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Abstract
Amongst the greatest threats to biodiversity worldwide is the decline of tropical nature.
Agriculture expansion and human population growth during the next century will only
intensify pressures on tropical ecosystems, particularly forests which are becoming
increasingly fragmented and isolated in an ever growing expanse of deforestation,
development, and natural resource exploitation. Amongst the threats most prominent to
tropical forests is fire from forest edges born from agricultural burning activities. This
study uses social science research methods to investigate and better understand the threat
of fire to Eastern Arc Mountain forests in Tanzania, focusing on Amani Nature Reserve.
Household interviews, focus group discussions, and sites visits were used to identify the
drivers of agricultural burning practices adjacent to Amani Nature Reserve. Amongst a
variety of socioeconomic factors and belief systems considered, the factors most related
to whether farmers living next to the reserve chose to burn farmland were farmers’
perceptions about whether other villagers burned farmland and whether village leaders
approved of agricultural burning activities. Other factors related to burning behavior were
beliefs regarding the impact of burning farmland on harvest levels, attitudes towards
Amani Nature Reserve, household wealth, and whether respondents felt they had
alternative options for preparing farmland that did not involve using fire. Future policy
addressed at reducing the threat of fire to Amani Nature Reserve should focus on the
underlying determinants of burning behaviour but also consider the reserve’s own role
and responsibilities in preventing village fires from spreading to the forest, such as
improving payments to villagers involved in fire management activities to increase
motivation among villagers to control fire.
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Chapter 1: Introduction
Conservationists are ultimately concerned about the preservation of nature—species,
biodiversity, ecological processes—however the fate of nature is inextricably bound to
the actions of humans operating in complex social, economic, and political systems
(Mascia, Brosius, Dobson, et al., 2003). Thus, Conservation Science in many ways is
about understanding the factors that influence human behaviour. Accordingly,
conservation scientists are increasingly identifying and quantifying the social drivers and
belief systems that influence human behaviour in order to better understand conservationrelevant behaviours and ultimately change or improve them for the betterment of nature.
During this process, the social sciences—psychology among them—have emerged as
some of our most powerful tools in conservation as they can be used to explain and
predict human behaviour (Mascia et al. 2003; Saunders et al. 2006; St John et al. 2010).
This study builds upon these recent directions in conservation by using social science
research methods and a social-psychological framework to address one of the most
pressing problems in global biodiversity conservation: the disappearance and degradation
of tropical nature (Gibson, Lee, Koh, et al., 2011; Bradshaw, Sodhi & Brook, 2009;
Laurance, Sayer & Cassman, 2014).
1.1. The decline of tropical nature
Tropical forests harbour 60% of the world’s known biodiversity yet cover less than 7% of
the Earth’s surface (Bradshaw, Sodhi & Brook, 2009; Laurance, 1999). They are the most
biodiverse ecosystems on Earth and play vital roles in regulating hydrological cycles,
regional climates, and the atmospheric composition of the entire globe (Laurance, 1999;
Wright, 2010). Yet despite their unparalleled contributions to global biodiversity and their
prolific ecosystem services, tropical forests are among the world’s most threatened
ecosystems (Myers, Mittermeier, Mittermeier, et al., 2000; Bradshaw, Sodhi & Brook,
2009; Wright, 2010).
Amongst the greatest threats to tropical forests are human population growth and
agriculture expansion (Laurance, Sayer & Cassman, 2014). Such pressures are expected
to increase dramatically over the course of the next century as the human population
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grows from over 7 billion today to 11 billion by 2100 (Laurance et al. 2014;
un.org/unpd/wpp, accessed on 15 September 2015). A recent report by the Food and
Agricultural Organisation indicates that by 2050 alone, global food production will need
to increase by 70-100% to meet the demands of such a growing population (Bruinsma,
2009). Measures will involve increasing the annual productions of cereals and meats by 1
billion tonnes and 210 million tonnes, respectively (Bruinsma, 2009). While such
increases in food production could partly be met my reducing yield gaps (the differences
in actual agricultural outputs from potential outputs) (Tilman, Cassman, Matson, et al.,
2002), the increased conversion of arable land to farmland and ranchland is a more likely
scenario (Bruinsma, 2009). As a result, as much as 36% of tropical forest existing in 2000
could be gone by 2050 (Wright & Muller-Landau, 2006). While this percentage is
remarkable in itself, it does not speak to the fact that much of the remaining forest will
likely be replaced by secondary forests, logged forests, and plantations; moreover, the
above percentage conceals local variations in deforestation that will certainly have severe
consequences for species with restricted ranges (Wright, 2010).
The future pressures of agriculture on tropical forests are expected to be most severe in
sub-Saharan Africa, where the human populations is expected to increase from
approximately 1 billion to 4 billion people by the end of the century (un.org/unpd/wpp,
accessed on 15 September 2015). Moreover, agricultural potential is significantly
underdeveloped in Africa, making it one of the world’s most likely candidates for the
future conversion of currently undeveloped arable land into cropland (Tilman et al. 2001).
Concomitant with future increases in agriculture are expectant increases in the isolation
of protected areas and tropical forest fragments (DeFries, Hansen, Newton, et al., 2005).
Increased isolation, born from agricultural expansion and intensification is often
associated with—and the product of—increased human densities at protected area edges
(Wittemyer, Elsen, Bean, et al., 2008). High human densities around protected areas
(PAs) including forest reserves, can have huge consequences on reserve health. Increased
human pressures at the boundaries of reserves (and/or forest fragments) lead to increased
incidences of hunting, pole harvesting, mining, other illegal resource extraction, the
introduction of invasive species, agricultural encroachment, and, finally, increased
incidences of fire (Laurance, Camargo, Luizão, et al., 2011).
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Fire is amongst the most severe and pressing threats to tropical forests, including fires
emanating from forest edges when people burn land to clear for agriculture, pastoralism,
or ranching (Cochrane & Laurance, 2002; Laurance, Useche, Rendeiro, et al., 2012).
These latter fires not only destroy forest edges, they also penetrate into forest interiors
and increase forest fragmentation. Moreover, fire can have an insidious effects on tropical
forests, sometimes being ‘deceptively unimpressive’ at the time of burning, snaking
along the forest floor, and taking years to produce forest fragments (Cochrane &
Laurance, 2002).
1.2. The effects of fragmentation on tropical forest
Forest fragmentation is problematic because it results in a myriad of ecological problems
for forests, including decreased above ground biomass, changes in tree recruitment and
plant community structure, altered microclimates, local extinctions, decreased resiliency
to climate change, and an overall increased sensitivity to changes in environmental
conditions (Laurance, 1997; Laurance, Lovejoy, Vasconcelos, et al., 2002; Laurance,
Camargo, Luizão, et al., 2011; Laurance, Useche, Rendeiro, et al., 2012; Barlow, Peres,
Henriques, et al., 2006; Turner, 1996). Among the most notable changes found in
fragmented forests are altered microclimatic conditions and increased desiccation,
making fragmented forests more susceptible to edge-related fires (Cochrane & Laurance,
2002; Laurance, Lovejoy, Vasconcelos, et al., 2002; Laurance, Camargo, Luizão, et al.,
2011).
Several studies have directly measured the vulnerability of fragmented forests to
desiccation and edge-related fires. One such study, using satellite imagery, found that
within highly deforested and fragmented tropical forest, canopies as far as 2.7 km from a
forest edge exhibited significantly lower levels of water content than canopies in intact
forests (Briant, Gond & Laurance, 2010). The authors concluded that during dry seasons,
these forests would be particularly susceptible to fires originating from forest edges.
Another study found that within forest fragments suffering from desiccation, fires
emanating from forest edges could potentially reach core forest areas, even those several
hundred thousand hectares in size (which, interestingly, are far larger than the forest
patches addressed in the present study) (Cochrane & Laurance, 2002).

	
   3	
  

1.3. The effects of fire on tropical forest
Thus, fires decrease forest health by increasing fragmentation, causing desiccation, and
ultimately increasing forest susceptibility to future fire events, especially during drought
seasons (Cochrane & Laurance, 2002). Fire can produce a positive feedback loop in
which tropical forests are slowly (or in some cases quickly) degraded over time,
becoming increasingly fragmented, dried out, and ultimately even more vulnerable to fire.
Perhaps most concerning of all is that severely and repeatedly burned forests can
sometimes fail to regenerate even once the threat of fire has ceased. This is because
previous burning events can change microclimate conditions so significantly that the
resultant conditions no longer support the growth of tropical forest (Cochrane &
Laurance, 2002).
This study focuses on the specific threat to tropical forests of fires that emanate from
agricultural burning practices immediately adjacent to forest, specifically those within the
Eastern Arc Mountains of Tanzania. Although such fires threaten tropical forests
worldwide (Laurance, Useche, Rendeiro, et al., 2012), their threats to Eastern Arc
Mountain forests deserve particular attention due to the exceptionally high contributions
of these forests to global biodiversity (Myers, Mittermeier, Mittermeier, et al., 2000) and
their highly fragmented nature (Newmark, 1998).
1.4. The Eastern Arc Mountains of East Africa
The Eastern Arc Mountains (EAM) are a chain of 13 ancient and isolated mountain
groups that stretch from southern Kenya to southern Tanzania (Figure 1.1). For tens of
millions of years, these climatically-stable mountains and their montane forests have been
separated by vast expanses of lower-lying land making them ‘ecological islands’ well
suited for the evolution of rare and endemic life forms (Lovett & Wasser 1993). As a
result of the isolated and highly fragmented nature of the EAM, their location in Earth’s
productive tropical belt, as well as their climatic stability over probably the last 30 million
years, the EAM today exhibit exceptionally high levels of biodiversity and endemism
(Lovett & Wasser 1993). For example, EAM forests contain at least 800 endemic
vascular plant species (Burgess, Butynski, Cordeiro, et al., 2007), 211 endemic vertebrate
species (Rovero, Menegon, Fjeldså, et al., 2014), and an as yet unknown number of
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endemic invertebrates; however, for certain invertebrate taxonomic groups endemism
may be as high as 95% (Burgess, Butynski, Cordeiro, et al., 2007). To be more succinct:
the EAM forests are sometimes grouped with East Africa’s coastal forests into a single
ecoregion, called the ‘Eastern Arc’ ecoregion, and this ecoregion has the highest densities
of endemic vertebrates and plants on Earth (Myers et al. 2000).

Figure 1.1. The Eastern Arc Mountains (shaded in gray). Amani Nature Reserve is
shown in the upper right corner within the East Usambara mountain block. (Figure
from Rovero et al. 2014).

Such high densities of endemic flora and fauna in the Eastern Arc ecoregion is partly due
to the unusually high number of endemics, but it is also partly due to the relatively small
size of the ecoregion and EAM forests. This ecoregion covers approximately 30,000km2
(Myers, Mittermeier, Mittermeier, et al., 2000) but only 4,346 km2 is EAM forest (Platts,
Burgess, Gereau, et al., 2011). Today, EAM forests are less than 10% of their original
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size (Rovero, Menegon, Fjeldså, et al., 2014) and median forest patch size two decades
ago was only 10.2 km2 (Newmark, 1998). As a result, EAM forests are not only
recognised for their nearly unparalleled levels of endemism, but also for being amongst
the most threatened tropical forests on Earth. Moreover, because of the highly fragmented
nature of EAM forests, their biodiversity is particularly prone to edge effects, including
desiccation and fire. Together, these factors make the forest of the EAM a priority site for
addressing the threat of fire to tropical nature.
Unsurprisingly, fire has consistently been identified as one of the top threats to EAM
forests. In 2005, three governmental and non-governmental organisations together used a
variety of qualitative and quantitative approaches to assess the main threats to EAM
forests (MNRT, 2006). All approaches identified agricultural fires as the most serious
threat (MNRT, 2006; TFCG, 2005b). A more recent assessment by the Eastern Arc
Mountain Conservation Endowment Fund (EAMCEF) identified fire as the most severe
threat to the EAMs (EAMCEF, 2013). EAMCEF is a non-profit trust fund established in
2001 that acts a funding mechanism to support biodiversity conservation, local
livelihoods, and, more generally, integrated conservation and development programs in
the Eastern Arc Mountains.
1.5. Amani Nature Reserve
This study focuses in on Amani Nature Reserve (ANR), a tropical forest reserve and
UNESCO Man and Biosphere site located in Muheza and Korogwe districts of Tanga
region in northeast Tanzania. ANR is one of the EAM’s most celebrated reserves and like
other protected areas in the EAM, it suffers from recurrent wild fires emanating from
bordering agricultural communities (ANR, 2009, 2000). To address the threat of fire, the
reserve’s management spends a significant amount of money every year putting out fires
and implementing outreach and education programs in nearby communities in hopes of
changing villager behaviour and preventing future fires (ANR, 2009). Another main
aspect of ANR’s approach, however, has been to delegate fire management activities to
bordering villages, who in turn have created fire management strategies of their own.
Village fire management strategies in this context refer to specific policies and actions
taken by both village governments and villagers themselves to reduce the spread of farm
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fires to ANR. The details of village fire management are discussed in Chapter 2, but what
is noteworthy here is that despite such strategies, village fire management are failing
(ANR, 2009). This is particularly the case along the southern and western edges of ANR,
and most notably along the western scarp where fires (ANR, 2009).
1.6. Study aims and objectives
The aim of this study was to address the threat of agricultural fires to Amani Nature
Reserve in the EAM. More specifically, the study aimed to better understand agricultural
burning practices threatening ANR by using social science research methods in order to
quantity the use of agricultural burning practices in specific villages bordering ANR and
to illuminate whether certain social factors and/or underlying beliefs about burning
farmland are related to whether (and how) subsistence farmers in the study area burn
farmland. The ultimate aim of the study was to identify policy solutions that might curb
or alter agricultural burning practices and thus prevent the spread of farm fires to ANR
and, in doing so, conserve tropical biodiversity. To accomplish these aims, the study had
five specific objectives:
Objective 1: To quantify the prevalence of subsistence farmers using fire to prepare
farmland in villages located along the southwest border of ANR.
Objective 2: To investigate whether attitudes to conservation, attitudes and beliefs related
to burning farmland, and perceptions about whether fire is a threat to ANR are related to
burning behaviour at the study site.
Objective 3: To identify whether particular socioeconomic and demographic variables are
related to agricultural burning practices at the study site.
Objective 4: To explore what other factors within or without village governance systems
might be related to burning practices and/or the current failure of village fire management
strategies.
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Objective 5: To consolidate findings into policy options for mitigating the threat of fire to
ANR’s western block; to identify and prioritise villages for conservation interventions
specific to fire management.
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Chapter 2: Background
	
  
This chapter discusses ANR in more detail, as well as current agricultural practices
conducted around ANR and the specifics of village fire management strategies. It also
explores the relationship between attitudes, beliefs, and behaviour within the context of
conservation before finally discussing the social-psychological framework used in this
study to investigate beliefs about burning farmland.
2.1. Study site: The East Usambaras and Amani Nature Reserve
2.1.1. The East Usambara Mountains
ANR is located within the East Usambara Mountains of northeast Tanzania (review
Figure 1.1). Amongst the 13 mountain blocks that form the EAM, the East Usambara
block contains the third highest numbers of vertebrates (10 species) and plants (at least
100 species) endemic to a single EAM mountain block (Iversen, 1991; Lovett, 1998;
Burgess, Butynski, Cordeiro, et al., 2007; Rovero, Menegon, Fjeldså, et al., 2014). An
additional 30 vertebrates endemic to the broader EAM chain are also found in the East
Usambaras (Rovero, Menegon, Fjeldså, et al., 2014). These exceptionally high levels of
endemism have resulted in the East Usambaras consistently being ranked as one of the
top three priority sites for conservation in the Eastern Arc Mountains (Burgess, Butynski,
Cordeiro, et al., 2007; Rovero, Menegon, Fjeldså, et al., 2014).
The East Usambara Mountains and their endemic biodiversity are threatened by fire,
mining, illegal timber extraction, and invasive species (ANR, 2009; EAMCEF, 2013).
The threat of fire is particularly relevant to ANR (the focus of this study) because of the
steep topography of its western scarp, which allows fire to spread rapidly uphill and
deeper into the East Usambara Mountains (Figures 2.1.a and 2.1.b)
2.1.2. Amani Nature Reserve: location and climate
ANR, at 8,380 hectares, is the largest protected area in the East Usambaras. Apart form
supporting flora and fauna endemic to the East Usambaras and the broader EAM chain,
the reserve is also home to at least three species of vertebrates (2 amphibians and 1
reptile) strictly endemic to the reserve (EAMCEF, 2013).
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Figure 2.1.a. Amani Nature Reserve’s expansive western scarp. (Photo credit: Sean Denny, taken
on 5 July 2015.)

Figure 2.1.b. The steep topography of the western scarp, seen here at Sagama Hill, allows
potential fires from agricultural farms, like this farm in Shambakapori village seen in the
foreground, to spread rapidly uphill and into the reserve. (Photo credit: Sean Denny, taken on 28
June 2015).
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ANR is located at 5o04’- 5o14’ S and 38o32’-38o40’ E and ranges in elevation from 300
meters to 1,128 meters above sea level (ANR, 2009). Trade winds arriving from the
Indian Ocean approximately 40 km to the east bring moisture to the reserve that
precipitates as rainfall during two rainy seasons: March to May and October to December
(Anon, 1993). ANR is located at the most southern portion of the East Usambara
Mountains, as shown in an overview of the block in Figure 2.2.

Figure 2.2. The East Usambara Mountain block in northeast Tanzania. Amani Nature Reserve is
located in the most southern portion of the block (ANR, 2009).
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Annual rainfall in ANR varies depending on elevation and location within the reserve but
ranges from 1,200mm at the base of the reserve to over 2,200mm in the higher elevation
forests (Doody, Howell & Fanning, 2001). Such high levels of rainfall support semideciduous forest in the drier parts of the reserve, especially along the western scarp and
evergreen forest elsewhere. Evergreen forests transitions from sub-montane forest at
higher elevations to warmer and more luxuriant forest in the lowlands (ANR, 2009).
Native forest cover, however, comprise only about 70% of the reserve (TBA, 2007); fire
damage along the western scarp of the reserve has been so severe and consistent for
nearly two decades that a third vegetation type, ‘fire damaged’ or ‘degraded’ forest, is
often mentioned in official reports and comprises 6-7% of the reserve (ANR, 2000;
Doody, Howell & Fanning, 2001; UNDP, 2012; TBA, 2007). A further 22% of ANR is
divided between tea, cinnamon, teak, and Maesopsis eminii (umbrella tree) plantations
(TBA, 2007).
2.1.3. History of Amani Nature Reserve
The presence of plantations within ANR is an artifact of its origins. The Tanzanian
government created ANR in 1997 by consolidating state and privately owned forest into a
single reserve (ANR, 2000). Six forest reserves were unified together with forest
privately owned by sisal and tea companies (Mpanda, Luoga, Kajembe, et al., 2011). In
addition, smallholder farms, occupied by subsistence farmers, were incorporated into the
reserve. Local farmers who lost their land were financially compensated and relocated to
the border (ANR, 2009), although some resentment remains among those previously
displaced (K. Chowa (ANR forest officer), pers. comm.). Nonetheless, relationships
today between the reserve and local communities are generally positive (Vyamana, 2009).
A map of Amani Nature Reserve is shown in Figure 2.3, which shows the historical
ownership of the land that now forms the reserve. The figure also shows the villages that
border the reserve today and those used as study sites in the present study.
The creation of ANR was the result of growing local and international recognition of the
East Usambara Mountains as both a globally important site for biodiversity conservation
and a critically important water catchment area for hundreds of thousands of Tanzanians
(ANR, 2000). These mountains provide water and hydroelectricity for much of northeast
Tanzania and additionally create climatic conditions highly conducive to farming—the
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main livelihood activity for over 26,000 people living along the borders of ANR alone
(ANR, 2009).
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Figure 2.3. Amani Nature Reserve, showing ownership of its various components prior to being
unified into a single reserve (figure adapated from Mpanda et al. 2011). The four villages circled
were sites surveyed in the present study.

2.1.4. Governance and management of Amani Nature Reserve
ANR is owned by Tanzania’s Ministry of Natural Resources and Tourism (MNRT), but
operation and management of the reserve is delegated to the MNRT’s Forestry and
Beekeeping Division (FBD), which itself passes on daily management activities to a
Conservator (ANR, 2009). In addition to making daily decisions and overseeing the
overall functioning of the reserve, the Conservator meets with an advisory board twice a
year, which includes representatives of local communities. Thus, management of ANR
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occurs under a Joint Forest Management plan (JFM) (ANR, 2009). A JFM approach to
management was adopted at the reserve’s creation (ANR, 2000) and reflected a growing
trend in Tanzania to utilise Participatory Forest Management (PFM) approaches to forest
conservation (Vyamana, 2009).
Under the JFM arrangement, representatives from 19 ‘buffer villages’ partake in biannual
advisory board meetings with the Conservator and other relevant stakeholders, giving
local communities a voice in management decisions (ANR, 2009). In addition, under the
JFM, villages benefit from two provisions established to compensate communities for
restricted access to the reserve. These two benefits are revenue sharing and partial access
to ANR forest products under specific conditions.
As part of the revenue sharing scheme, twenty per cent of the combined annual revenue
generated from reserve ecotourism and research fees is distributed equally among the 19
buffer villages. In 2012, this equated to approximately USD 4000 or USD 200 per village
(UNDP, 2012). While this money is usually distributed to villages each year, if tourism
revenues are low the share may be temporary withheld by village management and added
to the following year’s twenty per cent before being distributed to villages ( M. Kijazi
(Conservator), pers. comm.). With respect to partial restrictions on access to the reserve,
members of buffer villages are allowed to enter the reserve two days a week to collect fire
wood, mushrooms, vegetables, fruits, and clay for pottery (ANR, 2009). Such activities,
however, are only allowed in particular border regions of the reserve that have been
designated as ‘local use zones’, which comprise only about 3.5% of the reserve (ANR,
2009).
Finally, as part of the JFM plan, buffer villages are required to have Village Natural
Resource Management Plans that are implemented by Village Environmental Committees
(VECs). VECs consist of 12-14 individuals and are considered the main link between
villages and reserve management; they are also responsible for regulating and enforcing
reserve restrictions on access to forest products and other village bylaws related to nature
conservation, including bylaws related to agricultural burning practices (ANR 2009).
2.2. An introduction to agricultural burning practices around Amani Nature
Reserve
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Although specific factors related to, and potentially driving, agricultural burning practices
are presented in Chapter 4, a fundamental understanding of why people burn farmland is
worth mentioning here. The nearly constant humidity and prolific rains in Korogwe and
Muheza districts, particularly along the slopes of the East Usambaras, give rise to tall and
quick growing grasses. Unattended farmland, even if left only temporarily, can become
overgrown within several months making it highly difficult for farmers to access ground
when wishing to cultivate their farms. Why people leave farmland unattended to is
discussed in Chapter 4, but what is important here is that farmland must be cleared prior
to cultivation and the quickest, least expensive, and least labour intensive option for
clearing is to burn.
2.2.1. Clearing with fire
There are two main ways farmers burn farmland in the study area: (1) farmers clear
farmland with fire by burning the entire plot—hereafter referred to as ‘clearing with fire’
(an example is shown in Figure 2.4), or, alternatively, (2) farmers burn vegetation in piles
constructed of grasses and other vegetation that have already been cleared by hand. This
second method is hereafter referred to as ‘selective burning’ because it restricts fire use to
selective locations within a farm.
According to discussions with EAMCEF And ANR staff, clearing with fire is the much
more destructive of the two burning methods. Because clearing with fire involves setting
fire to an entire plot of farmland, it unsurprisingly creates large amounts of
simultaneously burning vegetation. Although some farmers who clear with fire make fire
lines prior to burning—fires lines being cleared areas of vegetation at the boundaries of
farms that prevent farm fires from spreading to neighboring farms or to the forest—they
often do not create fire lines wide enough to sufficiently prevent the prolific amount of
fire or burning brush from spreading to neighboring vegetation, whether it be farmland or
forest.
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Figure 2.4. A farm in Potwe Mpirani being cleared with fire. (Photo credit: Sean Denny, taken on
29 June 2015).

2.2.2. Selective burning
Selective burning is a much more conservation-friendly behaviour though still potentially
harmful and damaging to adjacent forest. Selective burning can be conducted in various
ways but generally involves collecting already-cleared vegetation in a pile and burning
the pile away from neighboring farmland or forest. This method of burning concentrates
fire and makes it far more difficult for fire to unintentionally spread beyond farm
boundaries and potentially into the forest. Sometimes, however, piles are poorly
constructed or burned too close to farm boundaries, in which case fires still might spread
to the forest. Moreover, sometimes strong winds can blow burning vegetation at the tops
of piles to neighboring farmland or forest (K. Chowa (forest officer), pers. comm.).
2.2.3. The agricultural calendar and periods of burning
There are two agricultural growing seasons in the Tanga region of Tanzania. These run
from March to August (the first growing season) and from September or October to
November or December (the second growing season). When preparing for the first
growing season, farmers clear their farms for cultivation anytime between the months of
November and February, and sometimes even as late of March. For the second growing
season, land is cleared immediately after harvesting crops from the first growing season.
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This timing corresponds to August or September. Often, however, farmers do not grow
during the second agricultural season and consequently leave clearing until later in the
year.
Forest fires are almost entirely restricted to the months of January through March, during
the marked dry season of the rain calendar. At this time rainfall can drop well below
100mm (ANR, 2000). It is at this time that village fire management activities are most
important and when villagers also most commonly burn their farms.
2.3. Village fire management strategies
As mentioned previously, Village Environmental Committees (VECs) are tasked with
implementing village fire management strategies, including village bylaws intended to
reduce the risk of fire to the reserve (ANR, 2009). Such bylaws state that farmers must:
(1) create effective fire lines prior to burning, (2) burn farmland in the morning when the
environmental conditions are cooler and moister, allowing fire to be more easily
managed, and (3) inform the VEC prior to burning farmland. The latter requirement is to
ensure a VEC member accompanies a farmer when he or she burns is or her farm. This is
to make sure the farm is burned at the appropriate time of day and that fire lines of the
appropriate width have been constructed. Additionally, VEC members are responsible for
rallying the village to help control fires if they become unmanageable. Finally, a very
important component of VEC fire management strategies is to regularly conduct patrols
along the forest-village boundary to make sure the boundary is cleared of fallen trees,
branches, and overgrown vegetation. According to the JFM arrangement, and as a
stipulation of the revenue sharing scheme, VEC members from every buffer village are
required to make patrols twice a week to ensure boundaries are cleared and to guard
against illegal resource extraction (ANR, 2009). Money distributed to villages through the
revenue sharing scheme is supposed to be used to pay VEC members for clearing the
reserve boundary and conducting patrols.
2.4. Fire management failure
Despite the documentation of such bylaws and procedures in ANR’s management plans
for well over a decade, village fire management strategies are failing to prevent the spread
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of agricultural fires to the reserve (ANR, 2009). The reasons for such failure are
unclear—and, indeed, part of the reason this study was conducted—however, failure to
reduce the threat of farm fires to ANR might partly be due to the fact that the reserve’s
fire management strategy in the past has focused largely on education and awareness
raising activities. These efforts have hoped to improve local attitudes towards the reserve
and by doing so reduce environmentally irresponsible burning practices by local farmers
(TFCG 2005; FBD 2006; K. Chowa and M Kijazi, pers. comm.). Although assessing or
improving attitudes towards protected areas might elucidate local support or dislike for
conservation, conservationists are increasingly recognising that such activities are not
likely to fully explain or improve conservation-relevant behaviour (St John, EdwardsJones & Jones, 2010).
2.5. Applying social-psychological frameworks to understand behaviour in
conservation
2.5.1. Background: a need to move beyond attitude studies
As a result of recent movements in conservation to increase community participation and
local support for conservation activities (Western and Wright 1994), a number of studies
have assessed local attitudes towards protected areas and conservation interventions
(Holmes, 2003; Struhsaker, Struhsaker & Siex, 2005; Walpole & Goodwin, 2001;
Waylen, McGowan & Milner-Gulland, 2009; Infield & Namara, 2001; Allendorf, Swe,
Oo, et al., 2006). A central finding of these studies is that peoples’ attitudes towards
conservation are not always reflected in conservation-relevant behaviours; a general proconservation attitude might not result in a specific pro-conservation behaviour (St John,
Edwards-Jones & Jones, 2010). A particularly salient example from Trinidad
demonstrates this concept. Villagers from the northeast coast of Trinidad were found to
hunt wildlife as a popular pastime despite demonstrating conservation knowledge and
positive attitudes towards both conservation and ecotourism (Waylen, McGowan &
Milner-Gulland, 2009). Such hunting activities included opportunistically hunting a
critically endangered species. Infield and Namara (2001) similarly found a disconnect
between attitudes and behaviour when studying community support for Lake Mburo
National Park in Uganda. After seven years of diverse community-based conservation
interventions, attitudes towards the park had improved but illegal grazing remained high.
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This is not to say that pro-conservation attitudes cannot be coupled with pro-conservation
behaviour, as has been demonstrated elsewhere (see St. John et al. 2010 for a review), but
such mismatches provide empirical evidence in the conservation field for what socialpsychologists have known for decades: that behavioural intention is driven by more than
just attitudes and in fact by a variety of underlying determinants including socioeconomic
factors and beliefs (Ajzen, 1988). Therefore, when using social science approaches to
understand the drivers of behaviour, conservations must take a broader approach that
moves beyond only assessing attitudes. One such approach is applying the Theory of
Planned Behaviour to particular behaviours of interest to conservationists.
2.5.2. The Theory of Planned Behaviour
The Theory of Planned Behaviour (TPB), first developed by social psychologists in 1975
(Fishbein & Ajzen, 1975) provides a comprehensive psychological framework for
predicting human behaviour. TPB states that there are six underlying determinants of
behaviour: behavioural beliefs, outcome evaluation, normative beliefs, motivation to
comply, control beliefs, and power beliefs (see Figure 2.5 on page 19). These in turn
influence three high-order factors that ultimately influences behavioural intention:
attitude, subjective norms, and perceived behavioural control (Ajzen, 2002). Thus,
attitude is just one factor influencing behavioural intention.
2.5.2.1. Attitude
According to the TPB, attitude is driven by ‘behavioural beliefs’ and ‘outcome
evaluation’. A behavioural belief simply describes whether someone believes a behaviour
will result in an intended outcome. Using an example relevant to conservation, a
behavioural belief might be, ‘If I poach an elephant, I will have ivory to sell and meat to
feed my family.’ Outcome evaluation describes to what degree that person perceives the
outcome of the behaviour to be important. An outcome evaluation in this case might be,
‘Poaching an elephant to sell ivory is necessary to financially support my family.’
2.5.2.2. Subjective norms
Under the framework of the TPB, subjective norms are equally important in predicting
behavioural intention. Subjective norms relate to social pressures and are influenced by
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Figure 2.5. The Theory of Planned Behaviour (adapted from St. John et al. 2011).

‘normative beliefs’ and a person’s ‘motivation to comply’. Normative beliefs have to do
with how a person perceives other people around them act or feel. Using the previous
example, a normative belief might be, ‘People in my village disapprove of me poaching
elephants.’ A person’s motivation to comply describes how much that person values the
actions or opinions of others. For example our potential poacher might conclude, ‘It is not
important to me whether my neighbors approve of me poaching an elephant.’
Alternatively, this person might feel ‘It is important to me whether my neighbors approve
of disapprove of me poaching an elephant.’
2.5.2.3. Perceived behavioural control
Finally, perceived behaviour control has to do with whether a person believes he or she
has the ability to conduct the behaviour of interest and this may be dependent on many
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factors. Perceived behavioural control is influenced by ‘control beliefs’ and ‘power
beliefs’. A power belief describes whether someone will actually perform a specific
behaviour when given the opportunity. In our example, a power belief might be ‘If I have
a rifle and the opportunity to poach an elephant, I will poach the elephant.’ Control
beliefs describe whether someone feels capable of performing the behaviour itself. A
control belief might be, ‘It is easy for me to get weaponry necessary to poach an
elephant.’ Because control beliefs can be influenced by many factors (e.g. skill, financial
capital, emotional composure, etc.) they have a particularly strong role in influencing
whether someone intends to perform a behaviour versus whether he or she actually
perform a behaviour (Ajzen, 1988). This relationship is shown by the dotted line in
Figure 2.5.
2.5.2.4. Pros and cons to using the Theory of Planned Behaviour
There are particular pros and cons to using the TPB to understand and predict behaviour.
One of the major disadvantages is that knowledge is not directly measured in TPB. Others
argue, however, that a variety of factors not directly assessed in TPB are implicitly
reflected in particular beliefs that are evaluated by the TPB. Knowledge, for example,
might be reflected in someone’s behavioural or normative beliefs (or any of the
underlying determinants of behaviour for that matter), while restrictions due to law
enforcement (or lack of restrictions due to corruption) might be reflected in control
beliefs (Zubair & Garforth, 2006).
2.5.2.5. Using the Theory of Planned Behaviour to investigate burning behaviour
I adapted the TPB to investigate the underlying determinants of agricultural burning
practices adjacent to ANR. I chose to use the TPB for two main reasons: (1) Despite
being a legal behaviour, preliminary interviews in Tanzania suggested there is a social
stigma surrounding burning farmland at the study site; therefore I hypothesized social
norms might be an important factor driving burning behaviour and social norms are
strongly represented in the TPB, making TPB a fitting option; and (2) past education
activities by ANR management and other conservation organisations have made directly
measuring the impact of knowledge or conservation education on behaviour very difficult
if not impossible. The TPB does not directly measure knowledge or education, but these
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factors might still be represented in belief systems, making them potentially inclusive in
my assessment nonetheless.
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Chapter 3: Methods
3.1. Methodological framework
To investigate the threat of agricultural burning practices to forest in ANR, I took a social
sciences approach to understanding burning behaviour. The study was conducted in three
stages: (1) preliminary interviews with EAMCEF staff and ANR forest officers, (2) semistructured household interviews in four villages along the ANR’s southwest border, and
(3) focus group discussions in two of the four study villages. The design of the household
interview questionnaire and the topics discussed in focus groups were informed by the
initial interviews with EAMCEF and ANR staff. These interviews also informed the
selection of study villages and provided valuable perspectives on fire management from
conservationists working in the area. Throughout field work I also conducted site visits to
village farms and border regions of ANR to contextualise social survey data within actual
farm and forest settings. Together, the research methods employed were complementary,
allowing quantitative data generated through interviews to be analysed in the context of
qualitative data on village life and fire management issues around ANR. Table 3.1
provides an overview of the methodological framework and indicates which research
methods were used to address which of the study objectives listed in Chapter 1.
3.2. Preliminary interviews
Research began with informal discussions and unstructured interviews with EAMCEF
staff in Morogoro. These discussions were followed by visits to ANR and unstructured
interviews with ANR forest officers and EAMCEF’s staff member responsible for the
organisation’s efforts in the East Usambaras. During these interviews, I sought to
identify, from the perspective of conservationists, the key barriers to effective fire
management in agricultural communities bordering the reserve. Specifically, I sought to
identify the burning behaviours conducted by subsistence farmers that were viewed as
problematic by conservationists, as well as those burning behaviours that were viewed as
most conservation-friendly. The topics and content of interviews were recorded in memos
after interviews concluded and the information was subsequently used to inform the
design and content of village surveys. These early discussions also prompted the use of a
ranking exercise that informed the selection of study villages.
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Table 3.1. An overview of the research methods used to address each of the five study objectives.
Unstructured interviews
with EAMCEF staff and
ANR forest officers

Household
interviews

Focus group
discussions

Objective 1: To quantify the
prevalence of agricultural
burning practices in villages
bordering ANR

x

Objective 2: To investigate
relationships between
attitudes, perceptions, beliefs,
and burning behaviour

x

x

Objective 3: To investigate
relationships between
socioeconomic/demographic
variables and burning
behaviour

x

x

Objective 4: To explore other
factors that might be related
to burning practice and fire
management failure

x

Objective 5: To suggest
policy options for reducing
the threat of fire to ANR

x

x

Site visits

x

x

x

x

3.2.1. The ranking exercise
Through preliminary discussions with EAMCEF staff and ANR forest officers, the
southwest border region of ANR was identified as an ideal site for the study. This
particular region of ANR was chosen because reserve managers perceive villages in this
area to be responsible for annual forest fires that not only burn the southwest corner of
ANR, but also sometimes the reserve’s entire western border.
Nine neighboring villages located along the reserve’s western and southwestern borders
were identified as potential sites from which farm fires spread to the reserve. However,
only four of these villages were chosen for the study due to time constraints. Which of the
nine villages were chosen was based primarily on the results of a ranking exercise
conducted in early June by myself and two key informants: EAMCEF’s staff member
responsible for the East Usambara Mountain block and ANR’s forest officer responsible
for outreach and monitoring activities in the villages of concern. A secondary but also
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important factor influencing village selection was the geographic proximity of the village
to Muheza town, where I was based.
During the ranking exercise, I asked the participants to produce a single list ranking the
nine villages in the order that they (the participants) perceived the villages to be sources
of farm fires threatening forest within ANR. Villages thought to be most problematic
were put at the top of the list and those least problematic at the bottom. I facilitated the
exercise and together we assigned each of the nine villages an individual ranking; we
additionally placed each village within one of three categories: ‘most likely to be a cause
of forest fires’, ‘likely’, and ‘not likely’. The results are shown in Appendix 1.
Based on these two criteria—likelihood to be a source of fires threatening the reserve and
geographic proximity to Muheza town—three of the four villages placed in the ‘most
likely to be a cause of forest fires’ category were chosen (see Figure 2.3 on page 12). The
fourth and final village was chosen for two reasons: (1) its close geographic proximity to
the other three villages, and (2) it was placed in the ‘not likely to be a cause of forest
fires’ category. Choosing this final village (Potwe Ndondondo), allowed for potential
comparisons to be drawn between the primary villages of interest and a neighboring
village not considered to be a source of fires threatening the reserve. Table 3.2 lists the
four study villages along with each village’s ranking given during the exercise as well as
the number of household interviews and focus group discussions subsequently conducted
within each village.
Table 3.2. Study villages with numbers and type of surveys conducted per village. The number of
households and population in each village were taken from the most up to date village registers.

Village

Village
population
(2015)

Number of
households
(2015)

Number of
households
interviewed

Number of
focus group
discussions

Rank given
in exercise

Kwamzindawa*

414

102

42

3

3

Shambakapori*

578

242

54

0

4

Potwe Mpirani*

1221

320

60

3

1

Potwe Ndondondo

2729

682

56

0

9

*Placed in the ‘most likely to be a cause of forest fires’ category.
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3.3. Household Interviews
Household interviews were used to quantify the prevalence of burning practices in the
study villages and to investigate potential relationships between subsistence farmers’
underlying beliefs, socioeconomic and demographic characteristics (age, tribe, gender,
education, place of origin, wealth), and burning behaviour. The behaviours investigated
were specifically ‘clearing with fire’ and ‘selective burning’. Selective burning, although
still problematic, was considered a much more-conservation friendly behaviour than
clearing with fire.
Semi-structured interviews were conducted with approximately 40-60 households per
village. Interviews lasted on average 14-15 minutes and were conducted with either the
male or female head of the household. All respondents were ensured anonymity and
given free, informed prior consent and told they could withdraw at any time. I conducted
all interviews except those at Potwe Ndondondo, which were conducted solely by my
research assistant in my absence. I was present at all other interviews during which
interviews were simultaneously translated from English into Swahili and then back into
English with the help of a locally hired translator. The translator was guided by a Swahili
version of the questionnaire (Appendix III) to ensure translations were as consistent as
possible across interviews.
3.3.1. Assessing types of crops grown: ‘seasonal and permanent’ versus ‘seasonal only’
Prior to discussing burning behaviour, I asked each respondent about the types of crops
grown by his or her household to separate households that grew permanent crops (crops
that were not replanted every, for example fruit trees) in addition to seasonal crops from
households that only grew seasonal crops. This was done to place households in one of
two categories for analysis: ‘permanent and seasonal crops’ and ‘seasonal crops only’.
Whether a particular crop was ‘seasonal’ or ‘permanent’ was pre-assessed through
discussions with key informants and my translator.
3.3.2. Measuring burning behaviour
To measure burning behaviour I directly asked respondents whether they used fire last
year to clear farmland. If the respondent said ‘no’, he or she was subsequently asked if he
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or she selectively burned. These two behaviours were considered mutually exclusive
because clearing with fire burns an entire farm and thus effectively removes the
opportunity to selectively burn. An underlying assumption was therefore that people who
cleared with fire did not additionally selectively burn. However, clearing with fire was
considered such a problematic behaviour in itself that for the purpose of the study it was
considered sufficient to separate respondents who cleared with fire from those who
selectively burned, regardless of whether those who cleared with fire also selectively
burned.
3.3.3. Measuring beliefs, subjective norms, and attitudes
Attitudes, subjective norms, and beliefs about burning farmland were measured using
Likert scales and in some cases open-ended questions (Appendix II). Each respondent
was asked to state his or her level of agreement with five belief statements that assessed
four of the Theory of Planned Behaviour’s (TPB) six behavioural determinants:
behavioural beliefs, normative beliefs, motivation to comply, and control beliefs.
‘Outcome evaluation and ‘power beliefs’ were not assessed due to time constraints and
issues with translation. The five statements, and which of the TPB behavioural
determinants they represented, were as follows:

•

‘Using fire to prepare my farm will help my harvest.’ (Behavioural belief)

•

‘The majority of people in my village use fire to prepare their farms.’ (Normative belief)

•

‘The village leaders would be okay with me using fire to prepare my farm.’ (Normative belief)

•

‘It is important to me that I act how the village leaders expect me to.’ (Motivation to comply)

•

‘If I want to prepare my farm, I have no other option except to use fire.’ (Control belief)

The control belief statement was purposely about overcoming the behaviour of interest
(burning farmland) rather than about whether the respondent believed he or she had the
ability to conduct the behaviour itself. While this deviates slightly from the framework of
TPB because it is does not ask strictly about the respondent’s perceived ability to perform
the behaviour of interest, the modification was made because this study was not using
TPB to calculate a numerical value for the purpose of predicting behavioural intention
(one purpose of the TPB (Ajzen, 1991)). Rather, the study sought to identify factors that
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might be related to whether a farmer chooses to burn farmland. The economic and
physical barriers to burning farmland are minimal, requiring less money and labour than
all other alternative options for preparing farmland; thus, I found it more relevant to
investigate whether farmers felt they could overcome their use of fire rather than whether
they had the ability to use fire itself. Finally, because power beliefs were not assessed in
this study, beliefs about overall perceived behavioural control were predominately
influenced by the particular control belief statement used in this study. However, this was
a known limitation of the modified framework.
The belief statements fit into a modified version of TPB, illustrated in Figure 3.1 on the
following page. As previously mentioned, time constraints, issues with translations, and
even the complex nature of the behaviour investigated—burning farmland—precluded
employing the full TPB framework to assess burning behaviour. As such, the use of TPB
in this study to investigate burning behaviour is preliminary and is intended to provide
insight for future work on understanding agricultural burning practices surrounding ANR.
Nonetheless, particular elements, especially subjective norms, were thoroughly
investigated in the modified TPB framework used in this study.
To assess villagers’ attitudes to ANR, respondents were asked to express their level of
agreement with the statement, ‘The Tanzanian government should reduce its efforts to
conserve the Amani forest.’ (ANR is locally known as the ‘Amani forest’) This statement
was adopted from Waylen et al. (2009) and chosen because it provided a way to measure
attitudes without associating particular value systems with the reserve (e.g. ecosystem
services, conservation) that could potentially influence the respondent’s answer. By also
using a negatively-framed statement, it increased the likelihood respondent’s would
consider the statement in depth and in doing so avoid a natural tendency to simply
agreement with statement—also known as the ‘yes effect’ (Newing, Eagle, K., et al.,
2011). Finally, to assess whether respondents believed fire was a threat to the reserve, I
asked respondents to express their agreement with two statements: ‘Fires from peoples’
farms are a serious threat to the Amani forest.’ and ‘There are other threats to the Amani
forest more serious than fire.’
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Outcome evaluation
Attitude
Behavioural belief
‘Using fire to prepare my farm will help my
harvest.’	
  

	
  

‘I believe burning farmland is
beneficial to my harvest and
livelihood.’

Normative belief #1
‘The majority of people in my village use fire
to prepare their farms.’	
  

‘The village leaders would be okay with me
using fire to prepare my farm.’	
  

Motivation to comply

Behavioural
intention

Subjective norms

Normative belief #2

	
  

‘Burning farmland is a common and
socially acceptable behaviour in my
village.’

	
  

‘I intend to burn
farmland.’

Behaviour
Burning
farmland

	
  

‘It is important to me that I act how the village
leaders expect me to.’

Control belief
‘If I want to prepare my farm, I have no other
option except to use fire.’

	
  

Perceived behavioural control
‘I do not have the capacity to
overcome my use of fire to prepare
farmland.’

Power beliefs

Figure 3.1. The modified version of TPB used to investigate the underlying determinants of burning behaviour in villages bordering ANR. Because outcome
evaluation was not directly assessed, the belief statement at the ‘Attitude’ level is based on the assumption that an increased harvest was perceived by
farmer’s to be important to their livelihoods. This was considered an appropriate assumption given the limitations of the study and especially because farming
was the main livelihood activity practiced in the study area.
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3.3.4. Measuring wealth
Asking participants directly about income or household assets apart from livestock was
considered inappropriate because discussing agricultural burning activities was already a
sensitive issue (see below). Instead, I considered three factors to assess wealth: the
construction material of the respondent’s house, ownership of livestock, and the total area
(in hectares) of farmland owned by the respondent. These factors were suggested by key
informants as the most suitable proxies of wealth in the study area; they were also
consistently ranked as top proxies for wealth by villagers in a 2009 study investigating
financial impacts of PFM across a diverse rage of villages within the EAM (Vyamana,
2009).
I ranked households by wealth using a point system in which households were given 1
point for each of the following circumstances: if the house was made of brick or cement
(rather than mud), if the household owned any cows or goats, and if the total farm area
owned by the respondent was above the median total farm area owned by households
across the study area. I then added up the household’s points, producing four ‘wealth
ranks’ according to the four possible scores: 0, 1, 2, or 3. However, households with 2
and 3 points were subsequently combined into a single category to increase sample size
for analysis. Therefore, households were given one of three wealth ranks: wealth rank 1,
wealth rank 2, or wealth rank 3, with wealth rank 1 being the poorest and 3 the wealthiest.

3.3.5. Choosing a sampling method for households
Households were chosen as the unit of response because farms in the study area are
predominately owned by households rather than individuals or extended families.
Households were defined as the group of people which share a ‘cooking pot’ in the
evening. Systematics sampling for households was not possible because households in the
study villages were not arranged in an obvious pattern (e.g. linearly along a road).
Additionally, sufficiently detailed village registers were not consistently available for all
four villages to allow households to be numbered and systemically or randomly selected.
In light of these limitations, quota sampling was conducted. At each village, prior to
surveying, I visited the ‘village office’, where village administrative tasked are
conducted, and obtained information on the total number of households in the village
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specified by sub-village. In Tanzania, sub-villages are separate, but often continuous,
geographic areas within villages that act as neighborhoods or quarters. In some cases, a
particularly large or extended family, or even immigrants originating from a similar
region of Tanzania, can dominate the demographics of a particular sub-village. Thus, in
order to ensure that I did not miss any important demographic components of a village,
all sub-villages in each village were surveyed.
At each village, I set out to sample 60 households. Prior to surveying, I divided the
number of households in each sub-village by the total number of village households. This
gave me the proportion of households in each sub-village. I then multiplied each
proportion by 60 to obtain the quota of households to be surveyed in each sub-village.
Within each sub-village, I tried as much as possible to obtain a representative sample of
households by systematically moving from one side of the sub-village to the other,
interviewing every other household when possible and only moving on to the next house
when no one was present. While this method served as the foundation of my sampling
strategy, it could not be followed consistently; occasionally, households were also
opportunistically visited if many houses in the sub-village were empty. Thus, samples
from sub-villages cannot be said to be truly representative. However, as a whole, samples
from sub-villages reflected the demographics of villages and were as representative as
could be achieved within the time constraints of field research.
3.3.6. Piloting
The interview questionnaire was piloted with 12 farmers in Mnyuzi village (Mnyuzi) on
13 June 2015. Mnyuzi (identified in Figure 2.3) is one of the nine villages initially
identified as a potential source of farm fires threatening ANR. During the pilot, all
respondents quickly denied burning farmland themselves but admitted that most other
people in the village burn and that uncontrolled farm fires are a serious problem.
The pilot therefore revealed that despite being a legal and well-known behaviour, burning
farmland is a sensitive behaviour and farmers were somewhat reluctant to talk openly
about burning their own farms. With changes in place to accommodate the sensitive
nature of discussing fire (e.g. ceasing using an audio recorder, limiting the number of
direct questions about fire use, and generally rephrasing the wording of several questions)
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on 19 June 2015 the questionnaire was re-piloted in a sub-village of Potwe Mpirani that
was designated for the second pilot and not surveyed in the actual study. The second pilot
was well received and most respondents admitted to using fire to prepare farmland. Data
collection began shortly thereafter, on 23 June 2015.
3.3.7. Data Analysis
Quantitative data from household interviews were analysed using univariate tests.
However, a Generalised Linear Mixed Model (GLMM) would have been more suitable if
time had permitted, allowing variables such as TPB attributes, attitudes to ANR, wealth
rank, and age to be tested in combination, with village as a random effect.
Pearson’s chi-squared tests were used to test whether belief statements, socioeconomic,
and demographic variables were related to burning behaviour. In instances in which
expected frequencies were less than five, Fisher’s exact test was used. Any significant
findings from Fisher’s exact tests were explained, though cautiously, by comparing the
observed counts and, in some cases, the standard residuals of the corresponding chisquared output. For Likert statements, only ‘agree’ and ‘disagree’ responses were
analysed due to the small number of counts in the other categories. The other categories
were not amalgamated because in some cases respondents strongly appeared to choose
‘cannot decide’ or ‘neither agree nor disagree’ because they did not understand the
question. Variables were tested for whether they were related to a particular burning
method (clearing with fire versus selective burning) and also whether they were related to
burning in general (using either method). All tests were run in R Studio Version 0.98.501.

3.4. Focus group discussions
Focus group discussions were conducted to obtain an understanding of village life in the
study area, to triangulate information obtained in household interviews, and to discuss as
yet unexplored factors that might contribute to burning activities. Topics included both
those related to fire and not. Topics not related to fire included: village governance, the
economic realities of subsistence farming at the study site, details of the agricultural
calendar, and the past exposure of study villages to conservation education. Topics
related to fire included: current burning practices, village bylaws related to fire
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management, reasons for burning farmland, the perceived barriers to effective fire
management, and solutions for reducing or even eliminating the practice of burning
farmland.
Focus groups discussions were held in Kwamzindawa and Potwe Mpirani. It was not
possible to conduct focus groups in Shambakapori and Potwe Ndondondo because of an
untimely medical incident. In each of the two villages surveyed, three focus group
discussions were conducted: one with village leaders, another with representatives of the
village VEC (none of whom were village leaders), and a third with farmers who belonged
to neither of the former two groups. Participants, gathered by the village chairman, were
given free prior informed consent. To ensure participants felt comfortably speaking freely
about fire, non-focus group participants, including village leaders (when they themselves
were not acting as participants) were asked to give the focus group participants privacy
and respectfully avoid the building in which focus group discussion were held. Focus
groups were limited to 4-6 participants plus the translator and myself, were mixedgender, and ran between 58 minutes to 2 hours and 11 minutes. The ages of participants
ranged from 21 to 72, however most respondents were between 31 and 50.
Focus groups discussions were simultaneously translated between English and Swahili
with the help of my translator, recorded using an audio recorded, and transcribed as soon
as possible after discussions concluded. Data was subsequently organised in Microsoft
Excel to look for trends and themes emerging from the discussions. At the end of each
focus group, participants were given 2000 Tanzanian Shillings (TSH) each (equivalent to
0.98 USD), which was regarded by village leaders as an appropriate gift.
3.5. Site visits
	
  
Farms were visited in three of the four villages (all except Potwe Ndondondo), however
farm visits were opportunistic and only in once case was a visit to a farm accompanied by
the farm’s owner. My translator and research assistant accompanied me, however, during
all farm visits and in these instances he elaborated on farming methods relevant to the
study area, for example by pointing out the constraints of intercropping permanent and
seasonal crops.
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Sagama Hill (identified in Figure 2.3) was the only site visited within ANR. Sagama Hill
suffers from recurrent fires and visiting this site provided an opportunity to directly view
the impacts of fire on ANR’s border regions.	
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Chapter 4: Results
To investigate the prevalence of, and factors related to, agricultural burning practices
bordering ANR, household interviews, focus group discussions, and site visits were
conducted in four villages along the reserve’s southwest border. Interviews were also
conducted with EAMCEF and ANR staff to provide preliminary information for
project design and to identify and rank, from the perspectives of local
conservationists, the precautionary actions that local farmers can take to minimise the
threat of fire to the reserve.
4.1. Precautionary actions farmers can take to minimise the threat of fire to
Amani Nature Reserve
EAMCEF and ANR staff identified three precautionary actions that farmers can take
to minimise the potential spread of fire to ANR. These were the same behaviours as
outlined in the village bylaws. These are, in order of importance according to the key
informants: (1) creating effective fire lines prior to burning (2) burning farmland in
the morning, and (3) informing the Village Environmental Committee (VEC) prior to
burning. When questioned about what made fire lines ‘effective’, ANR staff stated
fire lines should be 6 meters wide; however, they also admitted making a fire line at
this width was a very laborious task, as clearing is done by hand with a machete and
can be a very time-intensive and physically demanding process. Finally, above all
else, key informants stressed the importance of reducing the practice of clearing with
fire.
4.2. Prevalence of burning
Direct questioning about burning activities during household interviews revealed that
43% of respondents (n=79/184) burned farmland last year. 13% of respondents
(n=23/184) stated that they cleared with fire while 30% (n=56/184) stated they
selectively burned. Potwe Mpirani had the highest prevalence of respondents that
cleared with fire last year. In Potwe Mpirani, 21% of those interviewed (n=11/53)
cleared with fire. Shambakapori, however, had the highest prevalence of respondents
that selectively burned last year—52% of villages interviewed (n=25/48)—and the
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highest prevalence of burning overall. In Shambakapori, 71% (n=34/48) of villagers
practiced one of the two burning methods this past agricultural season. Prevalence
results for each village are listed in Table 4.1.
Despite these results, the prevalence of burning behaviour in the villages surveyed is
likely an underestimate due to the influence of social desirability bias on respondents’
answers to direct questions about fire use. Social desirability bias describes the desire
among respondents to portray themselves in a positive light (Newing, Eagle, K., et al.,
2011), which may have led some respondents in this study to conceal their use of fire.
Although the effect of social desirability bias cannot be confirmed in this study, its
presence was supported when respondents were confronted about making
contradictory statements during interviews about their use of fire. Thus, burning
behaviour in the study area is likely higher than the results reported through direct
questioning.
Table 4.1. The percentage of respondents in each village that practiced each of the burning
methods, either method, and neither method during this past agricultural season.

Village

% that cleared
with fire

% that
selectively
burned

% that used
either method

% that used
neither method

Kwamzindawa (n=38)

10

16

24

76

Shambakapori (n=48)

19

52

71

29

Potwe Mpirani (n=53)

21

11

32

68

Potwe Ndondondo (n=45)

0

42

42

58

4.3. Factors related to burning
The factors that were investigated through household interviews and subsequently
found to be related to burning are summarised in Tables 4.2 and 4.3 (on pages 35 and
36, respectively), along with key findings. Factors investigated but not related to
burning were household size, gender, and place or origin. ‘Tribe’ as a factor was
unable to be tested statistically due to the high number of tribes represented in each of
the study villages. Nineteen tribes in total were represented across the four study
villages: 10 in Kwamzindawa, 12 in Shambakapori, 9 in Potwe Mpirani, and 9 in
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Potwe Ndondondo (Appendix IV). Other factors found to not be related to burning
behaviour were whether a respondent perceived fire to be a threat to ANR and
whether a respondent perceived there were threats to ANR greater than fire.

Table 4.2. Socioeconomic and demographic factors related to burning behaviour. All factors
were tested using Pearson’s chi-squared test, except for ‘age group’. Age group was tested
using Fisher’s exact test, which is why no test statistic is reported for this variable.
Explanatory
variable

Test statistic,
df

Village

χ2 = 39.259,
df = 6

P-value

Sign.

Key findings

6.368e-07

***

Respondents from Shambakapori were more
likely to both selectively burn and burn in
general; respondents from Kwamzindawa were
less likely to both selectively burn and burn in
general.
Respondents in Potwe Mpirani were more likely
to clear with fire; those from Potwe Ndondondo
were much less likely to clear with fire.

χ2 = 0.950,
df = 1

0.330

ns

Whether respondents grew permanent crops in
addition to seasonal crops was not related to
whether the respondent burned farmland in
general.

χ2 = 5.538,
df = 2

0.063

(*)

Amongst the respondents who did burn last
year, those who grew seasonal crops only were
more likely to clear with fire.

Wealth rank

χ2 = 11.878,
df = 5

0.018

*

Respondents in the lowest wealth rank (out of
three) were more likely to clear with fire;
respondents in the middle wealth rank were
more likely to selectively burn; those in the
highest wealth rank were more likely to practice
neither burning method.

Age group

-

0.074

(*)

Respondents over 60 years of age were more
likely to clear with fire.

Types of
crops grown

Sign. = significance, ns = not significant, (*) p < 0.1, *p < 0.05, **p < 0.01, *** p < 0.001

Table 4.3. Belief statements and attitudes related to burning behaviour. All factors were tested
using Pearson’s chi-squared test, except for ‘behavioural belief’. This factor was tested using
Fisher’s exact test, which is why no test statistic is reported for this variable.
Type of
statement
Behavioural
belief

Statement
‘Using fire to prepare
my farm will help my
harvest.’

Test
statistic, df

Pvalue

Sign.

Key findings

-

0.002

**

Respondents who agreed
were more likely to clear
with fire.

	
   37	
  

Normative
belief

‘The majority of
people in my village
use fire to prepare their
farms.’

χ2 = 7.454,
df = 2

0.024

*

Respondents who agreed
were more likely to clear
with fire and also more likely
to burn farmland in general.

Normative
belief

‘The village leaders
would be okay with
me using fire to
prepare my farm.’

χ2 = 5.841,
df = 1

0.016

*

Respondents who agreed
were more likely to clear
with fire and more likely to
burn in general.

Motivation
to comply

“It is important to me
that I act how the
village leaders expect
me to.”

χ2 = 5.177,
df = 1

0.023

*

Respondents who disagreed
were more likely to burn
farmland in general.

Control
belief

‘If I want to prepare
my farm, I have no
other option except to
use fire.’

χ2=19.112,
df = 1

1.233
e-05

***

Respondents who agreed
were more likely to burn
farmland in general.

Attitude
towards
ANR

‘The Tanzanian
government should
reduce its efforts to
conserve the Amani
forest.’

χ2 = 3.308,
df =1

0.069

(*)

Respondents who agreed
were more likely to burn
farmland in general, but not
more likely to practice a
particular burning method.

Sign. = significance, (*) p < 0.1, *p < 0.05, **p < 0.01, *** p < 0.001

4.4. Local attitudes towards Amani Nature Reserve
Local support for ANR was measured using a respondent’s level of agreement with
the statement, ‘The Tanzanian government should reduce its efforts to conserve the
Amani forest.’ and the follow-up open-ended question, ‘Why did you choose your
answer?’ The open-ended question provided a diversity of answers, but several
themes emerged which were strongly echoed in focus groups. While specific reasons
given were not tested for relatedness to burning behaviour, they importantly reveal the
attributes of ANR most valued by locals.
The vast majority of respondents expressed positive feelings towards ANR. During
the household interview, 88% of respondents (n=159/181) disagreed with the
statement, ‘The Tanzanian government should reduce its efforts to conserve the
Amani forest.’ Moreover, respondents were often emphatic in their disagreement and
some even appeared angry at me for suggesting that the government reduce its efforts
to conserve Amani Nature Reserve. Most respondents felt they depended on the forest
for their livelihoods. It was not uncommon for respondents to exclaim, ‘How can we
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live if the forest is reduced!?’ or ‘The forest protects us!’, or, as one women simply
(and rather solemnly) put it, ‘I need the forest to be here.’
4.4.1. Respondents’ reasons to not reduce government efforts to conserve Amani
Nature Reserve
There were six main reasons respondents disagreed with the statement, ‘The
Tanzanian government should reduce its effort to conserve the Amani forest.’ The
reasons were expressed as services provided by ANR. They are presented in Figure
4.1 on the following page.

175

Response count
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rain/water
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Nature
conservation

Source of
firewood

Source of
timber

Attracts
tourism

Reasons to not reduce efforts to conserve Amani Nature Reserve

Figure 4.1. The top reasons given by respondents for why they disagreed with the statement,
‘The Tanzanian government should reduce its effort to conserve the Amani forest.’

Amongst the reasons respondents disagreed with the idea of reducing government
protection of ANR, the most common were related to the provisioning services of
ANR. The most frequent reason, mentioned by 81% (n=129/159) of respondents, was
that the forest was a source of rainfall and water. Some respondents felt very strongly
about this, likening the disappearance of the forest to desertification or the
disappearance of rain itself, as one respondent put it, ‘If they take away the trees, how
will we get rain?’ and another, ‘If they reduce their effort, the rain will become
scarce—even the crops will become scarce.’ Another provisioning service frequently
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mentioned was the provisioning of firewood: 25% (n=39/159) of respondents from
household interviews mentioned firewood as a reason for maintaining protection of
ANR. Focus group participants were even more emphatic about the important role of
the ANR in providing firewood, with four of the six focus groups directly expressing
this as a benefit of ANR.
Other provisioning services of ANR mentioned by respondents in household
interviews are listed in Table 4.4 below.
Table 4.4. Provisioning services of Amani Nature Reserve (ANR) mentioned by respondents
who disagreed with reducing government protection of ANR. ‘Rain’ and ‘water’ are grouped
together because it was difficult at times to distinguish whether respondents specifically
meant one over the other.

Resource provisioned by ANR

Number of respondents
mentioning resource

Percentage of respondents that
mentioned the resource out of the
total number of respondents (n=159)

Rain/water

129

81

Firewood

39

25

Timber

15

9

Food plants and mushrooms

11

7

Medicinal plants

10

6

Natural resources (general)

5

3

Charcoal

4

3

Honey*

4

3

*ANR has initiated apiculture in the study area as an alternative livelihood project. Hives are
placed in the forest as a further incentive to stop farm fires from reaching the forest. As a
result, honey is sometimes seen as a forest product.

The second most common reason respondents disagree with the idea of decreased
government conservation efforts of ANR was that the forest provided favourable
climatic conditions, mentioned by 30% of respondents (n=48/159). While some
respondents specifically mentioned cool temperatures provided by the forest (n=18),
the majority of respondents (n=30) simply mentioned pleasant living conditions
without providing further elaboration.
Nature conservation, mentioned by 28% of respondents (n=45/159) was the third
most common reason for maintaining protection of ANR. Nature conservation
included responses about ANR’s role in conserving wildlife (n=32), plants (n=6), or
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both wildlife and plants (n=7). Responses regarding plant conservation included those
about conserving trees and also responses about the rarity or even endemic status of
plants found in ANR.
4.4.2. Respondents’ reasons for reducing government conservation efforts of Amani
Nature Reserve.
Not all respondents were positive about ANR and 8% (n=14/181) of respondents
agreed with the idea of reducing government efforts to conserve ANR. Over half—
eight of the fourteen—of these respondents were from Shambakapori, six of which
expressed negative attitudes towards the reserve because of crop-raiding wildlife,
mentioning bush pigs (Potamochoerus lavatus), baboons (Papio cynocephalus), and
the black and white colobus (Colobus angolensis palliates) as being particularly
problematic animals. All respondents that mentioned crop-raiding wildlife as a
problem were from Shambakapori except one individual from Potwe Ndondondo.
The other half of respondents that agreed with reducing efforts to conserve ANR felt
there currently was not enough land available for farming.
4.4.3. A general tolerance
Although crop raiding engendered negative attitudes among a number of respondents
in Shambakapori, others in the study area felt that the benefits of the reserve
outweighed the costs of crop raiding. This was particularly expressed in focus groups
(although unfortunately no focus groups were conducted in Shambakapori). When I
challenged focus group participants in Kwamzindawa and Potwe Mpirani on the
presence of crop-raiding wildlife and the costs of tolerating their presence, a common
sentiment, as expressed by one man was, ‘They exist, but the forest must stay.’
In other instances focus group participants expressed tolerance to restrictions on the
use of forest products and land. In a focus group with farmers in Potwe Mpirani, one
man expressed, in reference to restrictions on collecting fire wood from trees that
were still standing, ‘The problem is that we can’t collect those things. But if they don’t
restrict such activities the rainfall will go away and we won’t manage to live here.’
Another respondent, from Potwe Ndondondo, mentioned ‘Although we have a
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scarcity of land to farm, [the government] must continue to protect the forest because
it is our source of water, rain, and tourism.’
4.4.4. The role of revenue sharing
For some respondents, whether they perceived their village to be receiving its share of
the ANR tourism revenue influenced their attitudes towards reserve management. In
Kwamzindawa, participants of the VEC focus group were upset that it had been two
years since tourism revenue had been shared with the village (a fact later confirmed
by the reserve managers). While these participants thought favourably of the forest
and reserve, they were dismayed that the reserve managers had not followed through
with this condition of the JFM agreement. Because a significant portion of the tourism
money shared with villages is used by VECs to pay their members to help clear the
reserve boundary, not only were they unsatisfied about their village not receiving the
money in general, they also felt slighted about performing a task for the reserve
without receiving the promised payment.
4.5. Reasons people burn farmland revealed
This next section discusses general trends and themes emerging from focus groups
discussions regarding reasons for burning farmland; however, it also includes insights
gained through respondents’ comments during household interviews. Several reasons
were consistently mentioned for why people burn farmland. The most common
reason, mentioned in all focus groups and by many household respondents, was
simply to quickly remove ‘tall grasses’ prior to cultivation. As mentioned in Chapter
2, unattended farmland can become quickly overgrown (Figure 4.2). Focus group
participants gave many reasons for why people leave farmland fallow and unattended
to, but the main reasons were, in no particular order: (1) because people lack the
human or financial capital to cultivate or harvest their farms, (2) because frequent
crop-raiding by wildlife form the reserve makes a farm financially unviable, and (3)
because the owner has moved elsewhere or died.
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Figure 4.2. An overgrown farm in Kwamzindawa with grasses well over a meter tall. The
reserve boundary can be seen in the background as a line of teak trees.. (Photo credit: Sean
Denny, taken on 5 July 2015.)

When people do wish to finally clear an overgrown farm, respondents said people
often do so too late in the agricultural season and as a result feel pressured to clear
their farms as quickly as possible in order to begin cultivating. As mentioned
previously, the quickest, least expensive, and least labour intensive option for clearing
is to burn. The second such option is to clear vegetation by hand and then selectively
burn. While farms could theoretically be cultivated with a tractor or livestock,
participants said these options were unaffordable or unrealistic, and that for most
people clearing by hand is the only alternative to burning. February and March were
identified as being too close to the cultivating season (March and April) to clear
farmland by hand and still have time to plant crops. The reasons why some people
wait until February and March to attend to overgrown farms were not fully identified
in this study; however, focus group participants in general felt it was simply
avoidance of a highly labour intensive activity.
Another reason stated for why people burn is because burning is an effective method
for removing ‘wadudu’, the Swahili word for ‘insects’ but which in this context
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translates to ‘crop pests’. Snakes were additionally mentioned as reasons for clearing
farmland with fire rather than by hand. While such concerns were mentioned, they
were not unanimously agreed upon as reasons for burning farmland, with two of the
six focus groups deliberately stating that snakes and crop pests were not a main
reason for burning farmland.
4.6. Reasons for ineffective fire management
Focus group participants identified several reasons why current village fire
management strategies are ineffective. These do not include reasons why people burn
farmland in general. The most common reasons were: (1) a lack of education among
subsistence farmers, mentioned by all six focus groups, (2) a lack of enforcement of
village by-laws related to fire management, mentioned by five focus groups (all
except the village leaders of Potwe Mpirani), and (3) poor management and clearing
of the reserve-village boundary, mentioned by three focus groups: the village leaders
of Kwamzindawa and the VECs of both Kwamzindawa and Potwe Mpirani. When
speaking about a lack of law enforcement, the focus groups from both Kwamzindawa
and Potwe Mpirani spoke about poor enforcement specifically in Potwe Mpirani and
Potwe Ndondondo rather than in other villages.
4.6.1. Poor management and clearing of the reserve boundary
Members of the VECs from both Potwe Mpirani and Kwamzindawa felt the reserve
was doing a very poor job managing the reserve-village boundary. In Potwe Mpirani,
participants were particularly vocal about this problem. VEC members required to
clear the reserve-village boundary felt they were substantially underpaid for such a
laborious task. According to one member of Potwe Mpirani’s VEC, this past year 13
villagers helped to clear the forest-village boundary. It took them six full days and for
compensation they were given 250,000 TSH to share, which equated to 3,200 TSH
per day per person, or a little less than $US 1.50 per person per day. A quote from
another member describes the difficulty and poor pay of the task, ‘The payment is not
enough. Sometimes people who are hungry go to do it.’
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In general, participants felt the entire boundary clearing process was poorly
supervised in terms of effort and pay. As a result, they felt the task was not adequately
performed ultimately resulting in poorly cleared boundaries.
4.6.2. Lack of law enforcement
While all focus group participants in Kwamzindawa consistently stated village bylaws
regarding fire were followed, participants of the farmers and VEC focus groups in
Potwe Mpirani said that no rules related to fire management were followed. In fact,
members of the VEC in Potwe Mpirani were fairly unfamiliar with the village’s
bylaws relate to fire management. These same participants said law enforcement was
complicated by the fact that most people who cause problem fires desert the village to
escape punishment.
4.7 Respondents’ suggestions for improving fire management
Across focus group discussions and household interviews, respondents suggested a
variety of ways to improve fire management, which can be consolidated into six
broad categories. These are listed in order of how many focus groups mentioned them
as possible solutions. Although respondents of household interviews had a lot to add
about potential solutions to fire management, these comments were not quantifiable
as they were not part of the household questionnaire. The potential solutions
suggested were:
1. Education, mentioned by all focus groups. While many focus group participants
mentioned education as the key to reducing burning practices and improving fire
management, most participants could not identify specifically what kind of education
was required.
2. Enforcing village bylaws on fire management, mentioned by four focus groups.
Participants felt it was particularly important that village bylaws requiring people to
make sufficiently wide fire lines are enforced.
3. Enforcing people who own farms at the forest edge to regularly care for their farms.
This potential solution was mentioned by three focus groups. Many focus group
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participants and respondents from household interviews felt that people with farms
along the reserve boundary were ultimately the ones responsible for preventing the
spread of farm fires to the reserve.
4. Making people clear their farms prior to February and March. This was mentioned
by three focus groups. During February and March, the environmental conditions are
drier and people also feel pressured to begin cultivating. Focus group participants felt
the appropriate time to clear one’s farm and prepare for cultivation was between
November and January.
5. Improving fire lines at the reserve-village boundary by increasing efforts and
payments to communities to pay for clearing activities. This solution was suggested
by two focus groups, most notably the VEC of Potwe Mpirani.
6. Introducing more fruit trees and other permanent crops throughout the study area to
reduce the practice of clearing with fire. This suggestion was only mentioned only by
the village leaders of Potwe Mpirani.

4.8. A final finding: an overwhelming consensus among villagers to resolve the
issue of fire
A key theme emerging from focus group discussions and household interviews was
that all respondents felt fire was a serious threat to the forest and also a serious threat
to their own livelihoods. Almost all respondents from household interviews, 98.4%
(n=184/187), agreed that fire is a serious threat to ANR. An additionally 73%
(n=136/187) disagreed that there were other threats to ANR greater than fire. But
villagers were equally vocal in expressing the threat of fire to their own farms and
lives, stating they could lose their own crops or even building structures to fires
originating from neighboring farms. Five of the six focus groups agreed that they
wished to see agricultural burning practices eliminated entirely.
Finally, many focus group participants emphatically blamed other villages for starting
fires, revealing that the issue of fire is a source of political tension between bordering
villages. One focus group respondent from Kwamzindawa even mentioned that
	
   46	
  

someone could start a forest fire prior to a village election to demonstrate that current
village leadership (of some particular village) was failing to adequately address the
issue of fire. The fact that fire remains a contentious issue between villages—and
could even act as a campaign topic in local elections—reveals that fire has a very
prominent impact on peoples’ lives in the study area.
4.9 Site visit to Sagama Hill
The most noteworthy site visit during the study was to Sagama Hill, located within
ANR. Sites within Sagama Hill hardly resembled forest, and in fact mostly resembled
degraded woodland and/or grassland (Figure 4.3).
Repeated forest fires originating from agricultural fires in ANR’s buffer villagers
have effectively eliminated forest—let alone tropical forest—on Sagama Hill. The
picture in Figure 4.3 was taken from the southern and eastern portion of Sagama Hill,
which experiences heavier rainfall than the more westerly portions of the reserve and
thus should be more resistant to fire damage. Moreover, the picture was taken on 4
July 2015 during the end of a prolonged rainy season, making the landscape
particularly green. These verdant grasses and vegetation belie the ecologically
devastated state of this landscape. Finally, the perspective and vantage point from
Sagama Hill (seen in the background of the photo) revealed the extent of deforestation
and agriculture that surrounds the East Usambara Mountains.
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Figure 4.3. The upper slopes of Sagama Hill, located within Amani Nature Reserve. (Photo
credit: Sean Denny, taken on 4 July 2015)
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Chapter 5: Discussion
Cross-disciplinary approaches to conservation have been increasingly used to
understand biodiversity problems that transcend the boundaries of natural and
ecological systems. As a result, social science research methods are becoming
increasingly powerful tools in conservation, both to understand the underlying
determinants of complex human behaviours and also to unravel the complex
socioeconomic and political systems that influence both natural resource use and
global and local systems of land management (Mascia, Brosius, Dobson, et al., 2003;
Newing, Eagle, K., et al., 2011).
Within this context, social-psychological frameworks have emerged in the
conservation field as an encouraging way to understand the drivers of human
behaviour. Social-psychological frameworks have been used to understand behaviours
such as poaching, bushmeat hunting, and compliance with reserve restrictions
(Seeland et al. 2002; Fairbrass 2012; Hogg 2014), as well as behaviours related to
land management, such as tree planting, hedgerow management in British farms, and
even burning practices in the Congo Basin (Zubair & Garforth, 2006; Beedell &
Rehman, 2000; Kirkby, 2014). In this study, social sciences research methods and a
social-psychological framework were used to quantify and comprehensively assess
the drivers of land management practices—specifically agricultural burning
practices— bordering Amani Nature Reserve, a global biodiversity hotspot located in
the East Usambaras of Tanzania.
Initial reflections on the study’s findings suggest that agricultural burning practices
and fire management surrounding ANR are driven by multiple factors, including:
diverse beliefs about the merits of agricultural burning practices for increasing harvest
yields, the use of burning by peers and village leaders, and the general approval of
agricultural burning practices by village leaders. Other factors related to burning
behaviour and fire management also likely include whether farmers can overcome
wealth barriers and/or have access to particular social or human capital. Finally,
factors external to villages might be highly influential in determining the ultimate and
long-term threat of fire to ANR. The most important of these external factors, based
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on the perspectives of villagers, is the level of effort by ANR management to
consistently clear reserve boundaries and fairly pay villagers to do so.
5.1. Priority focuses for policy
This study revealed that within bordering villages of ANR, behavioural intention to
burn farmland is related to a multitude of underlying determinants, but most notably
subjective norms, control beliefs, and whether a farmer believes fire helps his or her
harvest. Therefore, among the most promising policy option for reducing burning
behaviour is to focus on the underlying TPB determinants of behaviour that were
assessed in this study, as all were found to be significantly related to burning
behaviour.
Among the strongest determinants of burning behaviour were behavioural and
normative beliefs about burning farmland. Agreement with a behavioural belief—
‘Using fire to prepare my farm will help my harvest’—was used to provisionally
assess attitudes towards burning farmland. Respondents who disagreed with this
statement were significantly less likely to clear farmland with fire, suggesting that
efforts to increase knowledge about the degrading effects of fire on soil quality might
correspondingly decrease the destructive practice of clearing farmland with fire.
Amongst normative beliefs, the belief most strongly related to burning behaviour was
about whether village leaders approved of someone burning farmland. Respondents
who disagreed that village leaders approved of burning were much less likely to clear
their farms with fire and also much less likely to burn farmland in general. In
addition, the vast majority of respondents, 95% (n=172/181), agreed with the
statement, ‘It is important to me that I act how the village leaders expect me to.’ This
suggests that villager leaders are particularly powerful conduits for conservation
interventions in this area, specifically interventions aimed at reducing agricultural
burning practices. Policy options should strongly consider working with village
leaders to further reduce agricultural burning activities and specifically the destructive
practice of clearing with fire.
Another focus of policy aiming to reduce agricultural burning practices in ANR
should be to further capitalise on the positive attitudes of local communities towards
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the reserve. ANR benefits from unusually high levels of support—88% of
respondents from household interviews expressed positive attitudes towards the
reserve.
Respondents who had more positive attitudes towards ANR were marginally less
likely to burn farmland in general. Many previous studies have found that proconservation attitudes towards conservation are not reflected in pro-conservation
behaviour (see the examples mentioned in Chapter 2 and Holmes et al. 2003 for a
more in depth review), and it is difficult to discern why findings in this study were an
exception. However, it may be related to JFM which has been shown to have a
positive effect on forest conservation in the Eastern Arc Mountains (Vyamana, 2009).
Respondents in this study often mentioned being highly satisfied with JFM,
particularly the revenue sharing scheme and controlled utilization of forest products.
These positive attitudes towards ANR, although only being marginally related to
burning behaviour, may be highly important to the overall success of ANR; for many
rain forested protected areas in Africa, positive local attitudes are one of the strongest
underlying factors of PA success (Struhsaker, Struhsaker & Siex, 2005). Considering
the potential of positive attitudes to improve PA success—and in this case the
marginally significant relatedness of positive attitudes to conservation-friendly
burning behaviour—continuing efforts to improve local attitudes towards ANR
should be a priority among ANR management.
Interestingly, for some respondents, their perceptions about whether their village was
receiving tourism revenue highly influenced their attitudes towards reserve
management. While most respondents assumed the revenue share was occurring
annually, those on the VEC were aware that at least during the past two years, the
money had not been distributed to their villages, which negatively affected their
attitudes towards reserve management. Because VEC members are instrumental
aspects of village fire management, communication with VECs about the timing of
distributions should be a further priority for ANR management in efforts to both
maintain positive relationships with communities and to increase villager motivations
to manage fire.
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A third area to be considered in the development of future policy related to fire
management is to improve enforcement of village bylaws related to burning farmland.
According to focus group participants, Potwe Mpirani lacked enforcement or even
implementation of bylaws related to fire management and this could certainly explain
why this village had by far the highest prevalence of people clearing with fire.
Respondents in Potwe Mpirani themselves felt this was a major barrier to effective
fire management
Finally, extending the role of ANR forest officers to regularly check on the
overgrown conditions of village farms—particularly those near the reserve edge and
particularly during times times of the year when clearing should be conducted—could
potentially greatly increase pressure on local farmers to attend to their farms and
ultimately reduce the incidences of fires spreading form agricultural burning practices
to the reserve.
5.2. The limited role of permanent crops in reducing the threat of fire to Amani
Nature Reserve
One of the suggested options for reducing the prevalence of agricultural burning
practices in the study area was to increase the cultivation of permanent crops—
particularly fruit trees. In both household interviews and focus groups, several
respondents stated that they did not use fire to prepare farmland because they had
permanent crops, such as orange trees, mango trees, or coconut trees. These
respondents refrained from using fire because doing so risked destroying their long
established and already productive fruit trees. Increasing the prevalence of
permanents crops has also been mentioned by ANR management as an option for
reducing agricultural burning activities (ANR, 2009, 2000).
Despite such suggestions by ANR management and several respondents, this study
found that whether or not a respondent grows permanent crops did not affect the
likelihood of him or her burning farmland. While the presence of permanent crops did
marginally increase the likelihood a farmer would—if burning—selectively burn
rather that clear with fire, there are still several reasons increasing the prevalence of
permanent crops is a tenuous and premature solution to reducing burning activities.
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Firstly, almost all focus group participants expressed a desire to not only reduce
agricultural burning activities, but fully eliminate them. This suggests villagers are
likely to be amenable to both less expensive and less risky options for reducing
burning than altering crop composition. This is further supported by the fact that
increasing permanent crops was directly considered by five of the six focus groups
(all except for the village leaders of Potwe Mpirani) to be a limited and ineffective
solution to reducing burning activities. This is due to the subsistence nature of current
agricultural practices in communities bordering ANR. The vast majority of farmers in
the study villages expressed a need to grow food crops for subsistence. Introducing
permanent and/or other commercial crops—or even intercropping permanent crops—
would reduce farm space for growing food crops.
Finally, increasing subsistence farmers’ dependence on permanent crops might
unintentionally make them overly vulnerable to changes in commercial agricultural
markets, which could ultimately have unknown consequences on poverty levels,
making this a potentially unnecessary and risky option.
5.3. Addressing socioeconomic realities
Whether or not respondents felt using fire was the only option for clearing farmland
was highly related to burning behaviour. Those who agree were more likely to burn
farmland in general. The study did not address why some respondents felt fire was
their only option but it is possible limited financial and human capital both played
parts. Firstly, wealth rank was significantly related to burning behaviour. Those in the
lowest wealth rank category were most likely to clear with fire, those in the middle
wealth rank most likely to selectively burn, and those in the highest wealth rank most
likely to practice neither burning method. This suggests financial capital may have a
very important role in influencing whether or not someone burns his of her farm, and
if so, by which method. Secondly, respondents over 60 years old were marginally
more likely to clear their farms with fire. The physically demanding requirements of
clearing farmland by hand might have made these respondents more likely to employ
the easier option of clearing with fire, especially if other, more physically-equipped
family members were not present to aid in the task.
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Addressing socioeconomic factors such as poverty status are probably beyond the
scope of ANR’s management plans; however, identifying individuals particularly
susceptible to using fire to prepare farmland due to lacks in relevant financial, human,
or social capital, and providing such individuals with alternatives options to using
fire, would be a strong addition to policy aimed at reducing agricultural burning
practices. The practicalities of such a strategy, however, might be challenging to meet
and thus undertaking such efforts should be done with caution.
5.4. Priority villages for conservation interventions related to fire management
Finally, based on the results of household interviews, Potwe Mpirani should be
prioritised for conservation interventions aimed at fire management and reducing
agricultural burning activities due to the relatively high percentage of farmers in this
village using fire to clear farmland. Shambakapori should also be a top priority for
interventions due to the very high number of farmers (71%) that currently use fire to
prepare their farmland. Conservation activities aimed at reducing agricultural burning
practices in Kwamzindawa and Potwe Ndondondo should be secondary to those in the
former two villages, but nonetheless still ongoing.
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Appendix I: Results of the village ranking exercise used to select study villages

Overall rank

Village

Category

1

Potwe Mpirani

2

Magunga Cheke

Most likely to be a source of forest
fires threatening ANR

3

Kwamzindawa

4

Shambakapori

5

Mkwakwani

6

Mnyuzi

7

Gereza

8

Kwagunda

9

Potwe Ndondondo

Likely to be a source of forest fires
threatening ANR

Not likely to be a source of forest
fires threatening ANR
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Appendix II: Village Household Interview (English)

Village Household Interview – English
Investigating the prevalence of, and social drivers influencing, agricultural burning
practices adjacent to Amani Nature Reserve, Tanzania

1. Interview attributes
1.1. Ref #: ____________________ 1.2. Date: __________ C
T
C
T
1.3. District: __________________ 1.6. Interviewer(s): _______________________
1.4. Village: __________________ 1.7. Place of interview: respondent’s home (1)
1.5. Sub-village: ___________________ farm (2), or other: ___________________
Hello (respectfully). My name is Sean Denny. I am an American, but I am currently
studying at Imperial College London in the United Kingdom. I am in Tanzania to
conduct a short questionnaire for my Masters thesis. I am interested in natural
resource management and particularly how people manage their farms. My
questionnaire is 15 minutes and your answers would help me very much. If you are
happy to participate, your name will not be recorded and your responses will be kept
confidential. Would you like to continue?
If at anytime you feel that you want to skip a question or stop the interview, please let
me know. Hakuna shida. Start time: ___________________

2. Does the respondent grow seasonal crops?
2.1.

Do you have a farm? (Circle one.)

Yes (1)

No (2)

(If yes, continue. If no, explain that you are most eager to talk
to farm owners and thank the respondent for his or her time.)
2.2.

Which kinds of crops do you grow?
(Mark a ‘1’ on page 6 for all that apply.)

2.3.

Did you grow any different kinds of crops last year?
(Circle one.)

Yes (1)

No (2)

Yes (1)

No (2)

(If yes continue. If no, go to question 2.5. for interviewer.)
2.4.

What other kinds of crops did you grow last year?
(Mark a ‘2’ on the additional page for all that apply.)

2.5.

FOR INTERVIEWER: Does the respondent grow
seasonal crops? (Circle one.)
(If yes, continue. If no, go to Section 5)

2.6.

How many farms do you have in this village? ________

	
   60	
  

2.7.

What is (are) the size of your farm(s) (in hectares)?

2.7.1.

Farm 1

size: _________

2.7.4.

Farm 4

size: ________

2.7.2.

Farm 2

size: _________

2.7.5.

Farm 5

size: ________

2.7.3.

Farm 3

size: _________

2.7.6.

Farm 6

size: ________

2.8.

FOR INTERVIEWER: The respondent grows…
seasonal crops (1)

permanent crops (2)

both (3)

3. Unmatched Count Technique – Using fire to prepare farmland
I am now going to show you a piece of paper with a few different farm management
activities listed on it. I am using this research method because I am trying to learn if
it is effective for my research. I will start with an example about food to show you
how it works. Okay, ready?
3.1.

I am going to show you a piece of paper with a list of different types of fruit on
it. I am going to read the names of the types of fruits listed and then I want you
to tell me how many of these kinds of fruits you, or any member of your
household, have eaten in the past month. There are only 4 (or 5) types of fruits
in total, but you will have only eaten some of the types, or even just one. If you
have eaten 3 of them in the last month, your answer would be ‘3’. If you have
eaten only 1 of the 4 (or 5) fruits in the last month, your answer would be ‘1’.
Remember, you must not tell me or show me which ones. I only want you to tell
me a number. If you don’t understand, please ask me to explain further. (Give
respondent the paper and read the list.) Ready? How many of these fruits have
you, or any member of your household, eaten in the last month?

3.1.1.

(Circle one.)

C

T

3.1.2.

(Circle one.)

0

1

3.2.

2

3

4

5

I am now going to give you the piece of paper with the list of farm management
activities on it. I would like you to tell me how many of these activities you, or
any member of your household, have done to manage your farm (or at least
one of your farms) in the last year. There are only 4 (or 5) activities in total,
but you will have only done some of them, or even just one of them. If you have
done 3 of them in the last year, your answer would be ‘3’. If you have done
only 1 of the 4 (or 5) activities, your answer would be ‘1’. Remember, you must
not tell me or show me which ones. I only want you to tell me a number. If you
do not understand, please ask me to explain further. (Give respondent the
paper and read the list.) How many of these activities have you, or any
member of your household, done to manage your farm (or at least one of your
farms) in the last year?
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3.2.1.

(Circle one.)

C

T

3.2.2.

(Circle one.)

0

1

3.2.3.

How well did the respondent
understand 3.2.2?

not well (1)

well enough (2)

well (3)

3.2.4.

How well did the translator
explain 3.2.2?

not well (1)

well enough (2)

well (3)

2

3

4

5

4. Direct questioning - Does the respondent use fire to prepare his or her farm?
4.1.

Did you use fire this year to clear your farm before
planting your crops? (Circle one.)

Yes (1)

No (2)

(If yes, go to Section 5. If no, continue.)
4.2.

After you cleared your farm this year, did you burn the
cleared vegetation in a pile? (Circle one.)

Yes (1)

No (2)

4.3.

FOR INTERVIEWER: Does the respondent use fire to
prepare his or her farm? (Circle one.)

Yes (1)

No (2)

I am now going to read you two statements. For each statement, please tell me if you
‘agree’ (3) or disagree (1) with the statement. You can also say you ‘neither agree
nor disagree’ (2) or cannot decide (4). (When the respondent has understood, read
the statements.)
5. Attitudes towards conservation of Amani Nature Reserve
5.1.1.

‘The Tanzanian government should reduce its efforts to conserve the Amani
forest?’
____1 ____2 ____3 ____cannot decide (4)

5.1.2.

How well did the respondent
understand 5.1.1?

not well (1) more or less
(2)

well (3)

5.1.3.

Do you think the respondent was
being honest in answering 5.1.1?

yes (1)

not sure (3)

5.2.1.

Why did you choose your answer? __________________________________
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________

5.2.2.

Do you think the respondent was
being honest in answering 5.2.1?

yes (1)

no (2)

no (2)

not sure (3)
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6. Respondent profile
6.1.

Sex. (Circle one.):

M (1)

F (2)

6.2.

Age group. (Circle one.):

<21 (1)

21-30 (2)

31-40 (3)

41-50 (4)

51-60 (5)

>60 (6)

6.3.

Tribe: ________________________________

6.4.

What level of formal education have you completed? (Circle one.)
none (1)

6.5.

primary (2)

college (4)

secondary (3)

university (5)

Were you born in this village? (Circle one.)

Yes (1)

No (2)

(If yes, go to 6.7. If no, continue.)
6.6.
6.7.

Where did you live before coming to this village? _______________________
How many people live in your household?
6.7.1

_____ Total

6.7.2.

_____ Children (<7)

6.7.3.

How many people in your household work on your farm? ______

6.7.4.

This season did you hire people to help clear
your farm?

Yes (1)

No (2)

6.8.

How many bags did you harvest last year? If you do not know, please
approximate: ___________________________________________________

6.9.

Do you own any cows or goats? (Circle one.)

Yes (1)

No (2)

(If yes, continue. If no, go to Section 7)
Can you please tell me which kind and how many? (Fill in the number ‘0’ for
all respondents that did not own any, either during the interview or after for
data analysis.)
6.9.1.
6.10.

_____ cows

6.9.2.

_____ goats

FOR INTERVIEWER: Is the respondent’s
house made of mud, or brick or cement?

mud (1)

brick or cement (2)

We are just about done, but I would like to read you a few more statements. For each
statement, please tell me if you ‘agree’ (3) or disagree (1) with the statement. You can
also say you ‘neither agree nor disagree’ (2) or cannot decide (4). (When the
respondent has understood, read the statements.)
7. Behaviour and perceptions – using fire to prepare farmland
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7.1.
NB+

‘The majority of people in my village use fire to prepare their farms.’
____1 ____2 ____3 ____ cannot decide (4)

7.2.
BB-

‘If I want to prepare my farm, I have no other option except to use fire.
____1 ____2 ____3 ____ cannot decide (4)

7.3.
MC+

‘It is important to me that I act how the village leaders expect me to.
____1 ____2 ____3 ____ cannot decide (4)

7.4.
BB+

‘Using fire to prepare my farm will help my harvest.’
____1 ____2 ____3 ____ cannot decide (4)

7.5.
NB+

‘The village leaders would be okay with me using fire to prepare my farm.’
____1 ____2 ____3 ____ cannot decide (4)

7.6.

‘Fire from people’s farms is a serious threat to the forest.’
____1 ____2 ____3 ____ cannot decide (4)

7.7.

‘There are other threats to the forest that are more serious than farm fires.’
____1 ____2 ____3 ____ cannot decide (4)

Thank you very much for taking the time to answers my questions. The interview is
finished, however is there anything else you would like to talk about regarding fire or
the Amani forest/Amani Nature Reserve?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
End time: ______________ Length of interview: __________________

9. For interviewer
9.1. Was the respondent willing to answer all of the questions?
Yes (1)

No (2)

More or less (3)

Not sure (4)

9.2. How well did the respondent understand the questions?
Very well (1)

Well (2)

More or less (3)

Not well (4)

9.3. Do you think the person answered the questions honestly?
Yes (1)

No (2)

More or less (3)

Not sure (4)

9.5. Overall, how well did the respondent understand on a scale of 1-5?
1

2

3

4

5
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9.6. How well did Kisumo translate?
1

2

3

4

5

FOR QUESTIONS 2.2 AND 2.4:
Crops grown by respondent
Seasonal
(crops that can be burned)

Permanent
(crops that are not burned)

Maize
Cassava
Rice
Beans (all kinds)
Sunflowers
Sesame seeds
Groundnuts
Parsley
Vegetables
Potatoes
Tomatoes
_________
_________
_________
_________
_________

Bananas
Cloves
Cocoa
Coconut
Mangoes
Oranges
Teak (tree farms)
Lemon
Durian
Cashews
_________
_________
_________
_________
_________
_________
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Appendix III: Village Household Interview (Kiswahili)

Dodoso – Kiswahili
1. Sifa za Mahojiano
C

T

C

T

1.1. # ya Rejea _________________

1.2. Tarehe: _________

1.3. Wilaya: ___________________
1.4. Kijiji: _____________________

1.6. Waongozaji: __________________________
1.7. Mahali: nyumbani (1) shambani (2)

1.5. Kitongoji: __________________

au sehemu nyingine: ______________________

Habari (kwa heshima). Jina langu ni Sean Denny, ni Mmarekani ambaye ninasoma
katika chuo kikuu cha Imperial huko Uingereza. Niko hapa Tanzania kwa ajili ya
kufanya utafiti kuhusiana na utunzaji wa maliasili hususani katika
uandaaji/usimamiaji wa mashamba kwa ajili ya kilimo ikiwa ni sehemu ya mafunzo
yangu. Maswali yangu yanaweza kuchukua dakika kumi na tano (15) na majibu yenu
yatanisaidia sana katika utafiti huu. Kama upo tayari kujibu maswali, jina lako
halitarekodiwa katika utafiti huu na majibu utakayotoa yatabaki kuwa siri. Unataka
kuendelea?
Je ulishawahi kushiriki au mtu kutoka kwenye kaya yako kushiriki katika utafiti huu?
(Kama ndiyo, mshukuru mhojiwa kwa kukubari kutumia mdawake kufanya mahojiano
na wewe. Kama hapana, endelea.)
Kama hutajisikia kuendelea kujibu maswali haya au kuruka baadhi ya maswali,
ninaomba uniambie. Hakuna shida. Uko huru. Muda wa kuanza: _______________
2. Huwa mshiriki analima mazao ya msimu?
2.1.

Una miliki shamba? (Zungushia moja.):

Ndiyo (1)

Hapana (2)

(Kama ndiyo, endelea. Kama hapana, nenda Sehemu
ya 5.)
2.2.

Mazao gani unalima? (Tiki ‘1’ kwenye ukurasa unaofuata
wamazao.)

2.3.

Ulilima mazao tofauti msimu uliopita? (Zungushia
moja.):

Ndiyo (1)

Hapana (2)

(Kama ndiyo, endelea. Kama hapana, nenda kwenye swali la
2.5. kwa mhojiaji.)
2.4.

Mazao gani tofauti ulilima msimu uliopita? (Tiki ‘2’ kwenye
ukurasa unaofuata wamazao.)
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2.5.

KWA MHOJIAJI: Huwa mhojiwa analima mazao ya
msimu? (Zungushia moja.)

Ndiyo (1)

Hapana (2)

(Kama ndiyo, endelea. Kama hapana, nenda Sehemu
ya 5.)
2.6.

Una mashamba mangapi katika kijiji hiki? ______

2.7.

Shamba (au mashamba) lako lina ukubwa gani?

2.7.1.

Shamba 1

ukubwa: _________

2.7.4.

Shamba 4

ukubwa: __________

2.7.2.

Shamba 2

ukubwa: _________

2.7.5.

Shamba 5

ukubwa: _________

2.7.3.

Shamba 3

ukubwa: _________

2.7.6.

Shamba 6

ukubwa: _________

3. Unmatched Count Technique – Matumizi ya moto kuandaa eneo la shamba
Nitakuonyesha karatasi yenye listi ya mbinu mbalimbali za usimamizi wa mashamba.
Ninatumia njia hii kwa sababu ninajaribu kujifunza kama ina manufaa katika utafiti
wangu au la. Nitaanza na mifano kuhusiana na chakula ili kuonyesha jinsi
inavyofanya kazi. Sawa?
3.1.

Nitakuonyesha kadi yenye listi ya mchanganyiko mbalimbali wa aina za matunda.
Nitasoma majina ya matunda na baada ya hapo ningependa uniambie kati ya
haya ni matunda mangapi kati ya haya wewe au familia yako imekula mwezi
uliopita. Sawa? Sawa. Kuna aina 4 (au 5) za matunda kwa ujumla, lakini utakuwa
umekula baadhi au hata moja kati ya aina hizo. Kama umekula 3 kati ya haya
ndani ya mwezi uliopita jibu lako litakuwa” 3”. Kama umekula moja tu kati ya
matunda 4 (au 5) jibu lako litakuwa “1”. Kwa sababu kuna aina 4 (au 5) za
matunda jibu lako haliwezi kuwa zaidi ya 4 au 5. Sawa? Kumbuka usinitajie au
kunionyesha ni matunda gani , nataka tu unitajie ni mangapI (mfano, nimekula
matunda 2, 3, 4 au 5 kati ya haya) Kama uelewi niulize nikueleweshe zaidi.
(Muonyeshe muhojiwa kipande cha karatasi na msome mlolongo uliopo.) Tayari?
Ni matunda mangapi kati ya haya ulikula au mtu mmoja kutoka kwenye kaya yako
alikula mwezi uliopita?

3.1.1.

(Zungushia moja.)

C

T

3.1.2.

(Zungushia moja.)

0

1

3.2.

2

3

4

5

Sasa ninakuonyesha kadi yenye listi ya mbinu mbalimbali za usimamizi wa
mashamba. Ningependa uniambie ni njia ngapi kati ya hizi wewe au familia
yako mmezitumia katika moja ya mashamba yako mwaka uliopita. Sawa?
Sawa.Kuna shughuli 4 (au 5) kwa ujumla, laki utakuwa umefanya baadhi au
hata moja kati ya hizo. Kama umefanya 3 kati ya shughuli zote ndani ya
mwaka uliopita jibu lako litakuwa” 3”. Kama umefanya moja tu kati ya 4 (au
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5) jibu lako litakuwa “1”. Kwa sababu kuna shughuli 4 (au 5) jibu lako
haliwezi kuwa zaidi ya 4 au 5. Sawa? Kumbuka usinitajie au kunionyesha ni
shughuli zipi , nataka tu unitajie ni ngapi (mfano, nimefanya 2 au 3 kati ya
hizo) Kama uelewi niulize nikueleweshe zaidi. (Muonyeshe muhojiwa kipande
cha karatasi na msome mrorongo uliopo.) Tayari? Ni shughuli ngapi
umezifanya au mtu mmoja wa kaya yako amezifanya kwenye shamba (au moja
ya mashamba yako) ndani ya mwaka uliopita?
3.2.1.

(Zungushia moja.)

C

T

3.2.2.

(Zungushia moja.)

0

1

2

3

4

5

4. Maswali ya moja kwa moja - Muhojiwa huwa anatumia moto kuandaa shamba
lake?
4.1.

Ulitumia moto kusafisha shamba kabla ya kupanda
mazao msimu huu? (Zungushia moja.)

Ndiyo (1)

Hapana (2)

Baada ya kusafisha shamba msimu huu ulitumia
moto kuchoma mabiwi kabla ya kupanda mazao?
(Zungushia moja.)

Ndiyo (1)

Hapana (2)

KWA MHOJIAJI: Je mshiriki alitumia moto
kuandaa shamba? (Zungushia moja.)

Ndiyo (1)

Hapana (2)

(Kama ndiyo, nenda Sehemu ya 5. Kama hapana,
endelea.)
4.2.

4.3.

Sasa nakusomea sentensi mbili. Kila sentensi, tafadhali tumia karatasi hii kuniambia
kama ‘Unakubali’ (3) au ‘Hukubali’ (1) hii sentensi. Pia, unaweza sema ‘Hukubali
wala Hukatai’ (2) au kama huwezi kuamua (4). (Kama muhojiwa amaelewa, msomee
maneno.)
5. Msimamo kuhusiana na utunzaji wa msitu wa Amani
5.1.

‘Serikali ya Tanzania ipunguze jitihada za kuhifadhi msitu wa Amani?’
____1 ____2 ____3 ____ siwezi kuamua (4)

5.2.

Kwa nini umechagua jibu hilo? _________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

6. Taarifa za jumla za mshiriki
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6.1.

Jinsia. (Zungushia moja.):

6.2.

Umri. (Zungushia moja.):

Me (1)
<21 (1)

21-30 (2)

31-40 (3)

41-50 (4)

51-60 (5)

>60 (6)

6.3.

Kabila: ________________________________

6.4

Kiwango cha elimu? (Zungushia moja.)
sijaenda shule kabisa (1)

6.5.

Ke (2)

msingi (2)

chuo (4)

sekondari (3)

chuo kikuu (5)

Ulizaliwa katika kijiji hiki? (Zungushia
moja.)

Ndiyo (1)

Hapana (2)

(Kama ndiyo, nenda 6.7. Kama hapana, endelea.)
6.6.

Uliishi wapi kabla ya kuja hapa kijijini?
_____________________________________________

Malizia hapa kama muhojiwa hamiliki shamba au analima mazao ya kudumu tu.
6.7.

Ni watu wangapi wanaishi kwenye kaya yako?
6.7.1

_____ Jumla

6.7.2.

_____ Watoto (<7)

6.7.3.

Ni watu wangapi kwenye kaya yako huwa wanafanya kazi shambani?
_____

6.7.4.

Huwa unaajiri watu kusafisha shamba lako?
Ndiyo (1)

Hapana (2)

6.8.

Mwaka jana ulivuna magunia mangapi? Kama hujui, kadiria. ________________
_________________________________________________________________
_________________________________________________________________

6.9.

Je unafuga ng’ombe au mbuzi? (Zungushia moja.)

Nidyo (1)

Hapana (2)

(Kama ndiyo, endelea. Kama hapana, nenda
Sehemu ya 7.)
6.10.

Tafadhali unaweza kuniambia ni aina gani na ni mingapi? (Weka sifuri kama
mshiriki hana ng’ombe au mbuzi.)
6.10.1.

_______
ng’ombe

6.10.2.

_____ mbuzi

Tunaelekea mwisho wa maswali yangu lakini ningependa kukusomea sentensi fupi na
wewe unipatie majibu katika karatasi ukionyesha hatua ya makubaliano. Kila
sentensi, tafadhali tumia karatasi hii kuniambia kama ‘Unakubali’ (3) au ‘Hukubali’
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(1) hii sentensi. Pia, unaweza sema ‘Hukubali wala Hukatai’ (2) au kama huwezi
kuamua (4). (Kama muhojiwa amaelewa, msomee maneno.)

7. Tabia na mtazamo – kutumia moto kuandaa mashamba
7.1.
‘Watu wengi kijijini kwangu wanatumia moto kuandaa mashamba yao.’
NB+ ____1 ____2 ____3 ____ siwezi kuamua (4)
7.2.
BB-

‘Kama ninataka kuandaa shamba, sina njia mbadala zaidi ya moto.
____1 ____2 ____3 ____ siwezi kuamua (4)

7.3.
MC+

‘Ni muhimu kufanya vile ambavyo viongozi wa kijiji wanategemea nifanye.’
____1 ____2 ____3 ____ siwezi kuamua (4)

7.4.
BB+

‘Nikitumia moto kuandaa shamba, nitaongeza uzalishaji wamazao.’
____1 ____2 ____3 ____ siwezi kuamua (4)

7.5.
NB+

‘Viongozi wakijiji watanikubalia kutumia moto kuandaa shamba langu.’
____1 ____2 ____3 ____ siwezi kuamua (4)

7.6.

‘Moto kutoka kwenye mashamba ya watu ni tishio au unahatarisha uwepo wa
msitu.’
____1 ____2 ____3 ____ cannot decide (4)

7.7.

‘Kuna matishio mengine ya msitu ambayo ni hatari kwa msitu/muhimu au
makubwa kuliko moto unaotoka kwenye mashamba ya watu.’
____1 ____2 ____3 ____ cannot decide (4)

8. Open questions about people using fire to prepare their farms
Nashukuru sana kwa kuchukua muda wako kujibu maswali yangu. Mwisho wa
mahojiano.
Muda wa wakati: ____________________
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Appendix IV: Tribes represented in the study villages
Tribe
Bemba
Bena
Bondei
Ha
Hehe
Kaguru
Makonde
Mambwe
Matumbi
Mwera
Ngoni
Nyamwanga
Nyamwezi
Nyiramba
Pare
Shamba
Sukuma
Tutsi
Zaramo
Zigua

Kwamzindawa

x
x
x

Shambakapori

x
x
x

Potwe Mpirani

Potwe Ndondondo

x
x
x

x
x
x
x
x
x

x
x

x
x
x
x

x
x
x
x
x
x

x
x
x
x
x

x
x

x

x

x
x

x
x
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