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Abstract 

This Bachelor‟s thesis aims at explaining the relationship between forests and climate change, 

a subject that has been given a lot of attention in environmental discussions in recent years, 

particularly because forests are a source of carbon dioxide emissions and in the same time 

have the potential to mitigate climate change through carbon sequestration. However, with the 

importance of mitigation as a background, the focus of this study is on adaptation. The 

purpose is to identify mutual benefits from the diverse forest ecosystems, and examine the 

possible benefits from forests to the rural poor population in Tanzania, in a future scenario of 

increased vulnerability to climate change. The methodology for the study can be divided into 

two parts, one qualitative literature study and one field study in Babati District northern 

Tanzania, limited to interviews and excursions. This thesis gives details about the scientific 

projections and local perceptions of climate change and the effects of climate change. The 

results of the thesis highlights the importance of sustainably managed forests and agroforestry 

systems, which have been successful in Babati through local participation; economic 

incentives such as carbon credit and other payments for ecosystem services, which is a 

possible future extension of forestry activities; and increased integration between sectors, 

which make sure that adaptation within different sectors can be done simultaneously. 
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1. List of abbreviations 

 

CBFM – Community Based Forest Management 

CDM – Clean Development Mechanism 

CER – Certified Emission Reduction 

CFM/PFM – Collaborative Forest Management/ Participatory Forest Management 

ENSO – El Niño-Southern Oscillation  

GDP – Gross Domestic Product 

GHG – Greenhouse Gases 

INC – Initial National Communication under the UNFCCC 

IPCC – Intergovernmental Panel on Climate Change 

JFM – Joint Forest Management 

LDC – Least Developed Countries 

LULUCF – Land Use, Land Use Change and Forestry 

MDG – Millennium Development Goal 

MKUKUTA - National Growth and Poverty Reduction Strategy 

NAPA – National Adaptation Programme of Action 

NFP – National Forest Policy 

NFPT – National Forest Programme in Tanzania 

OECD – Organization for Economic Co-operation and Development 

REDD – Reducing Emissions from Deforestation and degradation 

UNFCCC – United Nations Framework Convention on Climate Change 

URT – United Republic of Tanzania 
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2. Introduction  

2.1 Background 

In several ways climate change represents one of the greatest threats facing the world. It is not 

just an environmental problem, but in addition also problematic in an economic and social 

point of view. According to the Intergovernmental Panel on Climate Change (IPCC), African 

countries are among the most vulnerable to future climate change (Boko et al., 2007:435). For 

the semi-arid and semi-humid tropical region, in which Tanzania is located, the effects are 

already evident and the variations in climate are predicted to vary increasingly in the future. 

Depending on the different scenarios presented by the IPCC, the proportions of climate 

change in Tanzania will vary, but most scenarios agree on an increase in temperature with 2-

4
o
C by the year 2100 due to the human induced climate change. These changes are already 

visible and an assessment of temperature data made by the Tanzanian government shows a 

steady increase in temperature for the past 30 years (URT, 2007). The predictions for changes 

in precipitation vary within the country, where some places can expect an increase in rainfall 

whereas others most possibly will experience decreased rainfall.  

Based on a low income criterion, a human resources weakness criterion and an economic 

vulnerability criterion, Tanzania is recognized by the United Nations (UN) as one of the 50 

Least Developed Countries (LDCs) in the world (UN, 2003). Like many other LDCs, 

Tanzania‟s economic base is dependent on the use of natural resources, rain-fed agriculture 

and biomass for household energy (URT, 2007).  Hence, the economy and livelihoods of a 

majority of the population depends on climate sensitive sectors such as agriculture, tourism, 

fisheries, forestry and water (Mwandosya, 2006:4). A large proportion of the Tanzanian 

people are reliant upon agricultural activities and around 50% of national Gross Domestic 

Product (GDP) comes from the agricultural sector. Consequently, both the self-reliant farmers 

and the national economy are very much affected by climate variability. Because of the 

dependence on natural resources and the projected impacts of climate change, the Minister of 

Environment has described the country as a climate sensitive economy, and climate change 

has therefore become a subject of main concern and preoccupation for the country 

(Mwandosya, 2006:4).  

While it is of great importance on the global scale to reduce the emissions of carbon dioxide 

to the atmosphere, especially by the industrialized nations, there is also an urgent need for 

many developing nations, Tanzania among others, to build adaptive capacity and thereby 

reduce their vulnerability for the current and future effects of climate change. It is addressed 

in the national Environmental Management Act (EMA) that assessing the impacts of climate 

change and adaptation measures are especially important in the procedures that deal with 

climate change (URT, 2004:75a). However, mitigation of climate change is also mentioned 

under the same Act. Like many developing countries, the emissions from industries in 
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Tanzania are insignificant in their contribution to the global climate change, and the main 

source of emissions in the country comes from land use change and forestry (URT, 2003: 8) 

Tanzania thus has the possibility to mitigate climate change, for instance by avoiding or 

reducing deforestation and let the trees function as sinks for carbon dioxide.  For this reason 

forestry has the potential to generate an additional income for the nation in the future, if 

carbon credit from avoided deforestation would become tradable on the global carbon market.  

Globally the connection between forests and climate change become even more accepted, and 

the issue has been debated on many international conferences on environment. Also in 

Tanzania the relationship between forestry and climate change has been widely 

acknowledged, not only as an emission source and mitigation option. Forestry has also been 

ranked as the fourth most important sector for adaptation to climate change in Tanzania, only 

agriculture, water and energy are of higher priority (URT, 2007). This is largely because 

forest ecosystems are sensitive to changes in climate and there are predictions that some 

forests may alter their ecological composition due to these changes. This makes it necessary 

for the forestry sector to integrate climate change issues in its policies, plans and, more 

importantly, to integrate adaptation strategies in the management of forests. However, forests 

also possess many important ecosystem functions and services that are crucial for local 

inhabitants and sustainable forest management may therefore be even more important in a 

future climate change scenario. Besides the products from forests, some research also 

highlights the association between forests and the physical climate and the importance of 

forests in regulating climatic effects.  

Babati district in northern Tanzania has become famous for its increasingly good and 

sustainable management of forest. While a large part of the area was deforested not more than 

15 years ago, the attempts of conserving the forests has become successful in many parts of 

the district and the abundance of trees in the landscape is returning (Kavishe, 2009). Local 

involvement in forest management is one of the reasons for this positive development, 

something that has proved to be beneficial for the people. However, with the future effects 

and possible problems of climate change, there is a possibility for conflicts between the 

sectors, with increasing efforts put on the agriculture sector, on the cost of natural resource 

sectors such as forestry. Nevertheless, agriculture and forestry is in fact connected to each 

other, and in order to avoid the possible conflicts between the two economic sectors and make 

way for integration between them, it is important to understand in what ways the forests can 

be beneficial for the rural farming population in the face of climate change. This thesis aims at 

contributing with examples that may strengthen this understanding. With a focus on the 

forests in Babati district, and the adjacent living farmers, the expected effects of climate 

change will be discussed in this thesis.    
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2.2 Aim of study and research questions 

The aim of this thesis is to investigate if sustainable forest management can be mutually 

beneficial in a climate adaptation and mitigation perspective, on the one hand ecologically 

and economically in a local (village/farmer) perspective, and on the other hand ecologically 

from a global point of view through carbon sequestration. The focus will be on studying if 

forests have a role in helping local farmers who live close to the forest to adapt to climate 

change. To be able to get to any conclusions on this point of view there is also a need to look 

at how forests react to climate variability. 

As guidelines for the thesis some research questions has been formulated. The first question, 

“Are people in Babati aware of and affected by climate change?”, is necessary to answer in 

order to understand how people define their own vulnerability to climate change. The next 

question, “How do forests react to variations in climate?”, is important to know in assessing 

the vulnerability of the forest ecosystem, hence its ability in providing important ecosystem 

services for the benefit of the people. Furthermore, to be able to weigh forest benefits against 

farming benefits, and highlight the assumed advantages from forests, I also intend to answer 

the question “How do people gain from a sustainably managed forest economically, socially 

and ecologically?”. Based on the answer of the latter question, an attempt will be made at 

answering the final question “Are these benefits of importance in a climate change 

vulnerability scenario?”. 

2.3 Disposition 

With the basis of the above mentioned background and research questions this thesis will 

continue in Chapter 2 with a presentation of relevant theoretical background, based on a 

synopsis of different empirical studies, and with the country Tanzania in focus. In Chapter 3 

follows a description of the chosen methodology, a description of the case study and the 

literature survey, including some criticism of the sources and the methods used.  Chapter 4 is 

presenting and analyzing the results from the field study in Babati. The analysis is further 

developed in the discussion of Chapter 5, where the results from the case study in Babati are 

linked to the empirical background of chapter 2. This chapter also presents the weaknesses of 

this study and gives some recommendations for further research. The thesis is summarized in 

chapter 6, with conclusions that, based on the discussion, briefly try to answer the research 

questions in Chapter 1.  
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3. Theoretical framework and background 

3.1 Climate change 

Climate change is widely referred to as the undeniably most serious environmental problem 

caused by humans, which also poses a threat to a large part of the world‟s population and 

ecosystems. The most commonly definitions used to describe the phenomenon of climate 

change are those presented below (IPCC, 2007:30) by the United Nations Framework 

Convention on Climate Change (UNFCCC) which is the international framework under which 

climate change governance and policymaking is discussed, and the Intergovernmental Panel 

on Climate Change (IPCC), the institution for climate change research. 

“Climate change refers to a change of climate that is attributed directly or indirectly to human 

activity that alters the composition of the global atmosphere and that is in addition to natural 

climate variability observed over comparable time periods”. (UNFCCC) 

“Climate change refers to a change in the state of the climate that can be identified (e.g. using 

statistical tests) by changes in the mean and/or the variability of its properties, and that persists for 

an extended period, typically decades or longer. It refers to any change in climate over time, 

whether due to natural variability or as a result of human activity”. (IPCC)  

What is interesting to note from these definitions is the difference in the significance of 

humans. Climate change can occur with or without the interference of humans; however 

according to the literature the current “problem” of climate change appear to be something 

that above all is related to human actions. The effects of climate change will be felt differently 

over the world, with both positive and negative effects. The next sections will discuss the 

projections for climate change in Tanzania and the prospected effects this could have on the 

environment and the development within the country.  

3.1.1. Projections for climate change  

IPCC has, in its Special Report on Emission Scenarios (SRES) from 2000, presented different 

emission scenarios that will have varied effects on the global climate. These scenarios are 

grouped into four categories that search alternative ways for development and the resulting 

greenhouse gas (GHG) emissions (IPCC, 2007:44). Although estimated in 2000, these 

scenarios are still being used by IPCC to project climate change. Irrespective of which 

scenario to base projections on, the global average surface warming will rise by the end of the 

21
st
 century, but the different scenarios varies between 1.8 – 4.0

o 
C, at its best estimate. If the 

concentrations of GHG would be constant at the year 2000 levels the warming will be, at its 

best estimate, 0.6
0
C (IPCC, 2007:45). 
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The projected warming for the African continent ranges from 0.2 per decade (low scenario) to 

more than 0.5 per decade (high scenario) (Case, 2006: 4). These calculations show that Africa 

will experience increased water stress and that the amount of arid and semi-arid land most 

likely will increase by the end of the century. Nevertheless the observed climatic changes in 

East Africa has showed an increase in precipitation, and the projections show that the same 

area in the future most likely will experience a continuous increase of precipitation with 5-

20% during wet months and a decrease with 5-10% during dry months, but also that the 

warming will be somewhat less than in coastal north-western Africa and the inner parts of 

southern Africa (Case, 2006:4). The varying projections agree on a future wetting in East 

Africa, drying in southeast Africa, and a poorly specified effect in Sahel (IPCC, 2001:494). 

The projected changes for East Africa are also applicable on Tanzania, but, according to most 

research, the changes are also predicted to vary within the country as the different parts of the 

country has diverse climate conditions due to the topography. The reason for the variability in 

climate are both associated with differences between inland and coastal areas as well as 

highland or lowland, but also the influence of  the Intertropical Convergence Zone (ITCZ) and 

the Congo Air Boundary (CAB) affect the rainfall patterns. However, predictions show that, 

throughout the country, rainfall patterns will change and the mean annual temperature will 

increase, but the inner parts are predicted to experience higher temperature increases than the 

coastal areas and cold and dry seasons will warm more than warm and wet seasons (Paavola, 

2004:2).
 
The amount of change is, however, depending on the models being used and what 

scenario the predictions are based on.  The Initial National Communication (INC) predicts a 

warming of 2
o
C – 4

o
C before 2100, with higher temperature increases of 3.0

o
C – 3.9

o
C during 

cool months of June-August and lower increases of 2.5
o
C – 3.0

o
C during warm months of 

December – February (URT, 2001: 28). In addition, increases will be most evident in central 

and western Tanzania, where temperatures may rise by up to 4°C, and less in north-eastern 

areas, where there may be a warming of up to 2.1°C (Ehrhart & Twena, 2006:5). 

Nevertheless, other research predict a slightly lower change and OECD suggests an annual 

average warming of 2.2
o
C by 2100, which gives a somewhat higher increase June- August 

(2.6
o
C) and a lower increase December-February (1.9

o
C) (Agrawala et al., 2003:13). The 

reason for divergences between OECD and INC are probably the use of more recent scenarios 

(SRES) and newer General Circulation Models (GCM). Table 1 presents the predicted mean 

annual changes in climate in Tanzania during this century, according to the OECD. The 

predictions are based on 11 GCMs which show a generally higher agreement on the 

predictions for temperature than for precipitation (low standard deviation indicates high 

agreement among models) (Agrawala et al., 2003:13). 
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Table 1. Predicted climate change in Tanzania 

     Year    Mean annual temperature change 
o
C    Mean annual precipitation change % 

 

   (Standard deviation)    (Standard deviation) 

2030   0.9 (0.20)     4.1 (5.05)   

2050   1.3 (0.28)     5.9 (7.30)   

2100   2.2 (0.49)     10.2 (12.70)   

 

Divergences between climate models make the predictions for rainfall more uncertain. 

However, a 10 % annual increase in rainfall nationwide is predicted by the most frequently 

used climate model (Agrawala et al., 2003:13). The seasonal variations will also most likely 

be more distinct because the rainfall will be affected differently between dry season (June – 

August), which is expected to have a 6% decline, and rain season (December – February), 

which is estimated a 16.7% increase (Ehrhart & Twena, 2006: 5). The changes in precipitation 

will also hit separate parts of the country differently. Areas with bimodal rainfall pattern (one 

short rain period, Vuli, between December and February and one long rain period, Masika, 

between March and May), such as Babati, will experience increased rainfall of 5% – 45% and 

those with unimodal rainfall pattern (one long rain period between December and April) will 

experience decreased rainfall of 5%– 15% (URT, 2007: 5). Apart from the natural differences 

in climate throughout the country, one common feature that has already been noticed at 

meteorological stations around the country is a greater variability of rainfall cycles. This is 

projected to continue in the future and the timing of rains will become less predictable, with 

more erratic intensity (Ehrhart & Twena, 2006: 5). This is particularly probable for the short 

rains, and the variability of rainfall is also expected to increase as the result of increased 

frequency of El Nino events. Several studies have investigated the relationship between the 

short rains and the El Niño–Southern Oscillation (ENSO) and suggested that ENSO-induced 

changes in sea surface temperature can affect the variability of rainfall over large parts of 

Africa, including East Africa (Clark, Webster & Cole, 2003: 550).
 
This occurs naturally but 

the frequency is predicted to increase with global warming. 

3.1.2. Prospective effects of climate change 

In summary, the different scenarios for Tanzania are all associated with either prolonged 

heavy rainfall or draught. A warmer temperature and increased rainfall, coupled with more 

erratic variations in rainfall, would likely result in more frequent and serious flooding.  Where 

the rainfall on the contrary decreases, a persistence of the duration of the dry seasons and 

increase in severity of droughts is more likely (Paavola, 2004: 2). The vulnerability to climate 

change in Tanzania is considerable and the expected outcomes of climate change, with 

increasing extreme weather events such as strong winds, droughts, floods and the subsequent 
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diseases and pests comprises obstacles for the essential economic and social development 

within the country. As a consequence, this could hamper the attainment of the Millennium 

Development Goals (MDG) (URT, 2007: vi), eight worldwide development goals that were 

the result of many international conferences during the 1990s and the UN Millennium Summit 

in September 2000. The goals (eradicate extreme poverty and hunger; achieve universal 

primary education; promote gender equality and empower women; reduce child mortality; 

improve maternal health; combat HIV/AIDS, malaria and other diseases; ensure 

environmental stability; and develop a global partnership for development), are of 

fundamental concern for Tanzania which is one of the poorest countries in the world and 

counted to the Least Developed Countries (LDC). Gross national income (GNI) per capita is 

US $ 370 (World Bank, 2006) and the country is ranked 152 out of 179 countries on the 

human development index (UNDP, 2008). Over the period of 1994-2000 GNI per capita was 

approximately US $ 270 compared to US $ 470 for sub-Saharan Africa in general (Agrawala, 

2003: 10). 18% of the population lives below the national food poverty line and 35% lives 

below the national basic needs poverty line. Out of these, 87% live in rural areas, depending 

on agriculture and live with minimal assets (Geller & McConnell, 2006: 7).  

A majority of the Tanzanian population is poor and most households rely on rain-fed 

subsistence farming and biomass based energy and natural resources (URT, 2007). The 

MKUKUTA, Swahili acronym for National Growth and Poverty Reduction Strategy, notes 

that these people are the most vulnerable to external shocks and environmental risks (Geller, 

McConnell, 2006: 15). Indeed, they are therefore more vulnerable than others to fluctuations 

in climate, and other development problems such as, for example, poor governance and weak 

institutions, low capital investment, bad access to foreign markets, poor infrastructure and 

high levels of external debt could further add to this vulnerability (Osman-Elasha, 2009: 15). 

The situation will most probably worsen as climate change accelerates and hazards become 

more frequent, even though some people have different strategies to cope with climate 

variability (Ehrhart & Twena, 2006: 3). In Tanzania, famine often results from either drought 

or flooding, which has been evident during several adverse weather events in the 1990s 

(Agrawala, 2003: 28). The insecurity of the timing of the short rains is also especially 

important in a vulnerability perspective. For example, the growing of certain crops essential 

for the poor livelihoods, such as maize, is very dependent on a good start of the Vuli rains and 

can not be compensated by increased amounts of rain in the Masika rains.   

Besides the apparent effects on agriculture, several other sectors in Tanzanian economy, such 

as forestry, water resources, wildlife, energy and health will also become more vulnerable as a 

result of these changes, and the need for adaptation in these sectors is urgent. The different 

economic sectors are also often connected to each other, and above all, the agriculture sector 

is highly connected to the other sectors. It is therefore seen by the Tanzanian government as 

important to deal with the problems as integrated, especially when the effects of climate 

change have become visible.  
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This thesis will examine the effects of climate change on forestry. Nevertheless, it would be 

difficult to discuss vulnerability in Tanzania without mentioning some of the effects on the 

agricultural sector, which is the main economic base. As stated above, the sectors are also 

connected to each other and it is therefore necessary to speak of agriculture first and 

subsequently present the linkages between the forestry and the agriculture sector. 

With increased temperature and rainfall the agriculture would be exposed to higher risk for 

damage to farmlands and settlement through floods, leaching of nutrients, washing away of 

topsoil, water logging and increased diseases and pests which would affect plant growth and 

yield. On the other hand, a decrease in rainfall would mean that crop production will also be 

affected by drought, which requires drought resistant species. The problems of decreased 

water availability for the agriculture will also result in a need for improved irrigation. In 

general, changes in climate will shift the agro-climatic zones and the current knowledge about 

the climatic systems is not enough to adapt (URT, 2003: 33).  

Often, adaptation in one sector can be hazardous for another, which is one of the reasons for 

integration between the sectors. This is well illustrated by how farmers due to decreased yield 

need to extend their agricultural practices on to new lands. If there is a nearby forest or 

woodland, there is a possibility that it will become degraded due to land use change and the 

intrusion of farmland. This may also further be intensified by dependency on forest resources 

for energy. Paavola‟s research in Morogoro points out how some coping strategies to current 

climate variability sometimes may increase vulnerability to future climate change. Farming 

practices and dependence on forest resources have led to short term consequences such as soil 

erosion and deforestation. This has been followed by medium term consequences like reduced 

water retention, increased flooding after rains and reduced water flow between rains. As a 

consequence erosion of natural resources result in the long term effect that the natural 

resource base may not be able to provide the same safety-net for livelihoods in future times of 

crisis (Paavola, 2004: 1; Ehrhart & Twena, 2006: 9). The reduced capacity of the degraded 

forest to provide ecosystem services will increase environmental stresses such as flooding and 

water scarcity, which may have many direct and indirect consequences (Paavola, 2004: 14).  

The next chapter discusses forestry in Tanzania and after a description on forest ecology and 

the forestry sector I will further explain the vulnerability and the need for adaptation within 

the forest sector. 

3.2. Forests and forestry in Tanzania 

Forests have been given a lot of attention in environmental discussions all over the world the 

last decades. However, the fact that forest ecosystems throughout the world differ very much 

from each other makes the definition of the word forest very variable. In Tanzania‟s National 

Forest Policy (NFP) from 1998:  
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“‟Forest‟ means all land bearing a vegetative association dominated by trees of any size, 

exploitable or not, and capable of producing wood or other products of exerting influence on the 

climate or water regime or providing shelter to livestock and wildlife”.  

The definition is further clarified in the National Forest Act (NFA) of 2002 where:  

“’Forest’ means an area of land with at least 10% tree crown cover, naturally grown or planted, 

and of 50% or more shrub and tree regeneration cover; and, includes all forest reserves of 

whatever kind declared or gazetted under this Act and all plantations”. 

Lack of adequate measurement techniques makes estimations of the total forest area in 

Tanzania problematic. Because of this, the total area covered by forests and woodland has 

been estimated differently and while the INC states that nearly 50 % (44.5 million ha) of the 

total land area in Tanzania (89 million ha) is forests or woodland (URT, 2003: 38), 

corresponding estimations by the National Forest Programme in Tanzania (NFPT) shows that 

forest and woodlands occupy only 38 % (33.5 million ha) of the country (URT, 2001: 19). A 

majority of the forested area is savannah or transitional woodland (96% Wily & Dewees, 

2001: 3), of which miombo makes up a major part. Miombo is a type of woodlands scattered 

with grassland which has a partially open canopy with trees of around 15 meters in height. 

Most miombo is vulnerable to fire in the dry season and numerous common species depend 

upon fire for seed growth. Miombo woodlands do not have a particularly high level of 

biodiversity but are highly valued for their large amount of products and services (Wily & 

Dewees, 2001: 3).
 
Miombo is frequently deforested but it is also a type of forest which can 

regenerate and recover as secondary forest if it is left undisturbed (MNRT, 2000: 14). Most 

miombo shed their leaves during the end of the dry season which reduces the protection from 

rainfall by the foliage when the rain period starts. This makes the soil more exposed to 

erosion. However, the leaves on the ground may impede this erosion risk (Sjöstedt, 2007: 18). 

Around 2% of Tanzanian forests are represented by mountain rainforest or moist montane 

forest. These forests are denser, constitute a higher degree of biodiversity and are mostly 

situated on the highlands where rainfall is more abundant (Wily & Dewees, 2001: 2).  

A large part of the land covered by forest is reserved forest (13- 15 million ha). The forest 

reserves constitutes of: Government reserves where the forests are owned and managed by the 

state, Traditional Forest Reserves which are governed under customary law and protected 

mainly for its traditional, cultural or religious values, or Collaborative (or Participatory) 

Forest Management (CFM/PFM) which, as the name suggests, refers to a kind of management 

where cooperation is the main concern. CFM is divided into two types of management: Joint 

Forest Management (JFM) or Community Based Forest Management (CBFM). Under JFM 

the local authority who owns the forest enters a cooperative management agreement with any 

person, organization or village council in the vicinity of the forest (Zahabu, 2008: 88). Under 

CBFM the forest area is situated on village land and managed by initiatives from the Village 
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Council where a Village Forest Committee is established to look after forest management 

(Zahabu, 2008: 88). The local communities are the main actors, assisted by foresters, rather 

than foresters being assisted by communities. Tanzania is one of the countries in Africa, 

where community involvement in forest management is most advanced and the institutional 

basis for supporting local involvement has been decentralized from the central government to 

District Councils and district foresters (Wily & Mbaya, 2001: 65).  

Although the country has large areas of protected forest, an even greater proportion is 

unreserved forests (19 million ha or 56%) and the forest area in Tanzania is still being 

harvested faster than the regeneration rate (Wily & Dewees, 2001: 3).
 
Most of this occurs in 

the unreserved forest but there are also examples where the management of forest is 

insufficient to protect it from the incidence of illegal harvesting. Several sources estimate that 

forest loss occurs at an estimate of 130 000 – 500 000 ha per year (URT, 1998;  Zahabu, 

2008: 1). However, this is another example of the uncertainty of the measurements of the 

Tanzanian forests and other estimations show a considerably lower and more exact figure of a 

deforestation rate of 91 276 ha in 2002 (URT, 2007: 8). Possible explanations for these 

inconsistencies might be that not all aspects of deforestation (for example degradation within 

a forest) have been measured in the latter example or that deforestation rates in fact have 

decreased. Poverty is recognized as the main contributory cause of forest decline and the 

reasons for deforestation are clearing for agriculture, overgrazing, wildfire, charcoal burning 

and over-exploitation of wood resources. The need for fuel-wood for cooking and heating in 

rural areas, makes up the most obvious reason, and biomass-based fuels account for 93% of 

total energy consumption in the country (URT, 2007). Fuel wood is also the main source of 

energy in urban areas (URT, 1998: 24). Besides the importance of forests as a source of 

energy, forests also contribute with official or unofficial employment, non-wood forest 

products and services, protective functions, productive functions, provision of fodder for the 

livestock and a high level of biodiversity (MNRT, 2000: 2, 3). Protection of forest becomes a 

subject of higher concern, especially since forest and trees play important roles particularly 

for women and marginal groups in relation to food security, rural energy and household life 

(URT, 2001: xi). 

Forestry in Tanzania identifies two major purposes for reservation of forest: protective 

purposes which include protection of watersheds, soil conservation, protection of wild 

species, biodiversity and scenery; and productive purposes which predominantly consist of 

sustainable production of timber and other forest resources. Most of the forest reserves in the 

country are reserved as productive forest, although the extraction of timber generally is 

prohibited.
 
The regulations for access and use of the protective forests are often stricter than 

those of productive forests, which more commonly set strategies for sustainable utilization 

(Zahabu, 2008: 89).Many Village Forest Reserves has been established on degraded forest 

land and the opportunities for sustainable utilization has therefore been limited and it may 
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take long times before
 
for instance timber from these forests become merchandisable (Zahabu, 

2008: 90). 

The estimated contribution of forestry to the Gross Domestic Product (GDP) was 3.3% in 

1998 (including hunting) and about 10% of the registered exports of the country. The sector 

employs about 3% of paid labor but an even bigger proportion is informally employed 

(MNRT, 2000: 6). Seen from this perspective, the value of forests is underestimated. This is 

because of lack of data of the consumption of wood-fuels and bee products, but also because 

of difficulties in measuring and putting economic value to environmental functions, such as 

water catchment and other environmental values and forest products. The value of national 

income from forest ecosystem services such as water services, biodiversity, climate 

regulation, eco-tourism and cultural values remain to be accounted for (Geller & McConnell, 

2006: 10). If illegally harvested and transported forest products, such as logs and charcoal, 

would be included, estimates indicate that forestry‟s annual contribution to GDP is nearer 10 

to 15% (Geller & McConnell, 2006: 3). Forestry and Beekeeping Division annually receives 

only 0.1-0.2%, of the national budget (2001), yet, this is a number which seems to be growing 

for every year which possibly could signify a change towards recognition of the importance of 

forestry to the national economy (Geller & McConnell, 2006: 11). Still, the lack of financial 

resources is one of many impediments facing Tanzanian forestry and donor contribution to 

forestry projects and related activities has been over 90% of total sectoral funding (URT, 

1998). 

The legal framework for forestry in Tanzania is built on the NFP from 1998 and the NFA 

from 2002. The NFPT (2001-2010) works as an instrument to implement objectives and 

directories of the NFP. The vision for this programme was built on the framework outlined 

from the 1992 Rio Conference. This conference changed traditional forestry from managing 

forests only for wood production to managing forests as ecosystems that meet various socio-

economic, environmental and cultural needs at the local, national and global levels (URT, 

2001: 4). The ultimate goal for the NFPT is to reduce poverty and increase economic growth 

through Sustainable Forest Management, which is referred to as the economic, social, 

environmental and cultural elements of forestry (URT, 2001: 2). The essentials in reaching 

this goal are illustrated in Fig. 1 below. 
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Figure 1 Strategies for implementation of NFPT vision (URT, 2001: 3) 

Some values of Tanzanian forests are given increased importance and services such as water, 

clean air, carbon sequestration, scenic beauty, cultural and spiritual values and globally 

important biodiversity are possible services that could create revenues to the country in the 

future (URT, 2001:4). Exports and tourism earnings can generate an income but biodiversity 

is also valued since it can provide ecosystem resilience and thereby help both people and 

natural communities to cope with periodic environmental stress (MNRT, 2000: 22). 

3.2.1. Forests in a changing climate 

“As large, extensively managed, long-lived ecosystems, often on marginal sites, forests respond 

sensitively to climatic changes, together with the people, societies and economic activities that 

depend on them” (Bernier & Schoene, 2009: 5)   

The future impacts of climate change on the health, growth and ecological composition of 

specific forests cannot be predicted with certainty, but are assumed to be both positive and 

negative (Bernier & Schoene, 2009: 6). This largely depends on the geographical region and 

the tree species. Most changes to forests are predicted to occur at higher latitudes but smaller 

changes in the tropics may also have large impacts on vegetation because of the intricate 

interdependence of forest organisms and their climatic niches (Bernier & Schoene, 2009: 8). 

In conclusion, many factors that increase the vulnerability of forests to climate change have 

turned out to be more common in subtropical and tropical forests (Seppälä, Buck & Katila, 

2009:10). For this reason, vulnerability assessments for tropical areas are especially difficult, 

but the available information is not enough to support assessments of the ecological, social 

and economic consequences of forest responses to climate change (Bernier & Schoene: 2009: 

8; Seppälä, Buck & Katila, 2009:10).
 
Local climate projections and vulnerability assessment 

for forests are still rare, but Tanzania has identified some of the possible changes and thus 

challenges for forestry in the future. The Holridge Life zones classification identifies three 
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dominating vegetation types in Tanzania: subtropical dry forest, subtropical moist forest and 

subtropical thorn woodland (URT, 2003: 38). At a scenario where CO
2
 is doubled compared 

to 1990 levels the current life zones will most likely change and in some cases be completely 

replaced. The changes, estimated through Global Circulation Models and Forest Gap Model 

are illustrated in Table 2.  It is important to note that some species are more vulnerable to 

climate change than others because of certain characteristics such as: limited geographical 

range and drought/heat intolerance; low germination rates; low survival rate of seedlings; and 

limited capacities for seed dispersal/migration (URT, 2007: 9).  

Table 2. Predicted changes in forests according to NAPA 

Type of vegetation 

  

Expected change 

    Subtropical dry forest and  

 

Change to tropical very dry forest, tropical dry forest and 

subtropical moist forest life zone tropical moist forest 

   Subtropical thorn woodland 

 

Completely be replaced/ disappear 

  Subtropical dry forest 

 

Decline by 61.4% 

    Subtropical moist forest 

 

Decline by 64.3% 

     

Tanzanian forests have not been rated as the forest types most affected by climate change; yet, 

there are other reasons to why the management of forests are particularly important when it 

comes to climate change, like for instance in helping species and people to adapt to the 

changes. It has been emphasized that local involvement and the role of traditional knowledge 

in forestry activities, such as the increasing amount of community based forest projects in 

Tanzania, may increase local adaptive capacity by putting decisions in the hands of the people 

who feel the effects of climate change first and are dependent on forest products (Bernier & 

Schoene, 2009: 7). The importance of forests as adaptation tools in the face of climate change 

has three dimensions: supporting species to adapt to new climate patterns and sudden climate 

events by providing refuges and migration corridors; protecting people from sudden climatic 

events and reducing vulnerability for example to floods and droughts; and indirectly, in 

helping the economy to adapt to climate change by reducing the costs of climate-related 

negative impacts (Mansourian, Belokurov & Stephenson, 2009: 64). As example, forests may 

buffer land, communities and infrastructure against natural hazards, something that indirectly 

could reduce the costs for the damage that otherwise could have been created (Mansourian, 

Belokurov & Stephenson, 2009: 66). 
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3.3. Forest impact on the environment 

3.3.1. Soil erosion 

Soil erosion can be a great threat to land in Tanzania; this is partly due to the periodical 

patterns of dry and rain season. During rain season rainfall is intense, producing heavy 

raindrops that can damage soil aggregates and soil structures (Sandström, 1996: 13). Heavy 

rainfall can therefore be destructive for the landscape, forming rills and later gullies. The rate 

of erosion is very much affected by the human impact on the vegetation (Tarbuck et al, 2005: 

204).  However, forests make up an environment in which erosion rates are generally low. 

This is due to a number of forest characteristics that together reduce the incidence of erosion. 

First and foremost most forest canopies reduce the erosion effects of rainfall by shortening the 

fall and decreasing the velocity of the raindrops.
 
However, several studies have showed that 

ground cover, rather than canopy, determine the exposure to erosion (Nasi, Wunder, José, 

Campos, 2002, 6). The presence of humus, which is the decomposition of organic residues, 

gives forest soils high infiltration capacities (Goudie, 2006: 111). Forest soils are also more 

porous and have increased permeability of water through its macropores, created by the tree 

root growth and rich soil fauna, which further explains the higher infiltration rates found in 

forests (Sandström, 1996:17). The organic material of forest soils also make the soil well 

aggregated and by this means more water-stable. Furthermore, deep rooted trees help to 

stabilize slopes and increase the strength of the soil (Goudie, 2006: 111).
 
In deforested areas, 

on the contrary, infiltration opportunities are lower due to, 
 
for example, surface sealing by 

drop erosion, crusting, compaction caused by grazing cattle and laterization (Sandström, 

1996:18). 
 

3.3.2. Water 

The effect of forests on the stabilization of water balances and availability of water is 

frequently emphasized by numerous researchers. In the NFP of Tanzania this is also 

underlined as an important topic for Tanzanian forestry. The humidity and the water table in 

forests are thought to be higher than deforested areas, which give forests different 

hydrological characteristics (Laurence, 2004: 345).
 
However, the humidity in forests also 

depends on other aspects than just the vegetation cover, such as soil characteristics and 

topography. For instance, deforestation of a humid area with coarse soils and flat land may 

increase groundwater recharge and dry season flows while the opposite are more likely with 

fine soils and hilly land (Sandström, 1996: 44).  

Sandström‟s thesis on forest and water, point to the importance of trees to increase 

groundwater recharge and decrease rainfall surface runoff to surrounding cropping areas. 

Furthermore, Sandström concludes that at least two of the three floods in lake Babati in 1964, 

1979 and 1990 were a result of combined effects of hydroclimate variability and, more 

important, the extensive deforestation in the catchment area (Sandström, 1996: 41). This is 
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however controversial and several studies contradict these ideas. For example, other research 

has proved that deforestation increase flooding in small watersheds, but seldom in larger 

basins, which makes it a question of scale (Nasi, Wunder, José, Campos, 2002: 7). 

Another thing that is not so contradictory is the affection on the quality of the water, which is 

agreed to be better in forested areas than deforested areas (Nasi, Wunder, José, Campos, 

2002: 7). However, deforestation can also affect water quality by releasing nutrients, which 

can be beneficial for surrounding agriculture in the short term, but may also have undesirable 

affects such as soil salination and destruction to public water supplies in the long term 

(Goudie, 2006: 152). 

Sometimes reforestation has been observed to reduce runoff. This is because trees are water 

demanding and that it takes a long time for the earlier degraded soil to become more 

structured and improve its infiltration capacities (Sandström, 1996: 54). Fears have also been 

expressed that the planting of eucalyptus will produce a decline in stream flow. However, this 

has been dismissed by most research (Goudie, 2006: 135). 

3.3.3. Climate  

The research about forest impact on climate is a subject of great controversy and confusion. 

Both the impact on precipitation and temperature has been studied by numerous researchers 

and there are many different answers to the questions on whether the forest has an impact on 

these climatic issues. The research on forest influence on local, regional and global 

temperature focuses mainly on albedo change. Changes in albedo, a measure of the Earth 

surface reflectance, is the most direct influence land use change possess on the climate. 

Ground covered with vegetation has a lower albedo than ground without vegetation (Goudie, 

2006:205). Hence, forest has a lower albedo than desert or ice. This is assumed to have an 

impact on temperature, but how the changes in albedo, due to deforestation or other land use 

changes, affects the climate is highly debated and the results from research show that there 

would either be an increase or a decrease in temperature. The two perspectives in albedo 

research differ in whether they include or exclude the phenomenon of evapotranspiration. One 

part argues that an increase in albedo, due to a decrease in vegetation cover (in example 

deforestation) will lead to a cooling of the Earth surface. The other part take into account the 

process of evapotranspiration and argues that vegetated surfaces are generally cooler than 

ground without vegetation. This is because a large part of the absorbed solar energy is used 

for evaporation. As a result, the lower surface temperature makes less air rise and 

precipitation is decreased. These two perspectives in scientific research each have support 

from various scientists but generally the support for the latter is higher. Hence, most models 

show that a decrease in vegetation is followed by a decrease in evapotranspiration, increases 

in mean surface temperatures and decreases in regional precipitation (Goudie, 2006: 206).  In 

tropical areas for example, an increase in vegetation cover has been asserted to result in a year 
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round cooling of 0,8
o
C (Boko et al., 2007: 436). However, the scale of climate change, due to 

changes in vegetation cover, is widely distinguished in empirical studies to be local and the 

amount of change is also more or less trivial.    

Forests have for a long time also been alleged to increase precipitation. This is basically 

because deep rooting plants, such as trees, can transpire large amounts of moisture and in this 

way pump water back to the atmosphere. Consequently, if trees are removed, drought is 

intensified (Goudie, 2006: 206). However, most research on the subject agrees that this view 

is oversimplified and there is weak scientific proof that rainfall would be increased over areas 

with forest cover. However, most studies agree that forests influence rates of 

evapotranspiration, stream flows and the level of groundwater. In addition, forests also affect 

water resources through the trapping of nonrainfall precipitation, such as cloud, fog and mist, 

which is presumably more likely in forested areas (Goudie, 2006: 207). Nevertheless, it is not 

possible to make this generalization work for all types of forest and, for example, the 

evapotransiration rate for forested areas in the arid and semi-arid tropics might not be 

profoundly higher than in deforested areas (Sandström, 1996: 15).  

3.4. International initiatives on forests and climate change 

The connection between forests and climate change has for a long time been widely 

recognized on the global environmental agenda, especially under the United Nations 

Framework Convention on Climate Change (UNFCCC).  This is partially because forest is an 

emission source of carbon
1
 and has been estimated to contribute with 17.4% of global GHG 

emissions, mostly through deforestation, forest degradation and other changes in forest land 

cover (CPF, 2009). Conversely, the world‟s terrestrial ecosystems, including forests, also 

have a great potential in removing carbon from the atmosphere, a process called carbon 

sequestration, estimated to 30% of all anthropogenic sources (Schlamadinger et al. 

2007:273).The latter can be seen as the main reason for the attention paid to forests in climate 

change negotiations and agreements and also one of the reasons why they globally have been 

highly valued. For this reason Land Use, Land Use Change and Forestry (LULUCF)  is one 

out of five economic sectors that UNFCCC has identified as sources for anthropogenic GHGs.  

The LULUCF sector is unique since it compared to the other sectors (energy, industrial 

processes, agriculture and waste) also removes GHGs from the atmosphere (Schlamadinger et 

al. 2007:274). 

 The long process of including LULUCF activities in climate change issues, and also the rise 

of the global carbon market, started with the agreement of the Kyoto Protocol in 1997, where 

the international community decided to reduce net emissions of GHGs by 5.2 % below 1990 

levels. The current framework for LULUCF was not agreed upon until the seventh 

Conference of the Parties in Marrakech in 2001, because of lack of scientific basis, problems 

                                                 

1
 Half the dry weight of biomass is carbon 
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with the definition of baselines and the question of which sectors and activities to be included 

(Schlamadinger et al. 2007:273). The framework is still deficient on many topics, for example 

that the main source of LULUCF emissions, deforestation in developing countries, is not 

covered (Schlamadinger et al. 2007:273).
 
This, in combination with other weaknesses, such as 

complex and expensive monitoring, make the disagreement regarding LULUCF inclusion in 

climate change market mechanisms a great obstacle for continuing development in climate 

change negotiations. However, some mechanisms including LULUCF have been recognized 

in the worldwide fight against global warming and are mentioned below.  

3.4.1. Clean Development Mechanism  

Forest carbon trading is currently possible through the Clean Development Mechanism 

(CDM), under the Kyoto Protocol. The CDM provides a market mechanism for the sale of 

carbon credits, called Certified Emission Reductions (CERs), each equivalent to one tonne of 

CO
2
, from carbon reducing projects in developing countries (Non- annex 1 countries) 

(Zahabu, 2008:5). These CERs can be traded and sold to industrialized countries (Annex 1 

countries) and help them to a meet a part of their emission reduction targets as an alternative 

to the more costly emission reductions in their own countries (UNFCCC, 2009). Currently, 

the only LULUCF activities eligible under the CDM is afforestation and reforestation, of 

which there is only one such project in the world. Other land use activities such as improved 

management of agricultural soils, improved forest management, or reduction in the rate of 

deforestation, are excluded (Schlamadinger, Jürgens, 2004: 2298). Fundamentally, this has to 

do with the fact that the scale of the carbon credit could be too large, which could result in 

Annex 1 countries to put less effort on GHG reduction at home and thus continue “business as 

usual” (Schlamadinger et al. 2007: 278). It was also argued that avoidance of deforestation is  

problematic because of “additionality” and “leakage”
2
; difficulties in monitoring and 

measuring sequestration in natural mixed forests; and difficulties in defining sustainable forest 

management and certifying activities (Zahabu, 2008:6). There has been a lot of criticism 

against LULUCF under the CDM for favoring plantation forestry at the expense of natural 

forestry, which can have negative impacts on biodiversity and forest ecology. Furthermore, 

the local populations may have problems in meeting requirements and may find themselves 

excluded from land in favor for large scale forest carbon enterprises (Zahabu, 2008:6).  

                                                 

2
 “A CDM project activity is additional if anthropogenic emissions of greenhouse gases by sources are reduced 

below those that would have occurred in the absence of the registered CDM project activity”  

“Leakage is defined as the net change of anthropogenic emissions by sources of greenhouse gases which occurs 

outside the project boundary, and which is measurable and attributable to the CDM project activity” (Marrakech 

accords, modalities and procedures for CDM, article 43 and 51). 
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3.4.2. Reducing Emissions from Deforestation and Forest Degradation 

As a response to the deficiencies in the CDM, and on the initiative from the governments of 

Costa Rica and Papua New Guinea, deforestation in developing countries was highlighted in 

the climate change agenda in 2005 (UNFCCC, 2009b).  Subsequently, the Bali Action Plan 

from 2007 proposes that forests in developing countries should be considered to be a key 

instrument for climate change mitigation in a post 2012 Kyoto regime. Activities currently 

addressed include reducing emissions from deforestation and forest degradation in developing 

countries (REDD) and conservation and enhancement of carbon stocks through sustainable 

forest management (Bernier & Schoene, 2009). Although completely avoiding deforestation 

and forest degradation is impossible, there is an opportunity for sustainable forest 

management to slow down the process and thereby provide a valuable carbon sink (Zahabu, 

2008:7).
 
For this reason, the REDD process gives high hopes for some of the critics to the 

CDM, especially since mitigation and adaptation are predicted to meet within the concept of 

REDD (Bernier & Schoene, 2009:9). Besides its contribution as carbon sinks, sustainably 

managed forests can better adapt to climate change; reduce or reverse forest loss and 

degradation; and improve forest resilience to climate change. Furthermore, REDD is also 

proposed to indirectly reduce vulnerability to climate change in developing countries through 

the additional income from carbon sales and investments in forests, which directly may ease 

poverty. Nevertheless, this is only possible if REDD can ensure that benefits from mitigation 

actions reach the local communities, something that should not be taken for granted since 

mitigation and adaptation may need different approaches and not necessarily fit (Bernier & 

Schoene, 2009:10). 

To put REDD into practice at the prospect of post 2012 strategies and mechanisms, nine pilot 

countries in Africa, Latin America and Asia have been selected to prepare and implement 

REDD projects nationally (UN REDD-programme, 2009). One of these countries is Tanzania.  

 

4. Method 

4.1. Material 

The methodology for this thesis is based on a qualitative literature study on the subjects of 

climate change and forestry. One part of the literature study was done prior to the field study 

and formed a basis to the work done in Babati. Moreover, the field work was followed up 

with an even more extensive literature study. The material has been gathered through 

searching the internet for basic facts about Tanzania, forestry, forest ecology, sustainable 

forest management, climate change and issues concerning climate change such as adaptation 

and mitigation. Other material is different books that deal with the same sort of issues, mostly 

ecological and environmental issues. One of the more important theoretical sources for the 
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research, Eliakimu Zahabu who is involved in the Tanzania REDD pilot project, was found 

during an interview with the forestry officer Mr.Maanga. Besides Zahabus dissertation I also 

got in contact with him personally which gave valuable information. Through this dissertation 

I found out more about the carbon credit in Babati. In a way, this information altered the 

scope and focus of my research during field work. The delimitations of the study and the 

formulations of research questions changed when it became evident that the subject for the 

study was more highly topical than I first assumed. This resulted in a need for complementary 

theoretical background, which was retrieved after the field study was ended.  

The gathered material is a wide range of information and different case studies which makes 

some criticism of the sources inevitable. The information from different sources may in some 

cases have been contradictory, something which is important to remember when analyzing the 

results. Furthermore, there is a possibility that similar case studies have been carried out in a 

completely different social and physical environment and may not always be applicable on 

Babati.  These are some of the reasons why the different material found, either official 

websites or dissertations and other essays, in most cases have been triangulated as a 

precautionary measure to get a further deep and security in the findings. Triangulation was 

done by comparing the different material that deal with similar subjects and also by looking 

up some of the references in the texts. In many occasions this often led to findings of new 

valuable literature. Information from this literature makes up the theoretical background for 

the thesis. 

4.2. Field study 

This thesis, a case study on forests and climate change, is based on a field study that took 

place in Babati district, Manyara region in northern Tanzania, between March 18
th

 and April 

7
th

 2009. The main aim with the field work was to supplement the theoretical background 

with real cases in Babati. The information given in Babati is what makes this case study 

different from similar case studies of comparable subjects. Hence, this is what makes up the 

most important and interesting results in this thesis. The method during the field work was 

limited to excursions and interviews. The excursions gave a wider knowledge of the area and 

the subject and gave a better basis for the following interviews.  

4.2.1. Interviews 

The interviews were done using semi-structured and open-ended techniques, which made it 

possible to have an open dialogue and look at the questions from many different perspectives, 

but also to get a more relaxed relationship to the respondent. This proved to be a little 

problematic since it was difficult to follow a manuscript and every interview ended out quite 

different from the other and sometimes important questions were left out depending on the 

discussion. For this reason, the interviewing technique had both advantages and 

disadvantages.  
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In total 17 interviews were made during this case study, but I also took notes and got some 

valuable information when attending group interviews and interviews of other students. Some 

of the interviews were made in English but since most people do not speak English and I do 

not speak Swahili an interpreter was assisting during a majority of the interviews. Before 

arranging the interviews, delimitations were fundamental for choosing respondents and the 

aim was to find different respondents on different scales of local bureaucracy. Because of my 

lack of knowledge about the area, this task was handed over to my field assistant and 

interpreter Tumaini Raymond. As a result, I had the opportunity to interview officials on 

district level, members of Village Councils and Village Forest Committees, farmers living 

next to forests, representatives from NGOs and one meteorologist. The officials are the only 

ones quoted by name, these are: Kavishe (district advisor, post LAMP initiatives); Maanga 

(district forestry officer); and Mboya (forestry and natural resources officer). Furthermore, 

one representative for Farmers Training Centre in Babati, Mao, will also be quoted). The 

interviews were held in Babati town or in surrounding villages within Babati District. All the 

villages visited were situated next to a forest that was reserved under some kind of 

management, mostly Participatory Forest Management. These forests are: Ipin and Bereko, 

Ufiome, Duro-Haitemba, Nou and Aya yae.   

Due to a lack of time and difficulties in arranging meetings for interviews it was not possible 

to hold the interviews in preferable order, something that would have facilitated the field 

work. Besides, some respondents failed to attend on some of the planned interviews. In a few 

cases it was also evident that the language became a problem, especially during interviews 

held in English when the interpreter was absent. Furthermore, misunderstandings between me 

and the interpreter might have affected the outcome of the interview. Another thing that 

undeniably affected the outcome of some interviews was the approach when introducing the 

theme of the interview. To let the respondents now in advance that the interview would be 

about “forest” and “climate change” automatically made it almost impossible to speak of the 

two issues as separated. This was only occurring in interviews with the village forest 

committees, wherefore only a few of the results from these interviews are presented in this 

thesis.  

It should also be mentioned that some unavoidable disturbances may have affected the 

respondent‟s answers and indeed also the result of the interviews. Time, space, money, 

suspicion and other external stressors are typical disturbances that might have affected the 

quality of the interviews. As an example, the presence of an officer might have affected the 

answers of the members from the Village Councils and the certainty of being paid for 

attending the interview might have caused the answers from farmers being more unreliable. 

However, I tried to minimize the influence of stressors as much as possible and some of the 

interviews held were of better quality and more reliable than others and gave very interesting 

and valuable information, which is enough to be able to make some conclusions for this 

thesis.  
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5. Results and analysis 

5.1. Forests and forestry in Babati 

In the early twentieth century Babati district was covered by forests and woodlands 

(Sandström, 1996: 20). However, between the 1920s and 1960s, when Tanzania was still 

under colonial rule, large areas of forest land in Babati District was cleared in order to control 

the tze-tze fly ( believed to require a forest habitat), which caused the spread of sleeping 

disease and killed people and livestock. Shortly after, a dramatic population growth resulted 

in a change in land use (Sandström, 1996: 21). Furthermore, the villagization program 

(Ujamaa), introduced by the first Tanzanian president Julius Nyerere in the 1960s, which 

assembled rural population in villages, increased the pressure on land surrounding the 

villages. Villagization led to pressure on the environment but also social disputes regarding 

land. The forest became a resource open to everyone, both villagers and others (Sjöstedt, 

2007: 9). During this period and even earlier, the management of natural resources, including 

forests, was characterized by a top-down approach where local influence was minimal. This 

resulted in an overexploitation of forest resources, partly because of bad management and 

partly due to the lack of confidence on the central authority from local forest inhabitants. The 

unsustainable situation was further impaired because of extensive corruption.   

Only 15-20 years ago the forests in the Babati area were still in bad conditions and man made 

fires was a common phenomenon in the forests (Maanga, 2009). However, this has changed 

since land tenure was handed over to the villages in community based forest management 

(Loiske; Lehtilä, lecture, 2009). Most effort of the forestry sector in Babati of today is put on 

regeneration of natural forest, which in some cases is supplemented with plantation of some 

exotic species in the lower lands or as demarcation for the forest area (Mboya, 2009). 

However, afforestation practices are not stated as a part of forestry today, although people 

outside forests are advised to plant trees. Every house should preferably plant 20 trees per 

year in their farming plots (Maanga, 2009). Yet, if this is realized or if it is more of a 

theoretical aim from the forestry sector is unclear. 

The forests in Babati are of two kinds; the National Forest Reserves, which make up 25 871 

ha of forests and woodland; and village land forests which covers about 54 129 ha of 

corresponding area (Westfahl, 2008:20). Most forest in Babati district counts to Miombo 

woodlands but some examples of mountain rainforest is also to be found in the highlands and 

some mountain areas. 

The involvement of international donor agents in Babati is still highly visible in many of the 

forest areas and other land use activities. Forest, Trees and People (FTP), an NGO that 

operated in the area during the 80s and 90s, planted many trees in and around Babati town, 
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and are one reason why the town is so “green” and surrounded by tree vegetation today 

(Kavishe). Land Management Programme (LAMP), supported by Swedish Development 

Agency (SIDA) is another example of how donor funding have helped to improve the 

sustainable use of resources. Farm Africa is also one NGO that supports some forest villages. 

Most of the forests investigated for this thesis appear to be examples of successful forest 

management, hence a successful involvement from international donors. However, according 

to NFP the inputs from donor agencies have undermined the development of the national 

capacity in planning and management (URT, 1998:12). This suggests that things might have 

changed since the declaration of the NFP or alternatively that forestry in Babati is an 

exceptional successful case.  

The reason why forestry in Babati is successful may possibly be the result of the early 

introduction of local involvement, of which Babati is famous for since then. Kavishe means 

that the success of PFM would not have been the same without the importance of traditional 

forest, but also social capital, something that has been further strengthened through training. 

The Duru-Haitemba forest was the first initiative on CBFM in the country in 1994 and today 

45 out of 82 villages in Babati district are involved in CBFM activities (Mao, 2009). Local 

initiatives are considered to be very important to be able to further develop sustainable forest 

management in Babati, especially since there are only four foresters in the district, which is 

insufficient to maintain the precedent progress in forestry (Mao, 2009). 

In Babati, the new kind of management of forests started simultaneously as agroforestry was 

introduced in the area. The establishment of the agroforestry system started with the LAMP 

project in the 1990s, but by that time some farmers had already introduced the technology of 

planting trees on their farms, a technology that had been imported from the Kilimanjaro area. 

Furthermore, some farms introduced agroforestry as early as during the colonial period 

(Kavishe, 2009). Since the middle of the 1990s agroforestry was promoted by the forestry 

sector with the aim of making people self-sufficient in their need of timber and charcoal. An 

indirect effect of this was the decreased pressure on the forests in the district (Kavishe, 2009). 

If people plant trees on their farms it is easier to inaugurate constraints in the use of natural 

forests. Today 80% of the households in the district practice agroforestry on their farms, and 

the development of more sustainable and healthy forests appear to go hand in hand with the 

increasing use of the agroforestry system (Mao; Kavishe, 2009). This proves that much has 

changed since the NFP was launched and farmers‟ general knowledge on tree management 

was “inadequate for the establishment of agroforestry systems” (URT, 1998:30). Today the 

farmers do not only manage the trees in their own land, but also cooperate in many examples 

of successful management of an entire forest. Hence, agroforestry is an important part in 

achieving sustainable management of forests. Most of the farmers that practice agroforestry 

underline the benefits of planting trees. The farmers enjoy the proximity to forest, but the fact 

that agroforestry can be directly beneficial to them, makes them value agroforestry higher 
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than adjacent natural forest. Agroforestry is also mentioned as one of the strategies for 

adaptation to climate change.  

5.2. Forestry and agriculture linkages 

The many ecosystem services provided by forests make them important in many senses. 

Forests are often protected as water catchment areas and are therefore crucial for the secure 

access to water that both the rural and urban population are dependent upon. The NFP 

highlights the importance of these services in contributing to agricultural stability (URT, 

1998: 11).
 
Only a few examples are mentioned in the NFP but the services are many. As 

stated in Chapter 3 regulation of water balances and protection of the soil are some of the 

many important ecosystem services provided by forests. These are also thought to be very 

important for surrounding agricultural areas. Forests are also providing habitat for bees and 

other insects which can help with pollination of crops (Nasi, Wunder, José & Campos, 2002: 

8). Furthermore, research has showed that natural pest control is provided by many of the 

animals and insects in forests and thus can be very valuable for farmers (Nasi, Wunder, José 

& Campos, 2002: 9). Some of the effects from deforestation on agriculture, noted by the NFP 

are destroyed ecosystems, decreased soil fertility and reduced water flows (URT, 1998: 11). 

The NFPT further emphasizes the connection between forestry and agriculture. Under the 

topic of “Poverty Reduction Strategy” the NFPT identifies water supply and environmental 

conservation as some of the main activities for poverty reduction. The programme 

acknowledges that the forest sector therefore has an important role considering these issues 

including the effect on agricultural production and the direct benefits such as employment 

opportunities and input to the national economy (URT, 2001: 11).   

With this background in mind a question comes up concerning whether the forest is protected 

mainly for the forest itself, in other words the intrinsic value of forests, or more for the benefit 

of surrounding agriculture areas, which consequently is a benefit for the people. The foresters 

in Babati give quite similar answers on this question and they all correspond well with the 

findings from the literature: that there are many reasons for protection of forests. One of the 

officers highlights three of them: Climate protection, which refers mostly to water 

conservation; sustainable use of productive forest resources; and scenery. This is highly 

comparable to the NFP which underlines the protective and productive ecosystem services 

from forests. The other officers further support this point of view but refer to the tangible and 

intangible reasons for protection. However, their definition of what is tangible and intangible 

is different. Both consider forest products, such as fruits, fuel wood, timber, charcoal, 

medicine and fiber as tangible benefits while the intangible benefits refers to non monetary 

values such as scenery, recreation and shade, which accordingly attract campers but also 

students and researchers. However, their opinions differ on whether indirect ecosystem 

services such as biodiversity, water protection, environment and irrigation belong to the 
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tangible or intangible benefits. These are also the services that are of great importance for the 

surrounding agriculture, which might be the reason why they define them differently.  

Furthermore, the reason for protection of forests depends on the management plan and while 

some may be protected mainly for intrinsic values others are protected for the water 

catchment area. “There is a big believe that forest make rain, and at the same time that most 

water springs originate from the forest”, which affects the human population and its 

agriculture directly since agriculture depends very much on irrigation with forest water 

(Kavishe, 2009). The forest is also important within itself and plays a big role in traditional 

believe which makes it important for the social capital. 

Another linkage between forestry and agriculture is that agricultural practices sometimes 

intrude on forest protected areas. The main reason for forest clearing is for access to fuel 

wood but also for the extension of agricultural lands. This is visible in some forests around 

Babati, as the borders of the forests become narrower for every year (Maanga).   

On the question “How has the management of forests affected you?”, many farmers also 

describe that their agriculture is positively affected by the closeness to the forest. This is 

presented in table 3, where the observed effects of forest on agriculture and livelihoods are 

stated.  
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Table 3 Different perceptions of how forest affect farmers in Babati 

  Negative  Tangible   Intangible     

1 Ipin- No         Enjoys the forest environment   

 Bereko            (Recreation)     

2 Ufiome Erosion   wood; local medicin, grass formation of rainfall;      

       for cattle; material for house roof  water springs     

      & some fruit           

3 Ufiome No   Dead wood for firewood  Good air condition; forest reduce    

      (permission needed);    

temperature (altitude also affect); 

water availability   

      local medicine   

 

    

4 Ufiome No, but some dead firewood; fruits;   Rainfall, good climate (moderate    

  
crops are destroyed 

by wildlife  local medicine; grasses rainfall, temperature and wind)   

5 Duru- No   Traditional medicin; grass (for  protects from soil erosion;    

 Haitemba     

cattle and building material); 

dead  windbreaker; "good air"; increased  

      wood; beeswax & honey 

water sources; 

wildlife     

            (income from tourists and researchers)  

6 Duru- No   firewood; medicine & fruit more water flows to agriculture;    

 Haitemba           good air condition     

7 Duru- No   firewood     fresh air; more rainfall; increase    

 Haitemba           village economy by attracting tourists 

 

5.3. Climate change in Babati 

It was problematic to find meteorological data for the Manyara region, which Babati district is 

a part of. The availability of climate data is bad and the reliability of existing data is uneven 

due to weaknesses in the measuring stations. In Babati district there is only one automatic 

measuring station, this is also the only station manned. According to the meteorologist at this 

station, “data for the Manyara region is not so available” and for this reason a climate change 

scenario is difficult to predict. However, he believes that the effects of climate change will be 

the same for the Eastern Highlands (Kilimanjaro, Arusha and Manyara region) because the 

weather is similar in these regions. Because of lack of regional data, existing national data has 

been applied on Babati. For this reason, there is some ambiguity on how future climate 

change will affect the area: Babati is situated in the inner parts of the country, which possibly 

not will experience as much rainfall as the coastal areas, but also in an area with bimodal 

rainfall, which according to all literature examined for this study will have increased rainfall 
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due to climate change. Increased rainfall is also what most predictions show over the entire 

East Africa, and this result is therefore more likely to take place also in Babati. Yet, the 

predictions for precipitation is less certain than those for temperature change and in order to 

estimate the vulnerability to climate change in Babati it is essential to investigate the effects 

of increased temperature and more erratic rainfall patterns coupled with both increased and 

decreased precipitation. 

5.3.1. Awareness on climate change and experienced climate change 

All of the seven farmers interviewed in this field work were aware of climate change and 

global warming. The respondents‟ ideas of why climate change is happening were very 

similar and all of them pointed to industries or deforestation as the main reason. One 

expressed that deforestation was the single reason. This answer was very interesting because 

this woman, simultaneously as she stressed the importance of conserving the forest, she also 

told that before the forest was reserved she was the one who was destroying the forest by 

cutting down the trees to collect wood and she hates that she does not have free access to the 

forest today. Two respondents mentioned only the industries contribution on climate change. 

Four of them believed that a compound of these two was causing climate change. Besides 

this, one of them also added population growth as a contributory cause. Out of those who 

believed in a dual explanation, two of them expressed ideas that industries was the main 

course of climate change but that both industries and deforestation was affecting climate 

globally and that local climate change was intensified through local deforestation.  One of 

them, a farmer near Ufiome forest reserve, gives an example of the connection between local 

deforestation and local climate change and explains that the environment became destructed 

through deforestation by 1980 and that is the reason why climate has changed.” In those years 

you could see through the forest, now the forest is denser. The warmer temperature we see 

today is because it takes time before the climate goes back to what it was by the 1980s”. 

Nevertheless, he recognizes that this is just a part of the explanation and believes that ”both 

local and global deforestation affects the climate in this village but also the increases of 

industries… industries are the major reason for climate change”. The other one, who also 

lives nearby Ufiome forest, but in another village, also emphasize industries as the major 

cause but when he tells me how he knows about climate change he says that he has heard it 

from media but also “because he has seen this place and the differences in climate before and 

after deforestation took place”.  

According to the response in this research, the awareness of climate change in Babati appears 

to be mostly influenced by media, especially radio, but also newspapers and TV. Besides this, 

one person also tells that he has been informed through schools, elders and a student that was 

making a research in the forest. Some people also expressed that they have experienced 

climate change themselves or that they have acquaintances that has had different experiences 

of either decreased rainfall or increased temperature. 
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Whether the changes in climate are due to human induced global warming or only natural 

variations varies a lot between the respondents. One farmer said that he believes in global 

warming because he has experienced less rainfall this year, but also because he has noticed 

that the amount of rain is decreasing for every year. Another one, who believes in slow 

recovery in climate from previous deforestation, says that the temperature is a little warmer, 

but not as much as to affect him. One farmer, although being aware of global warming, stress 

that the drought of this year more likely is the fault of God. Some people experience that 

natural variations come in 4 year cycles and that that explains why this is a dry year. Others 

experience that every year that ends with a nine is a dry year (1989, 1999, 2009…). However, 

one of the persons who refers to this also point out that the changes are definitely not natural, 

and therefore I made the conclusion that he has experienced climate change, especially during 

years that ends with a nine. Table 4 below show the farmer‟s perceptions on climate change, 

only one of the persons that say she has experienced climate change believe it is due to natural 

variations. There is also only one person who personally do not experience climate change 

and hence explain the drought of this year with natural variations.   

Table 4 Climate change and its courses according to farmers in Babati 

Respondents Experienced climate change Courses to climate change 

Natural (NAT) or  

Human Induced (HUM) 

1 Ipin/Bereko NO (but this year is dry) NAT 

2 Ufiome YES (less rain) HUM 

3 Ufiome YES (little warmer, less rain) HUM 

4 Ufiome YES (warmer) HUM 

5 Duru-Haitemba YES (drought) HUM 

6 Duru-Haitemba YES (warmer) HUM 

7 Duru-Haitemba YES (drought) NAT 

5.3.2. Effects of climate change and perceptions for future climate change   

The general impression I got from talking to different people in Babati about climate change 

was that the effects of climate change are already visible. Although many people also referred 

to the natural variations in climate most of them highlighted the human interference with the 

climatic system. The signs of climate change in Babati are however not corresponding to the 

predictions made for the area, which indicates increased temperature and increased rainfall. 

The results from Babati show that there is an increase in temperature but most of the 

respondents experience a higher frequency of drought rather than increased rainfall. Several 

respondents under the categories farmers, officials and NGOs state that the reliability of the 

short rains is reduced and while they normally start in October they have noticed that the rain 
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has started later every year and now it comes in the middle of December. Moreover, the long 

rains have less amount of precipitation than earlier and are badly distributed, meaning that the 

rains come more sudden and are more heavy but of short duration.  

The respondents in the farmer category all appear to have been mildly affected from climate 

change but they are all used to the natural variability in climate that is common in the region. 

For this reason, the farmers are used to coping with the effects of climate variability and 

possess awareness of what effects possible permanent changes in climate would pose on their 

livelihoods. Although all the respondents agree that the effects of climate change are mostly 

negative, a majority of the respondents from the farmer category do not seem to be bothered 

by the increasing temperature. While most of the farmers think that warmer temperatures 

merely have insignificant effects, only one person believe that warmer temperatures would 

affect his agriculture negatively. Some examples of problems with increasing heat are crop 

pests and diseases, and slow growth of plants. Yet, most of the respondents did not mention 

this and consequently the amount of rainfall appears to be the factor determining vulnerability 

to climate change for people in Babati.  

A decrease in rainfall would be devastating to most farmers for many reasons, and the 

respondents mentioned particularly lack of water, bush fire, insufficient growth or mortality 

of crops and trees, and as a result, scarcity of food and a bad economy. For two of the farmers, 

who also express that they have noticed that drought is intensified for every year, the effects 

of climate change is particularly observable in their maize fields. Since maize is very sensitive 

to drought they have been forced to reduce their cultivation of the crop; earlier they did two 

maize harvests per year and now they do only one. Conversely, the same crop can also be 

affected negatively by increased rainfall, and one farmer explains that too much rain makes 

the maize plant grow, but the “fruit” of the maize does not develop. Furthermore, one farmer 

pointed out that crops can not grow in too much water. Other negative effects, mentioned 

mostly by the officials, that follow with increased rainfall are those caused by increased flood 

events which can be hazardous to human health, agriculture and settlement: soil erosion, gully 

erosion, water sources flooded with mud and saltation in the agricultural areas. The effects of 

increased rainfall depend very much on the amount of increase, too much rain can cause many 

problem such as those mentioned above, but a slight increase would only have positive 

effects. The definition of “too much rain” most probably varies between the respondents and 

is not expressed in terms of percentage.  For this reason, it is difficult to analyze these results 

in relation to the projected increases of 5-45%.  

According to previous experiences of climate change in Babati, human induced or not, there 

seems to be a general consensus on the fact that a combination of increased temperature and 

decreased rainfall is what would cause the most adverse effects for the rural population. If the 

rainfall on the other hand would increase, which is more likely according to the different 

projections for the area, the farmers believe that the effects, depending on the amount of 
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increase, will be positive or at least less negative to them. However, they recognize that “too 

much rain”, similar to drought can have severe effects. 

It is evident that the people in Babati have different experiences of climate change than those 

projected by IPCC and those “observed changes” that have been presented in the literature 

survey, at least on the topic of precipitation. This may have many possible explanations and it 

is difficult to distinguish if one explanation is more feasible than another. The easiest would 

be to presume that the real effects of climate change are not yet visible: the projections is in 

fact supposed to be perceptible by the end of the 21
st
 century and might accelerate with time. 

An alternative is also that other changes, for example socio-economic, make the farmers 

vulnerable in other perspectives. This can affect them to believe that their situation used to be 

better in previous years and hence have an influence on their perceptions on the current 

climate. In addition, the time perspective of climate change may be very difficult for one 

person to actually take into account, it is difficult to perceive and remember a pattern of 

change. Compared to meteorological statistics individual perceptions is more unreliable. 

Another possibility is that the observed changes in Babati are due to natural variations.   

5.4. Forestry and climate change in Babati 

5.4.1. Reducing vulnerability – adaptation strategies 

Up to now, most farmers say that they do not have any specific strategies to cope with climate 

variability and that they handle impediments differently when they are faced by them. Yet, 

many farmers try to have a variety of different crops if one or two would fail; they practice 

agroforestry to get shadow, reduce soil erosion, wind erosion and help to fertilize the soil; and 

they grow contour terraces to reduce erosion. The NGOs and the officials on the other hand 

point out that the strategies need to be implemented through joint efforts from the ministry of 

agriculture, ministry of natural resources and tourism (of which forestry is a part of) and the 

ministry of livestock and fisheries. This would increase knowledge and improve the 

performance of different adaptation strategies. Strategies stated by this category of 

respondents are conservation agriculture, soil and water conservation, contour terracing, 

agroforestry, afforestation, forest conservation and natural regeneration of forests. However, 

agroforestry is seen as a sort of afforestation practice together with plantations in town. 

Usually, within a forest area, natural regeneration of forest is preferred rather than planting 

trees. Noteworthy is also that a sustainable use of forests is not mentioned as a strategy. 

Indeed, there is little possibility to make an income from forest resources and supplement the 

sometimes unreliable income from farming. This is unfortunate since it could be important in 

indirectly reducing vulnerability by reducing poverty. However, the reason why sustainable 

use is not mentioned can be explained by the fact that several forests in the district not yet has 

been allowed to regenerate enough to be ready to use as a production forest. This could 
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perhaps change in the future, when the need for it, due to possible unwanted effects of climate 

change, is more apparent. 

The effects of climate change on forest ecology do not appear to be of vital importance. Also 

in this perspective, decreased rainfall is the most serious threat. In general people 

acknowledge that trees may shed their leaves, shrink or die as a result of very intense drought. 

However, the forests are adapted to drought and the changes would need to be significant. 

Fire is a more probable threat, which needs effective management to deal with. Increased 

rainfall is only considered as good for the forests, and most people emphasize that the rain 

season is the growth season and those who practice agroforestry plant trees when rainfall is 

abundant.    

 Generally the farmers more or less agree that, even if they have noticed a change in climate, 

they are not so much affected by climate change since they live close to the forest. One farmer 

(Ipin-Bereko) told that he himself had not noticed a climate change but he had heard that 

some people that live far from the forest experience less rainfall than before. Another one 

(Ufiome) asserts that the temperature was warmer in previous years when there was less trees, 

thus “when there is more „green‟ the temperature decreases”. Further, one respondent (Duru-

Haitemba) who is experiencing increased temperature believes that the increase would be 

even sharper without the forest and another one (Ufiome) point out how agroforestry and the 

protection of natural forest gives a “90% good air condition and help the formation of 

rainfall”. Another farmer (Duru-Haitemba) also supports this view of forests affecting 

precipitation and says that this year is a dry year but with forest protection they get rain in her 

village. Forest impact on precipitation is also supported by many of the members in the 

village forest committees. Three out of five of the respondents in this category state that the 

protection of forest has increased the amount of rainfall. These respondents were the 

representatives for Ufiome, Ipin/Bereko and Duru-Haitemba forest reserves. Even the officers 

suggest that forests in some way have an affect on local precipitation. This is presented in the 

next part. 

To be able to further understand how a well managed forest can be beneficial for the people 

living next to it in different scenarios of climate change and in terms of ecosystem services, I 

asked the officials what the main environmental problems was when the forest is “bad 

managed”, during a dry respectively a wet year. In order to make the question clear I also 

asked them to define a good and a bad type of forest management and moreover to define an 

environmental problem typical for forests. The main findings are that during drought there is 

more fire in the forest, overgrazing, less water reach the surrounding agriculture areas, 

habitats disappear and consequently also wildlife and biodiversity. During wet periods there is 

soil erosion, gully erosion, floods, saltation in agricultural areas, water sources flooded with 

mud and destruction of crops, roads and buildings by large stones that have been transported 

with water from the forest areas. During both scenarios there is an increased problem with 



36 

 

wildlife that comes in to the village to look for food. This may destroy the crops but can also 

be dangerous for the people. How this can be reduced by effective management is not clear, 

but they are most likely referring to the greater abundance of food for wildlife within the 

healthy forest. Furthermore, Mboya also mentioned “poor formation of rainfall, short period 

of rain and badly distributed rainfall” to be a problem during rain season, resulting in less 

rain. Kavishe also supports the belief that forest makes rain, as an example he says that 

“sometimes during rain season, rain can be seen only along the Duru-Haitemba forest for 

instance”. In explaining this, he points to the importance of land cover (trees) to increase 

evapotranspiration, which normally gives more clouds and subsequently results in rain, but 

also that the altitude has an important role. The agricultural officer at Farm Africa also 

supports this and says that forest can “trap the clouds”. Maanga several times mentions the 

role of forest in water conservation, but he does not say that forest increase precipitation 

directly.  

As a conclusion, forests are also mentioned to be important to the climate in several ways and 

are therefore seen as being an important part in adapting to climate change. The results from 

Babati correspond with the national acknowledgement that forestry can improve the 

livelihoods of poor people in the country (Geller; McConnell, 2006:7). By improving 

livelihoods, the officials in Babati believe that forests indirectly can help people adapting to 

climate change. Besides the tangible goods, the forests in Babati are also recognized for their 

ability to affect climate. In summary, based on results from the interviews, forest reduces 

wind erosion and rainfall runoff, trees help to fertilize the soil and the roots of the trees also 

hold the soil and make the soil less exposed to erosion. Moreover, the forests also makes 

water move rapidly to surrounding agriculture. This is interpreted as just another way of 

describing the increased permeability of forest soils, which simplifies and shortens the 

recharge process.   

5.4.2. Policy 

Forestry experts in Babati appear to agree on an urgent need to integrate the sectoral policies 

of forestry, agriculture, wildlife and fishery in order to be able to formulate joint initiatives on 

climate change. A call for integration between the sectors has existed in Tanzania for a long 

time, even before climate change became a highly debated theme. According to the NFP from 

1998: 

“effective conservation of ecosystems has been impaired by the lack of sufficient coordination 

between the sectors concerned […] There is no effective mechanism or framework for enhancing 

intersectoral coordination”.   

This is something that today, eleven years later, is of high concern for the forestry sector since 

it still constitutes a large constraint in order to make progress in environmental matters. When 

the effects of climate change become more and more visible each year this must be of even 
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higher priority to the Tanzanian government. According to Kavishe the integration is under 

development but a joint policy will not be reality until the end of this year at the earliest. 

Whether there is an actual work going on in implementing this is ambiguous. 

This implies that the national initiatives on climate change matters is not yet transferred to 

district level and there is also uncertainty in whether the national work is limited to 

formulations of initiatives or if there is an effort put in also implementing them. Accordingly, 

the problem of climate change have been acknowledged on national level, which is evident 

from the NAPA and the INC, but it is obvious that these initiatives has been badly 

implemented in the different sectors in national economy, which consequently makes 

coordination between the sectors problematic when it comes to climate change issues. 

Following, it is not recognized what aspects of climate change are most important. According 

to the forestry officers, both building adaptive capacity to reduce vulnerability to climate 

change as well as reducing emissions and mitigating climate change should be given high 

priority in Tanzania, though the effort in doing so is not very high in either of these. Kavishe 

points out that the most important aspect of climate change for Tanzania is adaptation. Hence, 

building adaptive capacity should be prio one. The work made by the forestry sector 

concerning climate change is to advice local people on what suitable trees to plant 

(collaboration with agriculture sector). Forestry, wildlife and fishery sector are also working 

together for improving water availability for people living in town. Water is the main 

ecosystem service from forest that affects agriculture and the livelihoods of people in Babati 

(Maanga, 2009). 

5.4.3. Carbon credit 

The Duru-Haitemba forest in Babati is one out of several forests in the country that has been 

studied within a pilot project for the possible future implementation of REDD. The project 

was part of a research and capacity building project titled Kyoto: Think Global Act Local, 

financed by the Netherlands Development Cooperation and aims at investigating the 

possibility and potential for CBFM to be an eligible activity of climate change mitigation. The 

focus of the study was in Ayasanda village, one out of eight villages that together manage the 

forest of Duru-Haitemba. 

The results of the research show that their will be both costs and benefits in the 

implementation of carbon credit in Ayasanda. By taking into account forest area, management 

costs, transaction costs and opportunity costs, the total annual costs for Ayasanda village in 

implementing carbon mitigation in their CBFM activities would be $ 11,466. The market 

value of the total amount of carbon sequestered by the forest is $ 19,113, which gives a net 

benefit of $ 7,647 (Zahabu, 2008: 123). These numbers are counted on the basis of the current 

appreciated market price for REDD, which is $ 5 for one ton of carbon sequestered.  

However, the market price is considerably higher under other climate mechanisms, such as 
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the CERs of CDM which in June 2008 was at $ 31 per ton. This suggests that the potential 

value of carbon credit under REDD also could be considerably higher (Zahabu, 2008: 124). 

The earnings from carbon credit were proved to differ considerably between small and large 

forest reserves, with the smaller reserves earning basically nothing. However, if the price of 

the carbon credit would rise, the benefits could be substantial, at least for the poor people in 

Ayasanda and many other villages in Tanzania. With the market price of $ 5, villagers in 

Ayansanda could earn about $ 18 per household and year. Nevertheless, REDD is assumed to 

have a national approach and the earnings must be counted from a national point of view. The 

illustrative figures presented by Zahabu show that the potential income per household 

involved in REDD, if the government takes a national approach, could be $ 486 per year. This 

figure presupposes that the market value would rise to $ 40. The possible earnings would 

make it more attractive to realize and implement community based forest management in 

many other villages, and people are encouraged to participate in the work that needs to be 

done in, for example, measuring carbon sequestration. 

Since REDD only is a possible post 2012-Kyoto mechanism, which not yet has been put into 

practice, the benefits from the carbon credit has not yet been received in Duru-Haitemba. 

However, to initiate the project, it was important to establish economic incentives for the 

villagers to participate. According to the chairman of the village committee in Ayasanda, the 

village got 2 550 000 shilling (approximately $ 1,937) last year and expect to get 3 million 

this year (approximately $ 2,278). Hence there is a positive attitude towards the project from 

the village point of view. A majority of the households in Ayasanda are poor,
3 

and although 

the predicted benefits from carbon credit appear to be low, it can comprise an appreciable 

contribution to the current low household income.
4 

Where these finances originate is unclear, 

but most likely from the Netherlands Development Cooperation. The research at Duru-

Haitemba will continue and hopefully establish an adequate basis for a successful 

implementation of REDD in the post 2012- Kyoto era. 

The farmers interviewed for this thesis knew that there had been studies in the forest, but they 

were not aware of the theme of the study and it was not clear whether they have gained from 

the income. One farmer said that water pumps and schools have been installed through the 

income from the forest, but this is probably through other activities than the carbon credit. 

Furthermore, not much information was gained from the interview with the village council, 

except that they receive money. However, the officials are all very positive and hope for an 

extension of carbon credit business to other villages in the district. The income from carbon 

                                                 

3
 Estimated from a household wealth ranking made by Zahabu based on following criteria: nature of the house, 

land owned, meals per day, children education, number of cattle and frequency of eating meat. ”Poor” category 

is defined as having houses with thatched grass roofs, own 0.5 to 2 acres of land, eat one meal per day, primary 

school education for the children, the number of cattle is only a few on trust ship system  (borrowed from more 

well-off people), and eat meat only occasionally (Zahabu, 2008: 102).     
4
 The declared cash incomes from this category, which are used for purchase of non-agricultural goods indicate 

that poor households earn $ 0.4 per day (Zahabu, 2008: 102).     
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credit is believed to be very beneficial for the villagers and very important for the local good, 

not only economically. Kavishe further explains that most benefits from forests are indirect, 

like for instance that it contributes very much to reduce climate vulnerability. The benefits 

seen from this point of view are great, where more groundwater recharge and more 

environmental contribution, such as weather contribution, are mentioned as some of the most 

important examples. If these benefits can be obtained simultaneously as the sequestration of 

carbon dioxide, reciprocal benefits have been provided by the forest.   

Economic incentives, such as the possible gain from carbon credit, can encourage people to 

participate in forest management. This case study has showed that some members of forest 

committees are disappointed with the small gains that other forest protection activities can 

produce. Mostly, the only income is from the fines paid by those entering the forests illegally. 

These fines are both too few and too small, and are shared between all the forest committee 

members, which makes the duties of the forest committee of more or less voluntary character. 

However, one member of Ufiome forest committee, tell that BAWASA (The Babati Urban 

Water Supply and Sewerage Authority) will employ him and others in the committee, for their 

help in protecting the water catchment to Babati town. This would bring him an income of 

100 000 shilling per month (approximately $ 76), which appears to be a high figure if you 

compare with the incomes for the poor household category mentioned above. Nevertheless, if 

this positive change towards a payment for ecosystem services, and thus economic incentives 

for protection, yet has come true is uncertain.  

 

6. Discussion 

Forest affects the people living next to it in many different ways, both directly and indirectly. 

The benefits from the forest are both of tangible and intangible kinds and the ecosystem 

services provided by the forest are of major importance. The most important ecosystem 

services of benefit for the people are (mentioned by the farmers in Babati): fruit, medicine, 

fodder for the livestock, building material, grass, dead wood for firewood, beeswax and honey 

(tangible benefits); and availability of water, distribution of water to agricultural areas, 

protection from soil erosion, recreation, wildlife, good climate (reduce wind and temperature, 

increase rainfall) and fresh air (intangible benefits). These benefits are also to be found in the 

literature as well as stated by the officials. Besides, that forest ecosystems has a high level of 

biodiversity, that forest reduces rainfall runoff and that trees help to fertilize the soil are other 

benefits also highlighted by the officials. In addition to this, other research has also showed 

that forest increase agricultural stability by providing habitat for species that may help the 

pollination of crops and make natural pest control available. 

The above mentioned ecosystem services provided by forest constitutes the ecological and 

economical benefits for the people, both the ones that are climate regulating as well as the 
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ones providing products. These results indicate that the people in Babati, or at least the 

respondents in this case study, have understood the value of forests for their livelihoods and 

experience that their situation is better with a healthy forest nearby. The ecosystem services 

from forests appear to be generally positive for the people, but in addition their importance 

grows as adaptation to climate change becomes more central. By improving rural economy 

and livelihoods, the officers presume that forests indirectly may help people in adapting to 

climate change. However, at this stage, the economical benefits from forests are not enough to 

make it possible to agree with them. Nevertheless, as many of the mentioned benefits from 

forests also are climate regulating, this verifies the theories presented in Chapter 3.2.1 that 

forests can act as buffers for climatic hazards. For example, the results from Babati show that 

forest is regulating water balances and that this can be essential in a case of either drought or 

flood in the future. Forests make water available during both dry and wet years, and in the 

incidence of flooding, the severity is considered, both by researchers (for example 

Sandström), officials and farmers, to be lessened by forest cover. In this way, sustainable 

forests can be seen as a mechanism for reducing the possible negative effects that climate 

change may create. Hence, the forests are important for the people in Babati in many ways, 

but the fact that it also regulates the water balances is what makes it important in a climate 

change adaptation perspective.  

According to general opinions and widely recognized convictions of people in Babati, hence 

the results from this case study, forests undeniably cause increases in rainfall. If this is true, 

and the possible effects of climate change would be drought, this would further add to the list 

of how forest would reduce the vulnerability of people to variations in climate. However, the 

research on the affection from forest on rainfall has proved to be very controversial and is 

possibly more likely to represent the perceptions of the people. Besides, as shown by the 

predictions for climate change in Tanzania, the possibility for increased rainfall is much more 

likely than drought. This is in part contradictory to the current effects of climate change in 

Babati, where increasing temperature and reduced rainfall has been observed by the 

respondents. One theory to explain these differences in climate perceptions and projections is 

that farmers believe that their situation is getting worse. Their situation may indeed be worse 

than before, but this can be caused by other constraints rather than climate. Moreover, it is 

difficult to actually determine any trends in climate by relying on peoples‟ perceptions. In 

Swahili, the same word, hewa, is used to describe both weather and climate. The time scales 

used by IPCC when making projections are also too wide for a person to be able to remember 

and their perceptions may therefore be very unreliable. If the perceptions of the farmers prove 

to be wrong, their possibilities to prepare for climate change and build adaptive capacity will 

be reduced. However, the experience of drought exposure coupled with the belief that forest 

increase rainfall forms an incentive for the people to preserve the forests. As stated in 

previous part, this can provide many other benefits. Moreover, if the perceptions of the people 

are wrong and the IPCC predictions will be reality, most of the people do not seem to regard 

that as a big problem although floods, storms and erosion are possible events in such a 
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scenario. Decreased rainfall, on the other hand are believed to have more severe effects. 

However, most of the farmers experience that climate change do not affect them, this is 

explained by the proximity to the forest. For this reason, vulnerability to climate change is 

hard to determine. 

The belief that forest increases precipitation could also be one of the explanations why 

deforestation is mentioned as one of the main causes to climate change. If assuming that these 

standpoints are correct it is difficult to explain why some areas most likely will face an 

increase in rainfall in the future. The view that deforestation causes climate change may also 

be explained by the fact that the main source of GHG emissions in Tanzania is from the 

LULUCF sector. Obviously, what are presented in national mass media are mostly important 

issues within the nation. Since its ratification of the Kyoto Protocol reducing emissions from 

deforestation are of higher concern and therefore more likely to be presented in national mass 

media. This suggests that efforts in reducing emissions from deforestation can be a probable 

explanation to why people mention deforestation as a reason for climate change. Industries 

and a growing population are other human induced factors mentioned by the respondents as 

reasons for climate change. Industries, however, seems to be difficult for some of the people 

in Babati to understand, even though they have heard of it. This could be explained by the fact 

that Tanzania, one of the worlds LDCs, compared to industrialized countries, has few 

industries of minor importance to both the national economy and the emissions of GHGs. The 

remote location of many of the visited villages, in relation to many of the worlds industries, 

could explain quite well why it would be easier for people in Babati to refer to deforestation 

rather than industries as the reason for climate change. However, most people did in fact 

mention industries, although they could not relate to it and thus did not explain how it actually 

affected the climate to change. 

Tanzania is one of the countries in the world, who contribute the least to GHG emissions and 

global warming, but the country is also poor and the effects of climate change will most likely 

have detrimental effects on the Tanzanian population and the present economic development. 

This makes climate change an issue of equality referring to how the people least responsible 

for the changes will be the most exposed to them. It is also important to note, that many 

mitigation options adds to this inequality and it is difficult to advocate climate change 

mitigation in a country that above all is in need for adaptation. However, the results from this 

case study together with the background from Zahabus thesis show that there is a possibility 

for synergies between adaptation and mitigation.  

The results from Chapter 5.4.2 show that carbon credit generally can be good for the rural 

population. Nevertheless, it is obvious that this is only valid as long as it does not confine 

other activities that could bring an income to the people and as long as the benefits and 

incomes from the carbon credit are fairly distributed among the participating villages. It is 

also important that mitigation activities not undermine the possibilities for adaptation, but that 
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both issues can be synchronized. This appear to be feasible since it is not the productive 

services from the forest that seem to be most important for peoples livelihoods and the 

reduction of climate change vulnerability, but rather the protective services and its effect on 

the micro climate. At least, this is what has been carried forward by the respondents for this 

thesis. In this way sustainable forest management can create mutual benefits in an adaptation 

and mitigation perspective. However, carbon credit can also be viewed as an obstacle for a 

sustainable use of forest resources and hence the development of a domestic forestry industry, 

which could lead up to a dependency of wood product imports. Yet, at the moment, a 

sustainable use of forest is not mentioned for any of the forests within the scope of this 

research and there is thus no conflict between the uses of the forest. Nevertheless, this can 

increase in the future. Moreover, carbon credit can also be viewed as just a different kind of 

donor activity, which could make Tanzania furthermore dependent on foreign funding and 

hence constitute a hinder for the national development. In addition, from looking at the 

history of forestry in Babati, top down management appears to be less successful than bottom 

up initiatives and the importance that local communities must participate as the leading actors 

in this market cannot be emphasized enough.  

For continuing economic development in the country it is therefore necessary that 

international agreements and mechanisms under the UNFCCC, such as REDD, have 

sustainable development for developing countries as the main objective in entering the world 

market. “Strategies for sustainable development and climate change adaptation have many 

common elements, so addressing them jointly can create synergies” (Osman-Elasha, 2009). 

Sustainable forestry has proved to have many positive effects for the people living next to it. 

In a future where the poor farmers in Babati possibly need to adapt to climate change, many 

of the services from forests can continue to be utilized, simultaneously as forests can improve 

their economy if carbon credit would be realized. The same thing is realistic for the payment 

of water catchment protection, such as that described by a member of Ufiome village forest 

committee in Chapter 5.4.2. Wildlife that attracts tourism is another example of how this 

could be realized. Thus, sustainably managed forests can be further beneficial from an 

economic point of view, in introducing a payment for its services. The benefits from forest 

can however be altered as a consequence of the changing climate. How this will affect the 

forests in Babati exactly is difficult to tell from this study, but according to the literature a 

sustainable forestry makes the forests more resilient to changes, which may make the possible 

alterations of forest ecosystems less severe. However, the fact that these changes to forests are 

not known constitutes a great weakness in this study and needs to be further investigated.  

Agroforestry, is mentioned, both by farmers, NGOs and officials as being an important 

strategy for adapting to climate change. This strategy involves both the agriculture and 

forestry sector, and may in fact improve the performance in both sectors in a changing 

climate. For the forest sector, agroforestry is important in reducing the pressure on natural 

forest, which may increase the chances for forestry to achieve other climate change adaptation 
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strategies, such as natural regeneration of forest and forest conservation. Thus forestry and 

agroforestry in Babati is closely related to each other and it appears that a combination of the 

two is necessary in reducing vulnerability and adapting to climate change. However, the 

details of agroforestry as an adaptation option are not profoundly examined in this thesis in 

order to keep a reasonably deep and delimitation on the focus of forests. Accordingly, this is a 

subject for further research. Nevertheless, as a conclusion for this discussion, agroforestry is a 

local climate change adaptation strategy that improves the management of natural forest as 

well as the livelihoods for those farmers that plant trees on their farms. Furthermore, the most 

important strategy in a regional and national perspective is to bring different sectors in the 

economy together in order to integrate and cover all the vulnerable parts of society. In this 

way, there is a better chance for the different sectors, for example agriculture and forestry, to 

adapt in different directions without interfering with the interests of the other sector as well as 

creating strategies that are beneficial in both perspectives. On the global scale carbon credit 

can alleviate the effects of climate change, both by reducing the amount of carbon in the 

atmosphere, as well as improving the forests locally and increase the amounts of services 

available for the people. Besides, this can bring an income to the local people.     

 

7. Conclusions 

People in Babati are aware of climate change and consider it to be caused by humans, either 

through industries, deforestation, increased population or a combination of all of these. These 

people have also noticed that the changes in climate are already evident and a pattern of 

decreased rainfall and increased temperature has been perceived, however, some people 

believe that these changes are due to natural variations. The perceptions (at least those for 

rainfall) are contradictory to the projections for bimodal areas of Tanzania, which indicates 

increased temperatures and increased rainfall. Depending on the scenario (farmers‟ perception 

scenario or scientific projections) drought or flooding is some of the likely effects which 

make the agriculture- and natural resource dependent population vulnerable in many senses. 

The results from Babati indicate that changes in climate will affect the health and growth of 

the trees, but how this will affect the provision of ecosystem services was not possible to 

determine in this study. However, the services provided by forest are very important for the 

rural population and the results from Babati highlight the tangible (forest products) and 

intangible (environmental services) benefits from forest. Economically people can gain from a 

sustainably managed forest through both the tangible and intangible services. Obviously, 

tangible benefits are important for livelihoods but the intangible services constitute further 

opportunities for the rural people to make an additional income from the forest, for example 

through carbon credit, protection of water catchments and tourism. Socially, the possibility to 

gain something from the forest opens up for local involvement, and thus, improvement of 
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facilities in the rural villages. Ecologically the climatic regulation effects are highlighted and 

agriculture is positively affected by the proximity to the forest.  

Because of these benefits, forests are highly valued in Babati and the role of sustainable 

forests is also further emphasized as one of the many important ways in adapting to climate 

change, both for the forests and for the people. This is done by regeneration of forest and 

forest conservation. Agroforestry and integration between sectors are strategies to make 

sustainable forests possible, without interfering with important development and poverty 

reduction strategies as well as adaptation strategies in other sectors. Agroforestry and sectoral 

integration are also strategies on their own for climate change adaptation. 

 

8. References 

8.1. Literature 

Agrawala, S., Moehner, A.,  Hemp, A., van Aalst, M.,  Hitz, S. et al., 2003, Development and 

climate change in Tanzania: Focus on Mount Kilimanjaro, OECD, Environment Directorate, 

Development co-operation Directorate, p.72 

Bernier, P. & Schoene, D. 2009, Adapting forests and their management to climate change: 

an overview, Unasylva 231/232, Vol. 60, pp. 5-11 

Boko, M., Niang, I.,  Nyong, A., Vogel, C., Githeko, A. et al., 2007, Africa, Climate Change 

2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth 

Assessment Report of the Intergovernmental Panel on Climate Change, Cambridge University 

Press, Cambridge, United Kingdom, pp. 433-467 

Case, M., 2006, Climate change impacts on East Africa, a review of the scientific literature, 

WWF – World Wide Fund For Nature, Gland, Switzerland, p. 12  

Clarc, C. O., Webster, P. J. & Cole, J. E., 2003, Interdecadal Variability of the Relationship 

between the Indian Ocean Zonal Mode and East African Coastal Rainfall Anomalies, 

American Meteorological Society, Journal of Climate, Vol. 16, pp. 548-554 

CPF, 2009, Strategic framework for forests and climate change: a CPF proposal, A proposal 

by the Collaborative Partnership on Forests for a coordinated forest-sector response to 

climate change, Collaborative Partnership on Forests, p. 57 

Ehrhart. C. & Twena. M., 2006, Climate Change and Poverty in Tanzania, Care International. 

Poverty - Climate Change Initiative, p. 30 



45 

 

Geller, S., McConnell, R., 2006, Linking National Forest Programmes and Poverty Reduction 

Strategies: Tanzania, Food and Agriculture Organization, Forestry Department, Forestry 

Policy and Institutions Service, Rome, Italy, p. 27 

Goudie, A., 2006, The human impact on the natural environment, past present and future, 6
th

 

ed. Blackwell publishing, p. 357 

Laurence, W. F., 2004, Forest-climate interactions in fragmented tropical landscapes, The 

Royal Society, pp. 345-352 

IPCC, 2003, Climate Change 2001: Impacts, Adaptation and Vulnerability, Africa, pp. 490-

531 

IPCC, 2007, Climate Change 2007: Synthesis report, Intergovernmental Panel on Climate 

Change, pp. 23-73 

Mansourian, S., Belokurov A. & Stephenson, P.J., 2009, The role of forest protected areas in 

adaptation to climate change, Unasylva 231/232, Vol. 60, pp. 63-69 

Marrakech accords, 2001,  

http://unfccc.int/cop7/documents/accords_draft.pdf 2009- 05-18  

MNRT, 2000, Forestry Outlook Study for Africa (FOSA), United republic of Tanzania, 

Ministry of Natural Resources and Tourism, Daar Es Salaam, Tanzania, p. 36 

Mwandosya, M. J., 2006, Mainstreaming environment and climate change concerns in 

national planning in Tanzania, United Republic of Tanzania, Vice president‟s office, Daar Es 

Salaam, p. 16 

Nasi, R., Wunder, S., José J., Campos, 2002, Forest ecosystem services: Can they pay our 

way out of deforestation?, Global Environment Facility, p. 38  

Osman-Elasha, B., 2009, Climate change impacts, adaptation and links to sustainable 

development in Africa, Unasylva 231/232, Vol. 60, pp. 12-16 

Paavola, J, 2004, Livelihoods, Vulnerability and Adaptation to Climate Change in the 

Morogoro Region, Tanzania, Centre for Social and Economic Research on the Global 

Environment (CSERGE), University of East Anglia, United Kingdom, EDM 04-12, p. 19 

http://unfccc.int/cop7/documents/accords_draft.pdf


46 

 

Sandstöm, K, 1995, Forests and water - friends or foes? Hydrological implications of 

deforestation and land degradation in semi-arid Tanzania, Linköping studies in arts and 

science, Linköping 

Schlamadinger, B., Bird, N., Johns, T., Brown, S., Canadell, J. et al., 2007, A synopsis of land 

use, land-use change and forestry (LULUCF) under the Kyoto Protocol and Marrakech 

Accords, Environmental Science and Policy 10, Elsevier, pp. 271-282 

Schlamadinger, B., Jürgens, I., 2004, Bioenergy and the Clean Development Mechanism, 2
nd

  

World Conference on Biomass for Energy, Industry and Climate Protection, pp. 2298-2301  

Seppälä, R, Buck, A & Katila, P. (eds.) 2009, Adaptation of Forests and People to Climate 

Change. A Global Assessment Report. IUFRO World Series Vol. 22. Helsinki, p. 224  

Sjöstedt, S., 2007, När skogen växte upp och väckte folkets medvetande: en fallstudie om 

befolkningens syn på ekosystemets återhämtning i Duru-Haitemba – ett skogsområde i norra 

Tanzania, Södertörn University College, p. 33 

Tarbuck, E. J & Lutgens, F. K., 2005, Earth – An introduction to Physical Geology, 8
th

  ed.  

Pearson Education New Jersey 

UN, 2003, http://www.un.org/special-rep/ohrlls/ldc/ldc%20criteria.htm 2009-05-15 

UNDP, 2008, http://hdr.undp.org/en/statistics/ 2009-05-05 

UNFCCC, 2009a, http://cdm.unfccc.int/about/index.html 2009-05-05 2009-05-05 

UNFCCC, 2009b, http://unfccc.int/methods_science/redd/items/4547.php 2009-04-30 

UN REDD Programme, 2009, 

http://www.un-redd.net/UNREDDProgramme/CountryActions/tabid/542/Default.aspx 

2009-05-16 

 URT, 1997, National Environmental Policy, United Republic of Tanzania, Vice President‟s 

office, Daar Es Salaam, Tanzania, p. 32  

URT, 1998, National Forest Policy, United Republic of Tanzania, Daar Es Salaam, Tanzania, 

p. 69 

http://www.un.org/special-rep/ohrlls/ldc/ldc%20criteria.htm
http://hdr.undp.org/en/statistics/
http://cdm.unfccc.int/about/index.html%202009-05-05
http://unfccc.int/methods_science/redd/items/4547.php
http://www.un-redd.net/UNREDDProgramme/CountryActions/tabid/542/Default.aspx


47 

 

URT, 2001, National Forest Programme in Tanzania 2001-2010, United Republic of 

Tanzania, Ministry of Natural Resources and Tourism, Forestry and Beekeeping Division, 

Daar Es Salaam, p. 132 

URT, 2002, The Forest Act, United Republic of Tanzania, p. 127 

http://www.parliament.go.tz/Polis/PAMS/Docs/14-2002.pdf  

URT, 2003, Initial National Communication under the United Nations Framework 

Convention on Climate Change (UNFCCC), United Republic of Tanzania, Vice President‟s 

office, Daar Es Salaam, Tanzania, p. 146 

URT, 2004, The Environmental Management Act, United Republic of Tanzania, p. 158 

http://www.tnrf.org/files/E-URT-Environmental_Management_Act_2004.pdf  

URT, 2007, National Adaptation Programme of Action (NAPA), United Republic of 

Tanzania, Division of Environment, Vice president‟s office, Daar Es Salaam, Tanzania, p. 61 

Westfahl, Backlund M., 2006, Forest protection and management in Babati district: the 

effects of scales in local and social perspectives, Södertörn University College, p. 44 

Wily, L. A & Dewees, P. A, 2001, From users to custodians? Changing relations between 

people and the state in forest management in Tanzania, p. 37 

Wily, L. A & Mbaya, S, 2001, Land, people and forests in eastern and southern Africa at the 

beginning of the 21
st
 century, the impact of land relations on the role of communities in forest 

future, United Kingdom Department for International Development, IUCN Eastern African 

Programme, p. 326  

World Bank, 2006, 

http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/AFRICAEXT/TANZANIAE

XTN/0,,menuPK:287361~pagePK:141132~piPK:141109~theSitePK:258799,00.html 2009-

05-10 

Zahabu, E., 2008, Sinks and sources, A strategy to involve communities in Tanzania in global 

climate policy, University of Twente, Netherlands, p. 248 

8.2. Other sources  

Kavishe, 2009, Interview 

Loiske, V-M & Lehtilä, K., 2009, lecture, 2009-01-26; 2009-02-11 

Maanga, 2009, Interview 

http://www.parliament.go.tz/Polis/PAMS/Docs/14-2002.pdf
http://www.tnrf.org/files/E-URT-Environmental_Management_Act_2004.pdf
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/AFRICAEXT/TANZANIAEXTN/0,,menuPK:287361~pagePK:141132~piPK:141109~theSitePK:258799,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/AFRICAEXT/TANZANIAEXTN/0,,menuPK:287361~pagePK:141132~piPK:141109~theSitePK:258799,00.html


48 

 

Mboya, 2009, Interview 

Mao, 2009, Educational visit at Farmers Training Centre in Babati 

 

 


