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ABSTRACT

This studyassessethe effecs of institutional changgon f or est condi t i
intereststhe performance of local institutions and factors influencing théopmance of
local governance structurassing a case study @henene Forest ReserneHR) in Bahi,
Tanzania. Data were collected through forest inventisigg 120 systematically selected
sample plotsSatellite images wereollected and analgsl using Remote Sensing and
Geographical Information System techniguearticipatory Rural Appraisal (PRAfpcus
group discussions (FGD)el informants and questionnaire surwegre used to collect
data on socikeconomic factors. Quantitativeath on forest condion and forest
governancewere subjected to descriptive andferential statistical analysiswhile
qualitative data were anabd@ using content analysis. Logistic regression maoaked
developed to analyze factors influencing performance of local gaversaructures. Nine
areas of conflicting interests that occurred among stakeholders were identified which were
routed in institutionaland socieeconomic perspectives.h& study showed thathe
performance of Village Environmental Committees (VECS) inegoing forest resources
had improved. The inventory carried out in 2011 revealed Hrataverage number of
stems per hectare (N), basal area per hectare’@itjrand volume V (#ha') were199
1.71 and 6.46respectiely. The low parameters in woedtock were due to massive
exploitation and other human disturbances the past. The trediversity of 4.0was
recorded which wam line with otherpast studis on dry miombo woodlands. Results on
forest cover changes revealed ilihe forest condition hasmprovedby 2 576 ha at the
rate of 0.50%after decentralization of CFR. Soeconomic factor that significantly
influenced most of the performance of local governancefewasd to beedu@tion level.
The study concludethat, institutional changeeformson forest management aoae of

the best optiom in improving forest condition and forest governance. The study

on



recommends thatmonitoring studies are needed in order to have comprehensive
understanding on implications of institutional chasga forestresource condition and

forest governance.
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CHAPTER ONE
1.0 INTRODUCTION
1.1  Background Information
Tanzani ads f or ,coeverabou 33dl millian dhettarasn(tth)s which is about
38% d the total land area of 88.6 million ha (FAO, 2010). These forests and woodlands
support the livelihoods of 87% of the poor populations who live in rural areas (CIFOR,
2004). Of the total forest area, about 13 million hectares cover reserved land in which
there are 621 forest reserves and village land forest resefwesrying size from 3.0 to
580,000 ha (MNRT, 2005a). Forest reserves are managed for protection, production or
both and they may be under the jurisdiction of central government, local goaern

community and private (URT, 1998a).

Management of forest resources in Tanzania has gone through successive changes from
colonial era to the present. These changes have altered the institutional structures that were
responsible for the managementtbé resources. During the colonial era (both German
1886- 1918 and British 19181961), the property rights and power structures/ relations of

the local communities were interfered, land alienation was done, while customary land
ownership was transferred the crown (The Governor). This transformation was done
through the enactment of the land tenure ordinance nugb&1923 (commonly known

as land Ordinance @p 113) (Bagachwat al., 1995). After independence, most of the
colonial policies related tananagement of forest resources were inherited by the
sovereign government. The most important radical change took place in the iB&0s

the implementation of Ujamaa policy started, reinforcing state control over the natural

resources.



The local instititions which were responsible for the management of these resources were
further marginalized (Bagachvet al.,1995). Since then, there has been continuous-socio
cultural, economic, macro and sectoral policy reforms that have influenced considerably
theinstitutional arrangementor management of forest resources. In the 1980s, Tanzania
aiming at improving its economy, introduced market oriented economic reforms which
brought in several macro and sectoral policy changes (Erickson, 1993). The refoams whi
include National Economic Survival Programme (NESP) (1982); Structural
Adjustment Programmes (SAP) (1982985); Economic and Social Action Programme
(ESAP) (19891 9 2) stimulated further changes i
situation, ideolog and livelihood strategies. The institutional set up of traditional
communities radically changed whereby private buyers and the market in general,
exercised more influence which further led to individualism and consumbgbkaviour

A sense of responsiity and ownership of natural resource®ntinued to deteriorate as

the government continued to have central powers in the management of resources (Manor,

1999).

In general, state control on management of natural resources failed (BageichWa
1995) leaving an institutional vacuum. In response to this failure, decentralization and
privatization policies were adopted to pave the way for local governments to participate in
managing natural resources (URT, 1998a; 1998b). Decentralization can be either
horizontal or vertical. The former disperses power among institutions at the same level,
while the latter allows selective administrative functions to lower tiers of authority.
Chenene Forest Reserve (CFR) falls under vertical decentralizatioere centria
government is not giving up all authority (Manor, 1999). Htiglyhasfocused on forest
management under different institutional changes and their implications on the forest

condition.

N



1.2 Decentralization of Forest Resource Management

Decentralizabn denotes transfer of power, authority and responsibility for decision
making, planning, management or resource allocation from the central government to its
field units, local government, regional or functional authorities, sertonomous public
authorties, parastatal organizations, private entities andgomernmental, private or
voluntary organizations (Rondinelli and Cheema, 1983). More ,oftenentralization
refers to the formal devolution of power to local decision makers. Shetoala (2002)
argued thatthe last two decades have witnessed a paradigm shift in conservation and
natural resource management (CNRM) away from costly-statgredcontrol towards

approaches in which local people play a much more active role.

These reforms purportgdlaim to increase resource user participation in CNRM decisions
and benefits by restructuring the power relations between central state and communities
through the transfer of management authority to local level organizations. In Tanzania,
forests have istorically been managed centrally through Forest and Beekeeping Division

(FBD), under the Ministry of Natural Resources and Tourism (MNRT).

This type ofmanagemenis characterized by extensive state control without involvement
of local communities. Thesystem has interfered too much on the local scene and
undermined the traditional institutions, henpeevented them from playing their role in
regulating resource use (Maganga, 1993). The main problem with centrally managed
forests was that, resources wehinly spread to the extent that their management was
difficult. This kind of forest management resulted into forest degradation and
deforestation through illegal activities and increased humanysee@dNRT, 1998; Wy

and Dewees, 2001). Currently, tfozest sub sector in Tanzania administratively operates

under three parallel structures, Forestry and Beekeeping Division under the Ministry of



Natural Resources and Tourism, Tanzania Forest Services Agency (TFS), the Regional
Secretariat which is foreseef all natural resources in the region, and Local Government
Authority which predominantly owns and manages the local government forest reserves

(MNRT, 1998).

1.3  Natural Resource Governance in Tanzania

Under the colonial administratipieuropean sd#rs were allocated fertile land for crop
production and were given title deeds to own land while the customary laws were also
respeted for native areas (Mar, 1999. Apart from land, the colonial governments
embarked on other natural resources sevedraltoch were declared as protected and
gazetted areas including game reserves, nationks paud forest reserves (URT, B29.

The colonial government also exploited such resources commercially as game for trophy
and logging for export (OthmanrZ005. This was opposite to the traditional resource

management where resources were exploited mainly for subsistence purposes.

The institution set up of the traditional communities radicalhanged whereby private
buyers and market in general exercised modeentce which further led to individualism

and consumerism behaviour (Mbeyale, 2009). A sense of responsibility and ownership of
natural resourcesontinued to deteriorate as the government continued to have central
powers in management of natural resosrda general, the statontrol over natural
resource failedibeyale 009) leaving an institutional vacuum, a situation which led into

an open access situation. In response to this failure, decentralization and privatization
policies were adopted to patiee way for local people to participate in managintyureh
resources (Wi, 200X Mbeyale, 2009). Of recent, we have been witnessing
decentralization in the management of natural resources, where power is supposed to be

devolved to the local communitiesxd private individualsas a solution to institutional



failure to control access to the resources. Agrawal (2001) asserisctinaiderable
variations mark the experience of CPR users in different parts of the world. This calls for
the designing of propty rights systems and new governance structures that fulfil the goal
of sustainability, equity and efficiency in the management of natural resources in specific

context.

1.4  Babhi District and M anagement of CFR

The objective ofdecentralizatiorfor the maagement of CFR wat® protect the forest
ecosystem, maintain biodiversity and natural processes. CRiRdisr theMinistry of
Natural Resources and Tourism. CFRg®vernedby National Forest Policy (189).
Forest Act No 14 (URT, 2002). Decentralizatiook place in 199%hereby Bahi District
Council (BDC) was vested to manage the forest. BDC and villages surrounding the forest
reserve signed Memorandumof Understanding (MoU). The MoWtipulated the rules

and responsibility of each party together witechanism of benefit sharing. This is in line
with Barkes (2009) who urged thato-management is the managemeantangement
which involve sharing power and responsibilities among actors for effective management
of resourcesin order to facilitate local @vernance structures in implementation,
management and decision making, BDC establishiedld ConservatiorDevelopment

Committees (WCDCs) andillage Environmental Committees (VECS) (Appendix 1)

1.5 Problem Statement and Justification of the Study

1.51 Problem statement

There are 234 productive forest reserves in Tanzania CFR being one of them (Holmes,
1995). However, there is ressessment of forest condition conducted in CFR and hence
its datus in terms of forest management, forest cover, waimek and tree diversity are

not known. Secondly, CFR is facing a high demand for fuelwood, charcoal making,



sawingand pole harvesting by people living adjacent and outside leading to unsustainable
utilization of forest resources. Lastly, CFR is ownedtly central govement but its
management was ddved to Bahi District Council in 1992. Being a production forest
reserve, the central government collects revenues from the forest while allocating minimal
or no funds for various silvicultural operatioasd law enforcement. This situation leads

to contested mandates terms ofduty bearing and user righsmong stakeholders,
namely central government, local authority and local communities. Therefore, it is crucial
to study the effect of institutional chge on forest condition at CFR under changing

institutional arrangements.

1.52 Justification of study

CFR is among the most important miombo woodlands in -seithiareas of Tanzania
covering 29 800 ha (URT, 2009ssessment of CFR would help soundnagement of

dry miombo woodland in serairid areas of Tanzania. The results from the stadyd be
usedelsewherein Tanzania and beyond to resolve ambiguities of decentralization by

devolution of power.

1.6  Objectives of the Study
1.6.1 Overall objective
The overall objective of this studyas to assess the effedf institutional changeon

forest condition in Chenene Forest Reserve.

1.6.2 Specific objectives
The specific objectives of the study wéoe
(i) Assess formal and informal institutigmsvolved inthe management @FR from

colonial and posindependence era



(i) Assess the effects of institutional changes on forest governance in the study area

(i) Assess conflicting interests and power relations of key stakehoieot/ed in
forest resourcgutilization and management of CFR.

(iv) Assess effects of institutional chasgen forest cover, wood stock and tree
diversity in CFR.

(v) Analyze socioeconomic factors that influencéhe performance of local

institutions.

1.7 ResearchQuestions

()  What and how formal and informal institutions affected managemezERBf?

(i) How were forest governance changed after institutional changes in the
management of CFR?

(i)  What were the interests and power relations of key stakehdldaslved, in
forest resourcgutilization and management CFR?

(iv) How institutional changes and resulting power relations contributed to forest
cover changes, wood stock and tree diversity?

(v) How socieeconomic factors influenced the performance ofitisal governance

structures?

1.8  Conceptual Framework

The conceptual frameork (Fig. 1) focuses more on institutional changes and power
relations in the management of CFR. The way the community, local government and
central government interact to modifpdachange rules of the game (institutionEhe
framework, was developed to help to understand how institutional change can influence
change in the management of natural resources, how they positively or negatively

influence conditions of forest resourc@&e conceptual framework (Fid), is based on



the notion that forest resources are introduced to new rules, new norms, regulations,
technologies, new actors and power relations which contest and merge or mix with local
institutions. In order to addreshet challenges, the forest users develop strategies to

negotiate, transform or negotiate the new institutions.

Poor governance Unsustainable utilization

- Lack of: Accoutability -Encroachment for farming and
(- Transparency, equity K— settlement,
'g 8 and -Cutting trees for fuelwood,
k] g I charcoal. noles and huildina
5 S ] Socio

Institutional | Institutio economic
= change ‘ Pressure on CFR ”ﬁ' Zﬁg‘”"es
g Change on forésover, change Market
< Wood stock and tree
o Aiviarcitvy

A 4
Sustainable Forest Management
Improved forest ceer, wood stock
and tree spp diversity

Desired
situation

Figure 1: Conceptual framework underlying the study

Different forest resources may underglifferent management developments, which
provide the forest users, and forest owners with different claims over the resource use,
create different power relations among users, leading to either poor forest governance or
good governance in terms of traasgncy, accountability, equity and rule of law. Under

such situationthe management of forest resources may be sustainable or unsustainable.



CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Importance of Forest Resources

Foresscoverone t hi r d soufr ftahcee eaanrdt hsbuspport most o
and itis estimatedthdt al f of t he worl|l dés speciseplay ar e
an important econoim role in African countries. Theprovides a range of ecological,
economic and sociaservices to human beingscluding replenishing oxygen in the
atmosphere, reducing soil erosion, saving as a carbon sink, habitats for wild animals,
climate improvement, protection of species and genetic diversity, recreation, cultural and
religious valus, watershed, environmental amelioration, recreational and aesthetic values

(Nair, 2007).

I n addition, forests are one of the worl
supply wood products for fuel, building materials, paper production asaw@lbrtimber

forest products including fruits, rubber and coffee (Subedi, 2006 cited bydnchdreue

(2008. FAO (1997) reported thatnost of the wood harvested within African forests and
woodlands is used to meet local energy needduding fire woa and charcoal. The

World Bank (2002) reportedth& 0 per cent of the Worl dos 1.
on less than one dollar per day depend on foréstsat least some part of their income.

Forest Reserves in Tanzania provide a number of edonaiues to the local people and

the national economy. Some of the forest values howeaer difficult to express in
monetary terms. As pointed out by Emelton (1996), the total economic value (TEV)
indirect and optimal. Norusevaluesincludethe existence values that are intrinsic values

of a forest such as cultural, heritage, bequest, and aesthetic values.



10

Like other Forest Reserves in Tanzania, Chenene Forest Reserve provides various
functions beneficial to people. These are among others, waterrcatnse/'watershed
management (storage of water, regulating flow), control soil erosion and serving as gene

pool (Pécs, 1974; PAcs; 1988; Nsolomo and Chamshama, 1988).

2.2 Natural Resource Governance Structures

Governanceis a concept used when discugsthe achievement of various development
goals such as poverty reduction, improvement of health and education services, or natural
resource management (Human Development Report, 2002 cited by Lutz and Linder,
2004). Development efforthave failed when sources were not used in an efficient and

responsive manner.

According to UNESCAP (2007), the concept of governance is as old as human
civilization, and it simply means the process of decisi@king and the process by whjch
decisions are implemented oot implemented. Governance of natural resources can be
understood as the interactions among structures, processes and traditions that determine
how power and responsibilities are exercised, how decisions are taken, and how citizens or
other stakeholdersakwe their sayin the management of natural resources including

biodiversity conservatiorKi@jembe, 2005

Since governance refeto the process of decisiomaking and the process by which
decisions are implemented, an analysis of governance focuske forrhal and informal
actors involved in decisiormaking and implementing the decisions made and the formal
and informal structuresthat have been set in place to arrive at and implement the

decisions.
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There are various actors in governgraapendingn the level of governance that is under
discussion. Athe local setting actors may include influential land lords, associations of
peasant farmers, cooperatives, NGOs, research institutes, religious leaders, financial
institutions, political parties, anhthe military. At the national level, in addition to the
above actors, media, lobbyists, international donors and multinational corporations, may

play a role in decisiocrmaking or influencing the decision making process.

Natural resource governance amanership have to be looked upon in order to enhance

| ocal peopl eds benefits from the resource
who are shouldering most of the cosltsarive relativelya few benefits implying thathere

IS uneven distributiomf conservation costs and benefits between local communities and

the national authority. National level governmerftsl to fulfil the needs and concerns of

| ocal communi ti es a n,& favoorrofeirdetestdottipegoon@rtuinln s 6
recen years, in Tanzania, the government has been responding to demangrdéater

equity in distribution of forest resources through practicing good governance and to
readdress failures of traditional forestry approacteschieve sustailde development

objectives (Wiy and Mbaya, 2001).

2.3 Good Governance

Nat ur al resourcesd good governance i S sur ¢
right way is largely shapelly cultural norms andialues of each particular society or
organization, univeed templates for good governance have limited credibility. United
Nations has suggested thedme universal norms and values do apply and has published a

list of characteristics of good governance (UNESCAP, 2007).
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Good governanchas 8 major charactetiss. These include participatory, accountability,
transparency, responsiveness, efficiency, equity, and inclusiveness and rule of law. It
assures corruption is minimized, the views of minorities are taken into account gnd that
the voices of the most vdnable in the society are heard in decigioaking. It also
responsive to the present and future needs of the s¢kiatymann and Bellver, 2007

These characteristics are explained below:

2.3.1 Accountability

Accountability is a key requirement in goodowvernance, at only governmental
institutions but also the private sector and civil society organizatiuast be accountable

to the public and their institutional stakeholders. Who is accountable to \wasras
depending on whether decisions or actitetken are internal or external to an organization

or institution. In general, an organization or an institution is accountable to those who are
affected by its decisions or actions. Accountability cannot be enforeghout

transparency (UNESCARO00Q7).

2.3.2 Rule of law

Good governance requirdair legal frameworksthat are enforced impartially. It also
requires a full protection of human rights, particularly theminorities. Impartial

enforcement of laws requires an independent judiciary and an iadpart incorruptible

Police Force (IUCN, 2004).

2.3.3 Transparency
Transparency means thdecisions taken and their enforcement are done in a manner that
follows rules and regulations. It also means  thafiormation is freely available and

directly acessible to those who are affected by such decisions and their enforcement. It
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also means thatenough information is provided and that it is provided in easily

understandable forms and media (Lutz and Lin2@94; Kaufman and Bellver, 2007

2.3.4 Equity

A sociebgbdbegwdkepends on ensuring that al |
stake in it and do npfeel excluded from the mainstream of society. This requires all
groups, but particularly the most vulnerable, to have opportunities to improvaintain

their welkbeing (Wly and Mbaya, 2001).

2.4  Global GovernanceStructure

Global governancgeefers toan intervention aiming at changes in environmental related
behaviourof global actors (Lemos and Angwal, 2006 cited by Solorzano, 20073eThe
interventions or governance mechanisms used by global actors may include policy
requirement or policy inducement to recipient countries of financial aid and technical
assistance. Likewise, global actors, particularly NGOs and corporations, through the
diffusion of ideas and information, can foster different value systems that result in social
awareness and public pressure for changes in policies and institutions. If successful, global

actors influence socidlehaviouworldwide without having legal authity to do so.

Global governance is the political interaction of traasional actors aiming at solving
problems that affect more than one state or regidren there is no power of enforcing
compliance. Global actors, such as donors and NGOs activgdwide and
Intergovernmental organizatiofisUnited Nations or World Bankare interested in the
conservation of biodiversity given that it represents a global common heritage or at least a
global common concern (Huntet al, 2002 cited by Sol6rzano, 20D Beyond interest,

these actors have the power to governstgering social actions (Shahbetzal., 2007).
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Global actors can influence decision making processes made by nation states as well as

communities.

2.5 National GovernanceStructures

National governance refers to the governance mechanisms implemented within the Trans
Boundary Protected Area (TBPA). Theser e mai nly associated wi
boundary natural resources management, regulations for the use and allocation of property
rights (Solérzano, 2007). These governance mechanisms can be implemented individually

by each national state sharing the TBPA or jointly.

In a narrow sense, there are three main goals of governance, mostly pursued by
governmentsorhte st ate | evel (Sol hr zano, 2007) ;
with physical security, (2) to guarantee the stable reproduction of their natural
environment, and (3) to ensure their livelihood, i.e. the production and distribution of

needed goaland services.

2.5.1 Local governancestructures

Local governance refe to governance at local leveéhccording to Lutz and Linder
(2004), local governancés defined as governance which contains a set of institutions,
mechanisms and processes, througtich citizens and their groups can articulate their
interests, mediate their differences and exercise their rights and obligations at the local
level. It requires partnership between local governmental institutions, civil society
organizations and privatsector for participatory, transparent, accountable and equitable
service delivery and local development. It necessitates empowering local governments
with authority and resources and building their capadityfunction as participatory

institutions thatare responsive and accountable to the concerns and needs of all citizens.



15

At the same time, it is concerned with strengthening of grass roots democracy and
empowering citizens, communities and their organizations such as CBOs and tdGOs

participate asaual partners in local governance and local development process.

Successful local governance has been identifiednasssential to meet thilillennium
Development Goals (MDGs) outlined at the UN Millennium Summit in 2000, and the
World Bank Poverty Reduion Strategy (PRSPMWorld Bank, 2000;Lutz and Linder,
2004). This implies a stronger focus on decentralization, community empowerment and
local governance in development work. Due to the growing interest and support for local
development in recent yearmany countries have passed legislations to decentralize
governmental structures and thiss been supported by many international agencies. The
way in which decentralized structures are organized and how decentralization policies are
implementeddetemines the resources available at local level and the functions of local

governments.

It is clear thatsuccessful decentralization is not just bigdgood political institution#

is also an essential to improve overall governance at the local leviels includea
meaningful participation of the local population and their inclusion into decision making
processes to foster transparency, accountability and responsiveness, and to guarantee
efficient and effective policy implementation. Meaningful inclusaf all relevant actors

at the local level i@ decisive for successful local development, to ensure diféerent

local power structures work with each other.

The shift in focus from the national to the local level makes a closer look at the social,
political and economic dynamics in communities as more important. In developing

countries the state is often weak, and the penetration of the state in rural areas has been
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poor. Decentralization in these casesot only about shifting power and resourttethe

local level and making local authorities more effective. It is often the casetlieat
capacity for good local governance also has to be built in ,andee governmental
activities in general have been very limited (Lutz and Linder, 20043. increasingly
realized thatlocal governance system plays an important role in improving environment
(King, 2005). However, at the local leyéhere is interplay between formal and informal

governance structures which sometimes can lead to resourcenfisgs

2.5.2 Formal local governancestructures

Formal local structurebave been the dominant mode of governance. They are based on
Western philosophy and are backed by written law, implying enforcement of rules by the
state (Leaclet al, 1997). Fornal local governance structures in this studfers to the
professional working rules that govern the sustainable management of particular area with
respect to forestry. They encompass all the rules and regulations governing management
and utilization offorest resources. Forestry Department provides capacity building to the
local forest management committees, including training on rekeeping and book
keepingenhancingfinancial management by the committees. Example of formal local
governance structuse includes the village government and/illage Environmental

Committees.

2.5.3 Informal local governancestructures

Informal governance structures are those governance structures that are not part of the
written legal framework and include private mecharisThese governance structures can

be defined as social norms, customs, attitudes and beliefs that define a way of life within a
given area. These include religion, ideas about right and wrong, and rules of enforcement.

In order to qualify as governancegtures these measures need to be persistent over
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time and show depth and durability (Glaes¢ral, 2004). Informal local governance
structureshave always played an important role and still do in many countries. In the rural
areas of many developingpuntries with a weak presence of the state, informal local
governance structures survived the colonial as well as post colonial periods. Informal local
governance structuregzmains important in organizing the life of the people at the local

level despi the emergence of modern state structures.

2.6 Decentralization and Local GovernanceStructures

2.6.1 Overview on decentralization

Decentralization #fis the process whereby
management responsibilities andwgos to local government levels, local leaders, or
community institutionso (WRI, 2003) . Dece
means to foster and nurture important elements of good governance in developing
countries. Policymakers and researcheecommend decentralized natural resource
management for many reasons. Some of them are that (i) local people are likely to identify
and prioritize their environmental problems more accurately than centralized
organizations, (ii) resource allocation is mefécient and transaction costs lower when
decisions are taken locally, so thatate expenditure on management can be reduced,
while resource conservation is improved, (iii) local groups are more likely to respect
decisions that they have participated taking, (iv) monitoring of resource use is

improved, and (v) marginalized groups can gain greater influence on local policy.

Decentralization has been a very fashionable concept in development literature since the
early 1980s. The 1990shave witnesseda major resurgence and interesting
decentralization as a key element of public sector policy reforms and management in sub

Saharan Africa (Stockmayer, 1999). The majority of the countries have adopted
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decentralization policies, including strengthening logmvernments and initiating
processes of devolution, in their national and-sational development planning and
programming (Reddy, 1999). Many bilateral donors and international development
agencies have sought to encourage this. The World Bank (2@303een decentralization

as one of the key components to feentwy the
such as reducing poverty and promoting sustainable development. The fundamental aim of
decentralization is to brinthe government closer ithe interests of enhancing efficiency

and democratic accountability. Transfer of power and resources to the locamwlgivel

help to empower communities to work together to define and resolve their problems

(Stockmayer, 1999; Singhal, 2006).

2.6.2 Typesof decentralization

Numerous definitions of decentralization emerge from the literature and it is generally
accepted that it is impossible to standardize the word decentralization (Manor, 1999).
However, in broad sense decentralization denotes the trasfsfewer, authority and
responsibility for decisiomaking, planningmanagement as well as resource allocation
from the central governments to its field units, district administrative units, local
governments, regional or functional authorities, andis@tmnomous public authorities,
parastatal organizations, private entities and nongovernmental private or voluntary
organizations (Rondinelli and Cheema, 1983). More oftlatentralization refers ta

formal transfer of power to local decision makers (MW&ank, 1999).

Decentralization can be either horizontal or vertical. Horizontal decentralization disperses
power among institutions at the same level, while vertical decentralization allows some of
the powers of a central government to be delegatedwlawds to lower tiers of authority.

Four major types of decentralization are commonly described in the literature, namely
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delegation, decentralization, devolution and privatization (Rondinelli and Cheema, 1983).
Agrawal and Gupta (2005) emphasize anothpe tygf decentralization referring to fiscal

transfer.

Delegation is the transfer of some responsibilities and decisiaking powers to
organizations that are outsijdée regular bureaucratic structures and are only indirectly
controlled by the central gernment. Delegation has only rarely been attempted. When it
has been tried it has either failed to facilitate a genuine decentralization of decision

making or it has impeded project implementation, or both (Manor, 1999).

Privatizationrefers to the trarier of all responsibilities of government functions and
services to private enterprises or ngovernmental organizations independent of the
government (Reddy, 1999). Critics argue ttia¢ private sector firms which take over the
tasks from the state @themselves often quite large so that, far from being decentralized,
power is actually passing from one major power centre to others. They also argue that
user charges, which often come with privatization, exclude many poor people amibthus

not necesarily increase choice (Manor, 1999).

Decentralization or administrative decentralizatien the passinglown of selective
administrative functions to lower levels or sub national ymithin central government
ministries and agencies (Reddy, 1999). Teatral government is not giving up any
authority. It is simply relocating its officers at different levels or points in the national
territory. In such circumstances, it tends in practice to redotestcentralization (URT,

1982.
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Devolution or democrat decentralizations the transfer of resources, tasks and decision
making powers to lower level authorities which are largely or wholly independent of the
central government and which are democratic in some way and to some degree (Manor,
1995). This inaldes financial power as well as authority to design and execute local
development projects and programmes (Hope, 2000; Dahal, 2003). This type of
democratic decentralization would be of further discussion and plays an important role in

the Tanzania context

Sometimes decentralization refers to demawd fiscal transfer by which higher levels in a
system control over budgets and financial decisions to lower levels. This authority can
pass either to deconcentrated bureaucrats and/or unelected appointezsma tand, or

to elected politicians on the other. When the later occurs, fiscal decentralization becomes
relevant to democratic governance (Manor, 1999). In recent decades, many developing
countries have embarked on decentralization reforms in relabionatural resource
management. For example in Bolivia, ownership management rights and responsibilities
of managing certain natural resources been handedtovaected local governments in a

process of devolution (Agrawal and Guia05).

In Tanzand, some models are applied, including Joint Forest Management (JFM)
schemes, where part of governmenined forest reserves are managed jointly by local
branches of government and local communiti@s accordance with negotiated
management agreements. lantbodia, decentralization of forest management has mainly
taken the shape of decentralization, where control over natural resources has mainly been
handed ovetto local branches of the forest administration. In Nepal, decentralization

within the Departmentof Forestry authorize district forest officers to delegate
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management of forest resources to-gaifning local forest user groups, which are created

specifically for this purpose, and are independent of local governments (Agrawal, 2001).

Wily and Mbaya(2001) argued thatmany countries in eastern and southern Africa
experience a number of policy reforms most of whate geared towards devolving the
management of common pool resources. The ultimate purpose of decentralization by
devolution is to improg economic efficiency, social and economic equity, and
sustainability in forest resource management and conservation (Agrawal and Ostrom,
1999). The achievement of this purpose is based on a number of assumptions. On the
efficiency aspect, it is assumedathparticipation in decision making and management of
local resources allows local communities who bear the costs of resouyce usake the
decision themselves instead of putting the decision making in tlis lsdusomebody else
(Niedzialkowski, et al, 2012. In addition, since the local people live in or around the
resource areas, the administrative and manageoostgcan be reduced and local skills

and knowledge could be used. Furthermore, decentralization by devolution increases the
effectivenes®f coordination and flexibility among state agencies in the development and
conservation planning and implementation (Agrawal amd Ostrom, 1999). As of equity
aspect, it is assumed that participation can increase equity through more equal distribution
of benefits (Ribot, 1999). Overall, in order for decentralization by devolution to improve
sustainability, equity and efficiency in forest management, it is assumetbt@dtpeople

havea voice in and control of significant decision making and they takedlleeformerly

taken by the state (Meinzédick and Pradhar001).

The potentials of local government institutions can be realized more effectively where
there is devolution of power. Accountability, transparency, participation, empowerment,

equity andall other attributes of good governancan be in full play and become part of
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the daily work of the local government bodies when decentralizhfiatevolution take
place (Kumar, 2005 Without decentralization by devolution, local government bodies

remain paper organizations without any effective role (Kumar and Shamim, 2002).

At present, at least 60 countries in the world have some forms of decentralization in
natural resource managemegparticular forest resource (WRI, 2003). However, empirical
studes show thatoutcomes of forest decentralization at the local level are mixed and
rather disappointing (Edmunds and Wollenberg, 2001; Edmends, 2003; Katonand
MeinzenDick, 2001; Shackletonand Gumbo, 2010. In general, state forestry
organizatios still maintain key control over the forest resources (Edmunds and
Wollenberg, 2001; McDemott, 2001). In many cases, forest decentralization fails to

I mprove peopleds | ivelihoods.

In Tanzania, people centred forest management is a paradigm shiftsihiéédelue to

several reasons. Kajembe and Kessy (2000) outlined a number of reasons that have caused
the shift: the failure of state agencies to manage effectively the protected areas, the
potential for cost effectiveness in managing the forest througtal kommunities, the
relevance of local knowledge of ecological dynamics to proper management, the increased
motivation for local community to conserve forest following recognition of their critical

role in the management of local forests, eventual isargatangible benefits from forest

(economic incentives) and the sense of ownership regained over their forest resources.

Since 1988the Government of United Republic of Tanzania has reversed the forest policy
from centralized resource management wherebynmunities around are given mandate
to manage the forests under Participatory Forest Management arrangements. Various

Community Based Forest Management models (CBFM), have been established with
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success including Dufthaitemba in Manyara regiols aurrently, the involvement of

local people in management of forest resoyre®perating/ being established in over
1,800 villages and cover over 3.6 million hectares of forest land (Bland Ramadhan
2006). Various stages on JFM and CBFM have been edadthese include formulation

of formal local governance structures for exampitage Natural Resources Committees
and Village Environmental Committees. These local institutions are said to be more
effective than State Forest Departments in managinfptbsts (Abdallah and Ssuer, 2007

cited by Abdallah and Monella, 2007).

27 Stakehol dersbéo |l nterest s and Power Rel
Resources
271 St akehol dersdé interests in management

Forest resources offer a numbereablogical and socieconomic opportunities to various
stakeholders (FAO, 2007). Stakeholdenslude all those with specific stake, experience

or interest in the topic being addressed. In this case they can be persons, groups or
organizations. They arthe ones who affect or are affected by policies, decisions and
action of the system (Baran and Jantunen, 2004). In this study, stakeholders include
regulators, facilitators and useraho are directly and indirectly involved in forest
resources utilizatiomnd management. Sometim#se interests of stakeholders in natural
resources management are difficult to define or are hidden, gack stakeholder may

have several administrative, ownership (title), lease, license, permit, quota, customary
rights, cdlective rights, community rights, littoral rights, public rights, rights of use, and

public goods (Sutherland and Nichols, 2006) .
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2.7.11 Interests of regulators in management of forest resources

Regulators are defined as statutory stakeholders tha tleer mandate to promote,
regulate and enforce proper natural resources management at different levels namely
national, local and village (Smajgl and Larson, 2006). In this case regulators include
central, local and village government officiatesponsil# for control and supervision of
utilization and management of forest resources. Smajgl and L&2806) explained the

role played by central government officials in making among others policies, laws, acts,
procedures and rules over natural resourcesagenent. In conjunction to this,
Poffenberger (2000) and Shahlk&zal (2007) noted thatnost of these natural resources
sector policies and their administration were heavily influenced by the colonial
administration. Pokharel and Amatya (200ilentified the regulators are interested in
managing forest resources through strategic plantiag have implication in scalirgp

forest activities as well as coordinating developmental and conservation activities
provided by facilitators. Lund andr@&ue (2008 pointed out interests of regulators in
protecting wider public goods such as watersheds, biodiversity, carbon sinks and other

ecological services as well as mediating resource use conflicts.

The role played by clan heads and chiefs betioeecolonial era as the main custodian in
forest resources managementas well appreciated and documented (Alime2000;
Sultari-Rome, 2005; Marfo, 2006). Sumadaal (2003) put forward the interests of clan
heads and chiefs in management of natural resquncesms of their capacity to provide
goods and services that are important for both ecological and social economic benefits.
Decisions made by clan heads and chieflated to the success of resources, distribution

of benefits and responsibilities are dgepdoted in socialcultural mechanisms such as
customary laws and council of tribal elders (Suit&ome, 2005; Marfo, 2006).

However, during colomil period forest management bewaa centralized state subject
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and the major part of the forestgas broght under government control. As a result, the

then existing community rights became proscribed (Agrawal and Gupta, 2005).

With devolution of power, regulators of local government are given some discretionary
authority in decision making and in the mamagat of local affairs and delivery of
servicesto their communities (MNRT, 2006). Shemwegtiaal. (2004) noted one of the
shortcomings associated with devolution of pgwens the existence of improper
coordination among regulators of the central andll@overnment over tax revenyes
accruing from forest resources, each claiming to be the rightful collector. With
Participatory Forest Management (PFM), Lund and Treue (2008) elaborated the role
assigned to regulators at village levels in the managemidization and development of

the forests under the guidance oflaws and operational plans of the forest. In this case
regulators at the village level are recognized as-gselérning, autonomous bodies,
enabled to sell and distribute forest produassthey have the right to exclude others from
using the forests, and the right to use their funds for forest conservation and other

community development activities.

2.7.1.2Interests of facilitators in management of forest resources

Facilitators are d&fed as nosstatutory stakeholders that aim at facilitating proper forest
resource management, mainly at community level (Smajgl and Larson, 2006). They
include national and international rgovernmental organizations (NGOs), development
partners, priva sectors as well as research, education and training organizations.
Facilitators are normally instrumental in promoting and facilitating communication on the

management of forest resources between stakeholders.
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According to Lissu (1999) facilitators egsearch, education and training organizations are
interested in carrying out research, advocacy, and selected public interest litigation to
ensure sound management of natural resources and environmental protection. Harrison
and Laizer (2007) reported theterests of development partners like Department for
International Development (DFID), World Bank (WBhd International Monetary Fund
(IMF) in supporting conservation activities of forest resources and livelihoods
development projects in the world. Laagts (2005) explained the interest of facilitators

in research that aimed at advising decision makersustainable management of forest
resources in Gulf of Fonseca. Lissu (1999) pointed out fhatlitators are basically
involved in issues related the establishment of an enabling policy environment for civil
society, including civil liberties and human rights towards the management of forest

resources.

The global conservation organization such\a@srld Wide Funds for Nature (WWF) are
interestedn st opping the degradation of the ea
future in which humans live in harmonyi t h natur e by conserving
diversity, ensuring thathe use of renewable natural resources is sustainable andgduci
pollution and wasteful consumption. Some facilitators are appreciated for their support in
raising awareness for rural communities on environmental conservéatioough
environmental education programmes and democratic governance. Facilitators like
private sector (firms and individualsare interested in forest resources for commercial

products, which may be extracted from them (Sunsit.,2003).

2.7.1.3Interests of users in the management of forest resourse
Users are defined as the stakehrddihat rely on forest resources for subsistence and

commercial interests. Forest ecosystendiverse and highly productive ecosystem hence,
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its users are multiple (FAO, 2007). The local people living in and around forest areas are
the most important acts and users of the forest resources (Shaldbaal., 2008).
Communities bordering forests are interested in them for number of reasons, including
clearing for agriculture, firewood, building poles, timber cutting, and a number of other
products for locaconsumption and trade (COCATRAM, Z%)0 According to Anderson

(2004, users have right to use and harvest forest products as envisaged in the operational
plan, and they are responsible to participate in forest management and assembly meetings,

and share&iews in rules makig without distinction of wardnenmbers of their residence.

2.7.2 Stakeholders power relations in management of forest resources

Nuijiten (2009, in deriving his argument from the concepts of fedgmamic model,
defines power relationas what enables who to do what to whom, or more explitidy
defines power relations as the matrix of possible actors and their possible interactions.
Power relations in many societiese embedded in a social control, social hierarchy and
the roles gien to some individuals in a given society. These power structures, in most
cases, are perpetuated by the prevailing institutions and ideology, and can raise groups

with a more bargaining power than others.

Barrow et al. (2002) defined power relationotencompass environmental governance
and the distribution, exercise and accountability over nature. In this case the term authority
is often used for power, perceived as legitimate by the social structure (Poppe, 2003).
According to Anderson (2004), thisinkl of power is based on the perception that
someonehas the right to prescril@haviourdue to election or appointment to a position

of authority. For rural Africans, a major governance issue is control and access over
resources (Brokaw, 2006). Geneyalbower relations are defined as the power the actor 1

exercises over another actor 2 (Wiese, 2007). According to Anderson (2004) power
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relations may constitute executive, legislative and judiciary powers. Executive powers
encompass the rights to make idemns, implementation and enforcement while the
mandate to make rules is legislative power and judiciary pewersern with dispute
resolution and recourse. According to Langlands (2005), misuse of public power for
private gain lead into corruption atfus implies a failure of good governance. Corruption
often, has negative impacts on welfare of local communities and natural resources status

(Barrowet al, 2002).

Natural resources available to a village or other communities often have several uses and
users. This is the case with miombo woodlardsit is seen as one of the potential areas

for attracting various stakeholders with diverse interests in its management. In this case
the utilization and management of miombo woodlands resources is asgoeidt a
multi-layered processvith stakeholders from village, local, and natiorealdls (Abdallah

and Monda, 20073. This is attributed to multiple values generated from miombo
woodl and ecosystem. The diversit ywerad I nt

stakeholders seek to lay claim on forest resesi (Kitula, 201p

According to Brokaw (2006) understanding the power of different groups of stakeholders
involved in managing forest resourcdselp to arrive at compromises and put off
conflicting ideas. Wiese (2007) put forward the argument that struggle for power over
natural resources managemerdn be studied on a continuum covering Heasonal,
inter- personal, integroup, and ideological level. Wiese (2007) pointed out power
comparisonsamong stakeholders may be evaluated in five rating order as power relations
are:

() Determinate if the affirmative power of every coalition is limited only by

preclusive power of its complement
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(i) Decisive if the power of every coalition is equal to its affiin@power

(i) Simple if they are both determinate and decisive

(iv) Maximally weak if no coalition other than the coalition of the whole has potent
strategies and

(v) Maximally strong if every coalition ots complement iall powerful

Sone people try to analyggower relations in accessing common pool resources (CPRS)
as a source of income. According to Reddy (1999) dominants and high status members in
the society are more powerful in accessing CPRs than members of subordinated and low
status groups. Along with thisne Brokaw (2006) reported thathe use of natural
resources by local communities differs according to wealth group as rich and poor people
use natural resources in different ways. Because of greater economic power, the rich
exercise greater power ovaccess to resources under common pool management. WRI
(2003) put forward thatndividuals or goups are powerful when theasutcomes depend

on othersé6é outcomes depend on them. WR |
resources management as a necespeegursor to social influence strategies. This is
because natural resources often provide diverse benefits to multiple groups of
stakeholders, rights, resource flows and relationships are all complex and dynamic, often
contradictory and frequently lead toonflicts between and among stakeholders

(Langlands, 2005).

Brokaw (2006) noted the existence of parallel hierarchies of traditional leadership, local
and central government in resource management which are often in conflicts. Brokaw
(2006) explainsthp ower i s not control of peopl eds
active contributions or inputsas this provides the synthesis on how processes and

institutions produce results that meet the needs of society while making the best use of
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resources aheir disposal. This more about the examination of the efficiency use of power
by the stakeholderdor the sustainable use of natural resources and protection of the
environment. Therefore, in the context of power relations of stakeholders involvesl in th
use and management of forest resources, it is important to understand the relations of
stakeholders interacting in power hierarchfesnd in government settings for developing

strategies that mitigate stakeholders conflicting interests.

2.8 Institutio nal Performance and Overlaps in Management of Forest Resources

2.8.1 Institutions

Sociologisf defines an institution as an organized and established procedure
(Bandaragoda, 20000 e pr esent ed as rules of society
econanists adopted a similar interpretation in which institutions are referred to as
humanly devised constraintthat shape human actions and in due course structure
incentives in human exchange (North, 1990). They are set of rules and regulations that
constain and motivate stakeholders to interact with ecosystems to ensure equity and

sustainability of forest resources (Ostrom, 1997; Smajgl and Larson, 2006).

Institutions are set of rules that govern ownership and use of resources, production,
exchange ana¢onsumption under which economies work (Bandaragoda, 2000). A key
analytical objective of institutional analysis is to establish how institutions influence or
affect outcomes arising from interactions among stakeholders in various social settings
(Levy etal., 1995). The approaclallows exploring institutional arrangements in trying to
achieve holistic management systdar sustainable utilization and management of forest
resources. On the other hand, institutional arrangement is defined as the waghn whi
powers and functions of government agencies are structured, between and within agencies,

in order to deliver administration services to members of the public (North, d890
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GombyaSsembajjwe, 1999 Institutional arrangements are essential comporrerthe
management of forest resources. Though institutions are not identical to organizations,

they reciprocally influence each other.

2.8.2 Organizations

In contrast to institutions, organizations are not ideas or conventioagybaup of people
brough together by some common purpose to reaelr tibjective (Bandaragoda, 2000

North (1990)defines organizations as purposive entities designed by their creator to
maximize wealth, income, or other objectives defined by the opportunities afforded by the
institutional structure of the society. These purposive entities are formed to facilitate the
achievement of natural resources or business ventures. Thus, we can safely say
organizations are groups of people by some common purpose and some rules and
procedires to achieve the defined goal®nsequently, orgarstions are central to

collectiveaction in natural resources.

In the same line of thinking Smajgl and Larson (2006), further arguestieaé groups

may be organized with expressed purpose of esgnmg for changen the institutional
structure or even thenderlying ideology of society,oaversely, organizations, thus,
include schools, universities, churches, village governments, NGOs, and local groups.

They also play an important role in shapin p e dophbveodr Kitula, 2012).

2.8.3 Evolution of institutional arrangements in management of forest resources

Through the time, several formal and informal institutional arrangements emerged
worldwide, all focusing on the management of forest veses (COCATRAM, 2003).

Their success in performing management duty differs with era and country. Therefore, the

evaluation of efficiency of the institutions is important, since it can facilitate comparing
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them with other efficient institutional arrangenenand possibly show the direction of
change. Ostrom (1990) distinguishes three levels of institutional arrangements
regulating access, use rights and management of resource that have evolved from pre
colonial era to date. These institutional arrangasénclude operational rules (datp-

day working rules made by resource users), collecinace rule (rules used by users and
external agents) and constitutiomdloice rules (determine eligibility to participate in the
system and set out rulehat will be used to design collectiec hoi ce rul es) .
levels of institutional arrangements have been usedllustrate types of formal

institutional arrangements as shownkhigre?2).

The role played by informal institutions before colonial evdéh& main custodian of forest
resources managememas well appreciated and documented (Marfo, 2006). Many
customary and indigenous access rights systeave evolved (COCATRAM, 2003).
Traditional leaders exercise ownership rights over the lands tingiliefs, have inhabited

for generations (Brokaw, 2006).

a) Top-Down b) Bottom-Up
— Constitutional Rules
Constitutional Rules
’
: L - Collective choice
Collectivechoice rules T
: v Operational rules
Onerational rules
] A
M :
Constitutional Rules Collectivechoice rules Operational

Figure 2: Types of institutional arrangements (Ostrom, 199Q)
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Sumailaet al. (2003) put forward the interest$ waditional leaders in management of
natural resourcesn terms of their capacity to provide goods and services that are
important for both ecological and so@geonomic benefits. Decisions made by traditional
leaders related to the access of resoumdissiibution of benefits and responsibilities are
deeply rooted in soctoultural mechanism such as customary laws and council of tribe
elders (Marfo, 2006). However, during colonial period forest management became a
centralized state subject and the magart of the forestsvas brought under government
control. As a result, the formal access rights to resources lie largely in the hands of the
state and then existing community rights became proscii@strom, 199Q) Brokaw
(2006) noted the existence gdarallel hierarchies of traditional leadership, local and

central government in resource management are often in conflicts.

Globally, land and forests, and the rights to their resources, are concentrated in hands of
sovereign governments that provide cessions for economic activities to a variety of
groups and individuals for timber and charcoal production (URT, 2009). With devolution
of power, regulators of local governmeate given some discrinary authority in decision
making and the management ot4l affairs and delivery of services teeir communities
(Junge, 200R Along this line, Kajembet al. (2004) and Brokaw (2006) argued thte
existence of many institutions with overlapping mandates tend to result into regulatory

duplication, confugin and conflicts of interests.

The formal topdown institutional arrangements in the management of forest respurces
was strengthened during the postonial era (from 1961 1967) and neglected the
devel opment of i ndi ge n o uative) iamahgements |As thefi | at
Arusha Declaration of 1967 which aimed at building a socialist state in Tanzania, forests

were nationalized; however, the socialist experiment was overwhelmed by economic
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problems, which also affected the forest sector. The mrablem of the management of
forests in Tanzania during the thirty years of the socialist experinsetiie large area

which is under public lands and thereforgtually no management activities undertaken,
although the central government is respomsifir its management. These areas are
actually open access. The areas designated as forest reserves, which are also under the
government suffer from poor management because of the limited capacity of the
government in terms of manpower and other resoui€gsyo, 1998). Major threats to
Tanzanian forests include rampant pit sawing, wild honey harvesting using fire, firewood
and charcoal harvesting, harvesting for building materials, annual fires, settlements and

cultivation (URT, 1998a; Luoget al.,2005)

During the mid1980s economic reforms were initiated and the economy was liberalized,
practically doing away with socialist economic policies. Liberalization on the forest sector
include joint management of forests between the government and comsantiie@ther
decentralized concerns, as a way of making management of this nedscairce
sustainable (URT, 2006In the response to this concern, Tanzania has gone through a
number of institutional reforms, including the revision natural resourcesr geatoies.

The new forest policy for example, has clearly put an emphasis on the involvement and

participation of stakeholders in management of forest resources (UR®)1998

Participatory Forest Management (PFM) or Collaborative Forest Management,(iSFM)
basically a common property regime (Dubois, 1999; Kajembe and Kessy, 2000;dtuoga
al., 2005) which entails two of Joint Forest Management (JFM) and Comrridastyd
Forest Management (CBFM). The latter being more devolution as it involves both user

and ownership rights over the resource.
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2.8.4 Institutional overlaps in management of forest resources

The institutional performance cannot be simply attributed to the existence of private or
public institutions, neither to those of formal or informal igional arrangements. The
institutions should find the state where they can function with the lowest transaction
costs, by combining the formal institutions with theormal ones. Therefore, they should
adapt to the already existent institutional sgitiand improve it by finding the most

efficientlowest cost equilibrium.

2.9 Policies and Legal Framework in the Management of Forest Resources

2.9.1 Policy framework in the management of forest resources

In Tanzania, natural resources such as foredd, laater, minerals and wildlife are owned

by the state and they are regarded as public property. Power to manage and regulate the
use of these resourgdas given to various ministerial sectors and public institutions on
behalf of all Tanzanians. Individisaand private organizations are given rights of access
and use for specified period of time through statutory licenses but not private ownership is
envisaged. The most relevant ministerial sectors include agriculture, forestry, land,
mining, water, humardevelopment and settlement, environment, tourism, beekeeping,

wildlife and Local GovernmerfURT 1988a).

2.9.2 Legal frameworkand their effects on forest condition

Management of natural resourc@svolves different actors who experience and know
different legal or rule based systems of assigning property rightéand and forest
resources which all together generate a basis for the negotiations of property rights and
management obligations, government agencies, development projects, religion

organizatons, local authorities and local pegmé have different role in the management
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of natural resources which make them generate their own principles, rules and regulations

related to natural resources management (Metdek and Nkonya, 2007).

Dependig on what provides the best option, a person may use formal law or defend
accessing to forest resources the basis of local customary practices. Law is not a
monopoly property of the state but can be seen as a cognitive and normative order created
and sistained by the social field. Individuals make use of different strategies to claim the
use of resources (Meinzédick and Pradhan, 2001). This means tbaén in the presence

of formal property rights over a certain resource, if these formal propehs ritp not

favour the interests of that particular individuals or group of people, different strategies
are devised to legitimize the rights to use the resource. As Mebizknand Pradhan
(2001) argue, property rights institutions are influential in gty interaction of people

with natural resources as compared to other institutions. They are not only determining
how the resources are owned, used by whom, how and when, but they also have an
influence on the extent at which individuals or group of peoghould invest in
maintaining the resource base over time. Thus, to consider the existence of multiple legal
systems under external intervention in managing natural resources is relevant, especially
when one considers the implication for property rigitgesources use and management.
The laws created by different levels of government andgowernmental actoysnay

have common or contradicting interests and often partly overlap. This may have

implications for access and use of resou(basjten, 2003.

The literature provides many examples of the distinction between forest and tree tenure
(FAO, 1989). Forest tenure determines who can use what resources, when and under what
conditions. Forest tenure combines a bundle of rights which include thetaigivwn,

manage, use resources, and transfer forest resources and land; and this can be defined
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legally or customarily (FAO, 2008). Forest tenure can be defined in general terms such as
government forest reserves, private forests, community forest andagpess. Within

these categories, tree tenure can be distinguished from the forest rights. For example, tree
tenure can be distinguished between planted trees and wild trees; some species of tree can
be subjected to particular rules; rights to use soms trae be determined by the type of

the use (personal or commercial uses); and the rights to use trees can be granted to
individuals according to the provisionslabourand other investment (FAO, 1989). From

this perspective, tree tenure consists of adluof rights, which may be held by different
people at different times. The rights that make the bundle can be categorized as the right to
own or inherit the right to plant, the right to uaad right of disposal (Katoet al, 2001)

For example, the ate may regulate or attempt to regulate the use of trees owned by
others e.g. declaring certain species as protected no matter where they are located and to

be used only with official permission.

Furthermore, use of resources can be granted by thengoeet to local communities

who are living close to forest reserves as incentives for their participatioranaging the
reserves under special arrangements like Participatory Forest Management (PFM)
(Blomley et al., 2008) Tree planting in most caseas used as a basis for claiming the
rights to land and for that case, planting trees on borrowed land can lead to termination of
the agreement (FAO, 1995). Also at the Kingship or family level, members may also have
different rights on trees depending omder, birth order or im&-family status (Katoret

al., 2001)

In rural areas of Tanzani@ome tree species are traditionally considered sacred or
dwelling places of sprits and thusree cutting is sictly prohibited (Kajembe and

Mbwambo, 200D or they may be places for cultural ceremonies such as rain making
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(Kessy, 1998). In the Bahi casesgroderris stutmannii, Steculiaafricana, Adansonia
digitata, Brachystegiaspp.are traditionally believed to be good for cultural ceremonies,

and thus is a talw to cut them.

2.10Biological diversity values of the forest

2.10.1 Forestbiodiversity conservation and tree diversity

Biological diversity describes the vaaty of biotic genetic to ecosystem (Kent and Coker,
1992. Biodiversity provides resilienceo our lives at household level (Mongo, 2013).
Conserving forest biodiversity means maintaining a forest cover with ecological
conditions suitable to provide food, shelter, energy and income for the community
(Lupala, 2009). Understandirige context of thdiodiversitystatus of a particular forest
provides an important key to management strategies that should be adopted under

different circumstances.

Ecologicaly often we use biodiversity measurements to determine the health of an
ecosystem(Mongo, 2013) In this case, aleclining biodiversity indicates aleclining
ecosystem and is a signf some enwonmental stress (Belsky and Canham, 1994)
According to Munishiet al. (2011) an emerging criterion of describing mixed uneven
forests is the diversity inde high desirable property for a forest community. The
knowledge of species diversity is particularly useful when one wishes to study the
influence of biotic disturbance or the state of succession, or stability of a forest
community. Diversity indices arthe measure of tree species diversity and richness in a
forest community. The indices provide more information about community composition
rather than species richness; also take relative abundances of differéd sgeaccount

(Belsky and Canham, 18%
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2.10.2 Estimation of forest biodiversity

There different ways in which biodiversity can be estimated. One of which is from the
structure of a forest stand, this can provide a useful indicator cfcibeystenfunction

and changes through time (Kreb$989 and Magurran, 1998 Different ways of
measuring forest structure include stdemsityand forest basal area. These have direct
response with humaimmpact (Mongo, 2013). Foexample, mean basal area in a stand
decreases as a consequence of increaBstgrbance pressure, where as stem density of
smaller trees may increase after disturbance (Lupala, 2009). The density and size
distribution of tree contributes to the structural pattern characteristic of forests and forest

structural features (Isango,@0).

Species composition is another measure of diversigyforest.Species composition is the
assemblage of plant species that characterize the vegetation (Isango, 2007). It is one of the
major components of biologitg spatial structure (Chingongyya 2010). The most
common measure of composition is richness (number of different species) and abundance
(the number of individuals per species found in specifies area) and richness can be
documented by calculating its relative density (RD), while theibligton of species is

shown ly relative frequency (RF). Thebandanceis calculated as relative dominance
(RDo) wheraas the importance value index (IVI) is the sum of relative density, relative
frequency and relative dominance of species (Lupala, 200@).I\Mlhof a species in the

community givesdea of its relative importance in the community (Mungshal.,2008).

Within biologically conservation, there are other ecologieatignted valuation measures
(Backeuset al., 2006). Munish et al. (2008) for example, discussed the use of indicator
species in ecological valuatiowhich is important for application in ecologically suitable

forest managemenwhereasin biologically richness; genetic, species and community
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diversity are importanineasurementased (Mongo, 2013). Ecosystem health or quality

approachesare equally important in valuations when viewing ecosystem functioning and
services, as they assess ecosystem performance and quality (Chingonikaya)n2010).
general biodiversity valuation can heldecision makers to protect species and other

biologicd values of forest (Lupala, 20R9

2.10.3 The need for biodiversity valuation and monitoring

Monitoring and valuing of forest biodiversity and ecosystem servigessential not only

for assessinghe relative importance of different components in the system, but also for
informing decisioamakers, who are often unaware of the value and importance of
biodiversity and its accompanying ecosystivetz, et al.,2007). A significant property
ofthewort 6s popul ation directly depends on f
livelihood support (Munishet al.,2011) The correlation between forest and livelihoads
strongesfor poor and rural community who have the least or limited influenceeirkely
decisionmaking concerning their adjacent forest and environments (Sunderlin, 2008).
There is, therefore, a growing need to better understand the association between

livelihoods and the conservation of forest biodiversity resources (FAO, 2010).

Biodiversity provides a range of services, includaesthetic cultural and recreational
values as well as goods that have direct use values (FAO, 2010). Apart from that, it
enhances many other ecosystem services including carbon storage, water suppily and s
fertility (Munishi et al.,2011). Ecosystem services concept is of significant importance
appreciating the role of natufer sustaining human livelihoods (Mer&t al., 2007).
Therefore, there is a need for effective valuation of biodiversity dosystem services

(FAO, 2010).
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Species diversity measuremeraow objective assessment of level of biodiversity and
the effects of institutional change dorest condition (Syampungani, 2008t is more
effective and scientifically accepted to useoabination of indice®r measuredo assess
plant diversity so as to combine separate aspects of diversity danpdx richness and
evenness (Mago, 2013). The scale, design antensityof monitoring progammes vary

to a great extent. Toppo (2007)explained how combination of field survey and remote

sensing could improve results of monitoring biodiversity of a particular area.

2.10.4 Biodiversity of the miombo vegetation

Most miombo woodlandsavebeen heavily disturbeldecause they have grdatal vdue
(Munishiet al.,2011). They provide drgeason fodder for large livestock populations and
fuelwood and rural industries uses. They offer construction material for farm structures
and homes foe millions. They are rich source of wild foods and fratijcmg the
vulnerability of poor rural households from the risks of crop failure. Althaughmbo
woodlands aredisturbed the species composition is virtually unchanged because
regeneration is very easy through stump or samkershoots(Timberlakeet d., 2010).
Mongo (2013) argued that the composition of species should be characteristic-for eco

region.

Miombo woodlands are characterized by the ti€esalpinoideagenera:Brachystegia,
Julbernadiaand Isoberlinia (Munishi et al., 2011). These speciggoduce hard timber,
and have fibrous, tanninch barks used by local communities. Both species structure and
composition in miombo eeregion are sensitive to environmental impacts (pressure) that
they can be used as indicators for degradation of fo(Bstsarr, 2000 Mwase, et al.,

2007).
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2.11Forest Cover Change Concepts

2.111 Forest cover and its relationship to forest dependent communities

Forest coveris one of the types of land cover. A forest cover may consist of closed or
open forest patterrwith trees of different storeys and thick or open undergrowth
(Kashaigili, 2006). As part of the forest condition, forest cover provides the first indication
of adequate or inadequate forest resources in a country or r@ghdd, 2010). An
adequate forestover ensures high capacity production of goods and services from the
forest including watersheds protection and maintenance of biological diyevgitput

overlooking amenity and recreation (Mbilingi al.,2007).

Forest adjacent to communitjesave been linked to the forest due to their highly
dependence on forest resources for their livelihoods. This has been observed since the
hunting and gathering era to sedentary agriculture. Sinceftrests tend to become less
dense and forest cover decresaskie to increased population densities, higher market
demandsand changing types of forest use by local communities (Mongo, 2013). Above
all, developments in the forest area have seen dramatic change on the forest ecosystem
which has created many impaats livelihoods of forest adjacent communities depending

on them Sunderliret al. (2008) had the opinion that, areas of poverty and forest cover
extent overlap. Maintaining forest cover is important for people who gains livelihood from
the forest (FAO, 200). Adequate or better forest cover can overcome vulnerability and is
associated with better welfare of forest adjacent communidesreased forest cover has
direct impact to important livelihood services of forest adjacent communities (Kitula,

2012).
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2.112 Forest cover change estimation

Monitoring forest cover is important in sustainable development and management
forest eosystem (Mpandat al., 2008. There different methods used in estimating and
analysing forest cover changes. Remote sensaimptdogies have been found to facilitate

the procesgMbilinyi et al.,2007). Remote sensing provides an opportunity of examining
vast areas at frequent intervals, and also has an advantage of detecting and delineating
major changes (Kashaigili, 2006). Ciage detectionis a method of identifying differences

of a phenomenon by observing it at different ego@tashaigili and Majaliwa, 20)0

Forest cover conditianare not static; they are unstable due to constant changes that may
be abrupt or gradual, fme natural and/or anthropogenic forces (Hayes and Cohen, 2007).
These forest cover changes are complex ranging from simple degradation to total
deforestation (Mongo, 2013nformation on the condition and change trends of forest is
crucial to forest policyecisions and the data can act as early wgrsystems (Nagendra

and khale, 2008). O#ime and accurate changdetection provides a basis for
improved understanding of relationships and interactions between forest and adjacent

communities (Panigrahst al., 2010).

Forest cover and change detection data important feature of forest inventory in which
remote sensing technique play a role in keeping the inventoety-date (Negendra and
Gokhale, 2008). From remote sensed data, forest stand strymwameters can be
retrievedwhereby estimation on volume of the stand, biodiversity and carboksstaa

be done (Panighyy et al.,, 2010). These stand structure parameters also provide
information on potential determinants of plant species distribufttayes and Cohen,

2007).
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2.113 Accuracy assessment

Accuracy assessment is the process of estimating the accuracy of the classification in a
map, by comparing the map with reference information believed to accurately reflect the
true land coverCongalton 2001). Sources of reference data include ground truthing,
higher resolution satellite images and maps. Accuracy assessment is an important element
of any land or vegetation cover classification derived from remotely sensed data, since
some errors may oac due to thematic error, positiorerors land cover mixtures (mixed

pixels) or human errors (Congalton, 2D0Accuracyassessmentetermines how useful

the classified maps are to the user.

The most effective way to represent classification accusattyough an error matrix. It is

a square array of numbers laid out in rows and columns that express the number of sample
assigned to a particular categorglative to the actual category as verified in the field
(Congalton, 2001). Theolumn normally rpresentsthe reference da while the rows
indicate the classification generated from remotely sensed data. The common used indices
for accuracy assessment are oveaaturacy pr oducer 6s accuracy,

Kappa coefficien(Kashaigili and Mgliwa, 201Q.

2.11.4 Application of remote sensing in forest cover change assessment

Remote sensing technologies are widely used to monitor landscape and veghtatmgs

in many parts of thevorld (Tomppo, 2007; Panigng, et al.,2010and Thomlinsoret al.,
1999. While the availability of extensive and timely images from various satellite
sensors can assist in identifying the rates and patterndeforestation modelling
techniques can evaluate the seeamnomic and biophysical factors derivingatestation

processes (Congalton, 2001).
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With time, monitoring rate of deforestation and forest degradation can be done through
analysis of remotely sensed dalfta.Kenya for example, Ochego (2003) applied remote
sensing in deforestah monitoring in the Aberdare Rnge Mountains which are
important watecatchmentsreas for many rivers and streams in Kenya. When using GIS
to measure change in temporal and spatial dynamics of forestland inwesttiSpain,
Perezet al. (2006) discovered an increase inetlforest cover in Galicia region. In
Tanzania, a study tracked forest cover changes in the Eastern Arc mountaindodests
calculated that approximately 70% of the original forest golias been lost and the
remainder is retreating towards the boundaoieBlational Forest Reserve (Mbilinyi and

Kashaigili, 2005).

2.12 Theories ofForest Dynamics

Disturbance regime of the ecosystem is one of the major factors in biological resources
dynamics (Whitemore, 1989). Disturbances are major sources of bothr&b@mupd spatial
changes in forest structure angindmics of the ecosystem (Luoga al., 2000). The
biological resources have renewability characteristics over time; hence can be sustainable
when managed properly. However, when the disturbance (naturahthropogenic
exceed beyond the renewal capacity, deterioration or degradation of the resources may

occur(Shemdoeet al.,2007)

2.12.1 Intermediate disturbance hypothesis

The hypothesis predicts the highest biotic diversgyachieved when a commuyits
subjected to moderate disturbance. Such a disturbance will allow the community to renew
or recruit young ones and persistence of species that would otherwisdumedXdobbie

et al., 1993). The hypothesis urged thaeriodic or recurring disturbae at moderate

level enhance both pioneer and primary species, such that different species of different life
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history strategiesare able to cexist and consequently high species density are
maintained However, when the disturbance is below the moddeatel, only climax
species which are able to compete for resources would exist and equilibrium would
eventually be attained. Therefore, species richness would be maintained and hence lower
level of species diversity. On the other hand, when the disturlmbegond the moderate

level, only colonizing species with fast growing and pioneer species are ablexesto

hence lower speciaBversity.

2.12.2 Patches dynamics

This is applicable in situation whereby the disturbance regimes are not stable and
consequently lanstape is not in equilibrium (Roeme and Knight, 1981). While, opening

in forest canopy is generally referred as gap, the area which is influenced by gap is
referred as patch. Most forest gaps form, developdesappearelatively quickly atleast
between 1330 years (Belsky and Canham, 1994). Species diversity at old growth forest
assumed to be maintained by patch dynamics as a,resst species such as shade

tolerant tree, shrubs and herbs respond positively to tree gaps éDalzd992).

2.12.3 Landscapedynamics

Landscape dynamics consider spatiamporalscale of disturbance on a lawdpe level.

This is because landscape tends to be affected by multiple disturbahdds occur at
different spatial and temporal scale and whitay interact (Belsky and Canham, 1994).
The theory urged thatvhen the disturbance interval is long relative to recovery time and
small proportional to the landscape is affected, the system is stable and exhibits variation.
When the disturbance intervialshorter than recovery tinand a large proportional of the
landscape is affected, the system becomes unstable and shift into different trajectory

(Turneret al.,1993)
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2.13 Sociceconomic Factors Influencing Institutional performance

Several factors ay affect the performance of institutions (Agrawal 2001; Baéntal.,

2002; Lankina, 2008). Successful institutiopdepend on the ability of users to device
rules than when their externally imposed on them for success to and maintain of CPRs
(Ostrom, DP90; Shemwettat al., 2004). Local level institutions are considered better at
providing, inter alia, rules related to access, harvesting and management; committees and
meetings that can respond to conflicts more quickly and realistically; and that their
monitoring and sanctiongnmethods are more efficient (3onet al., 2009. Increasing
frequency in organizing forest patrol and enforcement of ralesconsidered key factors

in improvement of forest condition and increasing institutional performg8alum

2009). Along this line, Ostrom (1990) argued tlhastitutional effectiveness is associated
with availability of funds to enable critical monitoring of rules compliance by community
and protection of CPRs. Compliance to rules is also found to tbemely important for
effective functioning of an institution. There is compelling evidence that subjects
voluntarily contribute resources to monitor and sanction qtidrs are not cooperative in
collective action because rules enforcement is necessangaintain cooperation (Gibson

et al.,2005).

Kajembeet al. (2004) andSaunderset al. (2010) argued thatommunities with high
positive attitude towards CPRs tend to increase institutional perforrtanoegh greater
participation in conservation aetiies. This is likely to benefit performance through
reducing transaction costs and disseminating knowledge, hence providing positive
externalities Ghate and Nagendra (2005) argueddhatessful institutions depend on the
level of community awarenesggarding resource utilization and management. (Kitula,
2012) reported the role played by awareness raismgchanging attitudes of local

communities towards wise @f CPRs. Along this lind,uogaet al. (200§ mentioned
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that education level is impontd in increasing performance of institutions since it
facilitates awareness raising in understanding and adapting new technologies. Promoting
education creates awareness and positive attitudes of communities in sustainable use and

management of natural msces (Sumra and Rajani, 2006).

Ostrom (1990) and Jacobi and Monteiro (2006) observegditistitutions performs better

when private and public stakeholders have the ability to coordinate their actions. What
allows groups with high heterogeneity to asl@ high scores of efficiencyn their
programmes and policies is the amalgamation between private and public stakeholders,
expressed by dense social networks among public servants and civil society
representatives, in what has been referred to as entbedttenomy. The idea behind the
concept of embedded autonomgfers to that dayo day interactions between public and
privatedomainsand to all liability built upon this relationshi®@étrom, 1990). Jacobi and
Montero (2006) conclude thathe coordinabn between strong public institutions and
organized communities can be effective development mechanism. Stronger ties, cohesion
and reciprocity between these stakeholdesf ultimately make collective action more

likely to happen, thus promoting highmstitutional performance. Gomby@sembajjwe

(2002) argued that greater cooperation among politicians and bureaucrats reduce the
possibility of gridlock in decision making and are therefditeely to lead to a higher

quality of governance.

Local institdions that function well in some settings, in others fall prey to the ills of
mismanagement, corruption, patronage, and elite capture (Lankina, 2008). In Tanzania
and el sewhere in developing counthashbeen, go:
progressively deteriorating because of declining budgets and human resourcesdl.uoga

al., 2006). There is general consensus that illegal logging occur at large scale and it is on
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the increase. lllegal logging and timber trade from none or under paymenyadtiels

tend to contribute to loss of government revenues a situation that hamper monitoring
activities (Milledgeet al., 2007). With population and development needs, the situation
tends to become worse, as people tend to exploit the forests beyonthnhgement
objectives (Luogeet al., 2006). According URT (2006) institutional performanceay
sometimes by natural hazards such as drought, floods and, outbreak of pests and crop
diseases. The occurrence of natural hazards tends to result in encroachfoeests

resources (Shemdes al.,2007).

2.14Managemet of Common Pool Resources

The common does not imply any kind of ownership. When resources exist in a common
location may be claimed by and individual, or community or state. Osttaah (1990
defined the commons as ability to exclude other users from its use, and Common Pool
Resourcesare resources that can lilized by group of individuals or community
(Ostrom, 2002). Most natural resources can be regarded as commaagoootes either
natural or human made facilities, and hawgh stockand flow aspect Jacobi and Mainte

(2006) such as forestland, water flow and rangeland.

Common Pool Remirces have two characteristicgstly, exclusion of other potential
users from accessing thespurces is difficult and costlgub tractabilitythat resource unit

that is extracted by one user is not available to other users (Ostrom, 1990). In terms of
property right regimes, resource can be grouped into: First, Open accesswhgtineo

not hae welldefined property rights; secondly, Private property regime whereby an
individual has the right to exclude other from using the resources; thirdly, Common
property regime whereby community has right to exclude-goanmunity members and

regulate the se of the resources through formal and informal institutions (Schlager and
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Ostrom, 1992); antburthly, State property regime when the rights are held by tte,st

which controls access anelgulate use of the resources.

Generally, it is accepted thathen the resources are held in common they are vulnerable

to over exploitationas popularizedoy Har di n ( 19 6 8Tlragedyof thei s p &
Commonso. Al s o , fortthe cosnmoas tg bheenthnagetl austainably, they
should be either private or stategimes Barkes,1989). However, several studies have
shown thatthere are other ways tltemmons can well be managed thpivate or state

property regimes (Lawry, 1990). For example, several communities surrounding common
poll resources have managelem sustainably through their designed institutional

arrangements (Schlager and Ostrom, 1992).

2.141 Theories of common pool resources

An article by Halradddyo f ( it &8 )C oamiointfadus si o n
article which developed the thgoof common pool resources. In this article, ghehor
usedherdsman to explain his simplistic economic model: assuming the pasture land is
open to all. That the herdsman is assumed to be rational atiéiggmize such thathe

will add more herds as theenefit from adding, is more than the cost of overgrazing which

is shared among herdsman. When the number of cattle increased beyond the capacity of
the pastureland to supportafrying capacity) will lead to degradatiortrggedy of the
common. Theautha concluded thatthe only solution to this problem is placing the

common resources either under privatstate propertyegime.

214 2 The prisonero6s dil emma
Anot her theory is Prisonerds dil emma theot

an offence and areinterrogatedseparately (Wade, 1987). The theory was narrated as
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follow: if both stay silent will receive light punishment, if both confesses will receive
medium punishment, and if the first confesses and the second stay silent, the firgk one w
go free, while the second one will receive heavy punishni&ath persorcan choose
once and no opportunity to change after choice of the other. While their joint interest is to
keep silent, no one is sunenetherother will confess or not. Therefore choice of best
strategy is to congs such that: if boss confess will receive medium punishment, if other
persons stays silent, he has a chance to be free, than if he stays silent while other
confesses. If onextendghis game to common pool resourcte individual is faced with
following options:

(i) Everybody by the rules while one individual enjoy the benefit ofinrestricted

access (free ride)
(i) Everybody, including himself follows the rule foperate)
(i) No one follows the rule; and

(iv) He follows the rie while no one else does (he is looser)

Wade (1987) argued that a stable group will choose alternative three (no one follows the
rule). However, the second option is desirable but it is not stable as each individual has an
incentive to cheat (alternativene) without being noticed. Rational people will choose
alternative one, such that even if it turns out no body follows the ratdgasthe is

assured that he has avoided the fourth alternative. Therefore, rational people cannot agree
on a collectiveat i on. L i ktragedyof theHcamntbmsntlée sheory ends with the
conclusion that: common pool resources can be best managed either under private or state

property regime.
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2.143 Logic of collective action

The theory was developed by Olson (1p@nd Sletteret al. (2008) which is basically in

l i ne with Pri s on e raotlsorurded lthatthene must beeoercion.or T h e
some other special device to make individuals act towards a common iotbesstise;
rational, seHinterestedndividuals will not act towards a common or group interest. That

IS, selective incentivespinishmentand inducements) are added in order to deter those
who do not contribute to the common goal, without which the individual will free ride,
and the common goalill not be achieved. Further, treuthorgrouped interesgroups

into three namely: small, intermediate and large groups. Small group is when an individual
has an interest in providing public good regardless of the contribution of the other.
Intermediateand large groupsare those when no one individual has an interest in
providing public goods and is when some cooperation is necessary. The difference
between the two is thaan action of single member with regardwbetherhe contributes

or not can be aticed by others in an intermediate group, but not in large groups.
Examples of large groups are such as trader union or professional association while
peasant communities with interest grougse an example of intermediate groups. This
means according tthe author even a peasant group can not collectively mange the

common pool resources (Olsidod).

Therefore, the author argued thabluntary collective action is more likely to work in
small interest groups as free ridersare easily noticedhence o need of selective
punishment compared to larger interest groups, while selective incentifiether
negative or positive may work in large groups such, thase who do not contribute can

be treated differently from those who do. While ghghormenticmedwhetherthe source

of selective incentive is inside or outside the society, but from the reading it is clear that

the author suggested that outsider especially the state should be the source of such
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selective punishment or inducements. In this cdse|dgic collective action theory is in
l'ine with the previous t hetagedyefgshe commonshe P

(Olson, 1971)

2.144 Emerging views raised regarding common pool resources theories

The theory ofragedyof the commons has beenticized because of over simplification
(Dietz et al.,2003) Hardin (1968) equate common pool resources under common property
regime and common pool resources under open access, with no any institutional
arrangement to manage and control the resoumdeed, the concept of property right
regime, provided asefulc or r ecti ve measure to Hardinés
coll ective action (Lawry, 1990) . However,
tragedies of un malimadg9d)darguing timatragadyod the(céhanons

will only occurin unmanaged common pool resources Nevertheless] the d maddé s

has profound effect as many development and environmental poli@es miss guided

by the tragedyof the commons model dnby wrong assumption thatommon poll
resources can only bemanaged bystate or private regime. For example, in most
developing countries their natural resources have been managed and controlled by the
state after independence (Koweeb al., 2003) with the assumption that is the best

strategic way tananagehe common resources sustainably.

For prisonerodos dilemma to work, two assumg
decide out of ignorance of t heoncetaiddorals ch
even if one realises the choice of the other player (Wade, 1987). Hovibese
assumptions are unrealistic in real situation. If the two assumptions do not hold true, then
the best option wilto cooperate first and defect if the otheéefects. Therefore, rational

individuals can achieve rational collective outcomes. In addition, if the players can
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negotiate changes in the rules of the game among themselves, then there is likelihood of

introducing penalties for the violating agreements.

For logic of collective action, Wade (1987) urged that presence or absence of collective
action Based on his work in India, Wade (1987) found that when net collective benefit is
high enough, collective action can emerge and be sustained without evetivesele
incentives. Therefore, free riding will occur when net collective benefits is low and not
because of the absence of selective incentives (punishment and inducement). However, at

least logic of collection theory provided the solution ofttiagedyof the commons.

Population growth and technologicdlanges haviecreased pressure on natuegources

to the extent that common property rules may not provide effective regulations (Lawry,
1990). Local common property regime operating at local level ensattCurrently,
Common Property regime is faced with two problems: problem of incentives meaning
economic incentives are often insufficieid stimulate individuals to participate or
sanction local level resource managemant] problem of authority whicmeans difficult

in local communitiesin establishing rule and procedures for governing resource use when
interests aréneterogeneouand views towards appropriate resources use standard vary
between individuals (Lawry, 1990). Therefore, since staaes failed in law enforcenm

in natural resoureemanagementegimes. The latter will involve assigning rights to a
group to specific territory, provide technigaidanceon resource managemearid help

to create more positive economic development andezatpn.

Scholors such adstrom (1999) and Chatre and Agrawal (200&ve developed different
conditions for management of common pool resources at local level. They focus on small

size of user group, a location closer to the resources, homogeneity gnooip members,
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effective enforcement mechanism and past experience of cooperation. In addition, other
factors such as characteristics of the resource, nature of the group depending on the
resource, rules and regulatiotisrough which resources are maedghrough which the
resources are managed, and the nature of the relationship between a group and external
force and authorities such as market, state and techna@ogymportant forsuccessful

management of common pool resources.

Therefore,the curren institutional change in thenanagemenof natural resources by
involving local communities emerged from Common Pool Resource theories. In most
cases PFM approaches such as CBMF and, ¥k designed based on earlier theories
of common pool property regie such as clearly defined boundaries, homogeneity in

groupsharmonyand equal distribution of forest resources (Lugandu, 2010).
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CHAPTER THREE

3.0 MATERIALS AND METHOD S

3.1 Description of the Study Area

3.1.1 Location of the study area

CFR is located in Bahi Districtn Dodoma Regiomwhich islocatedbetweenlatitude 4

and 8°S, longitude 35 and 37°E. Bahi District is one of the sevedistricts of Dodoma
Region. Othes are Kondoa, Chamwino, Dodoma Municipality, MpwapwWihembaand
Kongwa. The headquarters of thestrict is locatedat Bahi ward which is 50 km away
from Dodoma Municipalityalong the highway linking Singida and Dodoma regions. On
the east, the district shares merderwith Chamwino District and Dodoma Municipal,
Kondaa on the north, Iring&egion on the Southwest, and Manyoni District on the West.
CFR is surrounded by four villages namely Babayu, Chenene, Mkondai and Mayamaya

(URT, 2009) The location of CFR is indicated (Rig. 3).
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Figure 3: Location of the study area showing Chenene Forest Reserve
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3.1.2 Topography

Most pars of Bahi District is flatand with gentle slopinghills and lowlands in some
places. The district is raised to an altitude ranging betweef 3200m above sea leve

In the eastern part of the districhere is Bahi lowland area. This area has a swampy
characteristic which makes it suitable for paddy farmingaAssult, Bahiis one of the
districtswhich cultivatepaddy in Dodoma Region. In the northwest pagréhis Nondwa

and Mchito dam, while in the central part (llindi) there is a wetland endowed with salt.
Relativelyhigh altitude areas are loealin the northern part of thedirict wherein there

is CheneneMountain ranges covered with ombo forestsOther parts of Dstrict are

more or less flatland with undulating hiflgRT, 2009)

3.1.3 Climate, soils and hydrology

Rainfall

Most pars of the Bahi Districtis semiarid characterized bg low and erratic rainfall.

Bahi District experiences oneainy season between November and April. The rainfall
duration is usually very short and sometimes characterized with short period of heavy
storms leading to floods. Due tioe short rainfall duration, heavy water runoff and hence
poor water infiltration is ammon in the area leading #oless moisture reserve in soils.
Rainfall ranges from 500 mm to 600 mm per annum. The rain séadben followed by

the long dry spell between the migril to the beginning of November, characterized by

dry winds and lowa humid that leads to higher evapotranspira(idRT, 2009)

Temperature
Bahi District experiences both high and low temperature. The highest temperatlfi@ is 31

while the lowest is 1. The cool dry seasphbegins in June andwhys ends up in early
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Sepember an lasence of cloud cover lowers the temperature in the night but also rise the

day light temperatur@JRT, 2009)

Winds

Winds, blow across the district from East/South to northwest of the district; the wind is
usually dry contributing to the seraiid condition of the area. The wind speed increase in
July, with the strongest winds occurring on October. During driest setsowind speed

is higher as compared to wet seaddRT, 2009)

Soils

The soil of Bahi districtgenerallyhave a shallow depth moderate fertility, moderate
organic matter contemtand moderate to poor permeability leadingatdigh surface
runoff. Soil salinity is a serious problem that negatively affects crop growth in the area.
The solil textural classes found in the district as follows; Near to Iringa region (south
west) and central part of the distrithe soil is dark grey and brown sand, and sandy
loams. The other part of the district is characterized by brown loamy soil to dark grey clay

sands and sandy loafdRT, 2009.

Hydrology

Bahi district drainage is characterized by seasonal rivers and wetlands. There are very few
permanent riverand wetlandssuch as BubtRiver and Bahi wetlandh the district. Both
seasonal and permanent water sources in the district ar@otential to the community

as they provide water for domestic uses, livestock, irrigation, and act as fishing grounds.
The main river in the District is Bubu, which flows from north to seedbt and drains its

water to Bahi swamp. Duringainy season, mny people around this river catch fish as

one of their livelihood strategy. Like most rivers in the area, many natural dams, wetlands
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and swamps in the district are seasonal. Some of these natural dansal{nuetural

dams) provide fishing ground to Ba population surrounding the@RT, 2009)

3.1.4 Population size and growth

Bahi District was established after splitting of Dodoma Rural District into two districts.
The district population is 221 645: 105 975 males and 115 670 females with a ipopulat
growth rate of 1.5 percent (URT 2012). The populations in the siuely are shown in

Table 1.

Table 1: Popul ation and househol dsd distribut

Tanzania
Village Population Population Population  No. of household
(2002) (2009) (2012) (2012)
Mayamaya 3203 8812 9886 1159
Chenene 2342 6362 7436 720
Mkondai 1310 5240 6450 1529
Babayu 3520 8750 10 268 1580

Souce: (URT, 2002; URT, 2009; URRQ12; Village register, 2011).

The population growthate was lower than the regional average of 2.3% indicating
relatively low a population growth in the area compared to other districts in the region

(Table 2).
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Table 2: Population growth rate for Dodoma region districts

District Growth rate (1988/2002 2002/2012
Dodoma 3.4 2.1
Kondoa 1.7 1.6
Mpwapwa 3.4 3.6
Chamwino 1.6 3.0
Kongwa 2.4 2.0
Bahi 2.3 15
Chemba 2.4 2.5

Source: (URT, 2009; URT, 2012)
Based on the above growth ratke population of Bahi district is expectdo increase
from 221 645 to 332 467 in the year 2024; which still degiotv population as compared

to the rest of the district in the region.

3.1.5 Ethnic groups in the district
The dominant group in the district is Wagogdich account for more tina90% of the
total population, followed by Warangi and Wasanddaeated in the northern part. Other

tribes include Wasukuma located in the eastern part and the Wamasaai in the northwest.

3.1.6 Sociceconomic activities

Agriculture

The district economynainly depends on agriculture. This sector employs more than 80%
of the district population. Farming by most of the households is on subsistence basis.
According to URT (2009) about 378 207 ha of land, which is 70% of the total district area
are suitabldor agricultural activities (arable land). The report further indicates doaiof

the total arable land only 164 637 ha were under crop production. This area constitutes

about 30% of total district area and 44% of total arable land.

The major crops @wn in the district include Maize, Sorghum, Bulrush millet,

groundnuts, sunflower, paddy, Bambara nuts, Cassava, sweet potatoes and to a lesser
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extent finger millet and grapes. Cereals like Maize, Sorghum and Bulrush millet, Finger
millet, Cassava and swe potatoes are mainly grown for food while Paddyfor both
cash and food. Other crops which are mainly grown for cash and food are groundnuts and

Bambara nuts. Sunflower and Simsim are mainly grown for cash.

Irrigation farming

According to URT (2009)around 6 286 ha in Bahi district are suitable for irrigation.
Areas endowed with irrigation potentials are Bahi, Mpamatwa, Chali, Mtitaa and Babayu
Wards. Nevertheless, only 1 816 ha is being irrigated. The areas being irrigated are mainly

located in BahiMpamatwa, ChaliChipangaand Mtitaa wards

Livestock

Livestock keeping plaggan i mport ant role in supporting
district. Based on URT (2012he district was estimated to have 28% of its population
keeping cattle, 37% kepéng goats, 19% keeping sheep, and 78% keeping chickens. In
addition, the survey revealed that donkey, turkey and guinea pigs are kept by less than
10% of the total households. The total population of cattle, goats and sheep in the district

was indicatedby 2012 census to be 189 841; 39 470 and 7 604 respectively.

Fisheries

Fishing in Bahi district is mainly done seasonally; yet the sector has notable contribution
to the individual income and that of the district as a whole. The main river for fishing in
the area is river Bubu. Other rivers include Lukali, Kasela and Mkambaddein cases
fishing is being done throughout the year in areas with permanent swimcgied in

Surunghai with an area of 290 kand Nondwa 243 kfn
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Fish species found in tharea areClarias (Kambale), Tilapia (Perege), Ningu and
SardinegDagaa) whereas, the main tools used in fishing are fishnets, fish traps and hook
lines. The estimates of harvested fish in the district between 2001 and 2008 are as

indicated in Table 3.

Table 3: Estimated harvest of fish (intonneg 2001/02' 2011/12

Fish species harvested (in tones)

Species 2001/02 2005/06 2007/08 2011/12
Clarias (Kambale) 692.00 101.00 466.00 520.00
Tilapia (Perege) 341.00 72.00 363.50 1200.00
Ningu 2.50 0.25 0.50 15.00
Sardineqdagaa) 0.25 0.25 2.50 6.00

Source: (Bahi District Report, 2009; URT, 2012).

3.1.7 Social services
Socio services available in the study villages include primary schools, roadsh w
facilitate transportation of agricultural crops, secondary schatipensarigs and

telecommunicatiomfrastructure and information services.

3.1.8 Vegetation

The vegetation irthe CFR is dominated byhe miombo woodlands with arborescent
generaBrachystegiaand Julbernardiaand someAlbizia spp (URT, 2009). The district is
estimated to have 548 156 ha of land of wh&F8 207 ha (70%) are arable land, 36 793
ha are conservation foresif which CFR cover 29 800 lzend 133 156 ha are grazing land

(URT, 2009).
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3.1.9 Development actors in Bahi district

Bahi District has several development actors, who contributthéosociceconomic
development activities by providing different support services. The actors are categorized
in different groups likeMinistries, Regional Administrative Secretariat, District Council,
local institutions (i.e. Local NGOs, FBOs, CBOs, SACCOS, Schools, traditional
institutions and international development agenciak)with the role of supporting the
implementation of ta policy, through provision of socieconomic services like health

services, formal and/or informal education and capital generation.

3.2 Methods
Three types of data sets were collected, namely ecological, remotely sensed and GIS and

sociceconomic data

3.2.1 Collection of ecological data

3.2.1.1 Foresinventory and sampling design

The forest inventory was carried out in 201Ahtad collection werébased on normal
inventory procedures as detailed by Phillip (19%)stematic sampling design, with {do
aligned along the transect was usthe, number of plots for inventory was calculated by

using the following formula (Phillip, 1994).

242
oVt
n= —E2
)
Where:
n= number of sample plots
cv = codficient of variation

E= samplingerror
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t= students-value at specific level of significance.

The number of plots wadetermined from a pilot survey in CFR to determine coefficient
of variation Systematic sampling design with the first plot randoralgt bt 500 m from
the first boundary was employesiybsequenplots were laid alongransects at 1600 m
interval and transects were 1600 m apart. Circular nested pl&sl® and 15 m were

used to collect ecological data in the forest.

The number of sapling units (n) requiredo attainingthe desired precision at sampling
error (E) of 10%by usingthe formula given above. Th®tal number of plots wag20

plots ofsize 0.0"ha(Fig. 4).
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Figure 4: Layout of transects and sampe plots.
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3.2.1.2Parameters measured at plot level
Data on forest stock and tree diversity were collected from established samplbyplots
using standard inventory techniques (Zahamd Malimbwi, 2008; MNRT, 2005a
Phillip, 1994). The concentric plots reeused had 5 m, 10m, and 15m radii in which the
following parameters were measured:
(i)  Within 5 m radius: all trees with dih5 cm, but < 10 cm were identified, their
dbh measured.
(i)  Within 10m radius: all trees with digh10 cm but <20 cm were identified etin
dbh measured.
(i)  Within 15 m radius: all trees with dbh > 20 cm were identified and measure their

dbh. Tree species were identified with the help of a botanist and local people.

Human disturbances such as number of cut trees, fire scorch signs, grgag)gpresence
of charcoal kilns and sawing platformsere recorded in each plot during inventaryd

assessely using ttest with reference to distance of plots fromfitvestboundary.

3.2.1.3Remotely sensed and GIS data

Image selection and acqsition

Considering low cloud cover (<10%), the seasonality and phenological effects Jansen
(1996), images covering the study area were collected. These comprised of images taken
in 1987 (i.e. before decentralization) and 2001 (i.e. @ftermanagement c€FR was
devolved to the local government). The details on the satellite images are shown in Table

4.
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Table 4: Image data

Sensor Date of Path/Row  Spatial Remarks
acquisition Resolut
ion (m)
Landsat 25-2-1987 P168r64 30x30 Before
™ decentralization
Landsat 3-11-2001 P168r64 30x30 After decentralization
™

3.2.2 Sociceconomic data collection

3.2.2.1 Sampling ung

Sampling unit washe individual members chosen from a total popafags respondents
(Bryman, 2004 In thisstudy, a sampling unit was a household because it was a basic unit
from which information was obtained and characteristics were described that represented

characteristics of entire population inhabiting Bahi District.

3.2.2.2Sampling design

Random sammg design procedure was used for selecting households to be included in
the sample and village register was used as sampling frame. Two villages (Babayu and
Mayamaya) were selected purposefully from four villages adjacent to CFR. The reason for
selectingthese villages was their closeness to CFR. The sample size was determined
according to Boycket al. (1981) where the intensity of 5%vas used to determine the
sample households in each village. This sampleuppartedby Mbeyale (2009) and
Akitanda (1994 who indicated thaia sample of at least 30 units is sufficient irrespective

of the population size. Table 6 shows the distribution of population, households and

sample sizes in each village.
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Table 5: Distribution of sample households in the study area

S/N Village No. of Population Sample size
households

1. Babayu 1580 8750 79

2. Mayamaya 1150 8812 58

Total 2730 16 552 137

Source: Village registers, (2010

3.2.2.3 Data colletion methods

(1) Primary data collection

Both primary data and secondary seemmnomic data were collecteloy using a
combination of methods: Questionnaire, Participatory Rural Appraisal (PRA), and
checklist for key informantsinterviews (Appendix 2, 3 axd 4. This combination of
methods helped totriangulateand validate information collected from other methods.
Data were collected in four phase$ which, the first phase involved reconnaissance
survey whereby the researcher familiarized himself whke study area and selection of
the study villages. Second phase involved PRA wasstige third phase involved pre

testing of questionnaisand questionnaissurvey.

Pretesting of questionnaisavas conducted in Chenene village which was noiuded n

the main study. &n households were involved in questionnairetpséing. Thereafter,
modifications were made ready for questionnaire administration. Fourth phase involved
key i nformantds i nt er viwasdonethrSuglouithedsady.y dat

This helped to confirm and validate the information collected from various methods.

a) Participatory Rural Appraisal
Participatory Rural Appraisal (PRA) approaches were used to open up the discussions

with stakeholders in the study villages on topicsimtkrests through participatory
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communication and analytical techniques. PRA approaches enabled the researcher and
research assistants to collect data on a list of stakeholders, their interests and area of
conflicting interests on forest resources, emgstinstitutions governing forest resources

use and management, types of resources usenandgement strategies, aBRA, were

used to assess institutional performance and effect of forest cover changes on forest
vegetation covernover the last decadeh& PRA toolsused to achieve this purpose were
multi-stakeholders analysiair wiseranking and scoring, resource mapping, transect

walks and trend analys{gppendix 4)

I) Multi -stakeholders analysis

Multi-stakeholders analysisas applied to gathemnd analyze information on categories

of stakeholders and their corresponding interests and areas of their coovietsorest
resources in the study area (Aoplix 3). Stakeholders discussion wé@sed on those

who governed forest resources utilizatiamd management, those who facilitated
conservation activities and those who benefited directly from extraction of forest resources
and they were grouped into three categories as regulators, facilitators andKiigk&s

(2012) indicated thatcategorief key stakeholders in natural resowwosanagemento

include regulators, facilitators and users. The interests of stakeholders on forest resources
were analyzed based on their stakes and roles and responsiloilities forest resource
utilization ard management. The analysis of area of conflicting interests was based on the
way incompatibility interaction between and within stakeholders was enhanced over forest
resources; where one of the stakeholders was damaged by the interaction while the other

stakeholdes, ignored the damage of this interactigfitula, 2012)
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i) Pair-wise ranking and scoring
These tools were used to rank the most key stakeholders, responsible institutions over

forest resources and types of conflicting interests.

lif) Resource mappimg
The activity encouraged participants to draw and discuss spatial distribution of forest

resources in terms of harvesting, livestock grazing and conservation areas.

vi) Wealth ranking

Wealth ranking was conducted titze respondents tgain an understamaig of vi | | a
economic status and linkaga accessing forest resources. In each study villages, a group

of four knowledgeable individuals (two men and two womenmgre selected with
assistance from village leaders. The group discussed different temestacs of different

wealth groups, and then categorizediwdual householdsnto threewealth categories as

rich, middle and poofKitula, 2012)

v) Transect walks
During transect walksseveral position points on the resources boundaries of CFR
ecasystem of the study area as well as affected developmental activiBes marked

using ahandheld Global Positioning System (GPS). This approach was conducted on foot.

vi) Trend analysis
Participants were asked to recall and provide underlying reasongegetation cover
changes that have taken placdhaforest resourcg institutional performance, resousce

usageand conflicting management strategies over CFR.
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b) Questionnaire

A questionnaire (Appendix)2was the main research instrument for collectprimary
data from subsistence users of forest resources and it included both open aedddase
questions. The questionnarewvere administered by both researchers and research

assistantso the respondents

c) Focus Group Discussions (FGDs)

The Focg Group Discussions (FGDshvolved two different groups of stakeholders
including regulators (Village Governments (VGs), Village Environtae Committees
(VECs) and usegroups involved in harvesting forest products, beekeeping, traditional
healers andocal leaders). FGDswere conducted to obtain insights into their areas of
conflicting interests, institutions governing forest resosirasageand management and
their performance, type of resousc@sageand conflicting management strategies. A
checklig of questionsvhich wasused in guidinghe FGDs is given in Appendix &en
people in each group for each village were involved. The composition of groups in terms

of gender and age was taken into account.

d) Discussion with key informants
Discussion wih key informantswere aimed at obtaining information that assisted in
clarifying or improving understanding of particular issues or problems that were raised in
PRA eercise(Appendix 4 and checklist (Appendix)3 Mettrick (1993) key informants
are peofe who are accessible, willing to talk and having great knowledge regarding the
issues under discussi. Key informants involved

(i) Commercial users large and small scale harvesters of poles, timber and

charcoal burners;
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(i) Regulators i District Council Oficials, Ward Executive Officers and
Councillors Village Executive Officers and elders and
(i) Facilitatorsi Dodoma Environmental Network (DONET), Miradi ya Gesi ya

Samadi Dodoma (MIGESADO) and Af@are Tanzania

Questionswhich wereasked tothe stakehol@rs reflected to their areas of conflicting
interests in managing forest resources, ressumncgageand trend ofthe resource
availability, existing institutions, degradation or sustenance of forest and to suggest
possible solutionthat wererelevant fo the management of forest resources. Checklists of

questions were used guide the interviews (AppendiX 4

(i) Secondary data collection
Secondary data were collected through documentary reviews of both published and
unpublished documents from librafiext books, journals and pamphlets), village offices

in the study and different websites.

3.2.3 Ecological data analysis

3.2.3.1Analysis of forest inventory data

A combination of Geographic Information System (GIS) angmote sensing method,
and inbrmation generated from forest inventowere used to assess the effectdhef
institutional changgon the resourcbase. For the miombo woodland forest, the total tree
volume was caldated using allometric equatidhat was developed bylalimbwi et d.

(2005) for miombo woodland @&asterriranzania.

Volume

V=0.000011972B'91°"2 ¢ ¢ 6 ¢ 6 6 6 6 66 66 ééé6é6éé6ééé. . (2)
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From the collected data, it watsopossible to compute other forest stand parameters such
as: density, i.e. the number of stems per hectayeutl Basal area per ¢tare (G). These
parametersarevery important in forest management as they provide useful information on

forest stocking levels.

Tree diversity

Tree diversity was deterined using the Shannon Wienadéx.

0

H =-a plnp
i=1 eeeéeéééececeeceeeéééeeeceee. .. (3)

Where:

HO6 = S h awiemer imdex
P, =is the proportion of total sample belonging to thedecies © =n/N)

n; = the number of individuals of each species.
In = natural logarithm

N = total number of indinduals of all species

Importance value index (IVI)

Data were quantitatively analyzed for abundance, density and frequency according to the
formula given by Curtis and Mcintosh (1950ijted by Evaris et al. (2010). Importance

value index (IVI) is the wm of the relative density (RD), relative frequency (RF) and
relative dominance (RDo)f a species in a community (Evadst al., 2010). The IVI

value of any species in a community ranges betweer8@0 and the sum of VI of all
species is 300. The follving equation was used to calculate IVI as defined by Curts and

Mcintosh (1950) cited by Evergset al. (2010):

IVI=(RD+RF+RDo)e e éééeeceéééeeceeceééeeeeé (4
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Where: IVl is the importance value index,
RD = Relative density,
RF = Relative frequencgnd
RDo = Relative dominance
RD is a proportion of density of a species with respect to total density of all species in

percentaget was calculated using the following equation:

Densityof species 1506 66 ... c6é6é.(5)

RD (%) = : .
Total densityof all species

And density which represents the numericgttengthof the species in the communityas

calculated as:

Totalnumberof individual speciesA ., , , ., .
Total umberof plots studied xplot area

Density(p/ha) =

Relative dominance (RDpjs the proportion of basal area of species in respect to total
basal area of all species. Basakais one ¢ the chief characteristics to determine
dominance. Therefore, relative dominance was determined as the relative value of basal

area (Evaristet al.,2010).

Combinedbasalareaof aspglesX ,,,,,,,,,, ()

RDo (%) =
) Total basalareaof all species

The relative frequency (RRand frequency was calculdtes follows:
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; .
Frequencyof speciesA X00E 66666, . (8)

Sumof the frequencyvaluesfor all species

RF(%) =

and the frequency was obtained from:

Total umberof plotsin which speciesA occured 66666 ¢
Total numberof plots sampled

Frequecy=

3.2.3.2Detection of forest coverchanges
The analysis followed two steps i.e. satellite imagery interpretation and change detectio

analysis.

)] Image pre-processing

Image rectification/georeferencing

Image preprocessing, involved mainly image rectification/georeferencing and image
enhancement. To ensure accurate identification of temporal changes and geometric
compatibility with oher sources of information, images were coded to the coordinate and
mapping system of national topographic maps, which is UTM coordinate zone 36 South,
Spheroid Clarke 1880, Datum Arc 1960, based on previousejerenced Landsat image

of 1987(Mbilinyi et al., 2007)

Image rectificationwas undertaken using'brder polynomial transformation and nearest
neighbourhoodnterpolation. The first order transformations were employed according to

Kashaigili (2006) as:

rrrrrrrrrrrrrrrrrrrrrrr
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Where:

Xo and Yo = the rectified coordinates (outputs)

X1 and y = source coordinates (input GP Coordinates)

a, &, &, b, b, by = the transformation matrix coefficients or mapping polyndmia
coefficients

In order to estimate the transformation matrix coefficients, enough well defined and
spatially small features that are easily identified on both the map and the image were
employed. These points are called ground control points (GCP). $etexeted, the GGP

were then registered and used to estimate the polynomial coefficients by substitution in the
mapping polynomial equation. In this stydynage identification points the (GCP)
normally taken at roads intersections, forest boundaries h&aetr) were selected and
matched to both the images and then digitized on screen. To confirm how well the images
were overlaid on the same window and zoomed into various features at multiple locations

around the scengKashaigili, 2006)

Visual interpretation

In order to reinforce visual compatibility of images, a colour composite (LabdediM

4, 5, and 3) was prepared and its contrast was stretched using Gausian distribution
function. The 3 x 3 high pass filters were applied to the colour comeptisiturther

enhance visual interpretation of linear features, i.e. rivers and vegetation features..

i) Preliminary image classification and ground truthing

Both visual and digital image classification approaches were used hgbrid image
classification,firstly, unsupervised classification was performed followed by supervised
image classification using maximum likelihood classifier (MLC) (ERDAS, 1999).

Unsupervised classification was done in order to have an insight into spectral groupings
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that may makehysical sense and also to determine how well the intended cover classes
could be defined from the image. Supervised image classification involved selection of
training sites (signature) on the image, which corresponded to specific forest cover classes

(ERDAS, 1999)

Training field was identified by inspecting enhanced colour composite 4, 5, 3 in which
vegetation types and condition are clear and visible than other band conmbinatio
(Kaufmann and Seto, 20D1The training areas were identified with the phedf
topographic maps and several iterations were made to improve the classification. Ground
truthing was done in order to verify and modify the initial classification in the-bese

and obtairactual field information for accuracy assessment. A Heeldl GPS was used to
locate sampled vegetation types in the fielthe preprocessed mukspectral satellite
image classes were then merged by recording. The final classification of the vegetation
types resulted into the following classes namé&Npsed woothnd Openwoodland

Scattered woodlan&hrubs, Grassland, Water features and Settlements.

i) Accuracy assessment

In order to assess the accuracy of the classification an error matrix was generated. This is
an accuracy assessment procedure for image fadatisn (Kashaigili and Majaliwa,

2010. To perform this analysis, a sample of the classified pixels from the thematijc map
were randomly chosen using the accuracy assessment tool in ERDAS IMAGINE software
and then compared visually with the referencea distm inventory, topographic maps and
ground truthing. A total of 120 random points were generated to determine the accuracy of
the classification. From the error matrix, accuracies of each category, overall accuracy and

Kuar were calculated following fonulae provided in Congalton (2001).
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Error of omi s s i on indcatesphe prababdite of thescellavalue in mapc y
2 being the same as in map 1, was calculated as percentage of correct for a given column

divided by the total for that column.

Ommissiorerror:X% 17 XL00%6.. . (12)

Where: X = total number of correct cells in the class

X4+ = sum of the cell values in the column
Commi ssi on er r orindioates thespeobabilgy ofatle call vatue ig Map 1
being the same as Map 2; this was catad as the percentage correct for a given row

divided by the total for that row.

Commissiorerror= Xi%(i A XL00%00c (13)

Where: X = total number of correct cells in the classes

X1+ =sum of the cell values in the row
The overall accuracy is the probability that adam point in the target is classified
correctly in the map. It summarizes the total agreement/disagreement between the
reference data and interpreted forest cover types; usuallythe major diagonal of the

matrix by the total number of sample unitghe matrix (Congalton, 2001).

Overall Accuracy= % X 100 DB..vveieeeeeeeereeeeeeeeen et 14

Where: D = total number of correct cells as summarized along the major diagonal

N = total number of the cells in the error matrix
Kuar Statistic measure the agreement or accuracy based on Kappsisarialy useful for
comparing maps of similar categories to determine if they are significantly different. It

was calculated as follows:

Né Xii - a (Xi+*X +i)
K o (15)
Ni- § (Xi+x* X +i)

i=1




78

Where: Xii = total number of correctlls in a class (value in rovand column i)
X+; = total for row i
X+i = total for column i

N = total number of cells in the error matrix

vi) Forest cover change detection

Change detectigrwas performed through the overlay method based on generated vector
themes of different years. Changdet#ion was done between dataset of 1987 and 2001
years using year 1987 as a common baseline data year for both period. The overlay was
performed by intersecting feature themes so that the boundaries and attributes of the
themes were combined to form dettive output theme. The attribute tables of the output
theme were summarized in definition tables and results were exported -irExtsl

Package to compile areas for each information category.

Change detection analysis entails finding the type, amouhtication of forest cover
changes that are taking pta¢Kashaigili and Majaliwa, 20)0Various algorithms are
available for change detection analysis and they can be grouped into two categories
namely (a) pixeto-pixel comparison of mukiemporal imags before image classification

and (b) postlassification comparison method (Jansen, 1996). In this study, a post
classification comparison method was used to assess forest cover changes (Fig. 4). It is the
most common approach for comparing data fronfetbht sources and dates (Jansen,
1996). The advantage of padassification comparison is thatt bypasses the difficulties
associated with the analysis of images acquired at different times of the year and/or by

different sensa (Kashaigili and Majalva, 2010.
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The method has been found to be the most suitable for detecting forest cover changes
(Kashaigili, 2006); as this enables estimation of the amount, location and nature of
change. The only pitfall is thathe accuracy of the change maps depamdthe accuracy

of individual classifications and is subject to error propagation (Zhang and Foody, 2009).
The approach identifies change by comparing independently classifieddataltimages

on pixelby- pixel basis using a change detection matrix.

Vi) Assessment of the rate of change of forest cover changes
The estimation of the rate of change for the different forest cover changes was computed

based on the following formuta(Kashaigili and Majaliwa, 2030

Areayearx - Areayearxﬂ

% Chang%sart = Areay
earx

X100 éeééecéeéeecécéeebd.(816

Areayear X~ Areayearx+1

0, =
Yo Annualrate changge, By ® s

x100 6666666&(DF

Where: Area ., =area of cover i at the first date.
Area, .., =Area of cover i at the second year.

t,ears = Period in yees between the first and second scene acquisition dates
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Figure 5: The image analysis flow char{Adopted from Kashaigili, 2006)

3.2.4 Sociceconomic data analysis

3.2.4.1 Analysis of perfanance of local governance structures

Both qualitative and quantitative methods of data analysis were employed. Qualitative
analysis helped to get a deep understanding of research problem, while quantitative

analysis was used for descriptive and inferéstatistical analysis.

) Qualitative data analysis

Content analysis was used to analyze qualitative information collected through PRA
discussions with key informants and documentary reviews. While structfwalctional
analysis sought to establishlattonship among social facts, and how these relate to
physical realities. The qualitative data obtained during PRA exercises were communicated

back to them for verification.
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i) Quantitative data analysis

Both descriptive and inferential statistical bisas were carried out for quantitative data.
Significant differences between categories and villages were judged basedsguariei

(c® values at 5% level of significance. A statistical Package for Social Sciences (SPSS)

computer software versidtb wasused in analyzing the quantitative data.

3.2.4.2 Statistical analysis on effect of institutional change on forest governance
In order to assess the effecof theinstitutional changgon forest governance of adjacent
communities at CFR, scores from lbca peopl ebds pesaf smgitutiormln s o n
changs on good governancevere computed following Mehtgt al. (1998)
() Indicator score: calculated as sum of scores of each respondent divided by
number of respondents.
(i) Principle mean score: calculatesl um of scores of indicators in each principle
divided by number of indicators.
(i) Overall governance mean score: calculated by summing all mean scores of
principles and divided by number of principles.

These mean scores were used for inferential statistiedysis.

The mean score calculated (from abovahged between 1 and 3 which is similar to the
adopted likert scale. Since the objective of the studytwassess whether local pesdle
perceptions differ on the effecfimproved or not) othe institutional changg on forest
governance. Scale 2 was selectedaasutting point. This study assumed thail
respondents that ranked the effeot institutional changeas 2 or less did not hawe
positive attitude towards institutional chasgeform. Theefore, all values equal to or

A

bebw 2 wer e col |l apsed and assigned 0606 as no

A

coll apsed and assigned 616 as I mpr ovemert
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governanceln ordert o as s es s peregtipnooh deetndf e institutional
change on quality of governance (improved or not) non parametric, one sampkt
(Persorc®’t est) was employed. To test whether
of institutional change on quality of forest govermae (improved or not)differed
between villages that had undergone institutional cremgs parametric, twosamplec?

test (Person? test) was employed at 5% level of significance (Pallant, 2005).

3.2.4.3 Analysis of factors influencing performancefdocal institutions

Logistic regression analysisvere performed to identify some factors (independent
variables), which were likely to influence performance of local institutiofs ggverning
forest resources utilization and management. Logistic segmg was used because
institutional performance was recordedaatependent variable and independent variables
of any type (a mix of continuous and categorical variables) which were not uniformly

distributed

a) Dependent variables (¥)

The analysisifsocice conomi ¢ f actor so6 i nffldcalgovemanceg t
structures wagmportant, since it can show the direction of change (Balirdl., 2002).
Following suggestions by Kajembe and Kessy (20@@&rformance governing forest
resources tilization and management in the study aneare composite indices of four

attributes as shown in Table 7.
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Table 6: Composite index table for institutional performance

Attr ibutes Good (3)  Satisfactory (2) Poor (1) Absence (0)

Rule of law
Transparency
Accountability
Equity

The composite indices were the measure of institutional structures under study to
participate in management of forest resources. The attributes were drawn from good
governance indicator®strom (1990) showedhe indicator of institutional performance

and community drawn indicators as shown below.

(i) Performance of key = f (good governance indicators) + (Ostrom
institutions governing  indicator ofinstitutional performance) +
forest resources utilizatior Community drawn indicators)

and management

(i) Good governance =f (rule of law) + (transparency) +
indicators (accountability) + (Equity)
(i) Ostrom indicator of =f (rule of law)

institutional performance
(iv) Community drawn =f(Accountability)

indicator

The composite indices were the measure of institutional structure under study to
participate in management of forest resources. A Likert scale ranged from 0 to 3. The
ratings were defined as 3 = good, 2 = satisfactory, 1 = poor, 0 = absent. KI608

used composite index as an important variable in measuring institutional performance
managing grazing land in Kilosa and Ngorongoro Conservation Area, Tanzania. Kisoza

(2006) argues thathe analysis of factors in aggregate way allows a cledradjective
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evaluation of institutional performance. Following this, the scores were summed up for
each factor and then average score were computed for each factor, for each household and
each study village. The cut point for performance was 1.5 whér8byas poor assigned

6006 fromioded.5to 3 was good assigriied 6 .

b) Independent variables influencing performance of institutions

The independent variables were the soawoonomic factors which were likely to
influence institutional structure® articipate in the management of forest resources. In
showing the relationship between dependent variables, the conceptual causalehains

adopted from Agrawal (2001) as illustrated below:

i) Performance of the first ranked key institution (Yj1) govening forest resources
utilization and management

Performance of the first ranked ki = (socieeconomic, demographic ar
institution  (Y;1) governing foresi institutional factors) + (Error)
resources utilization and management.
(i) Sociceconomic factors =f (participation in forest conservation -
education level + duration of residence
distance from home to the forest resen

+ wealth status) + Error

(i) Demographic factors = f (family size + sex + marital status) 4
Error
(i) Institutional factors = f (importanceof clearly defined

boundaries + presence of by laws in
forest conservation + restrictions on

harvesting forest resources) + error
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Therefore:
Performance of the first ranked key = f (participation in forest conservation
institution (i1) governing forest education level + sex + marital status +

resources utilization and management household size + residence duration
+distance from home to forest reserve

age) + Error

The following logistic regression equation was developed based on casualtolesasss
factors, which are likely influencing the first ranked institutional performance under, study

to participate in management of forest resources.

: ey, o
Logist (Y,)=1Ing ':( U0 00X HD, X0 B X (18)
el- Yid
Where:
Logist(Yi1)  =is the natural logf the odds of an event occurring

Yi1 is the likelihood that the first ranked institutional structure ur

study participate in the management of forest resources =
17 Yi = is the likelihood that the first ranked institutional structure ur

study constrained to participate in the management of fc
resource management

X = Independent variables (soe@gonomic, demographic ar
institutional factors)

Bi = independent variable coefficients estimates from the data shc

marginal effects (negative or positive) of the unit change in
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independent variable

N = Number of independent variables

i) Performance of the second ranked key institutions (}¥) governing forest resource
utilization and management
Perfomance of the second ranked k = (socieeconomic, demographic ar
institution  (Y;z) governing forest institutional factors) + (Error)
resources utilization and managemen
(i) Sociceconomic factors =f (level of awareness on illegal activitie
+ illegal acces to forest products +

importance of clearly defined boundarie

+ Error

(i) Environmental factor = f (awareness on resources extinction)
Error

(i) Institutional factors = f (poor coordination of stakeholders in

conservation activities) + error
Then followinglogistic regression equatipwas developed based on the casual chains to
assess factors which are likely influencing the second ranked institutional structure under

study, to participate in the managementfofest resources

by

evY, @
Logist(Y, )= Ing&—2—3=0b +B,X, +D,X,.. 00 X ooviviiiiiiicice e, 19
gist(Y;,) Hldlblxl L%, 0, X, (19)
Where:
Logist(Yi2) =is the natural log of the odds of an event occurring

Yio is the likelihood that the second ranked institutional structure u
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study participate in the management of forest resources

17 Y, =is the likelihood that the second ranked institutional structure u
study constrained to participate in the management of fi
resource management

X = Independent variables (soggonomic, environmental ar
institutional factors)
Bi = constant term of the model
Bi1-n = Independent variables coefficients estimates from the data sh

marginal effects (negative or positive) of the unit change in

independent variable

N = number of independent iables

The hypotheses tested were:

(Ho): b = 0 indicating that the regression coefficients are equal to zero and thenefore
relationship between independent and dependent variables

(Hi1): b, O indicating that the regression coefficients are not eiquagro and thyshere is
either positive or negative relationship between independent and dependent

variables.
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c) Independent variables influencing the performance of the first ranked key
institution (Y 1)

X1 = Participation in conservation activities Participationncludes involvement of local

communities in decision making and conservation of forest resources. It was assumed that

a high participation of households in conservation activities likely to increase the

performance of institutions. This ibecause participation was assumed to generate

commitment within individuals. Participation of a household in conservation activities was

assumed to have positive sign of the estimgje.( It i s a dummy var.i
assigned for gs or if the repondenh ad parti ci pated in conser
otherwise.

Xo= Sex of respondentSex has a profound influence on how men and women play in the
management and conservation of natural resources. It is assumeithehetclusion of
women n the management and conservation of forest resources gives negative effect on
the performance of local governance structures due to the factvtitraen are known to
be the main users of forest products like firewood. The expected sign for Beta value was

negative {b ) .

X3 = Age of respondents in yearslt is assumed thanincrease in agef the respondent
reduced forest encroachment because older persons are usually assumed to have
accumulated enough resources to meet their livelihood needs. Thelg@aassumed to
havemuch wisdom to conserve and usagéooést resources and henpesitive effect on
performance of local governance structures. The expected sign for Beta value was positive

(+b) .
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X4= Level of education ofrespondents (years of schoalig: It is assumed thaan
increasein education level othe local people around the forest texido enhance wise
use of forest resourcebence resulting into positive performance of local governance

structures. The expected sign for Beta value was pos ve ( +b) .

Xs = Average distances (in km) from homestead to forest reservi is assumed thaas
far as the respondestthomestead to the resource base the less the occurrence of resource
use encroachment. Therefotiee increase in disnce to the fast reserve, had@ositive
effect to the performance of local governance structures. The expected sign for Beta value

was positive (+Db).

Xe = Household size:lt is assumed thathe high numberof members in a household
tendedto increasehe demand of he forest resources. Therefore, increase of household
members has negative effect on the performance of local governance structures. The

expected sign for Beta value was negatize)( .

X7 = Market price: It is assumedy increasing the market pricé a key forest product
increased thepossibilities for resource degradation heneenegative effect on the
performance of local governance structures. The expected sign for Beta value was

negative {b ) .

Xg= Duration of residence (years)lt is assumed thathe more time a person stayeda
particular area, the less the incidences in resources encroachment. This is due to the fact
that an individual who had stayed in a particular place for a long time is an immigrant to
the areahence a positive effect a the performance of the local governance structures.

The expected sign for Beta value was posit
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Xg = Marital status of respondents:There is high probability of occurrence of resources
encroachment withan increase in number of married heads @us$eholds due to
increased responsibilities of heads of households to meet household demands from
different resources hence negative effect to the performance of local governance

structures. The expected sign for Beta value was negébivie (

d) Independent variables influencing performance of the second ranked key
institution (Y i2)
X1 = Level of awareness on illegal activitiesLevel of awarenesdss defined as a
humanos perception and <cogni iutlizatonramdact i o
managenent. Level of awareness was assumed to have a positive sign of the estimate
This is becausthe increased awareness tentleéhcrease performance of institutions as
userswoul d know the dos and dondts regardi ng
dummy variable with val ue Jlwasawsre that dlabal f or

activities in CFR are not allowed or O if otherwise.

X, = lllegal access to forest productslllegal access to forest products was assumed to
have a negative sign dhe estimatel). It was assumed thaillegal access to forest
products tendedo contribute to insufficient furelto facilitate law enforcement. This
situation is likely to reduce the performance of the institutions. It was conceived as
dummy variable wh value 1 assigned for househadlldat had accessed forest products

illegally or O if otherwise.

X3 = Awareness to resource extinctionAwareness to resource extinction was assumed to
have a negative sign of the estimakg. (It was assumed thalack of awareness of

resource extinctions tend to increasee level of negligence in participating in the
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conservation activities. It was conceived as dummy variable with value 1 assigned for a

householdwho is unaware of resources extinction or O if otherwise.

X4 = Poor coordination of stakeholders in conservation activities?oor coordination of
stakeholdersfor conservation of forest resources into an integrated and harmonious
operation activity in CFRhad a negative sign of the estintaté was assumedat poor
coordination of stakeholders in conservation activitiesultedin poor performance of
institutions. This is because poor coordination of stakehgldeas associated with
overlapping mandates and duplication of efforts. It was conceived asyduamiable with
value of 1 assigned for househqgla#o perceived that stakolders in forest resources

werepoorly coordinated or O if otherwise.

Xs = Perceived importance of clearly defined boundary in forest reservett was

assumed that presence ofclear defined boundaries for CFR itself increased the
institutional performance. Perceived importance of clearly defined boundary in forest
protectionwas assumed to have a positive sign of the estirbatdt (s a dummy variable

with value 1 assigned fasy es ¢ i f the respondent i ndi ca

demarcation between CFR and other adjacent habitats or O if otherwise.
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSIONS

4.1 Overview

This chapterconsiss of five sectionsthe first sectia describeshelocal inditutions, their

role in the usageand management of forest resourcsice the colonial and post
independence era;eBond discusses the effects of institutional changm forest
governance before and after deceitedion of FR; Third, analygs the conflicting
interests and power relations of ketakeholders involved in the usage and management
of CFR,fourth presents the effedf institutional changgon forest conditionin terms of
forest cover changeslVoodstockand tre diversity finally the last sectionpresents
results on factors influencing the performance of local governance strydturiéne

management dheforest resources

4.1.1 Formal organizationsand informal institutions in the management of CFR

The formal organizationsvhich were identified duringhe Participatory Rural Appraisal
(PRA) exercisesthat were involved irgoverning the management and usage of natural
resources include Village Government (VGs), Village Environmental Committees
(VECs), Dodoma Environmental Network (DONET), Miradi ya Gesi ya Samadi Dodoma
(MIGESADO), and the Bahi District Council. According to Bandaragoda (200%)
formal institutions wereeferred asn external funded, originated outside the community
and wereestablified through written procedures. While informal institutioesereferred
asaninternalsponsoredthese originateavithin the communityThe functions and roles

of the local institutionscan further beused to differentiate thermto the following

strudural, organizational and constraints (e.g. taboos), religious institutions (e.g. rituals
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and curse). Wherebythe organizational institutions bear the structures, while the
remaining institutionsare embedded withia cognitive entity othe community menbers

and manifestdas norms, values or practices dahaviour ofa certain communities. The
structural institutions determidethe authority system in a community, which in turn
assigred theroles toa differentsocial actors as well asbligations. Tis shovs that both
formal and informal institutions existed in the study ave#h respect tdhe management
advices of the forest resources a view which is also shared by Saumrdeak (2008),
Brokaw (2006)whomreported thatformal institutions aris from political decisions while
informal institutions originate from socially transmitted information and are pattieof

culture in a society.

4.1.2 Types and roles of formabrganizations

Table 7below shows list ofthe formal organizationgdentified by the respondents in the
study aea. The organizations operatedthe study area were mainly administrative and
legal instrumets of the sovereign state. Thegrovided an administratve and
organizational structurat the local level including village geernmens, law and order
enforcement agencies, service delivery agencies and a variety ejomemmental
organizations. Organizations identified in Babayu and Mayamaya villages include: village
governments (VGSs), Village Environmental Committees (VEDsgoma Environmental

Network (DONET), Miradi ya Gesi ypodoma (MIGESADO) andfri-Care Tanzania.

Village Governments and VECwere mosly the two key organizationgoverningthe
management and usagéthe forest resources in CFR, as pointed out(568.4%) of the
respondents (Table 7. These organizationswere responsible in facilitating
communication, devising rul es, rul esdé i nfr

compliance.NGOs in the studyareaplayed a major role in advocacy and awn@ss
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creation on the environmental forest resousaisageand managementin the study
villages communicatios among stakeholders in the use and management of natural
resources was facilitated by village governments. This means that government inyhe stu

villages served ascommuni@tion channel among them.

Table 7. Formal organizations existing in the study area and their relative

importance
Institutions Number of Respondents
Babayu Mayamaya Total

(n=79) (n=58) (n-137)
VECs 58 (73.4) 22 (38.0) 80 (58.4)
VGs 49 (62) 11 (19/0) 60 (43.8)
District Council 12 (15.2) 22 (16.0) 10 (17.2)
DONET 9 (11.4) 17 (12.4) 8 (13.8)
MIGESADO 10 (12.7) 13 (9.5) 3(5.2)
AFRI-CARE (T) 6 (7.6) 10 (7.3) 4 (6.9)

Figures in brackets indicatementage and those outside denote number of respondents

Out of (58.4%) of the respondents who wengerviewed in the study area pointed ,out
that VECs were the mosimportant organizatiasn Cther organizatios consideredo be
important wereVillage gowernmens mentioned by (43.8%) of the respondents. Others
were the District Council, DONET, MIGESADO and AkCare Tanzaniawhich are
based NGOs involved in environmental education @ntservation. Poffenbergé2000)
showed thatpromoting people involveent in nanagement of forest resources veas

good strategy to achieve biodiversity conservation.
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4.1.3Types and roles of informal local institutions

A variety of localinstitutions directlyinvolved in forest resoureananagement exist in
the study ara (Table 8)below. Local institutions whose majommctions wereforest
resource management include traditional healers, leaders and traditional gudrida
played an indirectly but essential roles time forest resowes management through

conflictive resolution, natural resource governance ansk reduction.

Traditional beliefs and rituals which include Mahoma, UkuwaBogo andNg 6 huungu
hada stronglinkagewith forest resourcemanagement, Wwile traditional beliefs played an
important role in peserving common pool resources. Since forest resources management
were reinforced through spiritually sacred forgts and trees in these areas waghly
respected. The association of sacred tree species with forest conservation functions
suggests thatthe scientific explanations may be found for some of these traditional
practices.By using indigenous knowledge encoded in traditional beliefs, and through
experience, local communities were aware of which forests contributed to their well
being, so theywould impose restrictions and endirthat they were adhered to, by

invoking spiritual powergRurai, 2007)

Traditional leaders were alsmnsidered aspiritual leadersintegratedspirituality with
naturalresource governance,drause they had legitate powers bestowed on them by
the community, social harmony and the spirituniity was ensured and this could be

exploited to include aspects of forest resource management in their activities

Informal institutionswhich were examined were those drafwom the Gogo traditional
institutions. The institutions identified ithe two sty villages are shown in Table 8

below. These could be differentiated into structural, organizational and constraining
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institutions. Ghate and Negendra (2005) reported tbeal institutions were considered
better at providingjnter alia, rules related to access, harvesting and managethant
could respond to conflicts more quickly and realistically and, thair monitoring and
sanctioning methods are efficient. Comptiarto rules was also found to be extremely

important for effectiveness of an institution

Table 8: Informal institutions existing in the study area and their relative importance

Institution Babayu Mayamaya Total Institution
type (n=79) (n=58) (n=137) Category
Traditional 17 (21.5) 11 (19.0) 28 (20.4) Structural
healers

Elders 6 (7.6) 4 (6.9) 10 (7.3) Organizational
Traditional 22 (27.8) 13 (22.4) 35 (25.5) Organizational
guards

Mahoma 9 (11.4) 7 (12.1) 16 (11.8) Religious (Curse)
Ukuwano 20 (25.3) 18 (31.0) 38 (27.7) Constraint
Gogo

Beekeeping 5 (6.3) 5 (8.6) 10 (7.3) Organizational

group (BKGSs)

Figure in brackets indicate percentage and those outside denote number of respondents

The structural institutios werethose, which determinkthe social fabric and services as
sources of authority fothei nst i t ut i onal suppl y. These ar
constitutional choice institutions. They deeply embedded in the cognitive structures of

individualsthat determine the social values, norms and customs.

The organizational institutions wernhose,which determinedhe social interactions and
were associated with powers of decision making structures. Thegdpakey role in

defining roles and obligatis of individualsin a society and in community mobilizations.
The constraining institutions reinfoitéhe cognitive structures of individuals and stdhpe

the individualbehavioun n r el ati on t o oneds physical ar
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Traditional healerswhom embeddedthe magicakeligious institutions and serveds
spiritual leades widely believed to possessipernatural powers. The magiegdligious
institutions, like nany other local institutions wemot codified into formal records and
their operations remaed a guided secret by their custodig€isoza, 2006) Nonetheless,
they were accordedith a high legitimacy by commutes whichwere crafted to serve.
The Gogo spiritual leader an Ukuwar®ogowas identified by 27.7% dherespomlents
in the study area (Table) &bove The UkuwaneGogq is traditionally responsible in
organizing the Gogo fighters and providing them with madelieved to protect them
against the enemies. These social narrations surrounding the UkuBaga were
neessaryin order to establishlegitimacy andanauthority of the institutions. In order to
sustain its legitimacgythe institution designers had to invakagicatreligious narratives
as a source of incentives for the acceptance and powers. Similaegésthave been
observed in a number of traditional institutions, especially those, wigcbevolved in
areas associated witghhigh environmental risks and uncertaintidee the high populated
and pastoral areas. Other functions of the Ukuw@ngq includethe traditional healing

and fortune telling.

Interviews with key informantsadrevealed thatduring rituals the Gogo people under the
UkuwaneGogo made sacrifices undersacred forests, this impliethat the local
institutions weredeeply imbedde in beliefs ofthe community members. The results also
suggestdthat in case of failure of formal institutions to resolving probleths informal

local institution were used to resolve thef similar institution in Gogo tribe embedded

in Mahomawho frvedasa spiritual leader and maite advisor on cultural matters. The
Mahoma was identified by 11.8% of the respondents in Babayu and Mayamaya
respectively. TheMahomausually officiated all rituals that provideé an identity to an

individual in the Ggo culture.
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The similarities between the roles of the Ukuwamgo and the Mahoma institutions
with regard to the conservabn of natural resourcesvere based on the fact that
traditionally the Gogo territoryporderedwith Sandawe and Rangi. Thube long time
interactionsbetweerthese ethnic groupsesulted into institutional learning as a means of
co-existingand interactions in resource usage. This implie these local institutions
hada potential role to play ithe natural resourcemanagemet process in the new orbit

of interactions like wathe case oBabayu and Mayamaya.

Ritual institutions were reported by 5%1 Rituals represeed deeply the embedded
social practices that provide a cultural background of the society. dlbe define other
social institutions like marriage, intethnic relationship, leadership as wellaasaccess

to thenaural resources. For examplay informants in the study arsaidthat each wife
married to a Gogowassupposed at marriage time to be givend tobegin her own life

for thefuture by her children. This piequisite apparently limgd inter marriage between
Gogo women and men from other ethnic groups. Furthermore, the identity of Gogo tribe
men and their access rights to resources is assdcwith ageset rituals. Members
belonging toa particular ageset tended to mature together andtgmomoted together to

the next stage of seniority during Mahoma ritual. At this stagmior group gd
promoted to elder hood and allowed to marry, dad and cattle. The ritual determines
the roles and rights of individuals to access natural resources, clan wealth, and therefore

institutionalized redistribution of resources (Mayeta, 2004dhan, 2006

Most social irstitutions werereinforced bycurse institutions, whereby powers to cast a
cursewerevested to the Mahoa A paricular age coul@lso cast awrse to a junior age
grade. The arse was mentioned asimportant institution by 11.8% of the respondents in

Babayu andviayamaya villages @ble § above A curse spilled upon an individual
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implied anexclusion fromthe communty social networks that involved theharing of
resources and other reciprbearangements. Cleansing of argeinvolvedfines in form

of cattle, goats or sheep whiakere contributed by the family or all clan members,
dependig on the offences. Moreover, arse cast upon an individual waslieved to pass
from one generation tanother until the entire fine was paid. This ensuhedchigher level

of conformances tdhe social sanctions and collective monitoring. In addition, the
institution providel a mechanism for enhancing conformancestrial norms,also
minimized the transaction costs fa supply anda functionof local institutions. The
effectiveress ofthe curse institution in communitjorest management has been reported

among the Barbaig communities by Kajenaloel Mbwambo (2000)

The important structural institutions mentioned in the study, amelude the Council of

elders (Mlaguzi), traditional guards (Bidhuungu) . The structur al [
in the actual operatiaof the institutions; therefore, most of thewere embodied in their
implementing agencies or the lo¢glivhere they operate@able § above The Council

of elders was mentiones an imprtant institution in both studiedllages.The important
decisions inthe Gogo society weriaken collectively on the villagepenedmeeting by

the (Mlaguz). The results in (Table)8bove haveshown t h at el derds 1ins
mentioned by’.7% ofthe respondents &8abayu and Mayamaya respectively The el de
institution allowedeveybody a right to speak and heaithe Mlaguzi system is widely
practiced in Bahi District. During this study it was observed that even the formal
administratie structures, both the local government and VECs authasgi traditional

system when communicating with thecal communities. This impliethat the local

institutions weramore effective in mobilizing local communities.
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This differential rating oflie importance of the council of elders in the two study villages
Babayu and Mayamayeould be explained bthe differences inthe ethnic composition
and cultural values held biye communitiesin thetwo studiedvillages. In the case of
Babayy the coundi of elders was identified aan important localinstitution since the
village wasdominated bythe Gogo, Sukuma and Maasai pastoralists. Key informants
from pastoralists in Babayu village reported thée couril of elders handlednost
important decisios in their village. However, the importance of this institution has been
eroded in those villageshich weredominated bythe farming ethnic groups. A plausible
explanation for this is thatarmers in Mayamaya weraulti ethnic in their composition
and nost of them were immigrant®ue to the removairom their areas of originthe
legitimacy of their institutions were weakened, they alsodddoherent critical mass to
practice their cultur® Moreover, the immigrant farmers wem®re integrated into fanal
market system, for this reasanneed for developingnd elaborating thiecal inditutions

and sociahetworks wasto some extent wé&aned. Furthermore, farmers ledore
sedentary life and had been fully integrated into the state administratigtists) where
most of the administrative decisions were madehleyr village government. In this case
the roles lhat would have been assumed by toencil of elders were integrated indo

formal government system.

Traditional guard§N g aumgu)were mationed asan important institutionby 25.5% of
the respondents (Table).8The institution is a traditionadlefencegroups practiced by
Gogo tribes which weréhe indigenous tribes. 8§ dubingu institutionwas evolved since
the precolonial times,where aimed at repulsing tribal raiding by theeighbouring
Sandawe. In its original fornthe institution was employed in mobilizire collective
actionand provideccommand structures of tldefence against invading warriordn its

present fornrtheN g 6 h u wasagrenval of indigenous institutionemployed to unifall
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Gogo peopleto defend their land and other natural resources against much powerful
ethnic groupsit wasalsoanimportant inarisk reduction orthe natural resources such as

forest fires and legal harvesting of forest resources adi t i onal lwgre Ng o h
organizedaround a spiritual leader Mahanirhe interplay of different social institutions

had an implication on the managementtlod natural resources and regulations of the
resource uselhe structural social institutionprescribedhe roles for monitoring andn
enforcement of rules governinifpe usageof natural resourcesThe institutions also
provided for peer control of behaviosiramongstthe community members. The

organizational gcial institutions ensuceacollective decision making in the community.

It is worth mentioning thathe importance of locahstitutions in governing the usagé

the natural resourcefias come to the attention of a number of scholars, Ostrom (1990)
have emphasized about the importance of considering institutional aspect in resource
management. The roles of institution in natural resource management haveealsodue

subject by Bandaragod2000)and an impr t ant f eat ur €. Al theeOstr o
writers emphasize on the importance of understanding the local environment as in
particular the relevant institutions for proper design of natural resource management.
Institutions are critical to all levels of human interactions, this owes to theinmrgjuiding

political decisioamaking along just and fair procedures, and feassuring people on
predictions of future decision3.able 9shows ranking of formal organizations and local

intuitions
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Table9: Ranking order of key institutions governing forest resources at CFR,

Tanzania
Key institutions Scores by villages Overall Ranking
score
Babayu Mayamaya

VECs 12 8 20 1
Beekeeping groups 10 7 17 2
(BKGS)

VGs 8 7 15 3
Bahi District Council 8 4 13 4
Elders 9 3 12 5
Traditional healers 6 5 11 6
DONET 3 7 10 7
Traditional guards 0 9 9 8
Mahoma 4 4 8 9
UkuwaneGogo 4 3 7 10
MIGESADO 2 3 5 11
AFRI-CARE (T) NA 4 4 12

The formal and informal institutions, governing the management of forest resources as

they rankedirst (20 scores) and second (17 scores). The ranking is shown in Table 9.

4.2 Effects of Institutional Changes on Performance of VECs

4.2.1 Overview

This sectionpresentsgheresults on effects dheinstitutional changgon the performance
of local governance structures. The performancéheflocal governance structures were
examined when the management of CFR was utidarentral government and aftére

decentralizatiomn 1992 when its management was désedl to Bahi District Council.

4.2.2 Effect on rule of law
The effecs of theinstitutional changgon mle of law was examined bthreelikert scaled
items (Table 1pnamely:i) VECs actsn accordance with its mandate WVEC act with

anintegrity and commitment iiilaw enforcement and adhng to rules by people.
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4.2.21 Mandate, integrity and commitment of Village Environmental Committees

The performance dhelocal governance structures on rule of Javas examined whethe
VEC actedwithin its mandatghad improvedanddid not differ sgnificantly €= 0.321; p

= 0.416). At least53% of the respondents claimed thiatdid not improve (Table 10
indicated thatan improvementin performance of VECs in terms of mandate and their
commitments in forest resousmanagementvere at a satsfactory levé Likewise, on
whether VEC actedvith an integrity and commitment had improveahd did not differ
significantly (c? = 0.858; p =0.354). Out 4% of the respondents reported fh&ECs
integrity and commitment had improved while 46% assettatit did not improve. The
integrity and commitmentwas reflected from the condition of foresind law

enforcement.

During FGDs and field observations, the study has learned that, after the devolution of
power, illegal activities such as fire incidess¢ charcoal burning and timber harvesting
declined as compared to the past, when the management was under the central
government. This implied that, after CFR devolved to Bahi District Council, the local
people became a partner and guards of forest asréftine, the law enforcement and
commitments to conserve forest resources had been enhanced (Table 10). This shows that
the complementarily between legal powered (Bahi District Council) and domestic
powered (VECSs), in terms of working together to achieveommon goal. Working
together between Bahi District Council and VECs tended to strengthen the institutional
legitimacy based on a botteup approach was often the strength of the participatory

based governance authorities.



Table 10: Respondent sé perception on the effect of institutional chang

Variables Village (Institutional Poor Satisfactory Good Mean c2 p-value
change score
VEC acts in accordanc Babayu (BD) 30 (37.9) 8 (10.1) - 3.00
with its mandate Babayu (AD) 10 (12.6) 31 (39.2) - 2.45
Mayamaya (BD) 19(33.0) 7 (12.0) - 2.05
Mayamaya (AD 6 (9.3) 36 (43.1) - 2.70
Total 65 (47.5) 72 (52.5) - 2.55 0.321 0.416
VEC act with integrity Babayu (BD) 10 (8.3) 12 (8.4) 5 (3.65) 2.87
and commitment Babayu (AD) 19 (14.0) 24 (18.9) 4(2.92) 2.23
Mayamaya (BD) 9 (6.4) 15(10.0) 1(0.73) 2.67
Mayamaya (AD) 12(8.7) 21 (15.2) 4 (2.92) 3.93
Total 52(37.8) 71 (51.8) 14 (10.2) 2.58 0.858 0.354
Law enforcement and Babayu (BD) 8 (5.8) - 30 (21.9) 3.00
adhering to rules Babayu (AD) 8 (5.8) 39 (28.5) 27 (19.7) 2.87
Mayamaya (BD) 9 (6.6) 3(2.2) 3(2.2) 2.55
Mayamaya (AD) - - - -
Toatal 25 (18.2) 42 (30.7) 60 (43.8) 2.10 58.132 0.0001*
Average 241 11.381 0.0001*

*Significantly difference at % level, BD = Before decentralization, AB = After decentralization; Figures in brackets represents%



4.2.1.2 Law enforcement and compliance

The resultson theimprovement of law enforcement and compliance of rule of law by the
people were significantlydifferent €* = 58.132; p = 0.0001) (Table YLOThe majority,

74.5% of the respondents asserted, hat enforcement and adherence to rules by people
respectively had improvedwhich indicated thatthe institutional changesnhanced law
enforcementangeopl eds willingness to follow rul
even by the forest conditions aadew number of cut trees (disturbances) in the forest

(see section 4.3). For example, this sthdg found out that 225 trees of pole size were

cutin 120plots with 0.07 ha sizen CFR.Agrawal (2005) found a significant relationship
between law enforcement and forest conditionaioeffective forest management. IUCN

(2004) reported thaamong othefactors, rule compliance dependmarule of lav.

The three items of rule of law were combined into a single score. Respondents opinion on
whether rule of law had improved differed significantly among respondehts 11.381;

p < 0.0001) wth mean score of 2.41 (Table)10he larger number of respdents 64%

had opinion that rule of law had improved against 36% who said did not improve
indicated that institutional change that decentralization by devolution of power from
central government to local government enhanced rule of law of the governing

institutions.

During FGDs and field observation, the study learned that after devolution of power
illegal activities such as fire incidences, charcoal burning and timber harvesting declined
as compared to the past when the management was under the cerdramgon. This
implies that after CFR devolved to Bahi District Council, local people become partner and
guards of forest and therefore law enforcement and commitment to conserve forest

resouces had been enhanced (Tablg Ttis shows that complementarthgtween legal
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powered (Bahi District Council) and domestic powered (VECS) in terms of working
together to achieve a common goal. Working together between Bahi District Council and
VECs tend to strengthen institutional legitimacy based on betirapproakes is often

the strength of participatory based governance authorities.

4.2.3 Effectson transparency

Three three - likert scaled items were used to meastire performance othe local
governance structures d¢ime effect oftheinstitutionalchangs on transparency (Table 11
namely: decision making waspen anda reason behind evident, information on

performance is open and an appropriatedfoo f VECO6 S r eskpoomsi bi | it

4.2.31 Village Environmental Committees and decision making process

The performance of local governance structures on openness on decision making differed
significantly €* = 32.834; p < 0.0001) (Table 1 Majority of respondents (75.2%)
claimed thatopenness in decision making was poor, despite the facthiedamformation

on decisionsvas supposed to be delivered durittte village general meetirsgin most

casesthey were just told the decision without reasbehind the decision

For example, most people referrédae revenue from CFR by usirgMemorandum of
understading (MoU), which wasestablished between Bahi District Council (BDC) and
the villages around the forest resertieat was 20% of the revenues fromthe forest
products taxeswent to the villages whicparticipatel in the management of CFR for

developmenactivities.
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From key i nf og itwanfouddsutthainduriegthe allecation of funds
from theDistrict Council, all VECs chairpersons and VEOs were called and told how

much money the District Council collected and hawch their share welculated.

In order to ensure transparency, the district council required that, once the disbursement
was effected, the village governments had to call a village general assembly and let the
people decide in which way the money should be spent i.e throg village

governments and to give alternatives solutions according to the needs in the villages.

Furthermore, a photocopy of a letter showing the transfer of money, was supposed to be
displayed at the village office boards. Once the money was sgahtbefore the next
disbursement, each village was required to report to the District Council Management,

how the money was spent.

From FGDs it was learned that, funds were used based on priorities set previously during
the village general meetings. Thiene, upon receiving the funds, leaders allocated the
funds for usage without even informing the public, neither how much they received nor
how much would be spend. This implied that, leaders did not follow these procedures such
as informing the public befe spending the funds and displaying the information on the

notice boards.



Table 11: Respondent sdé perception on effect of institutional
Variables Village (Institutional change Poor Satisfactory Good Mean score c2 p-value
VECs decision making Babayu (BD) 29 (21.2) 3(2.2) 11 (8.0) 2.44
is open and reason Babayu (AD) 3(2.2) 18 (13.1) 16.1) 2.55
behind evident Mayamaya (BD) 21 (13.3) - 1(0.7) 2.86
Mayamaya (AD) - 29 (21.2) - 1.88
Total 53 (38.7) 50 (36.5) 34 (24.8) 2.43 32.834 0.0001*
Information on Babayu (BD) 9 (6.5) 9 (5.5) 10(7.3) 3.00
performance is open  Babayu (AD) 4 (2.92) 22 (15.0) 20 (14.5) 2.67
and in appropriate Mayaya (BD) 6 (4.3) 12 (8.4) 8 (5.8) 2.64
forms Mayaya (AD) 9 (6.5) 15 (10.9) 13 (9.4) 2.89
Total 28 (20.4) 58 (42.3) 51 (37.3) 280 2.051 0.152
VECSs responsibilities Babayu (BD) 11 (8.0) 16 (11.6) 9 (6.6) 2.87
are known Babayu (AD) 15 (11.8) 21 (15.3) 10 (7.4) 3.00
Mayaya (BD) 6 (3.3) 10 (7.9) 2 (1.5 2.75
Mayaya (AD) 12 (8.7) 13 0.4) 8 (5.8) 2.72
Total 46 (34.2) 61(44.6) 29 (21.2) 2.16 16.790 0.0001*
Average 246 19.691 0.851

*Significantly difference at 5% level; BD = Before decentralization; AD =After decentralization; Figures in bragketents %

change



4.2.32 Information on performance is open and in appropriate form

Out of 79.6% of the respondents said thapenness on information had improved
compared to 20.4% who repadtéhat did not improve indicatinghat people didreceive
some nformation from their leaders on issues related to CHR performance otthe

local governance structures on openness on informatiomot differ significantly ¢* =
2.051; p = 0.152) (Table LIMost of the information was deliveredring village gesral

a s s e mwhileytlie SYECs met every month, village general assembly met after every

three months (four times a year).

Despite of the fact that minutes were available and written in Swahili (the official
language in Tanzania), most people did notehthe attitude of seeking information.
However, respondents complained tdating village generah s s e mihféripafics on
performance (success and failure) was not presented, rather than directives from Bahi
District Council. Howeve the study learnthtat Ward Conservation and Development
Committees were not in place; therefore VECs and village leadeesl failpresenthe

performance report to their constituency.

4.2.33 Village Environmental Committees and their responsibilities

Knowledge on VECs mponsibilities among people differed significantty € 16.790; p

< 0.01). Out of 65.8% of the respondents claimed thi&howledge on VECs
responsibilities wa significantly poor whil€84.4% claimedthat he knowl edge o
respongilities had impoved (Table 1L The esponsibilitiesof VECs were presented

during the preparation of Mo of which, one of the major responsibilities wastrolling

forest andaok actiors on matters that wengithin their mandate.
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When the scores of the three itemdrahsparency were summed to create a single score
on transparency, respondents opisiom the effects of the institutional changgon the
performance ofthe local governance structures ommansparency did not differ
significantly €? = 19.691; p = 0.81)5with mean score of 2.46 (Table)1Dut of 50.5%o0f

the respondentslaimed thattheinstitutionalchange did not improve indicatinghat, the
changs haveimproved transparency atsatisfactory level. The performancetbg local
governance structusedid not differ significantly between magement under CG and LG
indicatingthat, both of themshareda similar performance that transparern@simproved

at satisfactory level.

The studyhas showrthat transparency had improved but not signifittg. This indicated
that V E C éosnmunicatd with their constituency withhe samedegree of transparency
which wasimportant for the rule of law, accountability and equity (Lutz and Linder, ;2004
Saunderset al., 2008 . From t he ikteviews,iitnvbsoleamiatimtVEGs
reportedmonthly to the village governmenfVG) while Bahi District Counciproducel
monthly, quarterly, semi annual and annual reports on performaaganst the
management of CFR. But all the informatiovas not communicated to lat people,
mainly due toan absence of Wardonservation Bvelopment Committees (@DCs)
organs that facilitate dissemination of information such as performance reports Th

indicated thdack of transparent especially at higher level.

4.2.4 Effect onaccountability

Threei three likert scaled itemavere used to measure the eféeof the institutional
changs on the performance dhe local governance struates on accountability (Table
12) namely: mechanism ofthe dissemination of information, awembility and

repr es eacdoumtbhilites @ i@sponsibilities
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4.2.41 Mechanism of dissemination of information

The mprovement orthe mechanism of dissemination thfe information was significantly
different among respondents’ & 58.134; p< 0.0001Majority of them (67.9%) said that
the mechanism for dissemination of information sigrantly had improved (Table }2
The major means othe disseminating informatiorwas through meetings especially
village general assemblieSince village counglfailed to presenthe performance report

due tothelack of WCDCs hence some people felt that the mechanism was not adequate.

4.2.42 Answerability

On the other handthe respondentsn whether answerability had improved differed
significantly €2 = 0.92% p= 0.015).A subsantial number of then{86.1%) said that
answerability had improved while 13.9% reported that answerabildyndi improe
(Table 13. VECs were answerable to theiconstituents through report to @DCs
(upward), while downward, VECs werealso answerable tine villagers through village
governmert, and based on H3%, the study learnt thaVECs presengd their repors to
their constituents as required. Likewisiyring village general assemblies, thidage

councik always preserWECs reports and activities to villagers.

4.2.4.3 Representativeds accountability
Theppr f ormance on representativeodsc?’s0247ponsi
p = 0.618), out 0B2.2%of the respondenta s s er t ed t h a tccounabdity e s ent
had improved wihe 16.8% not asserted (Table)1Zhisindicated thatVEC represented

their constituents at satisfactory level.

When the scores of three accountability items were summed to produce a single

accountability score, respondents siatt taccountability did not differ significantlyct =
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1.024; p=0.312) wh mean score of 2.41 (Table )12At least 49% had said that
accountability had not improved while 51% reported that institutional change on the
performancehelocal governance strtres enhanced accountability of governing badies

to its constituents at satisfactory level.

For the effective accountability, governing bodies should be answerable to their
constituents who gave them legitimacy (either earned or conferred) both upmehard a
downward (Lockwood, 2010; Adhikari and Lovett, 2007). The study showed that, forest
workers at CFR and VECs were accountable to their constituencies (downwards and
upwards) though at a satisfactory level. Furthermore, VECs were exercised their powers
and responsibilities as close as possible to the people and forest resources, that were
affected by their decisions hence improved accountability. However, questioning and
challenging was very minimal as CFR management had more powers in decision making

as he owner of CFR.

The satisfactory score on accountability can be explained by the fact that, since most
issues were presented and discussed at the village general assemblies, then lack of WCDC
could be responsible for the satisfactory performance asfiveniation on who and why

the decision was arrived at, were not trickling down to the local people. Furthermore,
since transparency can be a reason of satisfactory performance on accountability,
similarly, Chingonikaya (2010) reported that accountabilityMeyori CBFM to be at

satisfactory level which indicated a common trend in the decentralized forest management.



Table 12: Respondent sé perceptions on effect of institutional
Variables Village (Institutio nal Poor Satisfactor Good Mean c2 p-value
change y score
Mechanism of Babayu (BD) 6 (7.6) 10 (12.7) 25(31.7) 2.07
disseminatiorof Babayu (AD) 1(1.3) 12 (15.2) 25(31.6) 3.58
information Mayamaya (BD) 5(8.7) 3(5.2) 26 (44.8) 2.34
Mayamaya (AD) 4 (6.9) 3(5.2) 17 (29.3) 2.08
Total 16 (11.9) 28 (20.4) 93 (67.9) 252 58.134 0.0001*
Answerability Babayu (BD) 1(0.7) - 47 (34.3) 2.02
(upward and Babayu (AD) - 6 (4.4) 33 (24.1) 2.07
downward Mayamaya (BD) 18 (13.1) 20 (14.6) - 2.31
accountability) Mayamaya (AD) - 11 (8.0) 1(0.7) 2.09
Total 19 (13.9) 37 (27.0) 81 (59.1) 2.12 5.921 0.015
Repr esent a Babayu (BD) 11 (8.0) 20 (14.5) 22 (16.1) 2.77
accountability Babayu (AD) 7(5.1) 14 (10.2) 22 (16.0) 2.85
Mayamaya (BD) 11 (8.0) 16 (27.6) 2 (1.5 2.66
Mayamaya (AD) 5 (3.6) - 18 (13.1) 2.02
Total 23 (16.8) 50 (36.5) 64 (46.7) 2.58 0.247 0.618
Average 241 1.024 0.312

* Significantly difference at 5% leve; BD = before decentralization; AD= after decentralization; Figures irtdrapkesents %nd figures
outside denote number of respondents

change

(



4.2.5 Effectson equity
The effecs of the institutional changgon the performance of equjtwas examined by
three items (Table }3amelyt he | oc al peopl edpsctetiamabsente r i g h

of biasness in decision @tase by case and fair distribution of benefits and costs.

425 1 Local peoplebs human rights
Respondents reported th#te performance on human rights differed significantf/
10.207; p= 0.001)52.5% of tle respondents reported th#te respect for humanghts

did not improve (Table )3

4.2.5.2 Fair distribution of costs and benefits

Likewise, a fair distribution of benefits and costs, was significantly diffecent (18.287;

p< 0.0001), 51.9% of theespondents claimed that, a fair distribution of benefits and costs
had improved while 14.6% claimed not to improve (Table 13). However, the local people
argued that, the benefits they got from the efforts they invested in conservation was not
enough, forexample people demanded to be allowed to cut firewood, grazing their
livestock and cutting poles, for building their houses which was against the Memorandum

of Understanding (MoUs).



Table 13: Respondent sé perlchmmeéonequityon i nstitutiona

Variables Village (institutional Poor Satisfactory Good Mean c2 p-value
change score
Local p € Babayu (BD) 3(2.1) 7 (3.6) 33 (24.0) 3.00
human rights are Babayu (AD) 14 (10.2) 20 (14.6) 11 (8.0) 2.88
respected Mayamaya (BD) 2 (1.6) 5 (3.6) 8 (5.8) 2.89
Mayamaya (AD) - 18 (13.1) 20 (14.6) 2.75
Total 21 (13.4) 50 (36.5) 72 (52.5) 2.88 10.207 0.001*
Fair distribution Babayu (BD) - 7 (5.1) 20 (14.5) 2.90
of costs and Babayu (AD) 12 (8.8) 14 (7.3) 22 (16.0) 2.41
benefits Mayamaya (BD) - 11 (8.0) 14 (10.2) 2.75
Mayamaya (AD) 8 (5.8) 8 (5.8) 15 (10.9) 2.81
Total 20 (14.6 40 (29.2) 71 (51.9) 2.72 16.790 0.0001*
Absence of Babayu (BD) 9 (65) 6 (3.38) 13 (9.4) 2.78
biasness in Mayamaya (AD) 4 (2.92) 12 (8.76) 30 (21.8) 2.30
decision case by Mayamaya (BD) 6 (4.3) 8 (5.84) 12 (8.7) 2.64
case Mayamaya (AD) 9 (6.5) 13 (9.49) 15 (10.8) 2.93
Total 28 (20.4) 39 (28.4) 70 (50.2) 2.66 18.376 0.0001*
Average 2.73 1.740 0.188

* Significantly difference at 5% leal; BD = before decentralization; AD= after decentralization; Figures in brackets represents %



In responding to the above claims, the DED urged that the issues was not the 20% of
money collected from forest products taxes, but was on how to rise they rooltected

by creating more sources of funding concerning money for fines, the DED argued that, all
fines usually went direct to the central government treasury. Hence, relocating fines to the

local people was completely unrealistic.

According to Distrct Forest Officer (DFO)who feared that, allowing people to cut
firewood, polesand grazing their livestock would motivate people alber illegal
activities. Lockwood (200), Prasai 2006, Adhikari and Lovett (2007)and Kajembeet

al. (2009 argued thata fair distribution does not necessarily mean equity in benefit
sharing as this might jeopardize the objective of forest reserve management. However, the
authority should be in position to justify its decisions and actionsdistributiors of

benefisin order to creata harmony with the local people.

4.2.53 Absence of biasness on decision

Respondents viewsn the absence of biasness in decision on cases differed significantly
(c® = 16.790; p< 0.000150.2% of then claimed thatanabsence of biagss on decision

on cases had improved while 20.4% claimed that absenceagridsis did not improve
(Table 13, generally, there waanevidence of biasness in treating cases of offenders. All

offences committed should be handed over to Bahi District Co{81aC).

According to the legal power vested to Bahi District Couimcthe management of CFR
and depending on ¢hnature of the offence, BDC hadle right to fine the offendsr
according tahe Forest Act No 14 of 2002 or send an offender to the ¢dougrosecution.
However, local people complained thist most cases they were not tdlte outcome of

the cases, especially the ones whibey had been involved.rFom key i nf or i
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interviews it was observed that, most of the major issues were s@goptixbe presented

and discussed at WCDGQvhich currently wasnot in place, Bo since most of the
witnesses at the court were villagers themselves, then the feedback at the village level
was almost instant and automatic. When the scores of the three afesquity were
summed to pradlc e a si ngl e sviewsroathe equaysdidonotdddéfert s 6
significantly € = 1.749; p = 0.188) with mean score of 2.73. 51.2%hefnclaimed that

equity had improved while 20.8% claimed had not improved indgdtiat institutional

change improved equity at satisfactory level (Talde 1

Equity requiresthe authority to respect human, civil and political rights without forgetting
thel oc al peopl eds rights. I n addi tribubomof t he
benefit and cost resulting from their decisions and actions for both current and future
generations (Lockwood, 2010). One of the major factors accounting for the success of
decentralization is continuous flow of tangible benefits and its datribution by
balancing wealth status, gender and contribution of members in the forest management
activities. The fundamental aim of decentralization in Tanzam#s to bring the
government closer in the interesty enhancing efficiency and democraséiccountability.
Transfer of power and resourcesthe local leve| will help to empower communities to

work together to define and resolve their problems (Stockmayer, 1999).

4.2.6 Effects ofthe institutional changes onthe performance of Beekeeping Graps
Table 14gives results orthe performance of beekeeping groups (BKGs) in governing
managemestand usagef forest resources in CFR. The stuthsrevealed thatthemean
value of all four attributes including rule of law, transparency, accountaaiitiyequity
was 1.2. This value was below 1.5 which was the cut point, indicating tiinat

performance of BKGs was poor. With the use of all four attributes into one component,
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the index reflected the gener al cvenesmafn i t y

BKGs, in the management of forest resources.

The communitiesd opinion about good, sati
ability of BKGs in governinghe forest resources in the study area. It was found that
BKGs performed fairly wellin the rule of law (devising rules). Poor performance of

BKGs, was revealed in transparency in terms of openness in decision making and known
responsibilities), accountability in (terr

equity (in termsf afair distribution of benefits and costs).

Table 14; Performance of BKGs at CFR, Bahi, Tanzania

Attributes Opinion by Mean IP
village Mayamaya
Babayu (n=79) (n=58)
Rule of law 1.3 1.4 14
Transparency 1.2 1.2 1.2
Accountability 1.2 1.3 1.3
Equity 1.3 1.3 1.3

Key: Overall average scorésl.5 = good performance while < 1.5 =poor performance; IP

= institutional performance
4.2.61 Rule of law
i) Rule of law with regardsto the law enforcement and compliance
Findings have revealed thgtBKGs in CFR was assisted by DONET to develop and
operationalize beekeeping based plans anthlvg. This was due to the fact thathen
BKGs was initiated, the objective was to promote forest conservation and help VECs
secure legal righftsoe x ecut e f or est management activi
reference to performance of BKGs to monitor rules compliance by community membe
are summarized in Table 1%he studyhasrevealed thatthe ability of BKGs to monitor

rules compliance didhot differ significantly ¢2 = 7.326; p=0.292 (Table L5Most
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respondents wertor the opinion thatf BKGs performed poorly in monitoring rules for
compliance as opposed ilmvolvement and participation dhe local peopleliving near

CFR is crucial (URT1998a).

Agrawal and Gupta (2005 and Lali ka and Mac hamgou
participatory resource management situations, the sustainability of the resource depends
upon the existence of rules governing the CPRs. Community opinicegarding the

ability of BKGs assisting VECs in maintaining law enforcement and compliance
governing the use and management of CFR was goiffisantly different with43.8% of

the respondents perceived thBKGs perform poorly in assisting VECs in maintaining

law enbrcement and compliance.

Table 15 Respondent 6 the lgweenfarcerpentiamd rcompliance at CFR,

Bahi, Tanzania

Village name Opinion
Poor Satisfactor Good Total
y
Babayu (n=79) 35 (44.3) 30 (37.9) 14 (17.7) 79 (1®)
Mayamaya (n= 58) 25 (43.1) 20 (34.4) 13 (22.4) 58 (100)
Total 60 (43.8) 50 (36.5) 27 (19.7) 137 (100)
Statistical test c?=7.326; p=0.292 NS

Figures in brackets indicate percentages and those outside denote actual number of
respondents; NS = Notggiificant (p<0.05)

i) Rule of law with regardsto its mandate, integrity and commitmens

Re s p o n dphereceptionson whether BKGs actedthin its mandate, integrity and
commitmens$ was not significantly different witks? = 7.953; p=0.242 (Table 16lt was

found out that the performance of BKGs in dealing within its mandate, integrity and
commitmens was perceived poor by 54.7% of the respondents as opposed to 8.1% who

ranked it good. BKGs were responsible with people who hadbshey traditionally and
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illegal harvesting of poles in CFR. Any person found harvesting hdmewsing
traditional methods or cutting poles without a permit or licehsel to be penalizes.
Displinary measures that were taken to those who violated the wdes either fining;

confiscation of poles and working gears; send to court of law or both.

Table 16: Respondent ds perception with referen

and commitment at CFR, Bahi, Tanzania

Village name Opinion
Poor Satisfacor Good Total
y
Babayu (n=79) 40(50.9 30(38.0 9(11) 79 (100)
Mayamaya (n= 58) 35 (60.3) 21 (36.2) 2 (3.5) 58 (100)
Total (N = 137) 75 (54.7) 51(37.2) 11(8.1) 137 (100)
Statistical test c?=7.953; p=0.242 NS

Figures in brackets indicate pertages and those outside denote actual number of
respondents; NS = Not significant (p<0.05)

It was foundout that in most cases BKGs collaborated with illegal harvesters of honey
and pole harvesters since they received bribes from them indicatinghthatacted as
power brokers. According to Langlands (2005) corrupt practices in forest sector tend to
work against the interests of the poor, misuse of public power for privatevbaih led

into a corruption and this impliethat a failure of good govermae. Corruption is
associated with negative impacts on welfare of local communities and natural resources

status.

4.2.62 Transparency
R e s p o n pgeeception ®n openness in decision making differed significan®y <
5.931; p=0.431). Majority of then{59.8%) claimed thabpenness in decision making was

poor, despite the fact thathe information on decisionsvas supposed to be delivered
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during village general meetings. In most cases they were just told the dewigioout

rea®ns behind the decisi@(Table 17.

Tablel7. Respondent s perception with referenc

CFR, Bahi, Tanzania

Village name Opinion

Poor  Satisfactory Good Total
Babayu (n=79) 45 (56.6) 20 (257) 14 (17.7) 79 (100)
Mayamaya (n= 58) 37 (63.8) 20 (34.5) 1(1.7) 58 (100)
Total (N =137) 82 (59.8) 40 (29.2 15 (11.9 137 (100)
Statistical test c?=5.931; p=0.431 NS

Figures in brackets indicate percentages and those outside denote actual number of
respondents; NS = Not sifisant (p<0.05)

Mbwambo (2012) working on the impact of decentralized forest management on
livelihoods in Tanzania reported that most villagers were neither aware on decisions made
of forest resources,mplied that poor transparency was inherent prdem in

management of forest resources.

4.2.63 Accountability of BKGs

A number of scores of forest poles harvested from 2000 to 2010 was usethdisator

to assess accountability of BKGs on forest conservation in the studyRaeea pondent s
opinionswith reference to accountabilibf BKGs are shown in (Table }18. Communi t
opinions with regard to KBGs to deal with answerability, mechanism of dissemination of

i nformation and r eprwasnetstataticallywsgrofisantaliffecee u nt a |
with ¢ = 4.755; p=0.574Most of the respondents (58.4%) had the opinion, that
accountability of BKGs on CFR was poor as opposed to 4.4% who perceived it good. The

studyhasrevealed thatBKGs in collaboration with VECs supervised harvesting of poles
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jointly. The estimated legal harvesting of poles in CFR between 2000 to 2010 was 3652

scores and yielded Tshs. 22.8 milliortle government license revenue (URT, 2006).

Table 18 Respondent s percept i ohility ofiBKGs om e f er ¢

conservation of forest at CFR, Bahi, Tanzania

Village name Opinion

Poor Satisfactory  Good Total
Babayu (n=79) 45 (57.0) 25 (317) 9 (113) 79 (100)
Mayamaya (n= 58) 35 (60.3) 21 (36.2) 2 (3.5) 58 (100)
Total (N =137) 80 (58.4) 51(37.2) 6 (4.4) 137 (100)
Statistical test c? = 4.755; p=0.574 NS

Figures in brackets indicate percentages and those outside denote actual number of
respondents; NS = Not significant (p<0.05)

This suggested an annual harvesting of approximately 365ssaack bringing in 2.19

million annually from licenses fees. Housellsurvey in villages adjacent to CFR
indicated an annual harvest of abou@@® scores foa greater than the official estimate.

The harvest was worth abolg #illion annually. This impéd that pole cutters harvested

more than the amount stipulated in the permit indicating, th&re was inadequate

accountability by officials entrusted with the task of conservation of CFR.

4.2.64 Equity
Respondent 6s per cept istobationooh berefitsraachcostsidig hot s
differ significantly €2 = 11.576; p=0.17158.4% ofthemclaimed thathuman rights had

improved (Table 1pindicatedthat human rights had improvedastatisfactory level.
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Table 19: Equity with reference to human rights and distribution of benefits and

costs at CFR, Bahi, Tanzania

Village name Opinion

Poor Satisfactory Good Total
Babayu (n=79) 5 (6.3) 60 (75.9) 14 (17.9 79 (100)
Mayamaya (n= 58) 25 (43.3 20 (34.4) 13 (22.4) 58 (100)
Total (N =137) 30 (21.9) 80 (58.4) 27 (19.7) 137 (100)
Statistical test c?=11.576; p=0.171 NS

Figures in brackets indicate percentages and those outside denote actual number of
respondents; NS = Not significant (p<0.05)

Human rights require autbrities to respect human, civil and political rights without
forgetting | ocal peopl ebs ri ghts. I n add
distribution of benefits and costs resulting from their decisions and acfam$oth

current and future geeration (Lockwood, 2010). One of the major successes accounting

for involving people in management of forest resources is continuous flow of tangible
benefits and fair distributionybbalancingthe wealth status, gender and contribution of
members in théorest management activities. Akida and Blomly (2008) reportecttieat
management castimposed to communities outwéigthe benefit thereforé was not

surprising to hear local people complaining theturns from their efforts were minimal.

4.3 Conflicting Interests and Power Relations of Key Stakeholders

4.3.1 Types of Stakeholders Involved in the Management of CFR

The study identified various types of stakeholders who were involved either directly or
indirectly, in the usageand management of CFBy combining interests and powers
using a matrix diagram, stakeholders involved in the use and management of CFR were
grouped into three categories namely regulators, facilitators and (Jsdte 20. The

main conflictive interests among key stakieleosare presented in (Table 21
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These stakeholders were the national level, reginal secretariat, district, village level
and NGOsoperating athe district level At the national level, Forestry and Beekeeping
Division and Tanzania Forestry Research ittt (TAFORI), played a major role in
policy making and researctespectively Apart from these key playerat the district
council also operatenh the same area through different offices such as District Natural
Resources Office (DNRO), others are Pmsoand N#onal Service Army (JKT)
Makutgoora, NGOs which include: DONET, MIGESADO and CARE Tanzania and lastly

communities ad individuals around CFR.

Baran and Jentunen (2004rgued thatthe identification of stakeholders provides an
understanding omow interests in the use and management of forest resources can be
mitigated. This is contributed by the fact that forest resources cedtairvariety of
stakeholdes from different sectors,egerally, it was noted thategulators were interested

and paverful on issues such as executive, issuing permits and administrative. Facilitators
on the other handvere responsible in facilitating advocacy, research, awareness raising
and financial support. Commercial users were mainly importatttestnade of tinber and
charcoal from the forest reserve while subsistence users harvested forest resources for
domestic consumptiorthe implications of the results above can be explamedsing
different categories of stakeholders in the study area. In the tradim@megement, local
communities in the villages often wkself-control mechanism with minimal followps

to conserve forest resources and control conflicts among the forest users.
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Table 20: Categories of stakeholders, their intrests and power relations in CFR

Stakeholder Category Interests and power of stakeholder

The Forestry and Beekeeping Divisic Regulator Executive power, issuing permit t

(FBD) increase revenues (royalties),

The regional secretariat Regulator ~ Advocacyon sustainable use of fore
resources

Babhi District Council Regulator Management and administrative rol

tax collection from forest products
Village Environmental Committee Regulator Law enforcement

(VECs)

Village governments (VG) Regulator Law enfacement

Tanzania Forestry Research Institt Facilitator Research ( Permanent Trial plots)
(TAFORI)

DONET Facilitator Provide environmental education

MIGESADO Facilitator Provide environmental education

CARE Tanzania Facilitator Funding of development activities
Prisons (Msalato and Isanga) Users Subsistence use

J.KT (Makutapora) Users Subsistence use

Community Users Subsistence use

Individuals (Business men) Users Subsistence and commercial use

On the other hand, resource users are not staticns tef ideas, values and perceptions
on forest resources, but they chath@wer time depending on external fact@kstula,
2012) In the study area, external intervention and modernization had challenged the
cultural beliefs and taboos related ttee use and management of forest resources. The
resource users relatéghemselves to a wider world life of modernipatiin different ways,
which maderesource users to become very heterogenebus. effectiveness of these
stakeholders in the managent of forestresources dependedery much on how the
stakeholders addre=s thelocal problems and fit in the local settings characterized by
people with different power, historical backgrounds. The emphasis here jsthbat
external stakeholders should not be fit &, rather they should be specific to cases
becaue the process of stakeholders wasiable in different cases. As Otsuki (2007) puts
it, external stakeholders on sustainable developnsduld be site specific because

human agencgannotbe separatefifom historical, social and political contexts.
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4.3.2 Areas of conflicting interests of key stakeholders

Si x areas of

stakehol

der sé6 conf | tifledtandh g i

are given in Table 21n this study, most areas ofrdbicting interests of key stakeholders

were defined in relation to forest resowgo@nagemenst These results compare well with

the findings by Luogat al. (2000) and Sjaastagt al. (2003) who found in their studies

that, the use of forest resourcesTianzania have resulted in conflicting interests among

stakeholders. According to Barroet al. (2002), understanding areas of conflicting

interests of stakeholders is important, in developing strategies for sustainable management

of forest resources. This particular important when forest resources have commercial

values.

Table 21: Areas of conflicting interests of key stakeholders at CFR, Bahi, Tanzania

Areas of conflicting interests

Key stakeholders conflicting
interests

a.Competition in harvesting forest resourct

b. Beekeeping versus demand for
commercial harvesting of forest produc

c. Environmental conservation versus
commercial needs of users
d. Inequitable benefit sharing

f. Competition in proposingillage bylaws
g. Competition in revenue collection

h. Need to grazing versus water and forest
degradation

- Pole harvesters, timber harvesters,
charcoal burners and traditional
healers

- Beekeepers, pole harvesters,
charcoal burnersimber harvesters,
beekeeping groups (BKGSs)

- Poles harvesters, FBD, VECs

- Central government, Bahi District
Council and VECs

- VECs, VG and Bahi District
Council

- Central government, Bahi District
Council and VECs

- Pastoralists, beekeepers, traditions
healers aa district council
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4.3.2.1 Competition in harvesting forest resources

Table B and 2 show thatforest activities of charcoal burning, poles cutting and timber

harvesting were mostly done by maleas opposed to femaebecause they were

considered s labour intensive and they were mostly performed for commercial reasons.

Firewood collection was considered afemale task and most firewood collectors were

women. These results could be explained, th@est activities in the study area were

divided according to gender roles in the household activities, a view that is also shared by

Kessy (1998).

Competition in harvesting forest resources was a central area of conflicting interests

between pole harvesters, timpeharcoal burners, firewood collectoaad traditional

healers (Table 21A logical explanation for this was thatee species preferred for poles

and timber were also preferred for charcoal burrfingywood and medicines (Table 22

Table 22: List of species withmultiple uses in CFR, Bahi, Tanzania

Fuel energy Structural Medicinal Food or fruits
Acaciasp Pterocarpus Combretunspp Syzygunspp
Combretunspp. angolensis Zanha africana Vitexspp.

Zanha africana Brachystegisspp. Grewiaspp Grewiaspp.
Grewiaspp. Albiziaspp. Erythrina abyssinica Strychnossp.
Syzygiunspp. Milletia lasiatha Bridelia micranth Myrianthus holstii
Maeruasp. Dalbegia Canariumsp. Xylomas monospora
Strychnossp. melanoxylon Leonitissp. Manilkara mocilsia
Ziziphus mucronata Xylomas moospora  Myrianthus holstii  Adansonia digitata
Myrianthus holstii Burkea africana Drypetesspp. Balanites aegyptiaca

Albizia spp.
Dichrostachys cinera
Ekerbega capenses
Manilkara mochisia
Dodonea viscose
Commiphoraspp.
Dombeyaspp.
Dalbegiaspp.
Balanites aegyptiaca
Pterocapus angolensi
Dalbegia melanoxlon

Bridelia micrantha
Vitexspp.

Trichilia emetica
Sterculiaspp.
Xeroderris
stulmannii

Alphloia theiformis
Xylomas stulmannii
Ekerbegia capenses

Xylomas monospore
Acacia nilotica
Xeroderris
stuhlmannii
Ekerbegia capenses
Dombeyaspp.
Euphobiasp.

Dodones viscose
Rinoressp.
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Table 23: Forest activities by sex based on information from FGDs at CFR, Tanzania

Villages Forest activities Sex involved
Babayu Timber harvesting Males

Poles havesting Males

Charcoal burning Males

Firewood collection Female, very few mals
Mayamaya Timber harvesting Males

Poles harvesting Males

Charcoal burning Males

Firewood collection Female, very few mals

Table 24: Forest activities by sex based on information from household survey at

CFR, Tanzania

Resource Babayu Mayamaya Overall

N=79 n=58 N =137 c? P

Male Female Male  Female
Poles 13 (16.5) 11 (13.9) 12 (20.7) 0 (0) 45 (32.8) 31.556 0.000*
Timber 6 (7.6) 5(6.3) 10 (17.2) 3(5.2) 24 (17.5) 14.423 0.013*
Charcoal 8 (10.1) 4(5.1) 7 (12.1) 0 (0) 19 (32.8) 24.302 0.000*
Firewood 13(16.5) 14 (17.2 11 (18.9) 12 52 (38.0) 42.079 0.000*

(20.7)

Figures in brackets indicate percentages and those outside ddnatenamber of
respondents *significantly difference at p<0.05

Traditional healers mentioned théanha dricana was harvested to cure diabetes. These
results compare well with the findings by Mander and Breton (2006) emphasized that,
miombo trees were @ely used for medication. Some tree species incluGiogpbretum
molle, Grewia bicolor, Xeroderris dtlmanii, Vitex spp; Pterocarpus angolensis,
Dalbegia melanoxylonwere harvested from miombo woodland forests for medicinal
purposes they were also valualdbr timber, poles and charcoal burning. These results
support the findings by Luogat al. (2000) who observed that, more than 80% of species
that are used for charcoal production have other competitive uses. Atnald(2006)
reported harvesters oféwood, pole, timber and charcoal burners are always competing

for same tree species for economic reasons.
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4.3.2.2 Unsustainable removal of forest resources versus forest management
Unsustainable harvesting of forest resources was a central area oftcaniinterests
between regulators and flt@ators versus users (Table 21Regulators including Babhi
District Council, Forestry and Bdeeping Division (FBD) and Village Environmental
Committees (VECs)Wwere involved in conservation of CFR. It was fenrtlobserved that
Dodoma Environmental Network (DONET) and Miradi ya Gesi ya Samadi Dodoma
(MIGESADO), had facilitated the Bahi District Staff and villagers around CFR to form
VECs and management plans for CFR. This shows t¢baservation of forest resmes
could not be exclusively dealt with regulators and users witteowupport from

facilitators.

4.3.2.3 Beekeeping versus demand for commercial harvesting of forest products
Deforestation of forest resources was a central area of conflicting intéesteen
beekeepers versus pole harvesters, timaed charcoal burners (Table )21The
distribution of beekeepers and annual harvest of honey is given in (2gbiedicates

that households involved in beekeeping were not significant different acrosstutthy
villages with €2 = 2.083; p = 0.837). Beekeeping was mostly undertaken by male as

opposed to female due to hard tasks assabvaté the activity.
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Table 25: Distribution of beekeepers and annual harvest of honey at GF, Tanzania

Village name Involved in beekeeping Amount of honey

Yes Ni harvested (litre) per

household per year

Babayu (n=79) 17 (21.5) 6: 27
(78.5)

Mayamaya (n= 58) 9 (15.5) 4¢ 9
(84.5)

Total (N =137) 26 (18.9) 36
111(81.0)
Statistical test c?=2.083; p = 0.837 N¢

Average litre/hh/year 18

Figures in brackets indicate percentages and those outside denote actual number of
respondentaNS = not significant (p > 0.05).

Beekeepers 18.9%vere interested with G because the ecosystem provitheg forage,

hives and places fohanging hives. Beekeepers complairtbdt unsustainable poles
harvesting, timber harvesting and charcoal burniveye associated with deforestation of
forest resources in CFR. This situation was mentioned as major factor that had contributed
in reducing bee forage, shade and places for hanging hives. Estimates indi¢&8 that
litres of honey per household werenhssted during 2010/2011. This amaumias
observed to balittle when compared to about 25 litres of honey per houseti@twere
harvested in 10 years ago indicated in URT (2009), floa¢st resourcedeforestation

negatively affected wide range ofociceconomic and environmental processes.

The study established that beekeeping by using traditional technologies had caused
deforestation around the villages, thereby, triggered conflicting interests between

beekeepers versus pole harvesters, tirmhdrcharcoal burners (Table 21).

The construction of bark and log beehives, were mainly dependent on tree barks removal
and logs harvesting. Around 56 modern beehives and 438 traditional hives were reported

in CFR (URT, 2009 his show thatin the studyarea most of beehives were made of logs



131

or tree barks, suggesting that a lot of trees preferred for poles, timber and charcoal were
felled or debarked to make beehives. Removal of tree barks iortgerdin resultednto

dying up of the whole tree, an avgation that is reported by Liwenga and Masao (2009).

The study revealetasthat District Council Forest Officers, DONET, MIGESADO and
Afri-Care Tanzaniawere interested in raising awareness to beekeepers to adopt modern
methodsfor biodiversity consrvation and livelihood improvements. However, haphazard
honey collection was still ongoing in the study area. Honey collection by felling down
treesby using smokers to chase away bees was common phenomena. Honey found in tree
holes was free for any on@dwas harvested during the day. They used faxecutting

and choppingtrees with honey in holes and smoker for chasing away bees during
harvesting. This situation was complained by forest officers, DONET, MIGESADO and
Afri-Care Tanzania as it increasede of deforestation and incidences of fires. Two types

of forest fires caused by traditional honey harvesting were reported in Babayu village.
Discussion with beekeeping groups revealed, thak of effective beekeeping extension
services was a majorason, which had contributed in many of beekeepers to continue

using traditional methods.

4.3.2.4 Environmental conservation versus needs for commercial harvesting of forest
products

The distribution of pole harvesters from different sources (T@B)eindicates that

households involved in pole harvesting were not significant difference across the study

villages withc? = 5.921; p = 0.015. Pole harvesting mainlgs undertaken by maseas

opposed to fematedue to hard task associated with thetivaty. Majority (61.1%9

reported thatthe main source of poles harvested was CFR.
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Discussion held with village Environmental committees (VECSs) revealedfdiat long

time communities residing adjacent to CFR including Babayu and Mayammayeeen
relying on ommercial harvesting of poles (milunda) for their survival. This was due to the
fact that, the area is semarid and henc@o enough rainfall for farming,imeilar results
have been reported by URT (2009) thabst parts of Bahi districts experiedca low

rainfall and hence unsuitable for agriculture.

Table 26. Variables expressing interests for commercial harvesting of poles at CFR,

Bahi, Tanzania

Location for poles Villages Overall Mean
score
Babayu Mayamaya (n=137
(n=79 (n=58)
Farms 0 (0.00) 0 (0.00) 0 (0.00) 3.84
Woodlands 23 (39.7 35(4.30) 58 (42.34) 4.08
Forest Reserve 35(60.3 44 (55.70) 79 (61.1) 2.62
Statistical test c?=5921; p=0.015 3.49

Figures in brackets indicate percentages and tlogside denote actual number of
respondentaNS = not significant (p > 0.05)

A ban for harvesting poles (milunda) was issued by the government of Tanzania since
2004 after realization thatunsustainable eomercial harvesting of poles h#dareatened

CFR Surrounding communities were permitted to harvest poles for subsistence purposes
only. This situation coincided with the needs for conservation of forest reserve with the
commercial needs of users. These preskoonflicting interests between Babiistrict
Council, DONET, MIGESADO and VECs against commercial users of padgarding

the strict conservation interests that aimed to protect nature by prohibiting human
utilization of the ecosystem (Table)2RAccording to Kajembeet al. (2004) conflicting
interests between stakeholders that rise in this ,fdemonstrates a force farpositive

social change; wherepg society is adapting to a new political, economic and physical

environment.
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4.3.2.5 Inequitablebenefit sharing

The results in Table 2iaveshownthat, benefit sharing was a central area of conflicting
interests between Village Environmental Committees (VECs), Bahi District Council and
Central government. The VECs in Babayu and Mayamaya villages complainedor a

poor transparency on bditesharing from conservation of CFR although they lzad

access to forest resources for subsistence use. This situation had caused VECs to be

demoralized to organize patrols in CFR.

4.3.2.6 lllegal activities versus law enforcement

The studyalso hadrevealed thatillegal harvesting of forest products from CRRere

maj or areas of conflicting interestsdé bet:
against pole harvesters, charcoal buraeistimber harvesters (Table)2This was due to

the factthat illegal harvesting of forest products were associated with either confiscation

of working gears and forest products, fining or both, arguments are also indicated in the

URT (2003 and URT (2003).

4.3.2.7 Competition in proposing village bytaws andmanagement plans

It was revealed thatat village level, VECs were subordinates tdlage Governments
(VGs) andwere among the VGs committees on matters related to natural resource
management as well as management of CFR respectively. It was found thatsitudy
villages where theravereboth forest workers and VECs, there were conflictive relations
about the power of the VECs in revenue collecaond proposing byaws (Table 2L A
plausible explanation reason for this was jtbath of them claimedo have the rights in
revenue collection from forest resources and proposintawy. This shows thatan

overlapping mandate regarding resource management had caused conflicting interests
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between District Council, VECs and Central Government. These §adire similar to

Kajembeet al.(2004) and Brokaw (2006).

4.3.2.8 Competition in revenue collection

The relationship between Central Government, District Council and VECs from forest
reources was conflictive (Table pThe Central Governmemnivas highlyinterested in
revenue collection from its natural resources including CFR. The revenue was important
to run development activities in the country. It was found, tBahi District Council
lacked a direct control over CFR and it was owned by Cantéovermment, dso, the

management of CFR was under Bahi District Council.

According to keys, thendistact coumcil tvek&rs complaeéht they w
lacked direct control ovethe commercial users angkre controlled directly by the FBD.
This stuation was considered lilge District Council as a measure to deny distratanue

and the same time causednflicts with VECs which wereresponsible with patrols

against illegal activities.

4.3.2.9 Need for grazing livestock versus water and foresedradation

Table 21 shows that pastoralists had conflicting interests with traditional healers,
beekeepers and District Council Forest Officers due to grazing livestock in the forest
reserve The distribution of pastoralists interested to grazing theestock in CFR is
given in (Table 27which indicates thathouseholds involved in livestock keeping were

significantly different across the villages with= 117.630; p< 0.0QL.
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Table 27: Percentage households grazing livestock ICFR, Bahi, Tanzania

Villages Households  Statistical testc? p- value
grazing in CFR

Babayu (n = 79) 43 (60.6

Mayamaya (n = 28 (39.9 117.630 <0.001*

58)

Overall (N=137) 71 62.8

Figures in brackets indicate percentages and those outside dextotéé number of
respondentstatistically significant (p<0.05)

Out of 52% of the respondentslaimed thatthey grazd their livestock in CFR. Grazing

of livestock in CFR was blamed by other users for causing degradation of water bodies
and forest resoues. Furthermore, livestock grazing was a central area for conflicting
interests between traditional healers, District Council Forest OffametdsVECs (Table

21). Tradition healers complainetthat over grazing in forest reserve had resulted in
disappeanace of some herbal species, while district council and VECs complained on
degradation of water bodies and forest resources in the reserve. These results are in line
with FAO (2007) argued thatontinued grazing in forests reduces the ability of those

forests to regenerate.

4.3.3 Power relations among stakeholders on management of CFR
Figure 6showsthe relations between stakeholders in the use and management of CFR and
adjoining communities. Results show thstbkeholde®relations tookhe form of srong

relation, weakrelation cut off and open conflicts

Theseresults indicated thaalthough the District Commissioner halde executive powsr
of government within the districand supported by District Administtive Secretary
(DAS), buthad weak reltions with the district council staff. This is contributed by the
administrative hierarchy wherefye district council staff were responsible to the District

Executive Directo (DED) in performing their duties. This impligbat the DED had the
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institutional powes to coordinate development activities to the distridhe resilts in

Figure 6shows further thathedistrict council staff had strong relations with councillors,
WEOs and VEOs. These results could be interpretedttiet relationship waassociated

with the administrative hiearchy and institutional powersl|sa, these stakeholdernsad
domination powes whereby the local level officials were subordinates tthe district
council leaders. These local leaslefficials were vested with e institutional powers in
supervising projectsimplemented and service delivery activities that badeffect on

forest resource€On the other hand, the Councillors represented the communities to the
district council. The facilitators DONET, MIGESADOn@& AFRFCARE (T), had a
strategic power for advocacy and awareness creation (Figure 6) facilitated the
establishment of VECs, which were given some institutional powers in supervising forest
resources such as patrolling and resolving some problems, rilatezlillegal harvesting

of forest resources. This indicates that, facilitators had strategic powers over the
management of forest resources. The existence of multiple force fields explains that,
powers and relations were diversified and that, for exantpe relations between users
and regulators cannot be reduced to a general vertical model, also at the local level, the
sociceconomic divisions and powers dynamics that, were impadiffated according to

the resources at stake.
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Figure 6: Power relations among stakeholders of CFR, Bahi, Tanzania
Key: Strong relationshims==p \Weak relationshi##=== Relaton cutoff — -
Conflicts....... Executive powH Strategic power

Institutional power

The different force fields and the modes of social political ordering had the consequences
for the resulting forms of governance, power relations arspace for action for the
different parties involvedn some force fields, people hatlch room fomanoeuvreand

werein powerful position visxvis ofhers in relation to certain resources, while others had

a little individual influence (Maganga, 2002; Nuijten, 20@5d Edmott, 2008 The

relationships between District Council and FBD with regaodrevenues were conflictive
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becausehe central government collectall revenues while the management of the forest

was under the District Council.

The study alsdas revealethat comnercial users had conflictive relations with District
Forest Officers (DFO). Commercial hartiag of forest productsequired dicense and a
permit for transportation. Forest officers at check powere responsible in controlling
and monitoring foresproducts trade. The results also indicated, ttietre was a weak
relation between Regional Secretariats whthDistrict Council staff; this was contributed
by the administrative hierarchy whereby the District Council staffre responsible to the
District Executive Director (DEDQ)in performing their duties and respdbilties. This
implied that the DED hadhe institutional powesto coordinate development activities of

the district.

4.4 Effects of Institutional Change on Forest Cover, Wood Stocksand Tree
Diversity

4.4.1 Forest cover changes between 1982001

The overall forest cover changes fron8I9 2001, are shown in (Table 38The forest

cover maps for CFR for 19872001 produced from Lands@aM images are displayed in

(Fig.7 and 8§ regectively.
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Table 28: Net area change of forest cover types in CFR, Bahi, Tanzania

Forest cover Area cover (ha) Area cover % cover % rate of
types change (ha) change change
1987 2001 1987-2001

Closed 8229.25 10 805.39 2576.14 6.08 0.50
woodland

Grassland 1008.98 1094.67 85.65 0.28 0.02
Open 13640.71 15168.35 1527.64 4.93 0.40
woodland

Settlement 878.96 238.10 -640.86 -2.09 -0.16
Shrubs 2287.96  1462.74 -825.22 -2.62 -0.20
Water 173.85 23.18 -150.67 -0.48 -0.03
Scattered 3889.27 1957.31 -1871.96 -6.10 0.50
woodland

Table 29: Land cover change detection matrix from 1987 2001 at CFR, Tanzania

Forest cover type Area changes (ha) % change
Open woodland to closed woodland 2576.14 8.4
Grassland to shrubs 910.87 3.0
Shrubs to scattered woodland 946.00 3.1
Water bodies to grassland 65.42 0.2
Settlement to grassland 555.21 1.8
Scattered woodland to open woodland 344.32 1.1
Shrubs to grassland 739.57 2.4
Open woodland to shrubs 70240 2.3
Unchanged woodland forest 23 929.21 77.7
Total 30 769 100

The results have shown that, between 10&001 forest cover types in the study area,
experienced net gain that was either uniform or unidirectional, suggesting that a
combination of famwrs were involved MEA (2005), and Luogd al. (2005) in their
studies observed that , a multitude of factors may underlay forest cover changes, also, the
results suggest that, satellite remote sensing in combination with GIS was useful tool, to
use to esmate the area of coverage for sustainable management of forest resources, a
view that is also shared Saundetsal. (2010) used satellite imagery for ascertaining

sociceconomic factors, associated with forest resources vegetation cover in Tanzania.
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Figure 7: Forest cover map of CFR for the year 1987



















































































































































































































































