); Boot & Gullison, (1995); Siegel & @dwn (1988); Bothaet al (2004) and
Ndangalaskt al. (2007). The Wilcoxon test was performed using &y$0.2 computer software

and Excel 2010.

6.7.4.4 Annual biomass production of the plants

Yield data (annual biomass production) from the toarvest zones parishes was pooled together as
no significant differences were detected betweenpdrishes (Wilcoxon test, P>0.05) following
Binh (2009). The same procedure was repeated &ndm-harvest zones parishes. Bark yields
were calculated fo©. usambarensithat is harvested for bark while annual stems ¢gnoates

were calculated foP. guineensandM. duraplants that are harvested for roots/stems andsstem
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respectivelyO.usambarensjsannual yields were calculated using the amourttaok produced
per year by the tree while fét. guineensend M. dura plants, annual yields were calculated

using stem growth rates of the two plants.

Resource users normally harvest bark flomusambarensiBee up to a maximum height of 2 m
up the tree trunk (Kamatenesi, 1997; Cunningha128itarihoet al., 2006). Therefore bark
mass production of trees were calculated up toighhef 2 m. The calculations of total bark
mass were based on a formula by Schonau (1972ymmiGgham 2001 and used by Kamatenesi
(1997); Cunningham (2001) and Bitariabal.,2006:

Log BM (Kg) = 1.87253 (Log d) = 0.72118 (Log h) +.162919 (BT) — 0.11767 (BT x Log D)
+0.037728 (BT x Log h) — 2.04586.

Where BM = Bark mass, d =diameter (cm), h = hefght) = 200cm, BT = Bark thickness (cm)

Bark mass of th®. usambarensiwas then plotted against the different size clas$e¢he plants
on a scatterplot to produce vyield curves as recomiied by Peters (1994) and Peters (1996).
Annual bark yields oD. usambarensis the harvest zones were then compared with those
the non- harvest zones and tested for significaisagg a Wilcoxon test following Hall & Bawa
(1993), Boot & Gullison, (1995); Siegel & Castellgi®88); Bothaet al (2004) and Ndangalast

al. (2007). The Wilcoxon test was performed using &y50.2 computer software.

Stem growth rates oP. guineenseand M. dura were calculated from the two annual
measurements of basal diameter increments madett@armual stem growth rates for each

plant’s diameter. The basal diameters were thettgul@gainst the annual stem growth rates on a
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scatterplot to produce yield curves as recommeiyeBeters (1994) and Peters (1996). Stem
growth rates of the two plants in the harvest zaseee compared with those from the non-
harvest zone and tested for significance using bkokbn test (Hall & Bawa, 1993, Boot &

Gullison, 1995; Siegel & Castellan, 1988; Bothal, 2004; Ndangalast al.,2007).

6.7.4.5 Effects of environmental variables on plardtem densities

Analysis of the influence of environmental variab(altitude, slope % and % tree canopy cover)
on plant stem densities was carried out using-e@sares regression (Jongneral.,1995; Zar,
1996). The stem density data were first transformgidg the equation X= Square root (X +
0.5) (where X is stem density) to cater for the ynaero counts in the data in order to conform
to a Poisson distribution (Jongmanal.,1995; Zar, 1996). The transformed data was th&etede
using a Kolmogorov-Smirnov test (KS) goodness oftdi see if it conforms to a Poisson
distribution (Bothaet al, 2004). When confirmed, then the stem density dats plotted against
the environmental variables and then the regresaiaiysis tested using analysis of variance

(ANOVA) in Systat 10.2 computer program (Jongneaal., 1995;Bewick et al, 2003).

6.8 Results

6.8.1 Environmental differences between harvest angon-harvest zones

Harvest and non- harvest zones were significantferént in tree canopy cover and elevation
distribution (z = 8.91, p value< 0.05 and z =9.8%alue< 0.05 respectively, Wilcoxon’s test).
However harvest and non-harvest zones were noifisamtly different in slope distributions (z
=1.98, p = 0.05 Wilcoxon’s test). Percent tree ggnoover was higher in the non-harvest zones

than in the harvest zones (figure 6.2). Tree caremwer in the harvest zones ranged from 21%
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to 1.4% while that in the non-harvest zones rarfigam 30% to 10%. This implies that harvest
zones had more open areas and therefore were neitgbéd than the non-harvest zones.
Furthermore, most non-harvest zones were locateldighter elevations (altitudes) than the
harvest zones. Altitude range in the harvest zovaess 1170 m to 2100 m a.s.| while that in the
non-harvest zones was 1600 m to 2580 m a.s.l. TWere little variations in % slopes between
harvest and non-harvest zones with % slopes rangatgeen 3% to 45% and 0% to 45%

respectively (Figure 6.2).
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Figure 6.2: Environmental variations between haraes non-harvest zones.

170



6.8.2 Stem density and abundance of important plast

Stem density of the eleven important forest plams significantly different between harvest
and non-harvest zoneg 1188, df 10, p value< 0.05, chi-square goodoé§is). Stem density

of most plants (8 out of 11) was highest in thevbar zones than in the non-harvest zones; only
a few plants (3 out 11)Salacia elegansWelw. ex Oliv., Rytigynia kigeziensi¥erdc. and
Loeseneriella apocynoidd®Velw. ex Oliv.) N.Hallé ex J.Raynal had high stdensities in the
non-harvest zones than in the harvest zones (talile The highest stem density was that of
Dracaena laxissimaEngl. (633t57 stems/ha) followed by those Bf guineensg453+65
stems/ha) andmilax ancepdVilld.(310£28 stems/hHain the harvest zones. The least stem
density was that oDioscorea praehensili8enth. (3t1 stems/ha) ar@d. usambarensigs+1
stems/ha) in the non-harvest zones (tabldDl)praehensilisand L. apocynoidesn the harvest

zones also had the least stem densities (51 s$tarast 6+£0.4 stems/ha respectively).

Table 6.1 Stem density of important forest plantearvest and non-harvest zones.

Plant species Stem densities per hectare at 95% ClI
Harvest zones Non-harvest zones
. SD Stem SD
Stem density/ha density/ha

Smilax anceps 310 28 37 3

Ocotea usambarensis 41 2 5 1

Dioscorea praehensilis 5 1 3 1
Dracaena laxissima 633 57 290 54

Monanthotaxis littoralis 62 7 23 2
Piper guineense 453 65 140 14

Marantochloa manii 120 21 27 1

Milletia dura 67 3 17 1

Salacia elegans 38 4 49 6

Loeseneriella apocynoides 6 0.4 13 3

Rytigynia kigeziensis 12 2 25 3
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6.8.3 Size class distribution of important plants

With the exception ofD. praehensilisand L. apocynoides, ize class distribution of most
important plants (9 out of 11) was significantlyfelient between harvest and non-harvest zones
(P values were < 0.05, Wilcoxon'’s test). Wilcoxotgésts forD. praehensiliandL. apocynoides

in non-harvest zones were z = 1.10, p = 0.29 ard052, p = 0.60 respectively. Large sized
individuals of all plants (mature) were more aburiden the non-harvest zones than in the

harvest zones and vice versa for small sized iddals (Table 6.2).

Seven out of the eleven important forest plants dnagpical “inverted” J type of diameter size
class distribution in both zones (Figures 6.3,%.8.5). These wer®. usambarensjdM. dura,

D. praehensilis, D. laxissima, Monanthotaxis litibs, (Bagsh. & Baker f.) Verdc.

P. guineensand S. elegans L. apocynoidefiad a populationwith very many seedlings and
juveniles but no harvestable mature or adult irtlieis (those >18mm) and showed an “L” type
of size class distribution as shown in figure. 824 kigeziensiBad a unimodal type of population
distribution and is represented equally in bothdBeg and adult individuals.Marantochloa
manii (Benth.) Milne-Redh. on the other hand, had aty@ie of size class distribution in both

zones, this is a population with few seedlingsrhaty mature individuals (Figure 6.5).
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Table 6.2: Mean size class distribution of impadrfaants in harvest and non-harvest zones.

Import forest plant species

Smilax anceps

Ocotea usambarensis
Dioscorea praehensilis
Dracaena laxissima
Monanthotaxis littoralis
Piper guineense
Marantochloa manii
Milletia dura

Salacia elegans
Loeseneriella apocynoides
Rytigynia kigeziensis

Mean dbh/basal dian{etean+SD) at 95% CI

Harvest zones

7.7+2.0

87.1+116.6

9.1+5.3
9.2+4.4
16.2+13.3
5.1+2.1
6.6x£1.9
61.4+55.1
13.1+5.1
3.6+2.1
23.8+£17.5

Non-harvest zones)
10.5+£11.0
1174125
9.2+8.8
9.3+2.6
24.2+10.3
8.316.9
10.5+6.1
105+109
13.2+9.4
4.3+1.5
35.5+31.3
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176



6.8.4 Annual biomass production (yields) of importat plants

Mean annual bark production 6f. usambarensiree in the harvest zones was 0.052+0.082 kg
(mean+SD) while that from non-harvest zones wa84%0.040 kg. Furthermore, mean annual
stem growth rate oP. guineenseavas 0.97+1.00 mm and 0.56+0.38 mm in harvest and no
harvest zones respectively. And fdr durathe mean annual stem growth rate was 1.48+0.89
mm and 2.03+£1.16 mm in harvest and non-harvestszoaspectively. Indicating that bark yields
of O. usambarensiand stem growth rates &f. guineensavas higher in harvest than non-
harvest and vice versa féd. dura. However, annual bark production (bark yield) amels
growth rates (yield) of the three plants were ngmificantly different between harvest and non-
harvest zones (z = 0.51, p value >0.05, z = 0.8valpe>0.05 and z = 0.83, p value >0.05,

Wilcoxon'’s test forO. usambarensj$. guineensandM. durarespectively).

Yield curves ofO. usambarensiand M. duraresemble in both harvest and non-harvest zones
(Figure 6.6). FOO. usambarensigee, bark yields increased exponentially with Dgplto tree
diameter of 400 mm in both zones. Further increasdésee diameter had little effect on bark
production up to 600 mm DBH; beyond this size, bar&duction began to decrease notably.
This was also true favl. durawhere its stem growth rates increased exponentath dbh up

to 200 mm. Further increases in tree diameter itidel éffect on stem growth rates up to 250 mm
dbh; beyond this size, stem growth rates begaretoedse.For P. guineensstem growth rates
increased exponentially with basal diameters fr@min up to 40 mm in the non-harvest zones

but increased linearly with basal diameters inlthesest zones as shown in figure 6.6.

177



Annual bark production (kg)

Annual stem growth rates (mm)

Figure 6.6: Yield curves of some important plantharvest and non-harvest zones.
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6.8.5 Influences of environmental variables on plarstem densities

There was a significant relationship between trapopy cover and stem densities of most
important plants (8 out of 11) in the harvest zoffesova, P values <0.05- see table 6.3) except
for stem densities dfl. dura, Marantochloa man&ndL. apocynoidegTable 6.3). In the non-

harvest zones there was no significant relationdl@fween % tree canopy cover and stem
densities of most important plants (9 out of 11ng¢®a, P values >0.05) except for stem

densities oM. duraand O. usambarensis Stem densities of most plants suclsasncepsnd
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D. laxissimain the harvest zones decreased with increasirg) cemopy cover as shown in

Appendix 12.1a & 12.1b.

There was a significant relationship between elemataltitude) and stem densities of most
plants (8 out of 11) in the non-harvest zones (And¥ value <0.05 see table 6.4) except for
those ofO. usambarensis, S. elegansdL. apocynoideg¢Table 6.4). In the harvest zones, there
was no significant relationship between altitudel atem densities of most plants (8 out 11)
(Anova, P value >0.05) except thoseSofanceps). praehensiliandR. kigeziensisin the non-

harvest zones, stem densities of most plants demlewith increasing altitude as shown in
appendix 12.2a & 12.2b. In the harvest zones, mib8ie plants were located between altitudes
1500 to 2000 m a.s.l while for non-harvest zonesstnof the plants were located between

altitudes 1700 to 2500 m a.s.| (Appendix 12.2a &b

There was no significant relationship between slapé stem densities of most plants in both
zones (Anova, P value >0.05) except thos® ofaxissima, M. manii, O. usambarensisdL.

apocynoidesin harvest zones (table 6.5). For the four plastem density decreased with
increasing slope percentage as shown in Appendaland 12.3b. Furthermore, the plant
distributions among the different slope percentagased and ranged from 0 to 43% slope

(Appendix 12.3a & 12.3b).
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Table 6.3: Relationship between plants' stem dessiind tree canopy cover.

Plant species Plant harvest zones Non-plant hareests

F-ratio (F)  Probability F-ratio (F)  Probability (P)

(P)

Smilax anceps 5.67 0.0001 0.31 1.000

Dracaena laxissima 2.81 0.0006 0.57 0.98
Piper guineense 2.89 0.0001 0.41 1.000
Monanthotaxis littoralis 2.89 0.0001 0.39 1.000
Milletia dura 0.87 0.66 2.95 0.0003
Ocotea usambarensis 1.90 0.008 1.54 0.051
Marantochloa manii 0.35 1.00 0.44 0.97

Dioscorea praehensilis 1.65 0.028 0.85 0.74

Salacia elegans 2.98 0.0001 0.71 0.91
Loeseneriella apocynoides  0.93 0.61 0.86 0.72

Rytigynia kigeziensis 1.75 0.02 0.55 0.99

Note:bold is to emphasise significant relationship betweea tanopy cover and stem densities
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Table 6.4: Relationship between plants' stem dessiind elevation

Plant species Plant harvest zones Non-plant haroests

F-ratio  Probability F-ratio (F) Probability

(F) (P) (P)

Smilax anceps 5.64 0.02 4.26 0.05
Dracaena laxissima 1.25 0.27 4.13 0.044

Piper guineense 0.88 0.35 6.14 0.02

Monanthotaxis littoralis 0.83 0.37 3.83 0.05
Milletia dura 1.29 0.26 28.26 0.0001
Ocotea usambarensis 0.44 0.51 1.59 0.21
Marantochloa manii 1.16 0.28 7.18 0.008
Dioscorea praehensilis 4.38 0.04 5.64 0.02
Salacia elegans 3.05 0.084 0.83 0.36
Loeseneriella apocynoides 0.54 0.47 2.44 0.12
Rytigynia kigeziensis 10.37 0.002 4.33 0.05

Note:bold is to emphasise significant relationship betwderation and stem densities
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Table 6.5: Relationship between plants' stems tieasind slope

Plant species Plant harvest zones Non-plant haroests

F-ratio (F) Probability F-ratio (F) Probability

(P) (P)
Smilax anceps 1.13 0.32 1.49 0.07
Dracaena laxissima 1.74 0.02 1.39 0.11
Piper guineense 1.26 0.19 0.60 0.96
Monanthotaxis littoralis 0.99 0.51 0.50 0.99
Milletia dura 2.30 0.001 0.61 0.96
Ocotea usambarensis 5.82 0.0001 0.64 0.94
Marantochloa manii 1.25 0.20 1.18 0.07
Dioscorea praehensilis 0.81 0.78 0.85 0.71
Salacia elegans 1.11 0.34 0.93 0.60
Loeseneriella apocynoides 1.85 0.010 0.21 0.98
Rytigynia kigeziensis 0.98 0.52 1.00 0.48

Note:bold is to emphasise significant relationship betweesl@pe and stem densities
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6.9 Discussion

6.9.1 Environmental differences between harvest angon-harvest zones

Altitudinal differences between harvest and nonvbst zones are a result of the differences in
elevations between the southern and northern sectdwindi. Of the two sectors, the northern
sector contributes more than two thirds of the {plaswrvest zones while the southern sector
contributes also more than two thirds of the norst zones. The northern sector of Bwindi
Park has an altitudinal range of between 1200 n8G61m a.s.| while the southern sector is
between 1600 to 2607 m a.s.| and has got the Higioast in Bwindi (Butynski, 1984; Howard,
1991; Olupot, 2008; Olupott al., 2009a). This inevitably has contributed to thevai®n
differences between the two zones, with the nomdstrzones being at the highest elevation.
Because of this altitudinal difference, the nontheector of Bwindi is dominated by medium
altitude moist evergreen forest trees while thettsem sector is dominated with high altitude

moist evergreen forest trees (Butynski, 1984, Howha991, Stas, 2011).

Forest disturbance in Bwindi is a result of pagileitation of the forest for timber before 1991.
Over 60% of Bwindi was heavily disturbed by timibegging during the 1900s to 1980s period
(Howard, 1991; Scott, 1992; Babaatal, 2004; chapter 2). Plant harvest zones in Bwivilie
established at the park periphery in 1994 (Bitaghal.,2006). These park periphery areas were
intensively pitsawn by timber loggers up to 1991o{tdrd, 1991; Babaasat al, 2004).
Compounded with this, Bwindi Park’s northern sect@hich contributes over two thirds of the
harvest zones) has suffered repeated burningsffresnand this has led to forest cover loss there
than in the southern sector (Butynski, 1984; Sct@#92; Babaasat al., 1999). The above

factors have contributed to more forest disturbanoeharvest zones than in the non-harvest
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zones. The harvesting of non-timber forest praglgaich as lianas and vines do not contribute
significantly to forest tree canopy cover openimgsch as the timber logging and fires of the
past. Therefore past and present anthropogenistfalisturbances and altitudinal differences
between the two zones have likely influenced theupstion dynamics of important plants

harvested in Bwindi as explained below.

6.9.2 Stem density and abundance of the plants

The abundance of the most important forest plahtsu of 11) is highest in harvest zones when
compared to the non-harvest zones probably bea#ube differences in elevations and forest
disturbances. Indeed, according to several studlesation has a negative effect on plant stem
densities (Hegarty & Caballe, 1991; Obeiaal., 2000; Eiluet al., 2004; Bruunet al, 2006;
Ghazoul & Sheil, 2010); and since harvest zone® Wwmrated at lower elevations than the non-
harvest zones, abundance of the plants was highebie harvest zones. It is also true that
harvest zones are more disturbed than non-hareestszresulting in plants’ abundance being
highest in the harvest zones. These results arsistent with those of Hegarty & Caballe,
(1991); Peters (1994); Shackleten al. (1994); Chazdon, (2003); McGeodt al., (2008);
Olupot (2008) and Ghazoul & Sheil (2010). They migd that plant stem densities are often
high in forest regenerating areas such as foregesdhat have previously experienced
disturbances. High tree canopy cover in the nowdsirzones suppresses plants’ seedling
establishment and hence abundance of the impoptants as observed by Chazdon, (2003);

Oyugiet al (2008) and McGeocét al. (2008).

Most of the important forest plants in Bwindi aszgndary forest species that are colonizing the

forest after past human disturbance (Cunninghar®2;19Vild & Mutebi, 1996). Fischer &
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Killmann (2008) described most of these harvestieshtp in Bwindi as understory montane
forest species that are often found in secondargstoclearings. The highest stem densities
shown by some plants suchl@slaxissima, P. guineensa&dS. ancep the harvest zones is an
indication that some of the plants respond positite harvest by vigorously sprouting and
therefore increasing in numbers after harvest (HgdgaCaballe, 1991; Peters, 1994; Shackleton

et al.,1994; Cunningham, 2001; Chazdon, 2003; McGesidi., 2008).

6.9.3 Size class distributions of the plants

One first signal indicating that a plant populatisrbeing subjected to an overly intensive level
of harvest is usually the manifestations of sizessldistribution of that population (Peters, 1994;
Hall & Bawa, 1993; Peters, 1996; Sampab al, 2008). The differences in plant size
distributions between harvest and non-harvest zobhsgsrved in this study could be from the
differences in levels of past forest disturban@nttifferences in elevations. Forest disturbance
is highest in the harvest zones than in the nomdsarzones and elevation gradients are highest
in the non-harvest zones than harvest zones ad abteve. As such, if altitude influenced plant
size distributions, we would expect non-harvestsoio have more smaller sized plants than the
harvest zones as reported by Hegarty & CaballQ1(tDenslow, 1995; Gillianet al. (1995);
Obuaet al.(2000); Eiluet al.(2004) and Bruuet al.(2006). These authors reported that altitude
is negatively correlated with plant sizes. Howewhbis is not the case; large sized individuals
were more abundant in the non-harvest zones thaarwvest zones and small sized individuals
were most abundant in harvest zones. Hegarty & @al{a991); Bothaet al. (2004); McGeoch

et al. (2008) and Ghazoul & Sheil (2010) reported thaed$o disturbance has a negative impact
on plant sizes but a positive impact on seedliggmeration. Therefore, past forest disturbances

may have influenced the plant size distributiomtladtitude with more large sized individuals
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abundant in non-harvest zones than harvest zores. study therefore has not been able to
determine the fact that the differences in planésibetween harvest and non-harvest zones is a

result of impacts from the present plant harvests.

That most plants (9 out of 11) had an “invertedy@e of size class distribution in both harvest
and non-harvest zones, shows that most of the sima/glants in Bwindi have a typical natural
population with self-replacing individuals as sthbyy Hall & Bawa (1993); Peters (1994); Peters
(1996); Tuxill & Nabhan (1998); Cunningham (200B)tariho et al. (2006) and Sampaiet al.
(2008). It is a kind of distribution that showsaostg recent reproductions and establishments of
individuals that are evenly distributed throughalitthe size classes but the largest individuals-
adults (Peters, 1996; Tuxill & Nabhan, 1998). Tiee <lass distribution is of plants that have
experienced less harvest impacts (Hall & Bawa, 19%fers, 1994; Sampagd al., 2008). The
fact that the plants had this type of distributiorboth zones, suggests that the current harvest
levels of the plants may be sustainable as defmeBeters (1994); Peters, (1996); Struhsaker,

(1998); Pfab & Scholes (2003), and Sampaial.,(2008).

The size class distribution &f apocynoideg“L” type) is typical of heavily harvested mature
and juvenile individuals with very many sprouts dhdrefore need urgent monitoring (Tuxill &
Nabhan, 1998). In agreement with this study, previork carried out in Bwindi have revealed
thatL. apocynoide$ias experienced serious negative harvest impactstea harvesters that use
the plant stems for making tea harvest basketsr{fjlasiet al., 2007;Muhweziet al., 2009;

Kasangakiet al., in presssee also chapter 4 of this thesis). As such Bwpadk management
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and researchers alike have identified the planimgsortant for harvest impact monitoring to

forestall its overexploitation in the forest.

The “J” type of size class distribution shown ldy manii sometimes reflects light demanding
and early pioneer plant species whose regeneratanbe limited by tree canopy size (Hall &
Bawa, 1993; Peters, 1994; Peters, 1996; Tuxill &INan, 1998). Such plants may be producing
flowers but their establishment as seedlings igdidhby the plant harvesters (Peters, 1994). This
may also be true for thd. maniiplant. The species &f. maniiis harvested for seasonal flower
stalks by women to make weave material of smalkétgssold to tourists. Overharvesting the
flower stalks for the baskets may have resulteth@éloss of seeds for seedlings establishment
and therefore negative harvest impacts. If thisidreontinues, the plant may permanently
disappear from the forest as observed by PeteBjl#hd Peters (1996). Indeed, women basket
makers from Rutugunda parish in Bwindi have rembttet it is now difficult to get harvestable

flower stalks ofM. maniiplants for basketry than in the past (see alsptend of this thesis).

6.9.4 Annual biomass productions (yield) of the plats

Differences in biomass production of harvested amdharvested plant populations is one way in
which harvest impacts of plants can manifest thérase(Godoy & Bawa, 1993; Peters, 1994;
Peters, 1996; Boot & Gullison, 1995; Haig & Westph988; Cunningham, 2001; Bitariled al.,
2006; Guedjeet al., 2008). This study has shown that annual bark prioolu of O.
usambarensisand annual stem growth ratesRofguineensand M. durawere not significantly
different between harvest and non-harvest zones despite iffegedces in environmental
variables and plant harvest levels. This therefarggests that the plants were neither growing

nor decreasing in size as a result of bark and si@mwests as reported by Guedjeal (2007).
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According to the definitions of sustainable plam@irvests by Struhsaker, (1998) and Pfab &
Scholes (2003), the present harvest level® ofisambarensibark, P. guineenseand M. dura
stemsmay therefore be sustainable. Indeed, Stas (2G1dLBéaarihoet al. (2006) agree that the
present bark harvests froth usambarensigees in Bwindi are sustainable. Furthermore, Gup
et al. (2009b) reported that most plants used for norgimpurposes in Bwindi are currently

being harvested sustainably

6.9.5 Influence of environmental variables on planstem densities

All species occur in a characteristic, limited raraj habitats and within their range, they tend to
be most abundant around their particular environaeleoptimum (terBraak, 1987; Bruuet
al.,2006). Indeed, Hegarty & Caballe, (1991); Dens(@@05); Gilliamet al. (1995); Obueet al.
(2000); Eiluet al. (2004); Ndagalasi (2004) and Bruahal. (2006) have noted that abundance
of plant species increases with decreasing treepyanover and altitude. This is in agreement
with this study as results show that tree canopyecand altitude affected the abundance and

distribution of most plants.

However for some plants in the harvest zones,udkitdid not significantly influence stem
density distribution as shown by the results. Tisparity could be because of the greater impact
of past anthropogenic forest disturbances thamudéiin harvest zones. Indeed as discussed
above, Howard, (1991); Scott, (1992) and Babaasd, (2004) have noted that past logging in
Bwindi during the 1900s to 1980’s have heavily alised Bwindi forest especially more so in
the harvest zones. In agreement with this studigr®¢1994); Oyuget al. (2008); Olupotet al.
(2009a) and Ghazoul & Sheil (2010) have reported tropical forest plants’ abundance and

distribution is a function of forest disturbancalahat where there is disturbance, stem densities
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of secondary forest species are likely to be highan in undisturbed sites. Olupeital (2009a)
further noted that compared to other forests, inn@y edge-related plant species patterns are
probably a result of anthropogenic disturbanceshdtefore appears that in Bwindi, although
environmental variables play a role in plant steemgities distribution; past anthropogenic
disturbances are largely the most important fadgtdhgencing the distribution of harvested plant

stems.

6.10 Conclusions

Differences in levels of forest disturbance betwharvest and non-harvest zones are a result of
past historic forest disturbance from pitsawyersovdelectively cut timber trees in Bwindi
majorly at the park periphery. These disturbancesewnore in the harvest zones than in the
non-harvest zones. The recent non-timber foredymts (plants) harvests introduced under the
multiple use programme in 1994 may not have infbeehforest disturbance greatly like the past
tree timber logging and forest fires. Past antbgemic perturbations and altitude in Bwindi
have largely played a role in the distributionsimiportant plants’ stem densities. Altitude
however did not influence the plants’ size classritiutions and annual yields although forest

disturbance was important for all the key plantpagter distributions.

This study has not detected any negative harvgsida on most of the plants being harvested in
Bwindi except for two, i.eL. apocynoidesind M. maniithat are harvested for stems and flower
stalks respectively. Plant harvesting in Bwindi nieywve caused increased regeneration of most
harvested plants since harvest zones had the higteys densities of the plants. This study
further concludes that the present Bwindi planvlst may be sustainable but the study was not

able to determine impacts of plant harvesting ae slass distribution. The useful and important
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plants in Bwindi are majorly secondary forest typhkat prefer disturbance and more light
conditions since they responded by increased regeme in highly disturbed areas such as the

harvest zones.

6.11 Study limitations

This study was not able to conclusively determitenfpharvest impacts in Bwindi as it was
limited by the failure/inability to establish coalrplots that were free from local people use
(where plant harvestings was completely restrictédyas also not possible to establish the non-
harvest control plots in forest adjacent areasan¥dsted zones which had similar environmental
variables and therefore be able to have sufficrepticates for comparisons. The whole of
Bwindi park periphery (where most useful plantswhas been heavily disturbed by past and
present anthropogenic disturbances. Furthermovearts the interior of Bwindi forest, useful
plant resources start diminishing as pointed byp®liet al (2009b) and locating un-harvested
important plant populations is practically impossibThe establishment of control plots for
comparisons with treatments of harvest plots inriglvis difficult if not impossible. Therefore,
comparisons made by this study may also have bglerenced by environmental variables such
as altitude, wind and soils apart from the plantésts; factors that were beyond the scope of

this study.

This study therefore risks criticisms of pseudacgtion as pointed out by Hurlbert, (1984).
However, the author also recognizes valid scientifintributions where replication is impossible
as in this study and particularly in impact asses#rstudies. Hurlbert, (1984) states that in such
cases, ecological but not statistical conclusidr@isl be drawn even though treatments are not

adequately replicated. However, Hargrove & Pickgr{tt992) criticizes Hurlbert (1984) and
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notes the difficulties in trying to make replicat® at landscape or ecosystem levels as
encountered by this study. Hargrove & Pickering9@)9note that experiments done at scales
larger than lab benches cannot be replicated gxaxtly repeated approximately. Difficulties in
replicating large-scale manipulations make quamigfycause-effect relationships difficult. Plot
replications as recommended by Hurlbert (1984)jdeally possible in small scale environments
such as lab bench experiments; in large landscapels as natural tropical forests such as
Bwindi plot replications as recommended by HurbétB84) are very difficult to be achieved
(Hargrove & Pickering, 1992). Rather, Hargrove &Kering (1992) recommend use of quasi-
experiments as a compromise between classical iexgaation proposed by Hurlbert (1984)
and descriptive techniques as necessary for suchest Quasi- experiments assume that there
would have been no changes in a region, landsaapeosystem if no treatment (plant harvest in
this case) had been applied or if the treatment madeffect. Examples of where Quasi-
experiments may be applicable include the harvaptct studies such are those applied to this
study (Hargrove & Pickering (1992). A recommendatior this study is to initiate and establish
experimental harvest trial plots of different hatventensities through active harvesting of the
plants and comparing the different harvest levelisngi transition matrix models; this requires

long term studies and adequate funding and time.

6.12 Further recommendations

Bwindi park management should strengthen strategfiesc-situ cultivation of some important

plant species for the local people. Whereas thislystencourages the strategy of in-situ
conservation of the plants, more efforts shoulgwbein the ex-situ cultivation of some of these
important plants as a strategy of decoupling Igeadple from forest dependence. Development

organizations such as CARE and Bwindi Mgahinga €oraion Trust (BMCT) should focus on
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agroforestry strategies using indigenous tree sgdtiat are also useful for medicinal and other
non-timber forest products. Such trees incl@deisambarensis, P. africana, F. saligna, M. dura
andR. kigeziensisThe ex-situ cultivation of these plants shouldsben as a long term strategy

for Bwindi’'s multiple use programme.

There is need to enforce the ban on the hanfelst apocynoidesrom Bwindi as this plant has
been and continues to be heavily exploited. Ittiis lighly demanded for tea baskets and is
sometimes illegally harvested from the forest.ekras merely banning the harvest of this plant
from the forest has not stopped local people fribegally harvesting it. There is therefore a need
to enforce this ban though regular patrols in tiecéed forest areas and through confiscation of
tea harvest baskets made from the plant in thd toeakets. During this study | encountered a
trader in Butogota market near Bwindi selling thbaskets. Another plant to be considered for
the harvest ban is. manii that is harvested for flower stalks by women forkmg small
baskets. Alternatives fdr. apocynoidesind M. manii such asS. ancepsnd Raphiafarinifera

(Gaertn.) Hyl. respectively should be encouragagéptace the functions of the two plants.

The present Bwindi plant harvest annual offtaked%f of available plant stock recommended
for Bwindi should be increased upwards without etifeg the plant populations’ dynamics but
increasing on more local people participation apdreciation of Bwindi's MUP. The annual
harvest offtakes could be increased for some of bk harvested plant species such as
O.usambarensis, P. africanand R.kigeziensisbut after more studies have established the
sustainable harvestable offtakes. Other plantsetccdnsidered for increased annual harvest

offtakes includeD. laxissima, Mlittoralis andS. ancepsSpecific long term studies of transition
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matrix models on these plants should be carried bafibre increase on the annual harvest

offtakes.

A proposal by the local people to harvést duratree stems for tool handles (hoes, axes and
walking sticks) should be shunned as this is likelyncrease on the negative harvest impacts
already shown by the plant. Harvest of stems o piant is likely unsustainable in the long run

as it has also been shown to have decreased stevthgates in the harvest zones.

Monitoring of the multiple use programme should $teengthened by establishing more
permanent sample plots (PSPs) to monitor more glaeties (presently on three are monitored)
like those highlighted above. Plant species suchl.asanii,P. africana(a CITES listed plant)
and others that are harvested and have been shothslstudy to be affected by the harvesters
should be included in the PSPs for harvest monigori he monitoring of plant harvest impacts
in the PSPs should incorporate parameters usefutdasition matrix modeling; these include
tagging of all individuals plants, studying mortgaland regeneration potentials of the plants and

others.

There is also a need for an increased role by dhal Ipeople in monitoring plant harvests
offtakes through establishing a local community teying tool by Bwindi park management.
This local community monitoring tool should be sim@and easy to use by the local people

involved in plant harvests (see also chapter 7).

193



References

Adams, W.M & Hutton, J., 2007. People, Parks andeRy: Political Ecology and Biodiversity
ConservationConservation Sociey.147-183.

Agrawal, A & Gibson, C.C., 1999. Enchantment argedchantment: The role of community in
natural resource conservatidiorld Developmen27:629-649.

Agrawal, A & Redford, K., 2009. Conservation andgplacement: An Overview;onservation
Society7 (1):1-10

Alder, D., & Synnott, T.J., 1992. Permanent Saniita Techniques for Mixed Tropical Forest.
Tropical Forestry Papers, Oxford Forestry Institidepartment of Plant Sciences
University of Oxford, Oxford.

Arnold, J.E.M, & Perez, R.M., 2001. Can non-timberest products match tropical forest
conservation and development objectives (analysm)logical economic89: 437- 447.

Babaasa D., Bitariho, R & Kasangaki, A., 1999. ki@dences in Bwindi Impenetrable National
Park, SW Uganda. Unpublished Report, Institute obpical Forest Conservation,
Rubhija, Kabale

Babaasa, D, Eilu, G, Kasangaki, A & Bitariho, R@2D Gap characteristics and regeneration in
Bwindi Impenetrable National Park, Uganddrican Journal of Ecology22: 217-224.

Bewick, V, Cheek, L & Ball, J., 2003%5tatistics review 7: Correlation and regressionitical
Care7:451-459.

Binh, M.B., 2009. Rattans of Vietham: Ecology, Dgraphy and Harvesting, Phd thesis

Utrecht University, Utrecht.

194



Bitariho, R., Babaasa, D., Kasangaki, A., 2000. iMeapatterns at Ruhija, Bwindi Impenetrable
National Park, S. W Uganda. Unpublished report ititet of Tropical Forest
Conservation, Ruhija, Kabale.

Bitariho, R., McNeilage, A., Babaasa, D., BarigyiRa 2006. Plant harvest impact and
sustainability in Bwindi Impenetrable National Pa8&W. UgandaAfrican Journal of
Ecology44, 14-21

Blomley, T., Namara, A., McNeilage, A., Franks, Rainer, H., Donaldson, A., Malpas, R.,
Olupot, W., Baker, J., Sandbrook, C., Bitariho,aRd Infield, M., 2010. Development
and gorillas? Assessing fifteen years of integratedservation and development in
south-western Uganda, Natural Resource IssuesNOIED, London.

Botha, J, Witkowski, E.T.F & Shackleton,C.M, 2004e Impact of Commercial Harvesting on
Warbugia salutarig‘pepper-bark tree”) in Mpumalanga, South Afri@&odiversity and
Conservatiornl3:1675-1698.

Boot R.G and Gullison., 1995. Approaches to Devielp[Sustainable Extraction Systems for
Tropical Forest Product&cological applications5(4):896-903.

Bruun, H.H., Moen, J.,Virtanen, R., Grytnes, J,@ksanen, L., Angerbjorm., 2006.Effects of
altitude and topography on species richness ofwasplants, bryophytes and lichens in
alpine communitiesJournal of Vegetation Scien@&(1):37-46

Butynski, T.M. 1984. Ecological survey of the Impé&mable (Bwindi) Forest, Uganda and
recommendations for its conservation and managem&Ew York Zoological Society

Bronx, New York.

195



Byarugaba, D., Ndemere, P., & Midgley, J. 2007. Vakmerability and resilience of Dioscorea
species in utilized and nonutilized zones of Bwilmdpenetrable National ParRfrican
Journal of Ecologyl5, 258-264

Caswell, H. 2001. Matrix Population Models: Constion, Analysis, and interpretation. Second

edition. Sinauer Associates, Sunderland, Massatluse

Chazdon, R.L., 2003. Tropical Forest Recovery: keéga of human impact and natural

disturbancesRPerspectives in Plant Ecology, Evolution and Syate®6(1-2):51-71.

Clarke, R., 1986. The Handbook of Ecological Monitig. A GEMS/UNEP publication.
Clarendon Press. Oxford.

Cunningham, A.B., 1992. People, park and plant &esearch and recommendations for
multiple-use zones and development alternativesrardwindi-impenetrable National
Park, Uganda. Report to CARE-International, Karapal

Cunningham A. B., 2001. Applied ethnobotany, peopitd plant use and conservation, WWF,
Earthscan Publications Ltd, London.

Davey, C., Peters, C.M, and Byarugaba, D., 2001ticiatory review of the Multiple Use
Programme, Bwindi Impenetrable National Park andaiMgga Gorilla National Park.
CARE- Uganda and Uganda Wildlife Authority, Kampala

Denslow, J.S., 1995. Disturbance and diversity mpical Rainforests: The Density Effect.
Ecological Application®(4): 962-968.

Eilu, G, Hafashimana, D.L.N & Kasenene, J.M., 20Ddnsity and Species Diversity of Trees in
four Tropical Forests of the Albertine Rift, Westddganda Diversity and Distributions

10:303-312.

196



Feinsinger, P. 1997. Ultilised species monitoran@TC consultancy report and Provisional plan
for the multiple-use programme of Bwindi Impenelealdational Park, Kabale.

Fischer, E & Killmann, D., 2008. lllustrated Fiefguide to the Plants of Nyungwe National
Park, Rwanda, Koblenz Geographical Colloquia, SeB@&geographical Monographs,

Koblenz.

Freckleton, R.P, Silva Matos, D.M, Bovi, M. L. A\tkanson, A. R.2003. Predicting the impacts
of harvesting using structured population modédis: importance of density-dependence
and timing of harvest for a tropical palm trdeurnal of Applied Ecology}0(5): 846—

858.

Freese, C.H., 1997. Harvesting Wild Species, Imfibois for Biodiversity Conservation. The Johns
Hopkins University Press, 2715 North Charles stigaitimore, Maryland.
Ghazoul, J & Sheil, D., 2010. Tropical rain foresblogy, diversity, and conservation. Oxford

University Press, Great Clarendon Street, Oxford.

Ghimire, S.K, Gimenez, O,Pradel, R, McKey, D, Aumelly-Thomas, Y, 2008. Demographic
variation and population viability in a threatert¢gnalayan medicinal and aromatic herb
Nardostachys grandifloramatrix modelling of harvesting effects in two ¢@sting

habitats.Journal of Applied Ecology5(1): 41-51

Gilliam, F.S., Turill, N. and Adams, M.B., 1995. ibaceous layer and overstorey Species in
clear cut and mature Central Appalachian Hardwamests.Ecological Applications

5(4): 947-955,

197



Godoy, R. A and Bawa, K.S., 1993. The Economic ¥and Sustainable Harvest of Plant and
Animals from the Tropical Forest: Assumptions, Hymses, and Method&conomic

Botany,47(3):215-219

Guedje, N.M, Zuidema, P.A, During, H, Foahom, Bjalg J., 2007. Tree bark as a non- timber
forest product: The effect of bark collection onpplation structure and dynamics of

Garcinia lucidaVesqueForest Ecology and Manageme40 (1-3):1-12.

Hall, P., Bawa K., 1993. Methods to Assess the bhpeH Extraction of Non-Timber
Tropical Forest Products on Plant Populatid@nomic Botany7:234-245.

Haig, D., Westoby, M., 1988. On limits to seed prctibn. The American Scientist31, 757—
759.

Hargrove, W.W & Pickering, J.,1992seudoreplication: sine qua norfor regional ecology,
Landscape Ecolog§(4): 251-258.

Hegarty, E.E, & Caballe, G., 1991. Distribution aattindance of vines in forest Communities.
In The biology oWines Putz F.E and Mooney H.A. (eds). Cambridge UniteiBress,
Cambridge.

Hladik, A. and Dounias, E. 1993. Wild yams of thieican forest as potential food resources. In
Hladik, C.M., Linares, O.F., Pagezy, H., SempleaAd Hadley, M. (eds).ropical forests,
people and food: biocultural interactions and apptions to developmeri3:163-176.

Howard, P.C., 1991. Nature Conservation in Ugand@iedpical Forest Reserves. IUCN, Gland.

Hurlbert, S.H., 1984. Pseudoreplication and Desmn Ecological Field Experiements.
Ecological Monograph®$4(2):187-211.

Hutton, J., Adams, W.M & Murombedzi, J.C., 2005cB#o0 the Barriers? Changing Narratives

in Biodiversity Conservatiorz-orum for Development Studi8& (2): 341-370.

198



ITFC, 1999. The potential supply of weaving and itiedl plant resources in the proposed
Kifunjo-Masya Multiple - Use Zone of Bwindi Impemable National Park, South-
Western Uganda. Unpublished Report, Ruhija, Kabale.

Igbal, M., 1993. International Trade in non-woodeft products. An overview. Food and
Agriculture Organization (FAO), Rome.

Jongman, R.H.G, Ter Braak, C.J.F & Van Tongeref,R, 1995. Data Analysis in Community
and Landscape Ecology, Cambridge University P@asjbridge.

Kamatenesi, M. 1997. The Conservation and Utilsatbtatus of Nyakibazi (Rytigynia spp.) in
the Multiple - Use Areas of Bwindi Impenetrable atl Park, Uganda. MSc. Thesis,
Makerere University, Kampala.

Kasangaki, A, Bitariho, R, Shaw, P, Robbins, M & M&lage, A, in press. Long-term
Ecological and Socio-economic changes in and arddwohdi Impenetrable National
Park, south-western Uganda.

Marchant, R, Taylor, D and Hamilton A., 1997. Ld&é&eistocene and Holocene history at
Mubwindi swamp, southwest Ugandauaternary researcd7:316-328.

Marchant, R, Taylor, D & Hamilton A., 2000. Late ldoene fluctuations in the composition of
montane forest in the Rukiga highland, Central &dria regional reconstruction. In
human ecodynamics, Bailey, G, Charles, R, WinddiE:&s) Oxbow Books, Cambridge.

McGeoch, L, Gordon, | & Schmitt, J., 2008mpacts of land use, anthropogenic disturbance,
and harvesting on an African medicinal liaB&logical Conservation141: 2218-2229.

Muhwezi, O, Cunningham, A.B & Ziraba-Bukenya,,R009.Lianas and Livelihoods: The Role
of Fibrous Forest Plants in Food Security and Sgpceound Bwindi Impenetrable

National Park, Ugand&conomic Botang0 (10):1-13

199



Musimami, P.M and Mcneilage, A., 2003. Natural megmation and ecological recovery in
Bwindi Impenetrable National ParkAfrican Journal of Ecology1, 93-98

Ndangalasi, H.J., 2004mplications of utilization of non-timber forestqaucts in mountain
ecosystems a case study of Uzungwa scarp and &ljéoeest reserves, Tanzania.
Unpublished Phd thesis University of Dar es saldaan,es salaam.

Ndangalasi, H, Bitariho, R, Dovie, D., 2007. Hatweg of non-timber forest products and
implications for conservation in two montane fosesif East Africa, Biological
Conservationl34 (2):242-250.

Newton, A.C., 2007.Conservation of Tree Speciesutin Sustainable Use: How Can it be
Achieved in Practice@ryx 42 (2):195-205.

Obua, J., Ogwal, S.M.,Mosango,D., 2000. Ecologylization and conservation oSmilax
kraussianain Bwindi Impenetrable Forest National Park, Ugantburnal of Tropical
Forest Sciencé?2 (3): 542-551.

Olupot W., 2008. A variable edge effect on treeBwindi Impenetrable National Park, Uganda,
and its bearing on measurement parameBosogical Conservatiori42: 789-797.

Olupot, W, Barigyira, R, & Chapman, C., 2009%he status of anthropogenic threat at the
people-park interface of Bwindi Impenetrable Na#ib®ark, UgandaEnvironmental

Conservatior86 (1): 41-50.

200



Olupot, W, Barigyira, R &Mcneilage, A., 2009b. EdBelated Variation in Medicinal and Other
“Useful” Wild Plants of Bwindi Impenetrable Nation&ark, Uganda,Conservation
Biology 23(5):1138-1145

Oyugi 0.J, Brown, J.S., & Whelan, C.J., 2008. Bfexf human disturbance on composition and
structure of Brachystegia woodland in Arabuko-Sakélorest, KenyaAfrican Journal
of Ecology46 (3):374-383.

Peters, C.M, 1994. Sustainable Harvest of Non -bEmPlant Resources in Tropical Moist
Forest: An Ecological Primer. USAID Biodiversity [gort Programme, Washington
D.C.

Peters, C.M., 1996. The Ecology and Management ai-Nmber Forest Resources. World
Bank Technical Paper 322, Washington DC.

Pfab, M.F & Witkowski, E.T.F., 2000. A simple Poatibn Viability Analysis of the Critically
Endangeredcuphorbia clivicolaR.A.Dyer under four management scenari®islogical
Conservatiorf6:263-270

Pfab, M.F & Scholes, M.A., 2003. Is the collectiohAloe pegleradrom the wild sustainable?
An evaluation using Stochaic population model8iological Conservation
118(2004):695-701

Riviera, A & Mayer, C., 2008. BioTrade in the Amazoln Financing Sustainable Forest
Management by Holopainen, Jani and Marieke Wit )(edsopenbos International
Wageningen, xvi + 176pp.

Sampaio, M.B, Schmidt, I.B & Figueiredo, 1.B., 20®8arvesting Effects and population Ecology
of the Buriti Palm fauritia FlexuosalL.F., Arecaceae) in the Jalapao Region, Central

Brazil. Economic Botany62(2): 171-181.

201



Scott, P., 1992. Fringe benefits: National Parkurnuaries as areas for local community
utilisation: the case of the Impenetrable (Bwinflijest. MSc. Thesis, Agricultural
University of Norway, As, Akershus-Oslo.

Scott, J.C., 1998. Seeing like a State. How cefaimemes to improve the human condition have
failed. Yale University Press, New Haven and London

Struhsaker, T.T., 1998. A biologist's Perspective the Role of Sustainable Harvest in
ConservationConservation Biology2 (4): 930-932.

Stas, S.M., 2011. Analyzing the impacts of barkvlst onOcotea usambarensis Bwindi
Impenetrable National Park, Uganda, Unpublished MBesis Utrecht University,
Department of Natural resource management, Utrecht.

Shackleton, C.M, Griffin, N.J, Banks, D.J, Mavrandy J.M & Shackleton, S.E, 1994.
Community structure and species composition alonglisiurbance gradient in a
communally managed South African savann&ygetationl15:157-167.

Siegel, S & Castellan, J.N., 1988. NonparametritiSics for Behavioral Sceinces"{2edn).
McGraw-Hill Book Company, Newyork.

terBraak, C.J.F., 1987. Unimodal models to relapeces to Environment: Agricultural
Mathematics group, Pudoc, AC Wageningen.

Ticktin, T., 2004. The ecological implications adrliesting non-timber forest producieurnal of
Applied Ecologwyl, 11-21.

Tuxill,J and Nabhan, G.P. 1998. Plants and prademteas. A guide to In Situ management. WWF,

Stanley Thornes publications, Ellenborough housaliigton street Cheltenham.

202



Wild, R, & Mutebi, J., 1996. Conservation Througlor@munity Use of Plant Resources:
Establishing Collaborative Management at Bwindi émetrable and Mgahinga Gorilla
National Parks. People and Plants Working PapeNE=SCO, Paris.

Wisdom, M. J., Mills, L. S & Doak, D.F., 2000. Liftage Simulation Analysis: Estimating
Vital-rate Effects on Population Growth for conssron. Ecology81:628—641.

Wong, J. 2003. Recommendations for resource assesdar collaborative Forest management
in Uganda. SC/08/2002. Report to the EDF/UgandadtoDepartment: Forest
resources management and conservationprogrammegafam

Woodroffe, R., Thirgood, S., & Rabinowitz (eds)Q0%. People and Wildlife: Conflict or
Coexistence? Cambridge University Press, Cambridge.

Zar, J. H., 1996. Biostatistical analysis. 3rd.Rakntice Hall, New Jersey

Zuidema, P. A., & Franco, M., 2001. Integrating &itrate Variability into Perturbation
Analysis: An Evaluation for Matrix Population Modebf six plant specieslournal of
Ecology89:995-1005.

Zuidema, P.A, Kroon, H.D & Werger, M.J.A., 2007.stiag Sustainability by Prospective and
Retrospective Demographic Analyses: Evaluation Patm Leaf harvestEcological

applications 17(1) 118-128.

203



Appendix
12.1a Scatterplot of stem density and % tree camopgrvest and non-harvest zones

Number of stems

Number of stems

Number of stems

Smilax anceps

30

% Tree canopy cover

Piper guineense

90 T T
80
70

50
40—
30+
201~ 4 +
10+ -

R
10 15 20 25 30

% Tree canopy cover

Milletia dura

35

N

0 5 10 15 20

25
% Tree canopy cover

30

35

%2}
£
Q
@
]
@
Qo
S
S
z

ZONE

A Harvest

-+ Non-harvest
1%
£
Q
@
S
9]
o
[
=}
z

ZONE

A Harvest

=+ Non-harvest

ZONE

A Harvest
+ Non-harvest

40

30

20

10

Dracaena laxissima

ZONE

4 Harvest

0 S — + Non-harvest
0 5 10 15 20 25 30 35
% Tree canopy cover
Monanthotaxis littoralis
20
15+ -
10+ e .
sk .
b . ZONE
St L 2 Harvest
[0 —— h — + Non-harvest
0 5 10 15 20 25 30 35
% Tree canopy cover
Ocotea usambarensis
70 T T
60— —
1) - N ,
2 50 a
2 A A A
D a0 4 B
© A
2 30+ a B
£
>
Zz 20+ -, m
s o ZONE
10 ~&__ I #a —+ X
& ap et 4 Harvest
0 Ll S it intamin + Non-harvest
0 5 10 15 20 25 30 35

% Tree canopy cover

204



12.1b Scatterplot of stem density and % tree camopgrvest and non-harvest zones
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12.2a Scatterplot of stem density and altitudedrs) in harvest and non-harvest zones
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12.2b Scatterplot of stem density and altitude drs)l in harvest and non-harvest zones
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12.3a Scatterplot of stem density and % slope imdsh and non-harvest zones
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12.3b Scatterplot of stem density and % slope ads and non-harvest zones
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Chapter 7

7. How can Bwindi’'s Multiple Use Programme be improed?

Recommendations for Park Managers and other Staketders

7.1 Introduction

The last six chapters have described Bwindi’'s mplgltuse programme (MUP) and issues to do with

local people benefits from the programme and tmesexwation impacts of plant resource harvests.

Successes, failures and inefficiencies of the MNRhalso been pointed out. Three key issues need

to be addressed to improve the MUP to benefitalleholders. These are:

1) Developing guidelines and steps describing the emphtation of resource use programs in
protected areas in general and Bwindi’s in paricul

2) Using a rapid vulnerability assessment method (RiéAplant resource assessment rather than
using the expensive and labor intensive randomsflabsects methods in the PAs and

particularly Bwindi.

3) Developing a simple local community monitoring téa plant harvest impacts to be used
by resource user groups or forest societies ifPth& in general and Bwindi in particular. The
monitoring tool should work alongside existing ntoring protocols such as permanent sample
plots in Bwindi. Rather than measure biodiversaygmeters, the tool should focus on resource
extraction and disturbance. High levels of committri®y the resource user groups to using the
tool are needed. The tool should be simple, cdsttfe and cheap, transparent, requiring
minimum training and education, and with the apiid stimulate discussions on plant resource

harvest trends and threats at a village level @semet al, 2000; Topp-Jagrgensenal.,2005).
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7.2 Guidelines for implementing Bwindi’s Multiple && Programme

7.2.1 Background

These guidelines are designed for park managenmehst@keholders who wish to understand
the steps needed to implement resource use progeanm PAs in general and Bwindi's
Multiple Use Programme (MUP) in particular. Thepstdnerein may also guide protected area
managers who wish to initiate resource use progesewvhere or revise already existing ones
The guidelines are meant for park managers, loeaple (especially resource users) and other
partners to have a quick reference on specific sstepeded to implement resource use
programmes. These guidelines were adapted frome thesommended for use in Rwenzori
Mountains National Park to suit Bwindi and Mgahir@anservation Area (BMCA), (UGANEB,
2011). Information is provided on the importancecohducting resource use inventories while
highlighting the relevant methods and techniquesath stage of resource use inventory

exercise.

7.2.2 Working definition of the Multiple Use Progranme

“Multiple use” in Bwindi initially referred to a cubination of activities, i.e., biodiversity
conservation, tourism development, bee keepinga@medt resource collection. This later evolved to
only resource collection and bee keeping (Wild,1200nder the MUP, specific local people gain
permission to access and collect specified plastdurees from the park. Presently these activities
are limited to the collection of some plants fordie@al use and others for basketry. In some
locations there are agreements allowing specifapleeto place beehives inside the park (Wild &
Mutebi, 1996; ITFC, 1999; Wild, 200). The collecti@f firewood, wild honey, yams, fruits,
vegetables, mushrooms and bushmeat are not inclimdéte current agreements despite their

importance to local people (see also chapter Histhesis).
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The Bwindi’'s MUP in its present working definitia@ioes not confirm to a true Collaborative Forest
Management as shown in chapter 3 of this thesissi@eration for the use of forest resources such
as wild honey, wild yams, fruits, vegetables angimooms should be made for Bwindi's MUP to
confirm to a true Collaborative Forest Managem@ither MUP restrictions such as use of only
20% of the park’s total area should also be revigedards to cater for other parishes not involved

in the MUP.

7.2.3 Policy and legal framework

An act of parliament mandates Bwindi to be mandgethe Uganda Wildlife Authority (UWA).
UWA is guided by the Uganda Wildlife Act 2000 CAmieh empowers its Executive Director to
enter into any commercial or collaborative arrangetwith any person/s for management of the
PA. The act thus statesthe Executive Director shall be responsible for rdgting and
controlling harvesting in the wildlife protected eas and, in exercising his or her responsibility
shall ensure that annual harvest does not exceegl shistainable yield levelUWA involves local
people through Community Protected Area Institigig@PIs) that constitute local government
representatives at the parish level (Namara, 2006. CPIs were formed to address interests of
local people at the park management level. To gtihem the MUP, Resource Use Committees
(RUCs) should constitute the CPlIs i.e. RUC chaspes should be members of the CPIs. The CPIs
should also act as arbitrators in cases where UWAIacal people need to appeal or update the
resource use agreements. The CPIs are legally dagpby the Community Protected Area
Institutions Policy (2000). Bwindi's RUCs need te legally registered by for example as
community based organizations (CBOs). Legally teggsl RUCs are empowered and can sue or
are sued; they have stronger negotiating power wiigating CFMs (Sumar Singkt al, 1997;

Worah, 2008).
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7.2.4 Aims and objectives

Aims and objectives of the resource use programeteug by two parties are required for
agreements between the two parties to function watety and efficiently. This should be a
prerequisite of the multiple use programme agre¢snarBwindi. The objectives of the multiple
use programme agreements should include but ndedno the following:

1) To protect and conserve biodiversity within the kparcluding guarding against illegal
activities within the park through shared respoitisés between park management and the
local people or any other interested partners.

2) To allow regulated access of some park resourcedeaeby the local people as long as
sustainability can be guaranteed

3) To help improve relationship between park managerd the local people neighboring
Bwindi.

4) To help the local people improve their livelihoatisough collection of park resources that
may contribute to their household incomes.

5) To induce the appreciation of the PA by the loadgie neighboring the park since they also

suffer costs from animals that raid their cropshat may harm them.

7.2.5 Roles and responsibilities of key stakeholder

The key stakeholders involved in Bwindi’'s MUP ind&y Uganda Government represented by
the Uganda Wildlife Authority (UWA), local commugitmembers (at village and parish level)
represented by the RUCSs, local councils and steetgtoups, Non-Governmental Organizations
represented by development organizations such &ECBwindi Mgahinga Conservation Trust
(BMCT), International Gorilla Conservation PrograemnfiGCP) and Conservation Through

Public Health (CTPH), Civil Society Organization€S0s) such as African International
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Christian Ministries (AICM) and Rukungiri Functidn&iteracy Resource Center (RFLRC)

(these two CSOs have already been involved in adiwagfor involvement of local people in the

MUP), and research institutions represented bylisgtute of Tropical Forest Conservation.

Each of the stakeholders has specific roles argbresbilities to play.

7.2.5.1 Roles and responsibilities of Uganda Wild& Authority (UWA)

The roles and responsibilities of UWA who are thstodians of the park include the following;

a

b

To initiate the MUP process where opportunitiesefar PA resource use.

To allow regulated resource harvest within the parid issue licenses/permits for
resource use to Resource Use Committees (RUCs).

To be responsible for monitoring harvest impacttivithe harvest zones together with
local people and research institutions.

To be responsible for the protection and consesmatf natural resources within the
national park

To be responsible for sensitization of the localpie on conservation issues

To analyze local community resource harvest datan(fRUCs) and take back results to
the local people (feedback mechanisms).

To monitor the implementation of the MUP togethéhwpartners and the local people

To take appropriate legal actions on illegal attgi reported by the local people

7.2.5.2 Roles and responsibilities of local commugimembers

The local community members include Resource usamitiee (RUC) members, local council

members, stretcher groups’ members and other ladalinistrative units. Their roles and

responsibilities include to:
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Initiate the resource harvest in the MUP througmicmnity protected Area Institutions
(CPIs) by expressing interest to use the natioagt for resource access.

Assist UWA by participating in the monitoring aneborting illegal activities within the
areas designated for resource access throughréiseective RUCs

Monitor harvest impacts of the resources within tomes designated for use using a
simple monitoring tool developed by ITFC

Record resource harvest offtake data (through liaérrman) of the resources harvested
from the park all the time for harvest impact monitg by the park management

Help resolve conflicts arising out of illegal hasters etc. through RUCs and stretcher
groups meetings

Hold regular meetings to discuss issues concemrgagurce use and monitoring in the
MUP and local people livelihoods

Ensure that no rubbish or any other litter or “fgn8 objects are brought into the park.

7.2.5.3 Roles and responsibilities of non-governmeh organizations

The Non-governmental and development organizatiorolved in Bwindi include CARE,

BMCT, CTPH, IGCP and CSOs. Their roles and resjilitges include to:

a)

b)

d)

Help in supporting the local people in ex-situ piag of the forest resources outside the
national parks through providing funds and tecHrasaistance.

Help UWA facilitate the negotiation of the MUP pess by acting as arbitrators (when both
parties i.e. local people and UWA agree to them).

Help fund other activities that will help the logeople generate income for their livelihoods
and other alternatives that reduce pressure ondvionest

Act as arbitrators when conflicts arise between U the local people
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7.2.5.4 Roles and responsibilities of research ongiaations

The major research organization working in Bwindi the Institute of Tropical forest
Conservation (ITFC) whose roles and responsitslitielude to;
a Help UWA facilitate the process of participatoryauappraisal and the assessment of
forest resource for local people in Bwindi.
b Help UWA and the RUCs design a simple monitoringj for the local people to use in
the monitoring of harvest impacts of resources fthenpark.
¢ Help UWA analyze local community resource harvetdfrom RUCs) and take back
results as feedback to the local people
d Help UWA in designing and implementing a more cagmpinonitoring tool for resource
harvest impact monitoring in the park (e.g. plawmpylation matrix models in the
permanent sample plots)

e Give guidance to UWA during the initiation proceéshe MUP

7.2.6 Geographical extent of the resource use zones

The MUP agreements must state the area coverape abnes in which the resource users will
be involved when harvesting forest resources froendark. Usually a map detailing the extent
of the resource use zones is availed to the RUGwisl the physical boundaries such as hills,
trails and rivers that define the extent of thee=orThe resource harvest zones should be at the

park periphery in areas extending into the intewpto a maximum distance of 2 km.

7.2.7 Dispute resolution

The resource use agreements must state how didpetieeen the local people and UWA and

within the RUCs should be settled. The MUP agredmeould point out for example how
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disputes between the two parties (park managenmenibaal people) are settled amicably within
15 days as noted in the Budongo forest resourceMaméds. Procedures for terminating the
resource use agreements by either party shouldebeycspelled out when a need arises. The
time frame (notice) of informing either party shde clearly spelled out. Dispute resolution
should also point out penalties/ sanctions for dineaf terms between the two parties. Also what
might be important in the MUP are rewards cleapglled out for illegal activity reporting by a

member of the RUC.

7.2.8 Duration of the resource use agreements

The resource use agreements should be time bowvdrghhow long the agreement between
the two parties (park management and the locallpeegpll last. This is normally 10 years with

a review period of five years in between to coiecidith the making of the park general
management plans. Between the 10 years will b@g®of revision or revoking the agreements
if there is a need. This might be from the failmfeone of the parties to comply with their

responsibilities and roles.

7.3 The Multiple Use Programme Process

The initiation and implementation of the MUP is ciéised under nine major steps below:

Step 1: Documenting park resources needed by theclal people

The initial request for forest resources by locabgle should be expressed through the local
Community Protected Area Institutions (CPIs). TRl is a key local community institution

that was formed to address local people interg¢stseapark management level (Namara, 2006).
The Chairpersons of the forest resource user cagenitshould be members of CPIs. The CPIs

have representatives of local people and park nemagt who meet regularly to address
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interests of the local people and park managementerns over the conservation of park

resources.

The local people should therefore request for taesources from the PAs through the CPIs who
should in turn inform other key stakeholders (toarkp management, research institutions,
development partner e.g. CARE, IGCP and BMCT). phdners will be consulted to help in

carrying out the process to the next level of paréitory rural appraisals (PRAs). During the
PRAs, a wish list of park resources desired byltical people is compiled by the PRA team
together with the local people (Bitarile al., 2006). The PRA is usually carried out in local

community villages/parishes to assess local pesplesire for forest resources (Plate 7.1).

Plate 7.1 Compiling a park resource use wish {ighie local people using PRAs.
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Step 2: Mapping PA resource by the local people

During the PRA exercise, local people are involiredhe making of resource use maps using
available local materials such as “dry sticks”,n&t®, seeds and leaves. This exercise is called
participatory forest resource mapping. The locapbe will indicate (on the maps) resource use
boundaries, major and minor physical boundarief suscrivers and hills as well as areas with
high stem densities of the plants (Plate 7.2). §iek maps are then transcribed on paper maps
for field use. The paper maps are the ones usedidss for forest walks while using a Global
Positioning System (GPS) to geo-reference plardureg densities, distributions and physical
boundaries such as rivers and hills.

All GPS points are then plotted in a computer magking software such as ArcView 3.3 and
ArcGIS or any other GIS software with a digitize@pnof the park. The polygons of the plant
use zones are then overlayed on the polygon mapheofparks to produce resource use
management zones or multiple use zones (MUZs)he&urtore, boundaries of MUZs are walked
using the GPS to record co-ordinates of the bougsldPhysical features such as major and minor
rivers and hills are noted and their GPS coordgalso recorded. The walking of the boundaries of
the forest should be carried out together withrespurce users that were identified during the PRA

exercise above.
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Plate 7.2 an example of a sticks and stones map matbcal people during PRA.

Step 3: Focused searches and herbarium specimenleations

Subjective focused searches for forest resoureesaried out to locate and identify plants for
herbarium identification (Bitarihet al., 2006). The aim of the subjective focused searchés
identify the requested plant species together pligimt resource user specialists. Forest walks are
made together with a herbarium technician andpkeialist forest resource users. During the forest
walks, the requested plants are subjectively soaigtitat the same time, plant specimens collected
for herbarium identification. The herbarium speansare pressed, and taken to the herbarium (e.g.
ITFC herbarium) for identification. The value ofketlherbarium specimen collection is to help in
correctly identifying the requested plants sincealgpeople sometimes describe the plants with

more than one vernacular name during the PRAs.
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Step 4: Rapid vulnerability assessment of the PA saurces

This involves assessment of abundance and digtibaf resources within the park. This should
be done using a Rapid Vulnerability Assessment (RWethod. The method was assesses
subjectively the abundance and distribution of weses through knowledge of specialist resource
users and a few subjective forest visits (Wild &tkhi, 1996; Wong, 2003; Cunningham, 2001).
The method involves park managers and local peaplking together rapidly to assess the
vulnerability of PA resources to utilization (Wil@001; Wong, 2003). The method is designed
to collect ecological and social data on resoudmsired by the local people from the PAs. It
integrates indigenous knowledge with scientific \iexlge. The PA resource vulnerability
parameters such as life form (for plants), halsfscificity, abundance and distribution, growth
rates, response to harvesting, parts used, patteselection and use and demand for each
desired resource from the PA are used. After stibgpeach of the desired resources to the RVA
method, the resources permitted for extractionliated down together with the local people.

This method has the advantage of involving localgbe in resource assessment

Step 5: Feedback to stakeholders and local people

A meeting is then called to review and discussifigd from earlier steps (1 to 4) with key
stakeholders and a large local people membershgoally all members of the village
community). The meeting is aimed at reaching cosiseion the results of the forest resources to
be harvested. Village and Batwa based resourceaseittees (RUCSs) are then formed from
the large village community members. These comestere elected from the large village local
people membership. The amounts (annual offtakesYhef resources to be harvested as

recommended from the RVA are then spelled out &ltical people with clear roles, rights,
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responsibilities and returns (4Rs) of key staketwsldThe local people should clearly understand

the 4Rs in resource use before commencing the $tarve

Step 6: Resource use agreements

Memoranda of Understanding (MOU) between the dffiérresource user groups and park
management are then prepared jointly. The MoUs ldhstate the roles, rights, responsibilities
and returns (4Rs) of both UWA and local resouraaais They also should clarify the resources
to be harvested, where, when and by whom. Penaitieases of non-compliance to the MoUs
should be clearly stated. The MoUs as discussedqusly should be village/Batwa based as a
sub-committee of the RUCs. The parish RUCs shoeitdesas an umbrella for all the village and
Batwa RUCs. Parish RUCs will be formed from eaclai@ierson of the village and Batwa

RUCs. The draft MOUs are then given to the RUCs patk management for comments,

additions and subtractions. Changes are then noatletdraft MoUs whenever applicable and
the final MoUs presented to all the stakeholderbeW¥ possible the drafting and finalization of
making of the MoUs should be managed by an indepantiird party (e.g. CARE development

organization or a hired consultant).

The village and Batwa based RUCs will constitutettod chairman, secretary, treasurer and
committee members. These are usually members wheeased with forest resource use e.g.
specialist basket makers, herbalists and beekeepeiay for signing the MoU is then set where
the resource use committees, stretcher group @raops, local government, parish chief and
staff of UWA especially the Conservation Area Magra¢CAM) are present. The signatories

should be the CAM, chairpersons’ resource use cai@eichairperson stretcher group, parish
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chief and other key witnesses. The MoUs are thgmesi for implementation a copy of which is

given to each signatory (Plate 7.3).

Plate 7.3: Exchange of signed MoUs between a parkager and a RUC chairman.

Step 7: Start of the forest resource harvesting

Park resource harvests can begin when the MoUs bege signed by all parties concerned
(Plate 7.4). There is a need to ensure strict &ticerto the set conditions of the MoUs. The
frequency of forest resource harvest should bdespeut in the MoUs. It is desirable for UWA

not to restrict the forest resource harvest frequéa twice in a year as practiced in Bwindi. This
should be raised to at least six times in a yedreONational Parks located in the Albertine Rift
such as Rwenzori Mountains, Kibale and Semulikiidvet! Parks allow harvest of some plant

resources from the park to twelve times a year.
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Plate 7.4: Women harvesting plant resources afjairgy resource use MoUs.

Step 8: Monitoring impacts of resource harvesting

Monitoring impacts of resource use should be donthb using two methods: one by the use of
transects and plots set up permanently in the tf¢Bsgriho et al (2006), and the other by using
a local community monitoring tool. The local comntyrmonitoring should be by the village

RUCs supervised by the parish RUCs and park managem

Evaluation and monitoring of the progress and imm@etation of resource use agreements
should also be carried out. The evaluation shoalddne by a hired consultant or arbitrator that
is not part of the resource use MoUs. From the todng and evaluation results adjustments

may be made to the implementation of the resousegouogramme.
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Step 9: Review of the resource use programme

The following decisions may be made after reviewlmgresource use programme:

Increasing the plant harvest off takes (if no istgan resources and demand is high)
» Decreasing the plant harvest off takes (if negatmpacts on resources and demand is
high)
» Stopping the harvest of some plants (if high hanmgpacts on resources has been
experienced)
» Re-drafting and signing of new MoUs
These steps are cyclic or reiterative and can kentaip from any stage depending on the

progress of the resource use programme.

7.4 Rapid Vulnerability Assessment Method

The Rapid Vulnerability Assessment (RVA) method waseloped by Tony Cunningham (1992).
It is a rapid method used for determining the pl&asources that are threatened by exploitation
(Wong, 2003). The RVA method assesses subjectitelyabundance and distribution of forest
resources using local forest resource users’ kripel®f the forest resource (Wild & Mutebi, 1996;
Wong, 2003; Cunningham, 2001). This method hasatheintage of involving local people in
resource assessment and is not restrictive likeath@om transect/plot method used earlier on in

Bwindi.

The RVA method was developed as a protocol forectithg available knowledge, indigenous as

well as scientific, about forest resources needethé local people (Wong, 2003). The method
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requires the integration of local knowledge (gatkethrough Participatory Rural Appraisals-
PRAs) and scientific information (from literaturecaHerbaria) and depends on being able to
match local and scientific names (Wong, 2003). Thiated information is used to identify
species, resources or sites that may be exploitéidoge that may not be exploited due to their

vulnerability (Wong, 2003).

This method has been adapted to suit the prevatimgditions in the Bwindi Mgahinga
Conservation Area (BMCA). It has been used in Mgghi Gorilla National Park and Queen
Elizabeth National Park by the Institute of Tropidarest Conservation (ITFC). First the
resource plants are assessed based on three eablogfierions; life-form and part harvested
(Table 7.1). The plants are subjectively assesaséldbon the number of encounters of the resource
plants found. Three categories of resource plamused to categorize the plants; common, rare
and not found plants. The categories of “commontpfaare those with more than 10 stems of an
individual species encountered; “rare” if the plapecies encountered are less than 10 and not

found plants if none of the plants are encount@di@eC, 1999).
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Table 7.1 Criteria used for Rapid Vulnerability Assment (RVA)

Criteria Potential for sustainable use
Low High
Ecology Low abundance High abundance
Slow growth Fast growth
Slow reproduction Fast reproduction
Sexual reproduction Vegetative reproduction
Habitat specific Habitat non-specific
Life form Use of grasses, vines, herbs are mor@amable than use of

whole tree stem

Part to be harvested Use of leaves are likely tmbee sustainable than use of whole

stems of a plant

Adapted from Wattet al, (1996) and Wong, (2003)
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Appendix

7.5 RVA Data sheets for Resource Assessment

Date:

Field data sheet 1

Location (Village/Parish)

Time taken for forest walk (hours)

Local name Botanical name Tally Total
number
7.6 Field data sheet 2
Date
Parish/location
Plant Species Life form Part harvested Commoni/nate
found

Plant speciesuse both local name and botanical name where pesestherwise use either
Life form —Herb, Vines, Lianas, Shrubs and Trees
Part harvested Leaves, Bark, Root, Whole stem, Fruits, Flowers Siadks
Common = >10 stems, Rare = <10 stems, Not found = none ete@ah
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Chapter 8:
8. General discussion, conclusion and recommendati®

8.1 Discussion

Understanding historical trends in tropical foresé by local people adjacent a protected area is
an important component for park management. Theeptechallenges to most protected areas
(PAs) such as Bwindi Impenetrable National Parkpaely a result of the history of forest use
by local people, as a source of livelihood. Itngportant to understand the historical trends and
views in forest use by the local people. This [@erequisites for incorporating their views into
new development initiatives and future reviewsesfaurce use programs and documenting them
in a format that is readily accessible to planraard developers for PAs (Cunlifes al 2007). It

is understood that the reasons why different mamagé regimes of Bwindi Impenetrable forest

have altered the way local people relate to an@ltsesf past anthropogenic use of the forest.

This study examined the following aspects: 1) hmisttvends in use of forests by local people, 2)
A review of whether Bwindi’'s MUP initiates local ggle’ participation in park management, 3)
Forest resources important to local people adjaeést 4) The contributions of Bwindi's MUP
to local people livelihood and income and 5) ecwalyimplications of harvesting forest
resources from Bwindi forest. The main findings whihat: past local people use of Bwindi
forest relate to the present challenges and isatfesting park management such as illegal
resource extractions presently observed in Bwihde study further notes that important forest
resources for local people from Bwindi forest wdrese prohibited by Park management under

the MUP. This is the reason why the MUP contribugss to local people livelihoods. The study
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also found out that there were no negative ecoddgnmeplications caused by the Bwindi's MUP
from plant harvests by the local people and thaitsféor resource overexploitation in Bwindi are

unfounded except for two speciesLafeseneriella apocynoidesidMarantochloa manii

Despite recent technological advancements, more 26& of the world’s population still relies
on forest resources for their livelihoods and Iquadple around Bwindi are no exceptions. They
live in extreme poverty and lack the basic neciessior a decent life and cannot be divorced
from the forest (Freese, 1997; Arnold & Perez, 200brld Bank, 2001; Ticktin, 2004; Vedeld

al. 2004; FAO, 2006; Kaimowitz & Sheil, 2007; Babutd al, 2008; Ghazoul& Sheil, 2010).
However, most resource use programmes in tropidaldtich as Bwindi have tended to divorce
local people from them through limited access torB#ources and through decoupling strategies
such as substitution/on-farm cultivation and adtice development progammes (Blomley,

al., 2010; Namara, 2006).As such these resource ugggons have rarely been successful and

Bwindi’'s MUP is one such example as shown by thisl\

Like most collaborative forest management progralsswhere, the MUP in Bwindi was a result of
conflicts between natural resource managers anacej local people (Wild, 2001; Borrini-
Feyerabencet al., 2007; Worah, 2008); The programme was set uphenptemise that the
relationship between park management and locallpespuld be enhanced through access to
minor forest products for livelihoods, and thatghl activities within the park would stop or reeluc
(Cunningham, 1996; Multiple use MoUs, 1994; Wild)02). This study has shown that the
programme has failed to achieve these goals ddbgiteeveral reviews carried out to improve the

programme (Bensted-Smitt al. 1995; Daveyet al2001; Bitarihoet al2004 and Tushabomwe-
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Kazooba & Mbamanya, 2005). Local people accessedarest resources has been limited to only

those PA managers think are not ecologically detseiand as such, the local people continue to

access the resources “illegally” to maintain thieelihoods. Some of the illegal activities obssv

in Bwindi are manifestations by the local peopletoess the forest resources like was in the past

despite risking arrests and fines by PA managesis@ia, 2006).

A similar scenario was observed in Bardia Natidhatk in Nepal by Shova & Hubacek (2010)
where more than 50% of households extracted ressudrom the park illegally. Even with the
introduction of other park management programmesh sas revenue sharing, resource use
programmes and tourism, the illegal activities iAsPstill remain a problem to most PA
managers (Shova & Hubacek, 2010). What is needaeéftire is for PA managers to undertand
historical trends in forest use and put into coasations the views of the local people adjacent

the PAs to involve them actively in PA manageménir{liffe et al 2007).

Destruction or degradation of forest resourcemdst likely to occur in open-access forests
where those involved, or external authorities, hae¢ established effective governance of
resource use committees (Ostrom, 1999). Despitetefdy PA managers and partners in Bwindi
to form Resource use committees (RUC) to enharlégmeernance in forest resource collection
and management, the RUCs are poorly governed akdcahesion as shown by this study.
Furthermore, self-governance, cooperation and comes the RUCs cannot be attained without
provision of motivations and adequate incentivefim of access to livelihood requirements from
the PAs (Ostrom, 2000; Barrow &Murphree, 2001B&f)0; Castro & Nielsen, 2001; Borrini-

Feyerabenet al., 2007). This therefore implies that the Bwindi fireesources are likely to be
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degraded in future from illegal resource collediginthe RUCs are not reviewed to improve their

governance and organization capabilities.

The past two decades have witnessed efforts toqieextraction of non-timber forest products
from protected areas (PAs). These efforts are basethe assumption that the PAs must offer
incentives to local people and as such help toceedn threats to the PAs (Ticktin, 2004; Newton,
2007; Agrawal & Redford, 2009; Blomlest al.,2010). Local people around the PAs suffer costs
of being PA neighbors such as through displacemaofy damage and harm from animals
(Woodroffeet al.,2005, Adams & Hutton, 2007). Therefore, achievtngservation in the PAs

is difficult if the local people resent the PAs dodhe costs they incur. This study has shown that
the most important forest resources to the locapleearound Bwindi were those prohibited by park
authorities.With the limited access to forest resesi as practiced in Bwindi, the MUP offers little
socioeconomic incentives the local people involvEdis is the reason the Bwindi’'s MUP alone
cannot alleviate poverty among the local peoplecoonpensate for costs incurred from the crop

raiding animals.

This study has further shown that most rural Iqgeadple around Bwindi tend to diversify their
source of income as a strategy of alleviating thedwes out of poverty and to maintain a
sustainable livelihood. This is a strategy employgdmost rural poor households that have
limited access to resources (lllukptiya&YanagidaQ®2; Debelaet al,2012). When local people’s

livelihoods are threatened and limited by PA marggbere is bound to arise conflicts over the
forest resources (Borrini-Feyerabewrtl al., 2007; Worah 2008). Although the multiple use

programme was initiated to help mitigate such dotsf| limited access to the forest resources by
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the Bwindi’'s MUP could initiate new conflicts betere park managers and the local people for
the resources. Indeed experience elsewhere hasighatvco-management regimes can set into
motion new conflicts or cause old ones to escafatet well managed (Castro 8lielsen, 200
What is required for PA resource use programs assdhe Bwindi’'s MUP is to find a balance in
a sustainable manner between natural resource reatisea and the needs for local people

livelihoods.

This study also assessed the ecological implicat@irharvesting plant resources from Bwindi
forest. The study did not detect any negative Mnmpacts on most of the plants being
harvested by the local people from Bwindi foresba¥iof the forest plants harvested by local
people in Bwindi are secondary forest species dnatcolonizing the forest after past human
disturbance from timber logging (Cunningham, 1994|d &Mutebi, 1996).This study noted
that the observed forest disturbances in Bwindiaaresult of past anthropogenic perturbations
caused by past tree timber logging and forest faesl not non-timber forest products
extractions. Indeed, plant harvesting in Bwindiefirmay have caused increased regeneration of
most harvested plants since harvest zones hadghesh stem densities of the harvested plants.
It therefore would seem a good option not to liptént resource harvests to low levels and forest
resource access frequency when no negative hahagtsbeen detected. This should be the case
in Bwindi as this study shows. What is needed iddtermine sustainable harvest levels of the
most threatened plants such as those highly useldd cammercialized e.gLoeseneriella
apocynoidesn Bwindi through yield studies while allowing umlited and self-governed access
to other forest resources not considered threatenet as theSmilax ancepsised by local

people in Bwindi.
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8.2 Conclusions

The main conclusions from the present study arespRee use programmes that are restrictive
and that tend to limit local people participationpark management such as the MUP in Bwindi
are a source of future conflicts between PA marsagad the local people. Instead of helping
abate the conflicts, the MUP programme might exzater the conflicts if local people

participation and desires are not considered bl peEmagement. Extraction and conservation of
forest resources from the PAs should be done vhi¢hactive participation of adjacent local

people. Some of the illegal activities experienceBwindi are a manifestation of such conflicts

that need to be addressed by park managers. Maresvihis study shows, despite the illegal
activities and the limited resource access, pleswurce harvest in Bwindi is sustainable. What is
required in the Bwindi’'s MUP is to find a balancetWween meeting the local people’s aspirations

and conserving the forest resources for future Igeioas.

8.3 Recommendations

Resource use programs in PAs need to be frequeraihytored and reviewed for successes and
failures in order for them to be relevant. As sutlere is a dire need by Bwindi park managers
to review the MUP to incorporate some of the Iquadple aspirations while at the same time not
compromising the conservation goals of Uganda \f&dAuthority. Local people should be
involved right from the first stage of negotiatingplementing and monitoring the MUP. This
will empower them and make them more accountabRAananagers and therefore be directly

involved in park management and forest resourceaxwation.

236



Perhaps to achieve this, park management nee@sdogider some of the restrictions imposed
on the MUP and also synergize the MUP with othek paganagement programs such as tourism

development and revenue sharing.

A review of the forest resource user committees@R)JUs needed. The review should point out
how the RUCs should be made well governed, accblenta the large community members and
cohesive. For example, such RUCs should be mad#esmach as those based on villages or

stretcher groups.

Local community members should be empowered tosass@d monitor harvested forest
resources by training the RUCs in ways that arglano undertake such as use of a simple local
community plant harvest monitoring tool. Such tsbbuld be simple and easy for the local

people to understand and be able to mitigate pémaurce over-harvesting.
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