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ABSTRACT

The purpose of this studyas to provide a better ungéanding of the driverand effects

of dependencyon forest resources in Masidamomunity forest in Zambezi rem,
Namibia. Specifically, thestudy assessedhe livelihood strategies andontribution of
forest resources ot household incomes, assesssdciceconomic determinants of

h o u s e hdepemtangy determined extent and consgiences of dependency and
examingl t he p eergeptiendom forest dependendy.crosssectional study was
conducted from December 2018 to April 201or primary data collection, aemi
structured questionnaire was administered to 185 randomly selected household heads for
guantitativedata while qualitative datavas collected usingeyi n f o r mtermidws 0
and focusgroup discussion. 8condary data waebtained fromoffice permit system.
Multiple response analysis was used to summarise livelihood strategiesamachs for
householddependenceMultiple comparisons using ANOVAanalysé the contributiors

of various income @urces to household incomeogistic regression model was used to
determine theeffect ofh o0 u s e Isaxib-etah@miccharacteristicon forest dependence
Descriptive statisticavereused to summarise the extent and consequences of dependency,
whilepeopl eds percept i oha kikerivsealedhe atgdyg reveatlehat u s i T
farming, piecework and social grants are the livelihood strategies and thebfaraistal
ablution function, provision of free medicine, easy access of forest, cheap acquisition of
forest resources, inability to pay for other alternatives and unemployment were motives
influencing household forest dependency. Hoeisehold soci@conomic chieacterstics

such as Ae, Education of respondentsand Hectares of lath owned significantly
influences forest dependenc{P<0.05) Moreover, thestudy showedthat species such as
Colophospermum mopane, Terminalia seriaedDichrostachys cinereare endagered.

In conclusion the studyrevealedt h at | ocal p e opnk a basisfop er c e |



monitoring the sustainability of forest resourcs. Lastly, the study recommeis that
agroforestry brickmaking and apiculturare appropriatalternativedo lesserrelianceon

forest
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CHAPTER ONE

1.0INTRODUCTION

1.1Background Information

Forests providea wide range ofgoods and services to sustain livelihoods flanest
dependent communities pre to abject povertyBwalya 2013 Schaafsmeaet al, 2014;
Rahmaret al, 2017. Globally, it is estimate thatmore than 350 million people around
the world depend on forestor their livelihoods. Themajority of treseare ruralpeople
who live within or adjacent to dense forests on which they depend for their subsistence
and incomgAbdullah et al, 2016 Fikir et al, 2016 Ojeaet al, 2016. In SubSaharan
Africa, more than 70 % of the population depends on forests andlavde for their
livelihoods. The foress and woodland supply approximately 60% of all energy
(Mohammedet al, 2015; Odunwolest al, 2015; Hkir et al, 2016. In Namibig about
62% of the populationlive in rural areasand depend on natural resources fdheit
livelihoods (Riehl et al., 2015 Krug, 2017;Vrabcovaet al, 2019. Several studiebave
beenconducted in Su$aharan countries docal communitydependencyn forest and
related socieeconomicfactors A study by Ofoegbuet al (2017) in South #&ica
elucidated thathe purposefor which forest resources are utilized and the extent to which
they are harnessed r e di ct at ed $oygioetohoeic ¢characteretioghichd s 6
if well managed, aran effective and sustainable way pfomoting brestbasedclimate

change initiatives.

ElsewhereBwalya (2013 estimated30% of total household incomes of rural households
in Zambiawas earned from harvesting and selling forest prod@dasekaeet al. (2017
assessedouséold forest dependencfrom a forest reserven Botswana Recently,

Muketeet al (2018)estimatedhatforest resources contributed 34.1% of the average total



rural household income compared36% from agricultureVeded et al. (2007), based on

51 case studieacross 1tleveloping countriegevealed that forest income accounted for
about 22%of the total household incom&hese studies on foredependent households

have inspired some offi¢ policymakers in many developing countries including Namibia,

to decentralize forest management by adopting Community Forest Management strategy

(Raiet al, 2016).

Although forest dependency is a common phenomenon, the drivers bfdhe s e ho | d 0
depen@ncyon forest resources vary across households depending on their demographic
and socieecononic characteristics (Adam andayel 2014; Jain and Sajjad2016).

Various studies on factors influencing household forest dependeney ftvand that

factors differ in the degreeof dependency geographically, over time and across
communities, in different countrie$hese differenceare largelydue to disparities in the
socioeconomic conditions, values, beliefs, goasd preferences of that community
However the differences will not be static over time, resulting in changing forest resource
dependency over time (Bwalya, 201Blisbahuzzaman and Smitthall, 2015; Bhandari

and Jianhua, 201 Garekaeet al, 2017).

Therefore, given theontextspecific realitiesthere is a needor developing countries
suchas Namibiao better understand how household dependency on the forest resources is
associted with different socieconomicfactors.In particular there is a need for a study

to identify saio-economic deteninants of household degndencyon forestsin the

Zambeziregion, Namibia.

1.2 Problem Statement
Sustainable forest management has been a challenge experienced in nffashasah

Africa (SSA) countries, due to rising challenges and pressures (Odera). 2004



This emanated from the failure of the centralized management systlsoreaseesource

use pressure through enforcement, due to insufficient resources for forest services and the
peoplestate conflicts on forest ownership, managam and controls. As such
encroachment and conversion of forest to agriculture and settlements has taken place
especiallyin forest areaslose to human settlementBrown and Schrenkenberg001).
However,in many SSA countries it was realized thatthe éxu si on of c¢commun
to natural resouraeand the forest has made the forest policies, legislation and tenure
operations to be incapable of lessening the degradation and loss of forests. In recent times,
SSA countries have adapted the Communitysdia Forest Management (CBFM) of
different types in different countriegandnew ones continue to emergemany countries

The concept has now turned from stpe®ple collaboration to peopstate where the

state supports the efforts of the people (WHQ02). Thus, many developing countries

both rich in forest and those with only woodland savannahs such as Namibia are
implementingCBFM as an effective approach of managing the forest ressuihe

CBFM is aninitiative wherdy communities are empowereditiv responsibilities and

legally secured rightso manage theesources and have received benefits which have
improved the forest cover and reduced the forest degradations (Kegemhe2003). The

CBFM idea has createdfavorableenvironment within atsort time and many developing
countries in SSA forest service departments includitagnibia are in the processf
establishing CBFM backed up with bilateral or international Ngovernmental
Organization (NGO) support. The only hindrance in the concepefermulation ofcosts

and benefit sharing mechanisms/formukaithough Namibia is not a foresich country,

the woodland savannah plays an important ecological and-socimomic role, supplying

wood and timber for a variety of uses, as well as-thmber forest products (Mbonget

al., 2014; Suleimaret al, 2017; Jannagt al, 2018; Vrabcovat al, 2019). Given the

wide range of services provided by the forest, often, people tend to exploit the forest



resources in an unsustainable manner, leadingh¢ depletion of the resource base
(Pokharelet al, 2013; Nelsoret al, 2015). This is a common problem facing most
developing countries, including Namibia whedele to poverty, high pressure is exerted

on the remaining forest resources (Pokhatedl., 2015;Jain and Sajjad, 2016; Awono

and Levang, 2018 However, little is known and documented about the specific socio
economic factors that influence community dependency on forest resources in the
Zambezi region, Namibia. This study is thereforiemaed to fill ths knowledge gap by
providing a better understanding of the seetmnomic factors that influence household
dependency on forest resources and their effects on the availability of forest resources in

Zambezi region, Namibia.

1.3 Justification of the Study

The findings of this study will provide specific recommendations to enhance the
sustainable utilization and management of the forest resource by the forest management
body in the Zambezi region, Namibidambezi region is mostooded andavourablefor
agriculture(Kamwi et al, 2015). Conducting a study in this regioil help the relevant
authorities to formulate policies that are beneficial for equitable, sustainable resource
management and conservation of biodiversity that may heldace dependency or
pressure on forest resources. The findings will further shed more light on possible
alternative approachder communitiesto embark on instead of mainly relying on forest
products alone. The study synopsis is in line with the Stategearch areas of the
Directorate of Forestry (DoF) number two on Forest product (vadideed) research and
number six on Economic, policy and sociological resedrbb.study will also address the
strategic objectives of economically sustainable atiionin a relatively scarce resousce

in the northern partfdNamibia and provide an understanding of the economic, policy and

sociological aspects of forest management and utilization of forest products for



development in Community forests (Governmenz&e of the Republic of Namibia
2001, 2005). The outcome of this study is therefore intended to inform the policy makers
at local level up to national level on the status of resource utilization and will lay a bench

mark of a holistic approach development

1.4 Objectives
1.4.1 Overall objective
The overall objectivevas toprovide a better understandingf the drivers of household

forestdependencand their effect®n forestresources ithe Zambeziregion, Namibia

1.4.2 Specificobjectives
The specift objectives were to:
I.  Assess household livelihood strategies and contribution of forest resources to the
total household incomia the study area
ii.  Assesssocioeconomic determinants dbuseholddependencyn forestresources
in the study area
ii.  Determine heextent ancconsequencesf forest depedeny on forestresources in
the study area
iv.  Examine the p e o p peecépsonsof forest dependencyin relation to forest

resource sustainability in the study area

1.5ResearchQuestions
The study strives to angwthe following questions:
I.  What are the livelihood strategies that household embark on and what is the

proportion of forest income to the total household income in the study area?



ii.  What are thedeterminants oh o u s e lepéndedic®n forest resources irthe
study are@

li.  Whatare the effectsf forest dependenayn the forest resources in the study a@rea

Iv. ~ Whatarethepeopl e 0 s opteedepengenciprotire sustainability offorest

resourcen the study area?

1.6 Conceptual Framework of the Study

Coneeptual framework has been used by several studies as a systematic approach to assess
the relationship &étween people and forestigwtonet al, 2016 Mananuraet al, 2014;

Kamwi et al, 2018; Suleimanet al, 2017). In this study the theory by Adam ara/@b

(2014) wasadaptedto be used as a conceptual framework to guide this study.

The theory was used to identify the relationship betwirest, people and dependency
aspects tht focus on defining the socieeconomic determinants ohouselo | d s 6
dependence on forest dlasida community forest in Zambezi region. The Conceptual
framework comprises of three different connections namely;, <E@OoMIc
determinants forest dependence andttiimdes towards conservationAdam and

Tayeb,2014).

These aspects are used to outline the mutual benefits of each dimension to each other.
Since forest dependence is a multifaceted phenomenon, the characterization eof forest
dependent people varies considerably in terms of its contnibutid o peoplsebds |
(Munanuraet al., 2014). In this framework the forest is defined asree of products and
services.Livelihoods in this context is used to define a means of making a living,
comprised of capabilities, assets, and resources used daily activities

(Mananureet al, 2014 Kamwi et al,, 2018.



Interrelated models are containedtims frame work. The househsfilsocic-economic
characteristics of household influenceset dependencihe forest resarces determines

the livelihood strategies and activities that communities will pursue tladattitudes
towards forest managemer(conservation and utilization) will determinewhether the
forest use is sustainable or unsustainaéied call for conservabn interventions.
Theinstitutions (Forest Management body, Directorate of forestry, and other stakeholders)
play a role in designing the conservation intervention and regthiataccess to resources

in a community forestThe processswithin the Institutions such derest Acts, policies

and legigations will be used to guide th@nplementation ofinterventionsthrough the
permit systemand law enforcement to ensure that forest users adhere to the set laws
towards the sustainability of resources. The framework information is vital for
understanding the relationship of livelihoodsssetsand forest dependenceand
understandpeoplei forest relationship for resource sustainability and conservation of

biodiversity.



Socieeconomiccharacteristics of the Households

Vv

<K<K LKL KL

Age
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1Forest Dependency in General

Several studies have reported that forest provide gamtisexvice to over 800 million up

to 1.6 billion people globally. Majority70%) of this are in suiSaharan countries where
they live in rural areas and depend heavily on natural resources for food and,income
where theforests supplyabout 60% of their diy energy (Mohammedet al, 2015;
Odunwoleet al, 2015; Fikiret al, 2016).The forest resources serve as a safety net in time
of economic crisis thus helps in poverty alleviation (Schaafetaal., 2014;
Abdullahet al, 2016). h developing countries conservation of the biodiversity has been a
challenge due to human dependence for both direct and indirect benefits derived from the
forest such as collection of ndimber forest products and service it renders such as

provisional,regulation, cultural, and ecological services (Adam and Tayeb, 2014).

Forest dependency isriously defined by different authors and mainly refép forest
dependent people in various conteftéiah, 2014;Larsonet al, 2017 Newtonet al,

2016). Inmostof the literaturethe term was used to refer tadgtpeople interaction and

its definition and description was brought to relate to specific aspects of looking into the
relationship between forests and peoe 6 s | i v el i h o lisckstdythe t€rm , 20
dependency was used to agree witherauthors that focuen the context of people and

forest use inferring thdbrestdepe ndent pe o p !l erdiant oh foreseshoistme o d &
degree andis conditional on forestlerivad benefits Belcheret al, 2015;Newtonet al,

2016) Several studies consider peofitleest dependenclgased on their subsistence and
commercial livelihoods derived from forest products and ser\i€esko et al, 2010;

Tieguhong and Nkamgnia, 201Zimko and Kozak,2014; Schaafsmaet al, 2014;
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Teshomeet al, 2015 Newtonet al, 2016 Fikir et al, 2016. The cependency is then
ranked fran high to low, based on the benefitand use pattern (subsistence or

commercial)indicated bya household as derived from the foresttioeir livelihood.

2.2 Community Forest Livelihoods

Community forest concept is a strategy that most of the policy makers in the developing
countries are striving to adopt (Ratial, 2016). The declaration of a community forest is

a devolution stratggthat involves a shift of authority and control from the state to local
communities to manage the area for their own benefits (Thoms, 2008; Schusser, 2013,
Vrabcova et al., 2019). This devolution entails handing over the accountability,

responsibility anatosts of management of the area to the established management body.

2.2.1 Types of livelihood benefits

In developingcountries, communityorest plays a vital role that involves provision of
both direct and indirect livelihoods benefits to the rurahlitants. These benefits include
forest products, services and capabilities. The direct livelihoods include construction
materials, timber, foods, fuels, medicines, natural ablution and many morénditext
livelihoods benefits are obtained through fbeest provision of ecological services such

as improvement of soil fertility, fodder, windbreaks on farmlands watershed protection

and erosion control (Thoms, 2008; Vrabcatal, 2019).

The establishment of a community forest offers the capabilinefiis such as opening
opportunities for skill developments and social networks to the beneficiaries especially
when the management body establishes income generation activities that are used to
support schools, construction of community building, villadectrification, community

fire breaks, and home improvements through salaries. Shackle&br{2007) reported in
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their study @ forests and livelihoods in South Africa that esieth to one quarter of total
commercial livelihoods is contributed by fsteesources. lanother studyahantyet al

(2006) described three provisioning benefits derived from the forest by households
ranging from forest playing an important role as safety net function for communities to
troubled or lean times, secondtire aquisition of basic needs supplied by forest such as
weaving fibers, firewood, medicinal plants etc. Lasthe utilization of forest becomes a
mean to save scarce cash resources. The gafefynction of the forests occurs through

(a) the generationfaemporal cash in local or regional markets through selling of forest
resources, (b) utilizing of lesseknown forest resources and (c) substitute purchased
commodities through increased consumption of the already used forest resources

(Shackletoret al, 2007).

2.2.2 Types of livelihood assets

The community forest direct and indirect livelihoods have impacts on different livelihood
assets. These assets are; natural, human, capital, physical and social assets. When
community forests are managed colleetyy the livelihoods contribution of forest
becomes more reliable and stable. The community forest indirect livelihoods irapacts

by improvement of natural assets through effective forest resource protection and
regulations for it to be able to regeneratnd increases in forest products volume that
increases the benefitOn the other hand the indirect livelihoods impact includes
opportunities for other livelihoods diversifications as well as improvements in all other
remaining four assets (D&t al, 2003; Kamwiet al, 2015). Some of the improvement in
human assets are through assistance of projects such as German funded Community Forest
Namibia (CFN), government DoF, WorBank and NAFOLA(Namiba Forested Lands)
through skills training, literacy and empowering craft ent r e 6 s manageme

The financial asset is improved through the sale of forest products and collection of
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membership fees, while the physical assate improvedthrough the development
activities and upgrading of canunity infrastructuresThe social assetare enhanced
through the income generation opportunities and diversification of household livelihoods,

when marketable products and their markets are accessible (Thoms, 2008).

2.3 Forestdependency in Namibia

Studes conducted iNamibig reveals that about 62 % oftbe unt r yds popul at
the north west and north east regions and tlegyend on forest resources aggieulture

for their livelihoods susnance (Mbonget al, 2014; Riehl et al, 2015 Kamwi et al,

2015; Krug, 2017 Vrabcovaet al, 2019).However,Namibialike any other developing
countries,has experienced challenges in applyitrgditional centrally- controlledforest
management approaches because local people rely heavily on fooestessfor their
livelihoods (Pokharelet al., 2015) Namibia has also faced forest degradation resulting

from high dependency on forest resources for the majority of rural people and this has led
to challenges in forest management effoaisd his has motivateda shift in the forestry

legal framework towardgparticipatoryresource management and access rights from the
state to the local community. The new trend in forest resource management ladiggasw

the direct dependeacon natural environmentaresources by the majority of the
population that live in rural areas in Namiljlogotsiet al, 2016 Vrabcovaet al, 2019.
According to NNRC(2002, the householdlependenceon wild forest products were
mosty in the northern regions of the country in the Kavango, Ohangwena, Oshikoto and
Omusati region. About 33%f total household consumption in rural areas was estimated
at the national level to have come from the wild forest food and productbeldambezi

region it was estimated that about 50% of the rural communities rely on wild forest food
for their susteance. Theharvestedorest resources include bush méabm game and

fish), poles for constructions and woodcarvings, thatching grasses, firdasagrimary
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source of energy, were about 93 % of use in rural households) and medicinal products and
wild fruits (nuts, fruits, leaves, roots and barks). The same sapdytedthat the indirect
use of natural ecosystem is of greater value to survarad the direct use of natural

ecosystem contributes over 30% to the Gross Domestic Prq@igi) of Namibia

Several studies conducted in Namibia have demonstrated the role of forest resources in the
economy of forest inhabitants in the North West and North East regions of the country.
Study by Mbongoet al (2014), revealed that soegronomic benefits of comunity
forests lie primarily on provision of forest products that enhance rural livelihoods and
study by Kamwiet al (2015) on livelihood, land use and land cover change in Zambezi
region indicated that illegal logging is one of the drivers of land uskelamd cover
change, while the collection of ndaimber forest products is one of the livelihood coping
strategy. Parviainen (2012) assessed the role of community forestry in rural livelihood and
poverty alleviation, focusing on net benefit generatiomimmunity forest and comparing

cost and benefit analysis. However, the samtonomic determinants of forest dependency
and its impact on forest resources in the Zambezi region, Namibia is not so far
documented. Therefore, this information gap necessitageseed for such a study in the

region.

2.4Contributon of Forest Resources to Househol do6s
Many development countries has been encountering poor yields from agriculture and high
unemployment rate and thlgas broughtan increasing demand rfdorest resourceso

provide cash income generation (Stestlal, 2015).Forest resources are considered to be

a source of cash income by most rural housishml developing countries. InuB-Saharan

Africa forestrelated enterprises generate cash iredéanmore than 15 million people from

resources such as charcoal sales, ssaalle saw milling, fuel woqdhandicraft and
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commercial hunting (Mwera, 2017). Study by Mallessinal (2014 in Cameroun and
Nigeria reported that communitiegho livesin rurd areas generated high income from
non timber forest resources and farming thhase living in towns. In another study by
Suleimanet al (2017 revealed that forest resources contribution to household income is
of paramount important as they provideadesnet to households living within or closer to
forest and forest resources contributed about 40% to their total household income.
This entails that it is not appropriate to restrict access to forests, butdatestralise the
managerant of forests in rural areas to the local communities under a concept of

Community forest.

2.5 Socio- economic Factors of Household Dependency on Forest

The hou sekahcedndoéest resourcein developing countries has been widely
discussed(Adam and Tayeb, 2014; Mallesoet al, 2014; Sunderlanet al, 2014;
Mananuraet al, 2014; Kamwiet al, 2015; Ojeaet al, 2016; Endamanat al, 2016;
Jannatet al, 2018;Vrabcovaet al, 2019).This has increased the interest of creating
alternative policy, monitoring and maintenance of the forest and résources

(Van Laehoven, 201Q)There are everal facbrs thatcontribute towardshe householdl s

forest dependencincluding land ownershiphouseholddistance to forestnature and

extent offorest resourcaitilization and relatedincome andexpenditure(Nelsonet al,

2015) Jain and SajjaR016)reported that socieconomic factors such asusehold size,

land holding sizegducation, age, livestock mpulations and market access influenced
household dependenayhile Ofoegbuet al (2017) find length of residency and gender in
addition to what was reported by Jain and Saj@l6) In another study Suleimaet al

(2017 found farm size,household inome and occupationto influencehousehol dé
dependency on forest resourcé&hie roles of thef or est t owar ds t he

livelihoods have created an important relationship or mutual dependence between the
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forestand the communitiesand this relationshi is hard to be separat¢Adlina et al,

2013) However, Lepetuet al. (2009) and Muhammecet al (2010) suggested that the
dependency of théd o u s e hoovardk dosests is highly problematic but they did not
relate oranalysethe effect of the househdds | i v etérn amo demkndgnayttowards

the forestcomprehensivelyThe forest dependency is also considgrnexblematicwhen

the forest resarces are used commercialfyannatet al, 2018) Newtonet al (2016
reviewed 155 different characterizatoorof forestdependent peopleand further
characterized the relationships between people and the forest into different dimensions.
This study usedhe taxonomyof relationshipsetween forest and people as gestedoy
various authors. Components of ttienensioncomprised of agimension that focus on

0f or @isméni)on t hat f oc dismeomns idodre ptemadte nft o6¢c uasn

2.6 Consequencesf Forest Dependency

Nami bi ads i mp onergyafootd forspeople and livestock and medicine are
located in the north and northeastern woodlands of the country. About 64% of the total
land cover of the country is covered by wooded savannah and 20% is dry woodlands.
Na mi b i a-eddromisartiviesan the northern part such as shifting agriculture based
on slash and burn, cutting of construction poles and harvesting of fuel woods are the main
causes of deforestation and forest resource degradation. dateki to 1996 by
Mendelsohn and Rober(&997) study, the Zambezi region was estimated to clear a total
land area of 20 000 square kilometers for agriculture alone and this was on the riverine
woodlands. The fuelvood annual consumption was estimated at 672 331 metric tons. In
arother study in Nanhia, NPC(2001) estimated the fuel consumption the Zambezi

region to reach 1.1 million metric tons a year by 2006. Vi(g@00Q reveaéd that in
Zambezi regionexcessive forest ffe is a problem and it disturli@rest ecology, destroyed

trees, retardgee growth and hinders seedling regeneration.
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In Namibia there i dearth of information on the contribution of forest resources to GDP,
However estimation of annual valuaes used. For example/igne (2000) estimated that
forest resources contributed97% to total GDP at market prices. This was summed up
from the contributionsrbm construction of poles, tourism, fences for crop protections and
firewood harvesting. Althouglthese estimatewere made it is difficult to put the real
contribution of thes products tothe rural livelihood of Namibia by economists.
Thus NPC (2001) concluded thatwhile it is difficult to quantify the contributionin
economic termsNami bi adés northern woodland tand s
majority of the peoplehroughthe provision of many essential ecological services to the
health of the environment and supply of energy, construction materials, wild, fruits
medicine browse and grazing. In Namibian both freehold and communal rangeland
bush ecroaciment is a phenomenon linked teevgrazing and loss of productive grazing

land causes huge losses in the livestock industry.

The extent of the communityds forest resc
different forestbased activitieghat are being carried out by the community members
(Muhammedet al, 2010). Forest resource utilization can further be identified based on
types of forest resources being exploited. More often, the unsustainable forest
management and utilization of foressources has led to an increase in deforestation rate,

and potential loss of water catchment ar@dslsonet al, 2015) In addition, heavy
dependence on forest resources often contributébetancreased rate of soil erosion,
landslides, deforestation, and forest degradation, thus endangering the forest ecosystem
integrity and biodiversity valugPandit and Bevilacqua, 201IMujawamariya and

Karimov, 2014.

Forests are beingexploited for various activities, creating worries on sustainable

management. In fact, forests adjacent to community settlements are exploited by different
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companiesand agiondustries without any considerat
degrading heir natural potential along the lifdwono and Levang, 2018 onsequently,
there is a strong need to promote a sust
forest resource utilization and establegshbonstructive relationship between the community

and the forests.

2.7 Forest Dependency Perceptions of Forest Users

Better knowledge of dependency on forest products provides empirical support for further
forest policy orientation towards rural livelibds improvement based on forest
dependency especially ndimber forest products valuation. Increasingly, the majority of
rural households, especially women and children, extract NTFPs to generate additional
income (Angelsenet al, 2014;Awono and Levang, 2018) and that the harvest of forest
products especially NTFPs is an ancient activity mainly controlled by women (Awono and
Levang, 2018). Assessing how men and women access, manage and use difiesent for
products in the world tropical forests, the study found that Africa was the only region in
the world where women dominated the NTFPs sector. In contrast, the energetic nature of
the young people propels them to indulge in forest extraction activitishvare often

labour intensive and require physical strength; this has been validated by various studies
elsewhere (Fonta and Ayuk, 2013; Adam and Tayeb, 2014; Thondhlana and

Muchapondwa, 2014Ahmad and StaceR016).

2.8ResourceUs er s 6 P e rNaterpl Resaurces Management

Understanding the behavior of the community towards the use of resources in their daily
lives is of utmost importance to consider the perception of local people towards the
changes in resource availability. Thus, in monitoting changes in commepool stocks

(natural resources used by majority of people) availability, local perceptions of the small
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scale societies form a basis. McCar#tyal (2019 reported that in designing successful
sustainable management of natural reses, the local perception has been considered by
the small- scale societies as critical. Other author contend that decisions regarding
governance and management of natural resources are not based on scientific knowledge in
many parts of the world becausech knowledge is often absent (Ferndrdiemazare®t

al., 2015). Leclereet al (2013) stated that the perceptual information about environmental
change is directly acquired through local perceptions and encompasses embodied
experience. It is in viewfahis that to date, it is still debated whether the experience of
local people on environmental changes can be considered as perception or knowledge,
since the perceptions are inherently not articulated in a form that is easily accessible to

others (Yeh2016).

However, these terms are used interchangeably, one author used knowledges{Riseth

2011), while Oldekopet al (2012) used perception to refer to accounts of environmental
changes as reported by local societies. The study by Fernhladeazareset al. (2016)

used t khange mercepticd® aavallabibty perceptim @ t o def i ne t he
evaluation of the changes in the stock of a given resource over time and to define the

i ndividual 6s evaluat i on oofircetathttee prasera indmanb | e
respectively. Chimello de Oliveira (2018) remarked that perception gives a better
reflection of the historical environmental status rather than the ecological dimension of the
changes undergone. The study further narrated graeption might fall short in precision

from an ecological standpoint, but it is important in informing the sustainable management

of resources.

In Namibia, there is an effort to take NTFPs from woodlands and savannahs as a potential

to increase its ecomaic contributions. The value and use of NTFPs has increased in
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pharmaceuticals, cosmetics and beverage industries. This initiative has been taken up by
the government through the Ministry of Agriculture, Water and Forestry, where women
co-operatives are ganized and it has shown that NTFPs has potentials for exploitation.
The initiative has led to the formation of task teams to promote indigenous plants that will
contribute to higher household food security, income and employment creation. Statistics
from NRC (2000) and NPC (2001) is that Directorate of Forestry (DoF) in its value
addition strategyas enablethouseholds tgain some income from the sale of wild fruits

and sale of alcoholic drinks in nortentral and Kavango regions and established

internaional market forHarpagophytum procumbesales.
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CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1 Description of theStudy Area

3.1.1 Location and size

The study was conducted in Masida Community Forest in Linyanti ConstituencipeZam
region. This is amrea amongst the first 13 community forestd thare declared in 2006

by the Gvernment. This is an area where local communities in the communal lands of
Namibia have obtained the rights to manage forests, woodlands and other types of natural
vegetation ecording to the provisions of the Forest Act No. 12 of 2001(Schusser, 2013).
Masida community forest is located approximately 70 km west of Katima Mulilo town
and 40 km east of Kongola along the Trans Caprivi Highway. The studyFigeae( 2)
comprises 06 villages of Kapani, Kansoko, Sabelo, Masida, Taulo, and Sitdintavers

an area of 19 32%a. The study area has a population size of 343 househtldmrders
Mudumu National park (South), Makanga Village (East), Zambezi State forest (North) and

the Community forest of Lubuta (West).

MAP FOR MASIDA COMMUNITY FOREST
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Figure 2: The location of Masida community forest
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3.1.2 Climate

The area receives a mean annual rainfall between 550 to 650 mm with a variation of 34 to
36%. The rainy season starts in Maber and ends in April, with the major rainfall
occurring in February (Envir onrmtaht2G02). pr of
The mean temperature is°®#2and a maximum of 3€ to 36C with a minimum between

2°C and 4C (Jones, 2015; Kig, 2017).

3.1.3 Soils and agricultural potential

The soil type is sand north of the Traaprivi Highway and clayoam south of the main

road. There is a great deal of small scale or local variation. Cropping potential is indicated
as being poor; the ap fields are covering an area o800 ha. Crop farming occurs on

both sides of the tarred road and stretches south to the old gravel road.

The main crops are maize, millet, and sorghum complemented by pumpkins, groundnuts
and beans. The grazing potahis moderate and grazing pressure is medium, with higher

pressure around water points and cattle posts.

3.1.4 Land types, natural vegetation, and forest resources

The two land types are Mopane woodlands with pockets of Kalahari woodlands south of
the TmansCaprivi Highway and pure Kalahari woodlands north of the highway.
The mopane woodlands are dominateddmjophospermum moparieAristida congesta

(13 787 ha) andColophospermum moparieBurkea africanawoodlands §4 ha). In the
Kalahari woodlandsBurkea africanai Pterocarpus angolensis Guibortia coleosperma
woodlands are found in pockets south of the road (2346 ha). The vegetation north of the
road is dominated bfaikieae plurijjugasavannahshrubland (2546 ha) and woodland

(583 ha). The most dominant tree species @dophospermum mopane, Terminalia
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sericea, Burkea africana, Guibortia coleosperma, Baikieae plurijugal Pterocarpus
angolensis The woodlands are patched by #hestida congesta, Cymbopogon excavatus

and many dferent grass species (Giess, 1998; Karatnvl, 2015, 2018).

3.1.5 Inhabitants, administration and services

The area of Masida community forest (Fig. 3 and 4) hosts approximately 1100 inhabitants.
Masida community forest falls in the Skbhuta of the Mfwe Royal court at
Chinchimane. The sudkhuta functions with an Induna Silalo (Traditional authority), his

deputy (Ngambela) and his Advisor (Natamoyo).

Masida Community Forest Settlements
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Figure 3: The main villages of Masida community forest
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According to the Community Forest management body, most of the disputes and cases are
settled at the Sukhuta level. Royal Khuta handles cases related to ilams$ues, and
assaults. Masida CF area forms negtfstern community of the Linyanti constituency. The
head quarteis situated at Kapani. Masida CF residents go to the nearest health care centre
at Sibbinda for health care or sometimes to the primary health care clinic located west of

the area at Sachona.

There is a combined school building within the community torElse telephone services
and electricity are currently (2018/2019) being installed. The responsible Agricultural
Development Centre (ADC) and the sstlation of the Directorate of Forestry (DoF) are

located at Sibbinda.

3.1.5.1 Organizational set up othe community

In Masida CF area, there are different types or categories ofitiahtsh ranging from
Farmersi.e. - Households who owns pieces of land for agricultural crop cultivation and
sell surplus for income. Pastoradisare households who own distock (cattle and goats)

that they graze freely in the forest, and get income from the sale of livestock and from
renting them to others who own agricultural fields to use animal draught power for
ploughing their field at an agreed feelie paid to the wner. Businessmméwomen are
households who own shebaseand cuca shops in the aréhat get income from sale$

basic necessities including forest products. Under the Civil servants category, are
households with people who are employed in private compameé government workers,

and are the main suppliers of piecework job to others and they have secured salaried job.
The unemployed; are household members without any kind of job, but depend on
piecework job and some on remittances from relatives who arengaoin different parts

of the region or country. All this mentioned organizational set up relies on forest at
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different levels in the study area. However, one household might fall in one or all

categories.

3.1.5.2 The management body and benefit distrision in Masida community forest

Community forests in Namibia are established under the provision of the Forest Act of
2001(as amended 2005) after meeting certain conditions prescribed by the legislation and
declared by the Minister of Agriculture, WatemdaForestry. The community forest is
managed by the management authority referred to as Forest Management Committee
(FMC) on behalf of the community forest members as per provision from the forestry
legislation. All the benefits derived in the communityefst by the FMC are distributed
according to the benefit distribution plan as set in SedttoK2) (g) of the Forest Act of
2001 that states that AThe Community For e:
adequate reinvestment of the revenues ofGbemunity forest and the equitable use or
distribution of the surplus. o The plan id
provide benefits equitably (Gowanmenh@azeftfoh i r |
the Republic of Namibia 2001, 280 The distribution matrix is set up for all community

forests that cover the benefits (Appendix 1).
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Plate 1. Masida Community Forest Office

3.2ResearchDesign

3.2.1 Sampling design

The study was a crosectional study and sed both qualitative and quantitative
approachesQualitative data was collected using key informant interviews and focus
group discussions. Quantitative data was collected using questionnaires, permit system
data forms and literature reviews from previstigdies. A total of seven key informants
were purposively chosen, comprising of traditional authority, village leader and
stakeholder for the interviews. Focus group discussions were held at community forest
office with a total of ten selected represertamembers from two villages per discussion

and a total of three discussions were held. The discussions were based on checklist
guestions to inspire the discussiolrhe study was conducted from December 2018 to

April, 2019.
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The study used households aamgling unit and the head of the households as
observational units. The study sampled households from all six villages in the area.
A simple random sampling technique using computer random numbers was used to select
households to bencluded in the sample. The village households were taken as a
proportion of the total area households. This gave each household in the area an equal
chance of being selected in the sample and all choices were independent of one another

(Kothari and Garg, @14).

3.2.2 Sample size determination

To determine the sample size to be used for this study, the formula by Jamane (1967) cited
by Suleimanet al (2017) was adopted for determining the appropriate sample size.
The formula minimizes sapling error and bias as it draws a representative sample from

the target population (Suleimanal., 2017).

The Formula denotes:

N

T1+(eDHN

n= L n = 185 Households
1+(0.052)343

n

Wheren was the Sample size (household) to be estimated;
N is the definie population (Total households) in the study area,

e is the significance level (0.05).

A sample size of 185 households as respondents for the household survey was derived
after substituting the total households of 343 in the formula. To get specifichaddise
respondents from all six villages of the study area, a list of all households within the six
villages was acquired from the Community Forest office which was updated in December
2018, the same month when the study was introduced in the area. \dgeantatives

recorded all households (census) in their respective villages.
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The total number of households per village was used as a proportion of the study
population to the derived total area sample size to get the sample size in each village
(Table ). This was done to get a representative sample to be included in the study total
sample size (185). Simple random sampling technique was applied to select households to
be interviewed from the total village households. For example, in Table 1 Kanslake vil

had 64 total households, we take the 64 as a proportion of the 343 study population to the
study sample size 185 as; 64/343*185 this gives 34 households as a proportional sample
size of Kansoko village to the total 185 households to be interview#e iwhole study

area (Suleimaet al, 2017).The observational unit was the household head independent
of his/her gender status, who is 18 or above years old or a representative in the case of the
head of the household being absent during the time ahtéesiew. This member of the

household had to be able to narrate the household-sogimmic status

Table 1. Sampling frame and sampling size of Masid@ommunity

S/IN  Village Sampling frame Proportion  Sampling size
1 Kansoko 64 64/343*185 34
2 Sabelo 67 67/343*185 36
3 Masida 30 30/343*185 17
4 Taulo 87 87/343*185 47
5 Sitanta 51 51/343*185 27
6 Kapani 44 44/343*185 24
Total 343 185

3.3 Data Collection
3.3.1 Primary data
3. 3. 1. 1 Hieeliheod stratégks ereptions and dependency of household
on the forest
Primary data was collected from the field (Fig. 4), through a-s¢émctured questionnaire
(Appendix 2) administered to the respondents through face to face interviews.

The houshold questionnaires comprised of sections that inquired data related to socio
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economic and demographic characteristics, livelihoods, resource utilization, and
perceptions. The answers from checklist questions of focus group discussions
(Appendix 3) and key informants interviews (Appendik 40) were used to triangulate

information obtained from the responde(itangatet al, 2016)

Masida Community Forest Settlement
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{ Masida community forest boundary

Coordnate System: GCS WGS 1984
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Figure 4: The Sampled households distributionof Masida community

3.3.1.2 Household survey

The semii structured questionnaire was used and it contains both open and ekt
guestions, which was translated to respondents into Sifwe, the vernaculaagengu
commonly spoken in the area. The questionnaire wasepted by taking 5% of the total
households that gave a total of 10 households. The household respondents that were
interviewed during the priesting of the questionnaire were not part of the ardpnts

during the onset of the study. This exercise helped to assess appropriateness and the
structure of the questionnaire (Kothari and Garg, 2014). Thereafter, tHespnesults

were used to adjust the questionnaire accordingly.



29

To as s es sercgpmosmh feréss imgortance, the forest resource availability and
extractions, a Likert type scale questions was used (Jahmt 2018). The Likert scale

on the perception of the level of dependence on the benefits from the forest was recorded
as;Low (1), Medium (2), High (3), and Very high (4). The referred period of the forest
resource availability and the resource extraction (collection) was based on before the area
was gazetted (given the user right by the government) 2007, and after theasrea w

gazetted up to 2018 when the study commenced in the area.

3.3.1.3 Focus group discussions

The discussions with community members were held at the community forest office
considering gender representation after the household survey to disdegsthind the
pertinent information collected from the household surveys. A checklist with detailed
guestions on dependency and resource availability was used to inspire the discussion.
This enabled a researcher to get some information that was not revealegl tiharin
household interviews. This also actela means of verifying the data and helps to qualify,

strengthen and amend areas that were not clear during household surveys.

A representative number of five members from each of the two villages arranggchat a

were considered for the discussions. Discussions comprised of ten members per discussion
and a total of three meetings were held in the whole study area. The group discussion
members were limited to less than 12 members because more than thatendgficdt

to control and causes disintagjon (Nyumbaet al., 2018).

3.3.1.4 Key informantsd interviews

These were interviews with purposively selected individuals who are more familiar with
the contents of forest resources dependency in the area.inthisled people from
Community forest office, Directorate of forestry staff responsible for the area, village

leaders and stakeholders from different ministries identified in the area. The eligible
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members selected were those with representative positibile area. Amongst the criteria

of eligibility used was that a chosen member has to be a person who demonstrate
collective role in conservation of the forest by showing knowledge, communication skills,
willingness, and impatrtiality. This was aimed atweigy that the key informant would be

able to communicate his/her knowledge on forest dependency willingly in a
comprehensible manner and known to be unbiased and subjective in the society (Marshall,
1996). A checklist of detailed questions with subjectseced in the focus group
discussions was used to obtain detailed information on the extent and consequences of
dependency on forest resources. Some of the members with these characteristics were
selected during the household interviews based on the ebsd&mowledge by the
Researcher during the household surveys. A total of seven interviews were conducted

across the study area.

3.3.2 Secondary data

Secondary data were obtained from literature such as journals articles, books, reports, and
from the respeive government offices responsible for the study afée. data from the
guestionnaire was complemented with the official data on forest resources permits issued
between 2007 to 2017 for resources recorded as harvested during the said period
(Appendix11). This data mostly complemented specific objective number 3 on the extent
and consequences of forest dependency on forest resources in the area. This gave an

overview of the forest resources used and species preferences in the study area.

3.4 Data Analysis
3.4.1 Household dependency on the forest, livelihoods and the exttef dependency
on forest and perceptions
Data collected during fieldwork was compiled, coded, and analysed using IBM Statistical
Packages for Social Sciences (SPSS) at 20 version acdddft Office Excel 2010.

Qualitative data (interviews and discussions) were recorded on a digital camera and was
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transcribed immediately after the fieldwork. These data was transformed into text and
summarized into contents that were used to triangulaedata collected during the
household interviews. Descriptive statistics including frequencies, proportions, measures
of central tendency and dispersion were used to summarise the extent of dependency on
forest resources use and the sedgonographicd t a . P e ssquare tasbveas usdd ito
analyse the associations of seeimonomic characteristics, livelihoods and factors that
influence forest dependenfleangatet al, 2016) A binary logistic regression model was

used (Jannatt al, 2018; Hemeret al, 2013) to determine the effect of so@oonomic
factors influencing householdsd forest de
the households, forest dependency was the dependent variable and independent variables
were the socikecaomic factors. The crodsbulation was used in the analysis of
perceptions on the importance of forest resources, the trend of availability and extractions
of forest resources between villages of the study area and a Pearsooarki test was

used to pedict the differences. A multiple response analysis was used to analyses open
ended questions and multiple comparisons of various sources of income contributions was
analysed using ANOVA to distinguish the differences. Multiple response analysis was
further used to summarise the repeated responses of respondents on benefits acquired,
factors influencing forest dependency and the alternative interventions required to lessen

the burden of reliance on forest resources.

When referring to forest resa@ benefs in this studyresources were grouped into broad
categories rather than defining it individually (Timko and Kozak, 2014). Categories were
Building materials (poles, rafters, droppers, thatch grass, mudbpitis)for own use and

for sale Medicinal (parts of the tree, shrubs, lianas, herbs collected for curing an ailment
in the household); Fooadllectedwild fruits, tubers, bush meat, mushrooms) afadder

(freely grazing and browsing of livestock)
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The data on items collesd from the forest was \iéed from each household during the

face to face interviews. The forest dependency of households in Masida community forest
was calculated as the proportion of annual income earned from forests resources to the
total annual household income (Adam and Tay014; Jain and Sajjad, 2016; Langat

al., 2016). The total annual household income was calculated as the sum of all forest
products income, agricultural income, salary or wage incand, remittances. Forest
productincome was computed fromthesates f i r ewood, wild frui-t
and droppers which were done by multiplying each product by its market price obtained
from the community forest office. Since measuring forest dependency is core in this study,
the forest dependence was compuby adapting a formula from Adam and Tayeb, 2014;
Langatet al (2016) and derive it as;

FI'L = TFI /] Tl ééééééééceceéééeeceeceeééeeee. (1)

Where FI is the Forest Income, TFl is the Total Forest Income and Tl is Total Household
Income. The Agricultural iname was calculated from the sales of the surplus sold to
Agricultural Agencies of AMTA and Kamunu. The market price of crops and other
agricultural products was obtained from the local agencies and representative office of
Directorate of Agricultural Prodtion Extensions and Engineering Services (DAPEES)
based at Sibbinda. To determine the level of forest dependence on households, the
sampled households were categorized into 3 income groups based on their level of total
household income in Namibian dollgid$). The Poor group (0 1500 N$), the Moderate
group (15011 3000N$) and the Rich group (>3001 N$). The categories were set by the
researcher examining the local condition of income distribution in the area, but do not
reflect the general poverty levals the study area or in Namibia as a country (Lamgat

al., 2016; Adam and Tayeb, 2014).
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The study adapted the strategies used by Jarat (2018) by taking the average value
across the villages as the @ft threshold of forest dependency. Househlying below

0.2, that is a household whose income from the forest products accounts for less than 20%
of the total annual household income was
households lying at 0.2 and above whose income from the forestcpsaattcounts for
more than 20% were identified as fAHigh F
binomial probability theory, the dependency variable in this study was assigned a value of

1 (one) if the household dependency is greater than or eqd& tnd a value of O (zero)

if the value is less than 0.2.

3.4.2 Analytical Model for determining the socieeconomic factors of forest

dependency
In this study, the Binary logistic regression model was conducted to identify the socio
economic variablesfluencing household to depend on forest. Other studies identified the
significance of this model to deal with dependency (Jaahat, 2018; Jain and Sajjad,
2016; Tieguhong and Nkamgnia, 2012; Lepetwal, 2009). The analysis of this model,
projectedodds ratios (Y), to determine effects of the independent variables on forest
dependence of the respondents. The association between two binary data values was
measured using odds ratios. In this case it was hypothesized that the forest dependency of
the louseholds was influenced by all the see@nomic characteristics of the households
in Masida community forest.

The estimation of forest dependency formula was adapted from Adam and Tayeb (2014);
[P/(1-P) ] o X Kol b+ (Xd . éééecheéeeéeeé. (@é
Thus, Y, = [Pi/(l-Pi)]

Where:

Y is the dependent variable that takes a value of 1 for the subiscigpioting the T

household who depend on forest in Masida CF.
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bo is the intercept term; arfl, ,, P& , arébtlie coefficients of the explanatory variables to
be estimated,

X1, %€ , « afe a matrix of independent variables which are related to forest dependency.

3.4.3 Description of the variables used in the model
In the logistic regression, theependent variable Y takes a value of 1 if the respondents
are high dependent on forest and O if otherwise. Thealmre test was used to assess the
goodness of fit of the model at 5% level of significance.
Categorical independent variables, assumpticarsd their justification are explained
below:

(a) Gender
Gender is a dummy variable that indexes the sex of the resporidemntjas a value of 1
for menand 2 for women. On the part of dependence to forest, as expected in-a socio
cultural setting both ar expected to collect forest resources for subsistence and
commercial livelihoods. It only differs in the type of products and the role each will play
(Endamanaet al, 2016). For example, the harvest of forest products especially NTFPs is
an ancient actity mainly controlled by women (Awono and Levang, 2018). Others
studies argue that in most part of Africa including Namibia both men and women collects
medicinal plants and firewood (Angelsext al, 2014; Kamwiet al, 2018). It was
therefore hypothesizetiat the female headed household are less likely to be dependent on

forest resources than a mdileaded households (Suleinetral., 2017).

(b) Age
The age was recorded in categories where the actual age of the respondent falls in. People
of different age gup depend on forest for different purpose in Masida CF. As expected,

those in younger age are active and can access the forest and extract forest resource for
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both subsistence and commercial purposes while as a person gets older his tendency

decreases.

The energetic nature of the young people propels them to indulge in forest extraction
activities which are often labour intensive and require physical strength; and this has been
validated by various studies elsewhere (Fonta and Ayuk, 2013; Adam and Zagdb,

Thondhlana and Muchapondwa, 2014).

(c) Years of residence
This independent variable was recorded as a binary outcome in the years category in
which a head of the household falls in. It is assumed that the years of residence is
positively related to fiest dependence, due to experience of the person to forest resources
in the area (Ofoegbet al,, 2017). The forest tends to support the livelihood strategies of

the communities who have lived long in the area and have livestock.

(d) Household size
The size 6the households was collected in categories, and it is assumed that the larger the
family size the more labour and the more mouth to feed (Jain and Sajjad, 2016.
This entails that the large household has more labour availabilitytiacé®mn of forest
resources around them and move to larger forest areas (Mujawamariya and Karimov,
2014). Thus it is hypothesized that household size is positively related to forest

dependency (Ofoeghketal., 2017, Suleimast al., 2017).

(e) Level of formal education
This was recorded in category of the level of formal education attained by the head of the

househol d. It I's expected that t he | evel
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economic activities. The level of education exposes the undersganfithe nature thus
negatively related. This is assumed that the higher the level of formal education will
reduce his reliance on forest as education increases prospects of diverse employment

opportunities (Newtoet al, 2016; Jain and Sajjad, 2016).

(f) Occupation status
This was the categories of economic activities a particular head of the household is
engaged into for both subsistence and commercial livelihoods. It is assumed that in rural
areas people rely more on forest resources because there dreeftwwods options to
supplement household food deficit and household income (Suleehaal., 2017).

Thus, the households in formal employment are less likely to depend on forest.

(9) Marital status
This was recorded in categories of the statfithe head of the household. It is assumed in
rural livelihoods that married or cohabitants and unemployed women are found in the rural
areas and they dependent on forest while their married man counterparts they depend less

on forest as they go out twban areas for employment opportunities (Karetal, 2015).

(h) Hectares of agricultural land owned
This was recorded on categories of farm size owned by the households in hectares.
The hectares of land owned both already cleared forudignial crop production or still in
it is forested state. Household with less hectares of land rely more on forest for food. It is
hypothesized that land holding size is inversely related to forest dependency as they
possess alternative means to mainth@irtlivelihood through agriculture (Jain and Sajjad,

2016; Suleimarmet al, 2017).
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() Household category
Households levels of income were collected and set the households into income groups
based on their level of total household income. It is hypothedizatl rich group

households depends less on forest than the poor household group @taalg2016).
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSIONS

4.1 Livelihood Strategies and Contribution of Forest Resources to Household Income
4.11 Houselold livelihoods activities

During this study the livelihoods activities was compiled and resulted tB6&8po of the
householdsnterviewedindicated that they are unemploygu=110) relying mostly on
piecework (3%), and government social grarits their children(23%). Other livelihoods
activities were farming(30%), relying on rainrfed agriculture and few othewho are

involvedin livestock keepind43%), wage employmen{31%), smallscalebusinesg6%).

4.1.2 Livelihood assets

The ecological ende me n t and the entitlement at t he
choice of strategy that the household will embark upon (Kaetwvél., 2015). This was

also observed to affect the type of livelihoods the communities of Masida community

forestare comprisedf (Table 2).

There is a diverse of capabilities, assets and activities that are facilitated by both social
relations and institutional arrangements in the area, thus summarizes their livelihoods

differently.
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Table 2: Livelih ood strategies that influences household forest dependency

Responses to Livelihood strategies influencing forest dependency

Percent of
Asset Strategy Count responses
Social Remittances, Extension services 162 221
Physical Land and Livestock (Farming) 234 32.0
Natural Forest resource, protection and regulations 281 38.4
(Income generation)
Financial Salary, Business, firebreak construction, 10 1.4
Electricity connection, Boreholes
Human SkI|I|S.In I_3asket we_avmg, wood c_arvmg, and 45 6.1
Training in beekedpg, bookkeeping
Total responses 732 100.0

Valid cases 185

4.12.1 Social sssets

About 10% of the households revealed that they receive some complimentary income
(remittances) from family members and relatives who are not residing inuithg area.

It was further reported that members of therdst ManagementCommittee have a
platform where they meet with different committees of other community forests to discuss
issues related tohé management of the foresthel samevenueis wheredecisions of
implementing some awareness creation on fire preventioshased. About 67% of
respondents stated that they participate in the awareness creation amongstofarmer
farmer extension method on the importance of forest. Only 10.7%eofepondents
participate in patrolling the forest and report any illegal harvested of resources

encountered in the area.

4.1.2.2 Physical assets
(a) Land
Regarding land ownership, Z0of the households interviewed in the studgaaown 13

hectares ofand, %) own4-6 hectares,% own 7 and me hectares while the rest %y
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do not own land. Those who own land, use it for agricultural crop cultivation. Notably,
none of the owned lanoutside the home courtyarésused for planting of trees (orchards

and woodlots) in the area, and the remaining natural forest land is zoned for forest and
grazing by the management body of the community forest. It is in these areas where all
beneficiaries irrespective of land ownership status can extract forest resdorces

household uses.

(b) Livestock

The study revealed that cattle and goats are the main livestock owned by the households of
Masida community forest. However, theajority of the households (& do not own

cattle, while only % own goats. Among those wiwavn cattle, 59 households owrlD

cattle, five households own 2D cattle, 4 households own -3D cattle. Only two
households own more than 31 cattle each. Only four households -ofh dnd 1120

goats whileonly 2 own more than 31.HE majority of cormunities of Masida CF keep

few livestock. Thusincome from livestock contributes a small amount, suggesting that

the owners of livestock in the area keep livestock for wealth prestige.

4.12.3Natural assets

Sustainable forest management is the corenbelihe proclaiming of the study area as a
community forest. During the interview, about 79 % of the respondents cited to have planted trees
in their home courtyard as an initiative towards securing foods of the family although not in large
scale, rangingrbm two trees to five in some of the houses. The results of the study further show
that 73% of the responded revealed that there is some customary control measure enforced by both
the traditional authority and the FMC regarding the protection and regulafi the forest
biodiversity conservation, which contributes to the continued production of the forest in providing

direct benefits that enhance livelihoods.
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4.12.4Financial assets

The results of the study show tHa#% of the respondents reported thia¢ community
forest establishment has contributed to the livelihoods of the communities. ftnzes
observedthat during the benefit distribution, the FMC and the Traditional authority are
paid a honorarium for managing of the forest. The developfedtshare has been used

to pay for community borehole water fees and the supporting of the vulnerable children

with school uniforms.

4.125 Human assets

It was reported during the Focus group discussions and key informant interviews that
FMC executivemembers on behalf of the communities are supported by different NGO to

undergo training in | eadershipbés skills
instability, most of the trained members vacate the area after acquiring the relevant skills
in searchof jobs in urban areas. About 24% of the responded revealed that they have
acquired skills through the organized short courses in the community forest to harvest
forest products and carve woods into different tools that is sold for income generation.
It was further reported that the beneficiaries of the community forest resources differ in

their entitlements.

The findings of this study show that the community forest is a natural asset that is an
endowment. Similar findings have been reépdrfrom various studies elsewhere on how
different livelihood assets benefit from community forests (Bewal.2003; Mahantyet

al., 2006; Shackletomt al.,2007; Kamwiet al.,2015; Vrabcovaet al.,2019).

4.1.3Linking forest livelihoods benefits toforest dependence
During the faceo-face interviews, the respondents mentioned various benefits derived

from the forest as part of the contributing factor to their dependence on forest.
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The respondents revealed that the fopdsy a major role iproviding direct and indirect
livelihood benefits. Direct livelihoodenefits refer to forest ecosystem services under
Provisional services (foodnedicine, and building materials). Indirect livelihoods benefits

refer to forest ecosyam services under regulatory, ecological and cultural services.

4.1.31 Direct livelihoods benefits

Respondents were asked to rank the direct livelihoods benefits based on their value to the
household. They ranked the benefits to the household oreacsca(most important) to 5

(least important). Figure 5 shows that forest medicinal value is leasirtamp (3.86)
followed by food (3.1L Supply of forest based building materials (1.34) considered the

most important benefit.
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Figure 5: Forest benefits mean ranks in Masida CF

The forest benefits were then subjected to cross tabulation to determine the benefit
distribution relationship across the villages using the-<goiare test at 5% level of
significance. The results showed that the distribution of food and medicinal benefits

differed significantly (p< 0.05) across all villages whibuilding materialswas not
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significant. A non-parametric test was executed to find the associations among the
bendits. It was hypothesized that the distribution of the benefits is the same across the six

villages.

The results on Cochrands test showed that
different across households in the study area, thus thehgpbthesis was rejected.
Appendix12 shows the results of the Cochran Q test statistics. Thevs®rcomparison

of the benefits distribution on Figure 6 shows thdlt benefits medicinalfood and
building materialbenefitsare statistically significant (p<0.05) across the villages. Each

node on Figure 6 shows tleample number of successé&he yellow ine joins the
benefits to show that they are statistically signific#ik respondents (100%), cited forest
building materials, 81% medicinadnd 89% forestfood as a direct livelihoods benefit

derived from forest.

Pairwise Comparisons
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Forest Building material BEenefit
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Figure 6: Pairwise comparisons of the direct livelihoods benefit in Masida CF
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The mean rank results (Fig. 5) imply that provision of building materials (100%) was
highly ranked while medicinal value was the least ranked. Building materials are used by
every household in the study area. This result concurs with findings of other studies in
Namibia by Kamwiet al. (2015) and elsewhere (Fiket al., 2016; Jannagt d., 2018;
Langatet al.,2016; Newtoret al.,2016). Further test results (Appendi®) were carried

out to examine the influence of benefits to household forest depend@ineyreationship
between the all the three benefitas positiveand highly sigificant (p<0.05)(Appendix

13).

These findings agree with studies elsewhere, reporting that forest dependency is diverse
and reliance on the forest can be interpreted differently (Neett@h, 2016; Tieguhong

and Nkamgnia, 2012; Timket al.,2010; Timlo and Kozak, 2014).

4.1.32 Indirect livelihoods benefits

During the household interviews, respondents listed various roles that the forest play into
their livelihoods ranging from forest acting as windbreak, enabling gaseous exchange
(provides oxygen ahabsorb carbon dioxide) and regulate the temperature. In addition,
respondents further cited other benefits such as provision of shelter to their domestic
animals, leguminous plant species suctCatophospermum moparand Dichrostachys
cinereaenhance gbfertility for agricultural crops, forest hosts their cemetery and sacred
places for religious and cultural festivals, and educational and tourism attractions that
brings in incomes. After analysis, these responses were categorized into forest ecosystem
services. Figure 7 shows that 44% of the respondents revealed that ecological services are
the highest indirect livelihoods benefits followed by regulatory service (32%) and cultural
benefits (24%) being the least. The findings of this study correspohdtutly by Thoms

(2008) in Nepal and Vrabcowat al. (2019) in Namibia, who reported similar indirect

livelihoods benefits.
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Forest Ecosystem services

Figure 7: Indirect livelihoods benefits of Masida CF

4.1.4Contribution of forest resources to total hogehold income

4.1.4.1Forest resources income and forest dependency

Generally, most of the forest resources collected from the community forest area are for
own-consumption, and occasionally for sale. The results of this study show that
households of Mada CF depend on community forest for diverse forest products and
services. The study determined forest dependency of households by assessing the portion
of forest income contribution to the total household annual income as shdppendix

14.

In this dudy, the total household income was calculated from agriculture income
(Crop income + Livestock income); income from forest products (Medicinal plant sale,
eg.- Devil 6s cl aw; Pol es, That c-farm gncoass s ar

(Salarywages, Old age grant€hild grants, and business income).

However, t he tot al househol ds 6 i ncomes a

significantlydifferent (o > 0.05) across all the six villages of Masida community forest. In
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contrast, the agridwral income differed significantly (p < 0.05) across the six villages of
Masida community forest. It furtherbserved thatarmers in the study area are adopting
the innovations of the mixed cropping and rotational cropping to boost their yield, use

inorganic fertilizer e.g. NPK, use of improved crop varieties.

Their source of income is mainly from @&st products, although only 16%f the
households actively participating in haryv
forest products constituiy a significant quota. Figure 8 presents the average forest
dependency ratio of all households in each villages, showing the Forest dependency ratio

varied from 0.05 to 0.3, and Taulo and Sabelo villages had highest dependency.
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Figure 8: Forest dependency rato in the villages of Masida CF

Other villages are less dependent on forest resources e.g. Masida, the central village,
where most of the development is taking place, and people are less deépendemest
resources as they have other sources of income including salaries, child grant, old age
grants. The findings of this study concur with other studies from India and Bangladesh
that reported forestdependency in terms of derivadcome (ain andSajjad, 2016;

Jannaet al.,2018).
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4.1.4.2 Contribution of forest resources to total householslincome

The results of the contributions of various sources of income provide interesting outcomes.
For example, Appendit5 shows that the foreste sour ces have the hi
response frequency as the main source of incomes perceived by household heads, but in
monetary terms it only contributes 16% to the average annual household income. The
other norforest incomes contribute upto 84%t t he responden®.0s | i
The results as shown in Appendig further indicates that the contribution of the various
sources of householdsd income to the Masi

(p<0.05).

For instance, the averagenual income contribution of forest resources per household is
N$ 606.36 as compared to N$ 421.32 and N$ 1178.24 per household from Agriculture and
nonfarm income, respectively. This indicates that the forest dependency of Masida CF
residents is categaed as low, suggesting that income is not a good measure of

livelihoods dependency in Masida community forest area.

m Agriculture income

B Non-farm resource
Income

Forest resource
income

Figure 9: Percentage contribution d forest resources, non-farm resources and

Agriculture income to the total household income
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Table 3 presents the multiple comparisons of the contributions of different sources of
income using ANOVA. The result reveals that the average annual contribution of the
nonfarm income to the household was significantly (080.higher than that from Forest

resources and Agriculture. However, the annual contributions of income from the sale of

forest resources are significantly higher than that of the Agriculture incomes.

Table 3: Multiple comparison of sources of incomes in Masida CF

Mean Std.
Comparison Household Sources of Income Difference Error Sig.
Agriculture income Non-farmIncome -1461.405 59.298 .000
Forest Income -153.297 59.298 .026
Non-farmIncome Agriculture income 1461.405 59.298 .000
Forest Income 1308.108 59.298 .000
Forest Income Agriculture income 153.297 59.298 .026
Non-farmIncome -1308.108 59.298 .000

This finding reflects that the sale of extracted forest resources and produce from
agricuture is limited. One of the contributing factors to this could be related to the
remoteness of the area, and the free accessibility to forest resources and unemployment,
meaning that everyone is collecting the same resources from the forest and egetotryin

sell it, and there are few individuals who will buy it in the area. The same implies to
agricultural produce. The contribution of réarm incomes is high because people who

are employed gets salary every month and others get remittances from ldtaiese
outside the study area. This finding of this study concurs with the findings of Suleiman

al. (2019) who reported that rural people in remote areas tend to utilize forest resources for
subsistence rather than for cash income. In contrast, othees have reported that

agricultural income and forest resources are the most contributing to the total household



49

income (Mallessomet al.,2014; Ojeeet al.,2016; Endamanat al, 2016 Jain and Sajjad,

2016).

The results on household levels of inw® categories show that the 70% of households are

in the Poor group category, 20% are in the Moderate category while only 10% were in the
Rich group (Appendix 7). Therefore, the dependency on forest in Masida CF may be
interpreted in terms of the dimensiec t hat focus on fApeopl eod
strong spatial relationship with forest (Newteinal.,2016) since the people of Masida CF

live within or in proximate to the forest (Belcher al.,2015). Figure 3 shows that most
people of Masida CHive within a certain distance to the forest edge. Although the
commercial livelihoods of people are not forbased, their proximity and access to forest
resources shows that they depend on the forest as a source of food, firewood and
supporting enviromental services as reported from other studies (Bxsal., 2012;

UNECE, 2014; Timko and Kozak, 2014).

The findings of this study further confirm that household in the lemewme (poor)
category are highly dependent on the forest than the highemencategory (rich group).
This finding is in agreement with results from other studies (Eikal.,2016; Teshomet

al., 2015).

4.2 Socioeconomic Factors Influencing Household Dependency on Forest

4.2.1 Socieeconomic characteristics of respondents

The socieeconomic characteristics of respondents are shown in Table 4. The average
household size per households in the study area is dominabtlpe®ple, comprising
45.9% of the occupants. About 71.4% of the respondents were head of the households and

only 28.6% were represented in their absence by their children, wife or husbands and
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Table 4. Socio-economic characteristics of respondents in Masideommunity

Frequency Percentage FrequencyPercentage¢
Gender of Responders Respondent type
Male 64 34.6 Head of Householc 132 71.4
Female 121 65.4 Representative 53 28.6
Age of Respondents Marital status of Respondents
1828 41 22.2 Single 57 30.8
29-39 62 33.5 Married 93 50.3
40-50 44 23.8 Separated 6 3.2
51-60 15 8.1 Widowed 13 7.0
61+ 23 12.4 Cohabitant 16 8.6
Size of the household Level of Formal education
1-2 22 11.9 None 30 16.2
35 85 45.9 Primary 46 24.9
6-8 65 35.1 Secondary 106 57.3
8+ 13 7.0 Tertiary 3 1.6
Occupation of Respondents Ethnicity (Tribe ) of Respondents
Unemployed 110 59.5 Mafwe 165 47.3
Farmer 55 29.7 Mafwe; Zambia 3 0.9
Pensioner 16 8.6 Kwamashi; 4 1.1

Zambia

Civil Servant 1 0.5 Masubia 4 11
Private Company 1 0.5 Totela 4 1.1
Business Enterprise 1 0.5 Mbalangwe 2 0.6
Others; Speify 1 0.5 Mbukushu 3 0.9

Years of residence in the village

0-10 32 17.3
10-20 17 9.2
20+ 136 73.5

relatives living in the same with the house household head. About 73.5% of the

respondents indicated to have resided in the area fol20wgears and 50.3% are married.
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Majority of the respondents (89.2%) belong to the Mafwe tribe. Females constituted
65.4% of the respondents interviewed and the majority of respondents were iri tB8 29
age groups (33.5%). Although the majority of thesspondents (57.3%), indicated to

have attended formal education up to secondary level, 59.5% of these were unemployed.

4.2.2 Socioeconomic factors influencing householddependency on forest

Socioeconomic factors that influendeo u s e ldepéndesc@n forest are presented in
Table 5. Results of the Likelihood ratio test (207) of the regression model is significant
(p<0.05), the logistic regression model has an explanatory power that explained the total
variation in the dependent variable with an aWefitness of §* value of 48.132,

P< 0.05). Indicating a significant relationship between the independent variables and
forest dependency. The logistic regression model likelihood test ratio, model coefficient,

model summary and é$mer and Lemeshow {H) test are shown in Appendix8.

The model predicted forest dependency with 70 % accuracy (App&8diXhe pseudo
R? (0.31) indicating that the independent variables fitted in the model explained 31% of
the total variation in thelependent variable. Therefore, these variables can be used as

explanatory variables for further studies on forest dependency elsewhere.

The Age of respondents (4050) have a positive coefficient and significant (p < 0.05)
influence on forest dependencihe upper to tertiary education level also had negative
relations and significant (p<0.05). Furthermore, the area of land owned have positive
coefficient and significant (p<0.05). The remaining variables did not significantly explain

forest dependency, uk the null hypothesis was rejected.
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Table5: Socioceconomi ¢ factors influencing househ
95% C.l.for
EXP(B)
Predictors B(S.E) Wald Sig. Exp (B) Lower Upper
Constant 18.5(4019.0)  0.000 1.000 11365748.9
Age (40-50) 2.2(1.01 4.621 0.032 8.750 1.211 63.214
Education(none) 0.9(1.67) 0.298 0.585 2.512 0.092 68.429
Education(Primary) -0.8(1.60) 0.252 0.616 0.449 0.020 10.223
Education(Secondary)  -0.97(1.54) 0.403 0.526 0.376 0.018 7.711
Educdion (Tertiary) 7.639  0.05%4
Hectares Owne(D) 1.2(0.53) 5.016 0.02% 3.269 1.159 9.217
Hectares Owne(il-3) 1.9(0.78) 5.813 0.01¢ 6.515 1.420 29.889
Hectares Owne(#-6) 2.1(1.03) 4.086  0.043 7.983 1.065 59.831
Hectares Owned (7+) 8.056  0.04%

Significant level $<0.05,

Tests: X2 Df P-value
Model evaluation (overall):

Likelihood ratio test 206.768 8 0.005
Goodness of fit test:

H-L Statistics 8.387 8 0.397

Notes: Percentage of Accurate Classification (PAC): Null modesi£%; Model with
independent variables = 70.3%; Cox & Sneft R.229; Nagelkerke R 0.306;

Sample size used in the analysis (n) = 185

The findings of this study indicate that the model with independent variables (PAC: 70.3)
performs better than the nuflodel (PAC: 54.6). The results shows further that the model
performance is statistically significant®((8.d.f) = 206.768, p<0.05). The inferential test
for goodness of fit, the Hosmer and Lemeshow { statistics, indicates that the model

fit the dag well (* (8 d.f) = 8.387, p> 0.05). The descriptive measures of goodnéiss of
also supports that the model fits the data well (Cox & SnekR.229 & Nagelkerke

R? = 0.306). The results indicate that the constant variable of the modsigsificant

and will not be included (p>0.05).
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The positive relation of age in the households (aged 80) to forest dependency in
Masida CF was attributed to the fact that at this age, the head of households build houses
using materials collected frothe forest and use forest resources both for subsistence and
for commercial purposes. Similarly, those aged 80 are people with experience of the

forest in identifying forest resources for various uses. Furthermore, the influence of age
groups (401 50) imply that the majority of the respondents were unemployed, and at
active age to get into the forest to harvest forest resources. In contrast, as the age reaches
60 years, the citizens of Namibia are entitled to theaglel social grant and hence their
status of unemployment changes and rely less on forest resources. In a study conducted in
South Africa, Ofoegbuet al. ( 201 7)) reported that 165 e ag

significantly (p < 0.05) influenced use of the forest resources.

The primary to tdiary level of education is negatively related to forest dependency,
showing that an increase in one unit of the education causes a decrease in the odds of
householdsd high dependency on the forest
least found irthe area and they have secured employment, and rarely use forest resources
in their households. Furthermore, the negative association with education level indicates
also that as community members get more educated, their understanding of health
vulnerabilty associated with using the forest as natural ablution facility increases, and
build pit latrines or flush toilets. Similarly, Newtast al. (2016 and Jain and Sajjad
(2016) reported that the higher level of formal education reduces reliance on forest as
education increases prospects of diverse employment opportunifies. positive and
significant (p<0.05) relationship between forest dependamncythe size of the area (ha)
owned by Masida CF residents is explained by the fact that households whorgemn la

areas of land tend to clear the forest for expansion of agricultural activities.
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4.2 3 Reasorsinfluencing household todependon theforest

During the preesting of the questionnaire to be used for the household interviews, the
respondents reveale that the most socieconomic descriptions for households
dependence on forest in the area was MAThe
ablution (toilet) facility, offers easy accessibility and cheap aadpm of forest resources

in the area with high unemployment and low income, and hence inability to spend on

alternatives such as gas and electricity (Appe2@)x

During the faceo-face household interviews, it was reported that the inability to pay for
alternatives such as electriciiypd gas was not considered a good reason for dependence
to forest resources, especially in the villages of Masida (0%), Kansoko (11.8%) and
Sabelo (16.7%). However, this reason was more important in Sitanta (70.4%) and Taulo
(68.1%) villages. This resulimplies that residents in these two villages rely more on
forest resources for energy, whereas residents in the other villages can afford to use

electricity and gas in their household instead of relying on forest resources.

The relationship between theasons influencing households and forest dependency status
was explored using multiple response analysis. The results (Table 6), show that the
majority of respondents cited factors that influence their dependency on forest resource as
(a) Forest use as natl toilet facility, (b) Provision of free medicine from the forest,

(c) Easy access to the forest without dnayvestingrestriction (d) Forest resources are
cheap to get(e) The forest provides some income to the unemployed and (fpifeeest

resources because they cannot afford to pay for alternatives such as electricity and gas.

The influence of each of these reasons in all six villages was tested using the Pearson chi
square test and was significant (p < 0.05). Thelt®showthat provision ofmedicine
(19.3%) by the forest is a strong motive that makes household to depend on forest,

followed by natural ablution function of the forest with affordability to pay for alternative
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being the least mentioned. This finding can be enpth by the fact that Masida CF is a
remote area, and residents encounter transport problems to reach the nearest health center
located at Sibbinda, 25 km away. This makes people to use forest as a first aid before a
patient is taken to the hospital. Thalwion facility function is observed in the study area

that only houses with an old aged or senior citizen had Pit latrines built by the government

in a campaign for the healthcare and reduction of the diseases.

Affordability to pay the utility of electcity and gas was higher in some households where
the Northern Region Electricity Supplier (NORED) has installed electricity lines in
villages and is continuing to erect poles across all villages, expecting the household to buy
the electricity prepaid metebox to install in their houses. However, in the sampled
households, only a few (8.7%) have managed to pay for the service and those who afford
to be connected majority are using it only for light in the houses, but for cooking and

heating, they still usthe firewood.

Table 6: Reasons for depending oMasida community forest

Motives contributing to dependence on Forest

Reasons for Dependence Code Count Percent of
responses (%)

Forest provide free medicine 1 150 19.3
Forest srve natural ablution 2 147 18.9
Forest is easily accessed 3 144 18.5
Forest products cheap acquisition 4 140 18.0
Unemployment 5 129 16.6
Cannot afford to pay alternatives 6 68 8.7
Total responses 778 100
Valid cases 185

4.3 Extent and Consequenes of Forest Dependency on Forest Resources
The causes of scarcity of forest resources in Masida CF are shown in Figure 10.
The majority of the respondents (74%) attributed the scarcity of forest resources-to man

made activities (e.gvertarvesting) and natural causesq. climate change).
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Figure 10: The reasons for the disappearance of some forest resources

A quarter of the respondents refaatl to have no idea on scarcity oyaeason in mind of

what could have caused the scarcity of forest resolmasethesevas assumed that these
were mainly community members who are involved inillegal harvestingof resources,

but feared prosecution for contravening the law as theyebaferest resources without

the required permits. This finding is supportedtiystudy of Kamwiet al. (2015) in the

same region, that community members fail to disclose their use of the forest for fear of
prosecution according to the Forest Amendmeat 2005 (Act no.13 of 2005) fathe

harvesting of trees in a community forest.

4.3.1 Purposes of forest resource collection from the forest
Table7 shows that most of the collected forest resources are used for own consumption
with firewood and poleard little were collectedor sale.This was observed in the study

area that no household collects any forest products strictly for sale.

The small portion of the extracted forest resources is sold to the surrounding village
markets or shebeens for cashome. Similar findings have been reported in other studies

(Jain and Sajjad, 2016; Suleimainal.,2017; Jannagt al.,2018).
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Table 7: Purposes @ forest resources collection byMasida community

Collected resources Own use (%) Both (Sale and Own usej%)
(n=189H (n=189
Poles 83 17
Timber 2 0
Wild fruits 65 22
Thatch grass 62 28
Firewood 98 2
Medicinal plants 61 25

4.3.2 Extent ofuse and consequenced dependencyto forest resources

4.3.2.1 Firewood
(a) Firewood for own consumption purpose
Use of firewood as a source of energy for cooking was cited by 98% of the households

(Table 8).

Table 8: Sources of energy for cooking in Masida CF

Product(s) Used Number of households
Firewood only 182
Firewood and Gas 1
Firewood and Electricity 2
Total 185

Table 9 shows that 96% of the households across the villagesGoleghospermum
mopaneas the highest targeted tree species for firewood in the area, followed by

Terminalia sericed47%). Acacia fleckiiwas the least (0.5%) targeted species.

Table 9: Harvested species fofirewood in Masida CF

Species Number of househol ¢
Colophospermum mopane 178

Terminalia sericea 84

Combretum collinum 24

Baikiaea plurijuga 22

Dichrostachys cinerea 17

Acacia erioloba 15

Combretum imberbe 5

Combretum engleri 4

Acacia fleckii 1
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The respondents revealed the number of times they visit the forest to collect firewood and
the quantity collected (Tab&0). The results show that 44% of the households collected

firewood in 11 2 days, collecting 83 bundles of firewood.

Table 10: Frequenciesand quantity of firewood harveged by households

Total Households

Frequency (n =185) Quantiti es collected

1-2 days 82 (44%) 83 bundles

3-4 days 44 (23.8%) 84 bundles and 2 bakkies load

Once a week 44 (23.8%) 95 bundles

Once in 2 weeks 8 (4.3%) 5 bundles, 4 sledges and 3bakkies load:
Once a month 7(3.8%) 10 bundles, 6 sledges

Table 10 further shows that beneficiaries of Masida CF extract a total of 277 bundles of
firewood the assumed weight B0kg/bundle and 5 bakkies loaitl i§ assumed to carry

1 000kg or 1 ton/bakkie) and 10 sledgesg$umed to carry00kg/sledge) per month for
own consumption from theofest. This is equivalent tb5 540 tons (1ton = 0.001¥nor

15.540 mof firewood removed from forest.

(b) Firewood for commercial purpose

According to the Forest Act, 2001(Act no. 12 of 2001, as Amended in Forest Amendment
Act 2005 (Act no.13 of 2005) under Forest license for Harvesting (section 22, 23, 24, 27
and 33/ regulation 8 and 12), the Community Forest Office, is given user right to use
resources for commercial purposes. This study obtained data recorded on the permit
system at the office, focusing mainly on the species use and quantities harvested over a
tenyear period (2007 to 2017). Data from the office showed that the Management body
iIssued harvesting permission to individuals from within or outside the areaweshar
firewood for commercial purposes to different destinations. A compilation of all permits

revealed that majority of harvesting permits issued for firewood from 2008 to 2016, was
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6.8 tonnes of firewood forColophospermum mopan@nd while only 1 tonne 6
Dichrostachys cinereavas recorded in 2012 (Table 11). This gives a sum of 7.8 tons or

0.0078n harvested commercially.

Table 11: Species harvestedor commercial firewood in Masida CF

Year Species Product type Quantity
2008 Colophospermum mopane Firewood 0.3tonne
Colophospermum mopane Firewood 0.3tonne
2009 Colophospermum mopane Firewood 0.67tonne
Colophospermum mopane Firewood 1 tonne
Colophospermum mopane Firewood 0.05tonne
Colophospermum mopane Firewood 1 tonne
2010 Colophospermum mopane Firewood 1 tonne
2012 Dichrostachys cinerea Firewood ltonne
2015 Colophospermum mopane Firewood 0.5tonne
2016 Colophospermum mopane Firewood 1ltonne
Colophospermum mopane Firewood ltonne

However, herecordkeeping ¢ all species permit issued was not up to standard as not all
of the forest management committee, are able to fill the permit forms correctly, due to

their educational level. Some permits are incomptétes very difficult to record.

4.32.2 Thatch gras

(a) Thatch grass for ovn consumption purpose

The study results show that 88% of the respondents indicated to use thatch grass for
roofing their hutqTable 13. In the study area, more women 1®®.2%) collects thatch

grass as compared to man 57(30.&%)nterpartgp<0.05). Majority of the respondents
(47.6%) indicated to collect thatch grass once a year or during the otlsetdof season,

while 8.1% indicated that it takes them more than five years to return to the forest to

collect thatch grass og they thatch their huts.
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Table 12: Frequencies and quantities of thatch grass collected in Masida CF

Frequency Total Households Quantities collected
Once a year 88(47.6%) 4098
2-3 years 36(19.5%) 1190
4-5 years 24(13%) 1497
More than 5 years 15(8.1) 895
Total 153 7680

When household heads were asked about the species of thatch grass used for thatching
their huts, the majority of the households reported the uskristida congesta59%)

followed byAndropogon huilens{88%) (Fig.11).

Heteropogon

Stipagrostis
contortus . .'.
Sporobolus 0 hirtigluma
: 4% o
africanu 3%

5%

Cymbopogon-
excavatus
11%

Andropogo
huilensis
18%

Figure 11: Thatch grass species used in Masida CF

4.3.2.3 Wild fruits

The studyresults on the species of wild fruits collected by households in the study area are
shown inFigure12. Some of the wild fruits are not directly consumed after collection but
need to be cooked before being eatenGuportia coleosperméruits. The study reveals

that Grewia falcistipulata(82.2%) andGrewia retinervis(73.5%) are the most collected
while Parinari capensis(4%) and Annona senegalens{8%) fruits were least collected.
Other species mentioned by less than 5 households inclBéechemia discolor,
Garcinea livingstoneii, Adansonia digitata, Ximenia caféghinziophyton rautanergnd

Ziziphus micronata
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Figure 12: Species of wild fruits collected in Masida CF

Regardinggender roles in the householtlse majority (65.9%)collectingwild fruits as

food were females.

4.32.4 Poles

(a) Poles br own consumption

During the interviews, respondents listed the species targeted for different household
own consumption benefits including species used for poles to construct their houses
(Table B). Colophospermum mopaiwethe most preferred and kasted species for poles

(98%) in all the villages, followed bierminalia sericed65.9%).

Table 13: Preferred species for poles in Masida CF

Total Households response(s)

Species (n=18H
Colophospermum mopane 182
Terminalia ®ricea 122
Dichrostachys cinerea 64
Acacia erioloba 9
Baikiaea plurijuga 9
Combretum collinum 4
Combretum imberbe 2

2

Lonchocarpus nelsii
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Regarding harvesting of poles to construbbaseor to maintain the hous@sable 1

shows that most househsldollected most poles at a frequené® i 5 years.

Table 14: Frequencies and gantities of poles collected by households

Frequency Total Households Quantities collected
Once a year 25 4110
2-3 years 61 8200
4-5 years 74 9365
6-7 years 15 3020
Once in 10 years 10 2110
Total 26805

(b) Poles forcommercial purpose

In addition to the poles used for own household consumptiasidaCommunity Forest
Office records indicated that three species preferred for poles for aorahyeurposes
from 2008 to 2017 wa€olophospermum mopanéth total of 11036 poles permitted and
harvested out of the community forest, followed by 354 poles permit3eioninalia
sericeafrom 2009 to 2015 and permits for 1100 polesDi¢hrostachys ciarea from

2014 to D15 (Table 1%

Table 15: Tree species harvested for poles from 2008017

Year Species Quantity
2008 Colophospermum mopane 42
2009 Colophospermum mopane 1326
Terminalia sericea 72
2010 Colophospermum apane 120
2012 Colophospermum mopane 2560
Terminalia sericea 171
2013 Colophospermum mopane 4182
Terminalia sericea 61
2014 Colophospermum mopane 686
Dichrostachys cinerea 100
2015 Colophospermum mopane 506
Terminalia sericea 50
Dichrostaclys cinerea 1000
2016 Colophospermum mopane 1274

2017 Colophospermum mopane 340
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4.3.2.5 Droppers

(a) Droppers for commercial purposes

The official data further show th&olophospermum moparspecies is among the three
highest preferred species for gpers followed bylerminalia sericegTable 16). During
2009 to 2013, a total of 30150 droppersQiflophospermum mopaneere harvested,

while from 2013 to 2014 a total of 14980 dropper3$eriminalia sericeavas harvested.

Table 16: Species harvested for droppers from 20092014

Year Species Quantity
2009 Colophospermum mopane 500
2012 Colophospermum mopane 26000

Dichrostachys cinerea 400
2013 Colophospermum mopane 3650

Terminalia sericea 13330

Dichrostachys cinerea 500
2014 Terminalia sericea 1650
4.32.6 Timber

(a) Timber harvested for commercial purpose

Despite the fact that the filing of permit system at Masida CF office was not up to date,
there were records of different species permitted to be harvestenii@r from the sea

from 2009 to 2014 (Table }7These products were harvested and processed in the forest
and transported out as finished and sémshed products such as finished planks. A total
of 150 planks fronPterocarpus angolensisere processk while a total of 183 finished
planks and 82 senfinished cants foBaikieae plurijugawere permitted and transported

out of Masida CF to other destinations (Table 17).

Other products recorded were tree harvesting for different purposes such asasigdge
canoe carvings. As per stipulated Forest Act 2001, all the harvested resources have to be

deducted from the Annual Allowable Cut, as set in the management plan and an annual
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block permit that is issued by the respective Directorate of forestry ofider which the
community forest falls. During this study in the community forest, no block permit or
management plan document was available for erbesking the harvested species and

guantities.

Table 17: Forest resources harvestd for various purposes from 2009 2014

Year Species Product type Quantity
2009 Pterocarpus angolensis Planks 50
Pterocarpus angolensis Planks 100
Baikeae plurijuga Planks 23
Baikeae plurijuga Planks 30
Baikeae plurijuga Planks 100
Baikeae pldjuga Planks 30
Baikeae plurijuga Blocks/Cants 30
Baikeae plurijuga Blocks/Cants 30
Baikeae plurijuga Blocks/Cants 10
Baikeae plurijuga Canoe 1ltree
Guibortia coleosperma Canoe 1tree
2010 Baikeae plurijuga Blocks/Cants 5
2011 Baikeae plurijug Blocks/Cants 3
Baikeae plurijuga Blocks/Cants 4
2012 Baikeae plurijuga Spatula 50
2013 Afzelia quanzensis Sledge 1
2014 Baikeae plurijuga Sledge 1

4.3.2.7 Medicinal plants

Figure 13 shows the number of households and species used for medigiuesles in the
study area. During the fade-face interviews, it was reported that fherminalia sericea
(28%) andColophospermum moparn(@5.9%) are the most species used for medicinal
purposes.Other species thawere revealed to béess preferred for adicinal purpose
included Boscia albintrunca(4), Ziziphus mucronata(3), Adansonia digitata(2),
Dichrostachys cinerea, Pterocarpus angolensis, Sclerocarya biaed Strychnos

cocculoidesvith eachmentionedoy one houdaold.



65

Frequency of responses
BN WA O
ool NeleNe)
L 1 1 1 1 1
..
]
w
I
N
I
[EEY
il
|_\
I S
||
m o
B o,
r Ul

. \O .
oﬁe’ ((\OQ \)ﬁ(\ \& Q0 \‘(\\0 & Q,(Q\ ) L,QQ'

\ o < g &

Qo N X o & ¢ N S A

O 4 & N\ ° & Qf\'\) (;\0 C ¥ C 3 )
& @ ¢ T ¢ @ E

© 6(\ Y + R\

R o *®

& &
\3\0‘
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Figure 13 Medicinal plant species in Masida CF

Overall, the study results reveal tl@tlophospermunmopanespecies is highly preferred

for various products both at household own consumption and for commercial purposes.
This shows that in the study ardhese species can be classified as an endangered species
aspartially supported by the high use frequency and the quantity reported from household
interviews as well as the actual quantities from harvesting permits.
Also, Colophospermummopane and Terminalia sericeaare harvested for droppers
(<10 cm diameter) to poles (up to 30 cm diametendm the inventory conducted 2009 in

the Zambezi region, it was estimated tRatlophospermum mopané¢akes 88 years to
reach a Dblof 15 cm at a growth rate of 0.17cm/year whikrminalia sericedakes 24

years at a growth rate of 0.61 cm/y@dackenberg, B. Personal Communication, 2009)

The findngs of this study concur with trstudy by Ashley and LaFrancil997), citedby
Kamwietal.(2015) ; who reported that Arur al C
poles for household construction and firewood as the main source of energy on a daily

basis. 0 Anot heretat 20l%) nlsofto;n Ndnibiedugports the current
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findings revealing that management of forests in Namibia experiences challenges in
applying traditional centrallgontrolled forest management approaches because local

people rely heavily on forest resourcestheir livelihoods.

The results othe current study are also similar to the findings of other studies; including
Awono and Levang (2018) in Cameroon, that revealed that community forests are
exploited for various activities creating worries on sustii@ management and that
forests are exploited by outsiders or com
hence degrading forest o6s atalt(2018)airl Baqgladeshnt i a
revealed that forest dependency is considered przttie when the forest resources are

used commercially.

Mohammedet al (2010) also reported that the extent of forest resource utilization by
communities can be identified through the different fokested activities that are being
carried ait by the conmunity members. Alnad and Stacey (2016) also found that in rural
households, firewood, medicine, building materials and wild fruits are common uses of
forest resourced.he findings orpermitissuing correspond with the findings by Vrabcova

et al (2019)in Namibia that illiteracyamong the community forest management body is a

major challenge in commercializing of forest resources.

4.4P e o p Peecé@pson to Forest Dependence in Relation to the Sustainability of
Forest Resources
44 1 Peopl ena forest esowged importance
During the face to face household interviews, the Likert type questions were used to assess
the household forest importance and usefulness to their livelihoods. The results were

subject ed t o-squiretesPniblashasvedrihatsall tleeseifoscaling differed
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significantly (p < 0.001) across the six villages for household forest importance (Table 18)

and helpfulness (Table 19).

The majority of the households interviewed perceive the forest as very highly intporta
especially at Kapani; Sabelo and Kansoko villages ranking the forest importance as high
(Table 18. On the other handwo households iTaulo (1) and Sitant41) villages ranked

forest to be of low importance and not helpful.

Tablel8 Peopl edbs perception on the importance
Importance of forest products to household

Village name Very high High Medium Low

Kapani (n = 24) 15 6 3 0

Kansoko(n = 34) 4 28 2 0

Sabelo(n = 36) 0 36 0 0

Masida(n = 17) 3 14 0 0

Taulo(n = 47) 3 37 6 1

Sitanta(n = 27) 3 17 6 1

Regarding lhe usefulness of the forest, medlage households ranked the forest as highly

usefulexcept oe household whiound forest to be of no use Taulo(Table 19.

Tablel9 Peopl edbs perception on hel pfulness of

Village name Very helpful Helpful Not helpful
Kapani (n= 24) 15 9 0
Kansoko (n = 34) 4 30 0
Sabelo (n = 36) 0 36 0
Masida (n = 17) 2 15 0
Taulo (n = 47) 2 44 1
Sitanta (n = 27) 2 25 0

442 Peop e 6 s p e r c eapaitlabilityrof favest resolnrees
The study disclosed that the availability of forest resources varies. MafBE&p) of

respondents reported that medicinal plants amenty the same as irarlier periods
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(Table 20; thach grases are decreasing74%), while firewood is slightly increasing

(36%)

Table 20: Perceptiors on forest resource availability in Masida CF

Name of resource Increase (%) Decrease (%) Same as before (%)
Poles 35 36 19
Thatdh grass 12 74 15
Fodder 32 42 32
Firewood 36 28 37
Medicinal plants 5 10 85
Wild fruits 26 32 40

This is in contrary to the study by Janeatal. (2018) who reported that the all resources
were decreasing due to dependency although small portiofisebfvood, poles and

medicinal plants remained as before.

This result reflects the current situation of Masida CF that more people are building their
roofs using thatched grass and frequent droughts make it hard for grass to reach
harvestable size. Kawi et al. (2015) working in the same region reported that drought

spells are causing more tree species to dry out and turn into firewood thus firewood

availability turns to increase. Similar findings were reported by Ahmad and Stacey (2016).

4.43 Peopl® s p eon enéopest iesources collection

Respondents were asked to rate the collection of forest resources as to whether they have
decreased, increased or remained the same as before. According to the respondents, forest
resources collected by the comnities in the area tend to vary per forest resources
(Table 21). Collection of thatch grass was reported by 63% of the respondents as
decreasing; in contrast, 55% of the respondents reported increasing pole harvesting; while
79% and 56% of the respaswts respectively, reported collection of firewood and

medicinal plants not to have changed.
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Table21l: Thepeop | es 6 p dorest eepotirce @allectiormimMasida CF

Increase (%) Decrease (%) Same as before (%)
Name of resource (n=189H (n=189 (n=189
Poles 55 28 17
Thatch grass 26 63 11
Fodder 25 40 34
Firewood 16 5 79
Medicinal plants 4 40 56
Wild fruits 56 8 37

Above findings were supported by the Pearsorsgbare test showing that collection of

all five foreg resources was significantly (p < 0.001) different across all villages; only
fodder collection was insignificant. These results reveal that the collection of fodder by
villagers who own cattle in the area has not changed. A similar finding was reported by
Jain and Sajjad (2016) that families who own more cattle mostly depend on the forest for
fodder, and further supported by Ofoegbeu al. (2017) that households that possess
animals and have lived long in a community tend to depend more on the forest becaut 6 s

relatively low cost in supporting their livelihood strategies.

4.44P e o p lexeptionsmn the level of dependency to forest resources
The study revealed that all beneficiaries of Masida community forest tend to use forest
resources for buildip materialssuch as thatch grass, poles, rafters, droppers for roofing

and surrounding the courtyafdable 23.

Table22 Peopl ebs perception on the | evel of f
Low (%) Medium (%) High (%) Very high (%)

Forest dependence (n=185 (n=185H (n=185 (n=185

Income 14.1 13.5 69.7 2.7

Food supply 10.8 46.5 42.7 0.0

medicinal plants 37.3 58.4 4.3 0.0

Fodder 36.2 12.4 43.8 7.6

Building materials 0.0 0.5 82.2 17.3

The Likert scale assessment on the leviellependence per benefit revealed that building

materials, income and fodder benefits are scaled as high, the food supphedicthal
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plant scaled mediumThe high income dependency perception on forest resources is

caused by thsinglehigh income derigd by beneficiaries of the community foresiring
a seasonalsale of Harpagophytum procumbeng d e v i | Ofacilitatet dyw jhe
community forest committee andimmportant tohouseholdsvho participate irharvesting
and sellingd e v i | OBuildiogl nsatwials and fodderwas scalechigh sinceall of the

household uses forest resources for building their dwellings whereagythie fodder is

brought by the availability of unused fodder due to limited number of livestock in the area

that graze freelyHowever, the community forest is a source of medicine as people

initially prepare different forest products concoctiasdirst aidbefore being taken to the
nearby hospital that is 25 km away at Sibbinfhe Pesson chisquare test results
showed thatthe elationship of the benefits among the villagess significanty

(p < 0.001) differenbetween villages in their level of dependence to forest resources.

The results of tpdraemionshawsadny ionnd i pvel odpal adltibéss
changes in the stock of thesources referreth, aswhetherit wasincreasing, decreasing

orthe same as befor&dfhe results from the current

ev

st

are in agreement with the study by Chimello de Oliveira (2008 i cat i ng t hat

perceptions give a better reflection of the history of the environmental status rather than

the ecological dimension of the changes. Moreover, results of this study are similar to

Fernanded_lamazarest al. (2016) who reportethatt he | oc al peopl ebs

a basidor monitoring the changes swvailability and utilizatiorof common pool stock of

natural resource

4.4.5 Alternative interventions to support forest resourceconservation

At the end of every interview, thespondents were asked to give their views on possible

interventions that could reduce their dependence on the natural forest alone as a source of

(
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livelihood supplier, hence promote natural resource conservation. The responses of
respondents are shown inbla 23. About 56% of the respondents suggested adoption of
Agroforestry followed by Brickmaking (20.4%) and micro projects (19.2%). This will
enable people to use their own planted trees in household orchards as supplements of food

and make bricks insteax cutting trees for building materials.

Table 23: Interventions suggested by households towards forest cegrvation

Appropriate interventions to conserve the forest

Alternative measures Code Count _ Percentof
Responses (%)

Agro forestry 1 93 55.7
Brickmaking 2 34 20.4
Micro projects(Basketry, Poultry, Bakery) 3 32 19.2
Woodlot nursery 4 7 4.2
Beekeeping 5 1 0.6

Total responses 167

Valid cases 185
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CHAPTER FIVE

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusiors

This study hashownt hat t he householdo6s forest depe
householdgcharacteristics and that households in the lower income category are highly
forestdependentthan the highincome categoriesThe studyhas shownthat frest
resource colletion, remittances, piecework, farming, social grants, aades arethe
livelihood strategies andbfest resources contribute 16% to the total annual household
incomes in thetady areaThe study further reveals that the seemnomic factors such

as @e of respondentseducationand lectares of land owned significantly <@.05)
influenceforest dependency. Natural ablution facilipypvision of free medicine, cheap
acquisiton of forest resources, easy accessibility to the forest, andployment were
found to besignificant factors influencindgy o u s e Hooebt dieppéndency in the study

area

The extraction of forest resources for both own consumption and for commergiases
through permit system is not well documentethich may not give accurate figures on
utilities of forestresources in the arelm addition,bookkeeping at the community forest
office is not up to date, thus forest permission issued and quantiytiined could not
be traced duringhe study period. llliteracyamong the community forest management
body is one of the majochallengesHowever, certain species were highly targeted for
multiple uses e.gColophospermumopaneand Terminaliasericea.Firewood is the most
frequently collected resourcasdis used as supplement in households thHaveaccess

to electricity and gaswvhereby it isused for heating or cooking. Thssudy furtherreveals

thatl oc al peopl ebs per c datgrihgithe sustdinabilityod cormmom a s i s
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pool natural resourcestock Agroforestry, bickmaking and beekeepingre appropriate

alternatives to embark upon instead of relyamjorest resources alone.

5.2 Recommendations

The study has the following to recorand;

(i

(ii)

(iii)

(iv)

v)

(vi)

(Vi)

An in-depth study and forest resour@gventory shouldbe carried outto
determine the intensity of resource consumption in the area.

The inservice training in bookkeepinghouldbe conducted to the management
body of the community forest

Conductawarenessreation onesserknown treespecies tdessen the burdeon
the targeted species

The Community Forest management body to set up agroforestry trial orelsards
an alternative taising the natural forest alone

The development and protion of fuelefficient stovesto reducethe high
consumption of firewood

Directorate ofForestryand stakeholdershouldprovide seedlings of fagfrowing
species for planting in home gardens, fruit orchards or on common lands
Strengthenmanagemenbody to reinforce the practice of early burning in the

area.
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APPENDICES

Appendix 1: Community forest benefit distribution plan

,,,,,,

Benefit Who benefits Method/Rules
10% of surplus ~ Traditional In return the TA supports ¢raims and objectives of the
income Authorities (TA)  Community Forest
Community decides on what should be funded at the
Development Fund All members AGM. Proposals to be submitted to the management
authority at least | month before the AGM.
25 % of Surplus FMC The Managment Authority to cater for running costs

income and Honorariums taken quarterly
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Appendix 2: Household questionnaire

Questionnaire for Household survey (Semi structured)

QuestionnaireNa é é. . . | n

Constituency
Enumer ator 6s

Na me

of

Househol d

Vi

tervi

s 7z oz oz

sr s7 17 rr L 1L IL

rr r7 7 27

s 7L L7 2L L7 2L L7 L L

sz

sz

Regi@ohe&e&&& éééé

ew dat e@&ecececececéecé

,,,,,,,,,,,

eeeeeeeeeee.

sz

éé

é

//////

name éeééeééeééééé ebéeetédtéd é.
'l age €ééééeéééeééeceeacaeeadacsé
coordinat es: Sééeeeeéé c&éEe e eeeé
Representati\l;|

Respondent: Head of househoL._—|

Na me

of

"""

Section A: Household demographics

6.

"""

Gender of the Respondent 1. Male 2. Female
Age of the Respondent (years)
1. 1871 28 2. 297 39 3. 4071 50 4. 5171 60 5.61+

(2000- 1990)

(1989-1979)

(19787 1968)

(1967-1958)

Before 1957

,,,,,,,,,,,,,,,,,,,,

R e

Number of years being a resident of this village

1. 0-10years
(2008-2018)

2. 107 20 years
(1998i 2008)

3. 20+ years
(Before 1998)

Size of the Household (Number of peopldhia household)

Males

Females

Age

Occupation

018

197 39

407 60

61+

Level of Formal Education of Respondent

1.None

2. Primary

3. Secondary

4. Tertiary
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7. Occupation of the Respondent
1. Unemployed | 2.Farmer | 3. Pensionel 4. Civil | 5. Pivate | 6. Business
servant | company [ent er p
Ot hers (specify)éééeéééeeééeecéeéeéeceé
8. Marital status of Respondent
1.Single 2. Married | 3. Divorced| 4. 5. 6.
Separated | Widowed | Cohabitant
9. Sources of Household income
1. Salary 2. Livestock 3.Crop |4.0Id| 5. Forest| 6.
farming Farming | age | products| Business
grant
Ot hers (specify)eéééeeéééeeceééecéeéeceéecéeéece.
10.  Monthly Income level of household (N$)
1. Below 2. 1501- 3. 3001- 4. 5001- 5. Above
1500 3000 5000 10000 10000
11. Household major source of i ncomeéééééé:
12.  Livestock sze:
1. Cattleg2.Goat séég3.Sheepé|d4. Ot her s
13. Agricultural |l and owned éééééeéeeéeééhect
14.  Skills possess by household head that brings in income

/////////////////////////////////

/////////////////////////////////

ceeeeeeceeeceeeceeeceeeceeeceeeeceeeeceeeceece.

B. Household benefits from forest and deperghce on forest

15.

Do you use any of the forest resources to meet your household needs?
0] Yes

(i)  No



16.  What are the benefits that you obtain from the forest for your household needs?

(a) Food

(b) Medicinal purposes
(c) Fodder/grazing for livestock
(d) Source of income

(e) Building materials

17. Among those benefits in 16 above, what are the most important ones; rank by

90

s s r

Ot hers &&hbecédg&cécéceécé

importance to your household?

Forest Benefit(s)

Ranking

Food

Medicinal purpose

Fodder

Income to household

Building mateials

Ot hers eééeééceééeecéececeéeeéeéeéceéeecéeccée.

18.  Who collects the forest resources from the forest in your household?

Gender of Collector

Product/Resource(s) Collected

19. Can you list the types of forest products you get from forest and tlesiiugour

household?

Forest product (s)

Species (Local name)

Use

Frequency

Quantity

Poles

Timber

Wild Fruits

Thatch grass

Firewood

Medicinal plants

Ot her sééé
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20.  How far is the forest from where you collect the researfrom the house?

() 1km
(i) 2 km
(i) 3 km

21.  Which mode of transport do you use to transport your products from forest?
eéeéeéeéecéeéeéeécecéeecéeéeéeéeéeéeéecée
22.Have you planted any trees in your farm?

(i) Yes

(i) No

23 What are the reasons that make you choose ttotest resources in your household?

()  Forestis easily accessed

(i)  Forest product acquisition is cheaper, they regenerate

naturally

(i)  Cannot afford to pay other alternatives e.g electricity and

gas

(iv)  Unemployed, no reliable source of income
(v)  Suppkments crop field during drought season poor harvest

s rs 7 s s 7

Ot hers ( Spée&kédéfgdeccecceceeeceéeéééececcee.

C. Extent and consequences of forest dependence on forest resources

22. Which forest products are mostly used for your house hold requirements?

////////////////////////////////////

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ceeeeeeceeeceeeceeeeceeeeceeeeeeeceeeeeeeeeeceece

25 What do you use as energy for cooking?
(a) Firewood
(b) Gas
(c) Electricity
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26 Amongst the resources that you collect, state the purposes it is used in your

household?

Collected resources Household use Sale Both purposes

Poles

Timber

Wild Fruits

Thatch grass

Firewood

Medicinal plants

27 Have you observed any scarcity of forest products that you usually collect?
(i) Yes
(i) No

28 If Yes, What do you think could be the cause of scarcity of jhesfuicts?

D
D
D
D

eeeeeceeeéé

N

egeeee

N

é

[N

é

[N

éeeeeeeéécee

(9]
D
(9]
(9]

eeeeeeééeec

D

egeeee

D

é

[N

é

[N

éeeeeeeéécecee

29 If No sale go to question 34, if Sale continue with question 29. What do you look at

when you set the price of the products?

s s s sz s 7 7

ééeeééee

s s s 7

éeééeeééeeéeéee

s 7

ééeé

-
-
-
-
-
-
-
-
-
-
-
-
-

s 7 s s s sz s 7 7

éééeecééeeeécéeeecée
e u

s 7

é é
Who are th

s s sz

ééeeé
S

D
D
(0]
(0]
(0]
(0]
D
(0]
(0]
(0]
(0]

é

([N
([N
@ ([N

customers and where do you sell the products?

-
-
-
-
-
-
-
-
-

eeée

([N
([N
([N

eeé

([N ([N
([N

eeéeeéeeéeeéecté

éééeéeééee

7 7

eeéeecée

(0]

-
-
-
-
-
-
-
-
-

eeéeeéeeée

30 When selling, which products is mostly sold or of high demand?

Forest product (s) Ranking

Poles

Timber

Wild Fruits

Thatch grass

Firewood

Medicinal plants

7

Ot her séééé

31 Has the number of Customers changed over years?
() Yes
(i) No
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32 What problems do you experience in selling forest products?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eeééecééecééecééecceééceééecéécééceecéecéecée
33 What role do you play in controlling and ensuring that the resources in the area are

managed sustainably?

(i) Tell others of the importance of forest

(i) Patrol and report any illegal harvesting
(iii) Nothing

34 Are you aware of any existingistomary/traditional control measure or any other measure
regarding forest products and its management?
(i) Yes
(i) No

D. Perceptions on dependency on resources in relation to sustainability
35 How do you rate the importance of forest products/services to yosehold

subsistence needs?

(i)  Very high
(i)  High

(i)  Medium
(iv) Low

36 For the time that you have been staying in this area how has the forest been of help to
your household needs?
(i) Very helpful
(i) Helpful
(ii) Not helpful

37 If helpful, In which ways have the forest been sg@hélto your household?

ceeeeeeceeeceeeceeeceeeceeeceeeeeeeeeeeecece

38 What is the trend in the availability of forest resources in your area?

Name of resources | Increasing Decreasing Same as before

Poles

Timber

Thatch grass

Fodder for livestock
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Firewood

Medicinal plants

Wild Fruits

Others

39 What is the trend in the collections of forest resources in your area?

Name of resources

Increasing

Decreasing

Same as before

Poles

Timber

Thatch grass

Fodder for livestock

Firewood

Medicinal plants

Fruits

Others

40 Perceptions on dependence on the forest

State the level of dependence on forest for

Very High

High | Medium | Low

Income

Supply of Food

Medicinal plants

Fodder for my livestock

Building mateial

41 In your opinion, what role does the forest play in your household?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eEééeééeéecéecécéecéeeéeéeéeéeéeceéecéecécéeeeée
42 In your opinion, what do you think should be done by community as an alternative(s)

for them not to depend only in natural forest resources?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ceeeeeeeeeceeeeeeceeeeeeeeeeeeeeeeeeece

Thank You for Your Time!
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Appendix 3: Focusgroup discussion checklist

Focus Group Discussion Checklist

N e g bk~ wh e

10.

11.

12.

13.

,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,
////////////////////

////////////////////

How is the land zoned in your area (Agricultural, grazing, settlement and forested area)?
How frequent do you extend your crop fields (Years)?

What agricutural cropping system do you practice in your area?

What agricultural crops are mostly cultivated within your area?

Among the cultivated crops, which crop(s) are mostly sold for income?

What plant species are mostly planted in your homestaatyaod or farm?

What are the existing customary/traditional control measures regarding forest products
and its management?

Can you list the medicinal plant species available in your area and their specific uses?
Can you list the forest prodiscspecies mostly used for household requirements?

What are the institutional structures/organizations that guide the people on the
sustainable use of forest resources in your area?

What are the forest related projects/activities that can ssraa alternative to
househol ds6é6 dependence on natural forest
Do you have any general comment on use of forest products as a mean of improving
peopleds |ivelihoods?

Any other comments on sustainable utilization of foresburces in this area?

Thank You for Your Time!
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Appendix 4: Checklist for key informant interviews (traditional leader)

Date of the interview é é é é é é é é é é éé é.

//////////////////////

//////////

Community Position/Committee representing é é é é é ¢ e e € € . .Age........ .

1. What role do you play in the management of the Community Forest of Masida?

2. Are there any policies in the traditional authority act governing the use of forest
resources in Community forest?

3. Is there any land use zones in your area with respects to Settlements, Agricultural
fields and forest area?

4. Since establishment of a community det, how have the forest resources
contributed to changing peopleds | ivel]

5. What could be the factors that influence Households to depend on Forest in your
area?

6. How did the dependency on forest impacted on the forest resources in your area?

7. Comparingto the time you settled here up to now and forecasting on the years to
come, how do you see the resources availability in your area?

8. In your opinion, how is the contribution of forest comparing to other source of
livelihoods of household like Agriculture?

9. Any general comment on the management of forest resources in your area?

Thank You Very Much for Your Cooperation!!!
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Appendix 5: Checklist for key informant interviews (community forestry officer)

Date of the interview é é é & é é é é é .

/////////////////////

/////////////

Position in the Committee é é éeéeééeeééeéeé. . . Age.mnnn. :

1. What is the state of community people settlements in Masida Community Forest (CF)?
What is the overall contribution of forest resources in Masida CF?

Have there been any demands for extension of forest area boundaries?

How has the population change affectieel availability and utilization of resources?

o r wN

Which amongst the forest resources is in high demand by the community in the area

and how is the availability of it?

6. Are the communities acquiring permission of forest resource only for own
consumption or focommercial purposes as well?

7. How frequent do the communities from this area visit your office for forest resource
use permission?

8. Who amongst the community are the ones regularly coming for forest resources use
permission?

9. How is forest resource utilizatioregulated in relation to agricultural cultivation?

10.How is your permit system monitored? Who controls your books after you have issued
permissions?

11.To which institutions/ organizations do you report about your activities at the office?
How frequent do youwlo this?

12.How is the general demand of forest resources and the annual allowable cut(supply)?

13.How frequent do you carry out forest inventory? Who facilitates this activities?

14.Do you receive or attend any in service training about the daily work you aarat

your office?

Thank You Very Much for Your Cooperation!!!
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Appendix 6: Checklist for key informant interviews (conservancy officej

Date of the interview é é é é é é é é é é éé é.

/////////////////////

/////////////

Position in the Committee é é éeéeééeeééeéeé. . . Age.mnnn. :

1. Is there any distinction between the boundary of Sobbe Conservancy asidaM
Community Forest (CF)?

2. Is there any platform where the Conservancy committee and Community Forest
committee comes together and plan for your daily activities?

3. Do you have any joint activities such as Patrols in the forest together with Community
forest committee members?

4. To whom do you report your activities of the Conservancy such as your work plans,
achievements, benefit sharing etc.?

5. What could you tell as reasons that keep households of Masida to depend on forest?
How would you rate the utilizatioof forest resources of the area is it sustainable or is
being exploited?

Is there an integration of conservancy and community Forest in this area?

8. Any comment on the management of forest resources of Masida Community forest?

Thank You Very Much for Your Cooperation!!!
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Appendix 7: Checklist for key informant interviews (constituency development

committee)

Date of the interview é é é é é é é é é é é é é .

/////////////////////

/////////////

Position in the Committee é é éeéeéeeééeéeé. . . Age. . :

1. What developmental activities have taken place in Masida area over the past 5 years?

2. How did these deleo p ment s i nfluence the peopl eds
resources for their daily activities?

3. When did the Child social grant came into effect in Masida area?

4. What other developmental activities/ infrastructure is earmarked for Masida villages in
the near future?

5. What forest related project would you recommend that will act as an alternative to
people not to use natural forest resources alone?

6. How would you rate the Contribution of Community forest initiatives to the
conservation of resources in Mda area?

7. Any general comment on the utilization of forest resources by the people of Masida

community forest?

Thank You Very Much for Your Time Availed to this Interview!!!
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Appendix 8: Checklist for key informant interviews (forestry government officia))

Date of the interview é é é ééééeééeéeée.
Office location: é é e éeééeéeéeeéeéeéeéeéeéceé.
PositonorRank: é e ééééééeéeéeée. . ... Age...coonnnn.

1. Can you give a brief overview of community forest status in the region?

2. How are the resources in the declared community forest area regulated, in terms of
policies?

3. What role does the Directorate of forestry play in a Commubitgst after the
declaration of the area?

4. How is the utilization of forest resources in the community forest monitored? To
ensure the sustainability of resources?

5. How does the permit system in the declared community forest differ from the
permit system ira general forest in a communal land?

6. How often do the Forest management body reports to the Directorate of forestry
and Is there any standard reporting format provided to them?

7. How is the benefit derived from the community forest shared?

8. Is there any traing offered to the Management Body of the Community forest? In
terms of Bookkeeping, Customer service etc? If any, how often is this conducted
and by who?

9. Wh at S t he Directorate of Forestryo:
development of the communwpiforest in general and to beneficiaries specifically?

10.Any comment on the status of resource utilization in Masida Community forest

since its declaration and the capability of the Forest Management Committee?

Thank You Very Much for Your Cooperatioand Time Availed to this Interview!
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Appendix 9: Checklist for key informant interviews (Linyanti constituency office

Date of the interview é e é ééééeééeéeée.

Office location: é é e éeéééeéeééeeéeéeéeéeéeacé . é.

PositionorRank: é e ééééeééeéeééeéée. ... . AfCm..

1. Do you have any major developmental activities planned in the area of Masida?
Infrastructures suchs roads, buildings (Clinics and Schools).

2. From the time of the establishment of community forest e.g Masida CF have you
observed any impact it has brought in terms of improving the standard of living of its
residents?

3. How do you see the utilization odrest resources in the areas declared as Community
forest and areas in general forest of the communal land?

4. Which forest related projects would you recommend to be carried out in Masida
community forest given that the water tanks has been installed y\éllage?

5. Is the any platform in place where your office meets with the management body of the
community forest to deliberate on the planning of developmental activities?

6. Any comment on the management of forest resources and the distribution of the benefi
sharing by Forest Management Committee?

7. Can you give a general overview of the activities at your respective office earmarked

for Community Forests in general in your Constituency?

Thank You Very Much for Your Cooperation and Time Availed to thiséntiew!



102

Appendix 10: Checklist for key informant interviews (DAPEES government official)

Date of the interview é é é ééééeééeéeée.
Office location: é é e éeéééeéeééeeéeéeéeéeéacé . é.
PositionorRank: é e ééééeééeéeééeéée. ... . At .

1. Can you give a brief overview of the activities of Directorate of Agricultural
Production Extensions and Engineering ServicesMasida Community forest/
area?

2. Where do the farmers of Masida mostly depend for their Household subsistence
requirements? What could be the reason for this?

3. How would you classify farmers of Masida area, are they Commercial crop
farming or subsistenaaop farming and only sell the surplus? What is the average
price per kilogram of crops they sell?

4. How are the farmerodos fields in Masida?
or after some years?

5. How would you rate the dependence of farmers, Do tiseymuch of their land for
agriculture or they reserve it for Forest conservation?

6. How is the interaction between farmers clearing for Agricultural field clearing and
forest conservation over the past years, which one has increased?

7. What are the requiremens f or a farmer 6s field befo
with tractor ploughing? Can a tractor plough where farmers have cultivated crops
in between trees or he/she has to clear out all the trees in the crop fields?

8. In your views and what you have obsd, how is the utilization of forest

resources in Masida areas in relation to sustainability of forests resources?

Thank You Very Much for Your Cooperation and Time Availed to this Interview!
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Appendix 11: Data record form for the permits acquired by the community from

2007- 2017
Name of Collector: ééééeeececéeééeéeéeeeeeée. Dat eé
Permission | Date Permit Species name Village Quantity
number Holder name

Code
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Appendix 122 Co ¢ h r a stdtistics Qf mean sanks

Related-Samples Cochran's Q Test

185.0 Mo
E1
148.0
oy
g 111.0
=
g
= 740
7.0
00—
Forest Food Benefit Forest Medicinal Benefit Forest Building material
Benefit
Total N 185
Test Statistic 38542
Degrees of Freedom 2
Asymptotic Sig. (2sided test) 00o

Appendix 13: The description of pairwise comparisons of benefits in Masida CF

Test Std. Std. Test Sig. Adj.Sig.

Samplel1-Sample2 Statistic  Error  Statistic

Forest Medicinal Benefit-Forest
Eood Benefit 081 031 2.ER2 008 024

Forest Medicinal Benefit-Forest

Building material Benefit -183 031 -6.187 000 .000

Forest Food Benefit-Forest
Building material Benefit - 108 031 -3.536 .000 001

Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the
same.
Asymptotic significances (2-sided tests) are displayed. The significance level is .05,
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Appendix 14: Sources of income in monetaryerm in Masida CF

Appendix 15: Sources of income by response iMasida CF communities

Appendix 16: ANOVA of the various income sources in Masida CF

Sum of Squares df Mean Square F Sig.
Between Groups 1432030477.838 2 716015238.919 366.898 .000
Within Groys 6492774012.973 3327 1951540.130

Total 7924804490.811 3329













