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Abstract
Reducing deforestation can generate multiple economic, social and ecological beneﬁts by safeguarding
the climate and other ecosystem services provided by forests. Understanding the relative contribution
of different drivers of deforestation is needed to guide policies seeking to maintain natural forest cover.
We assessed 119 randomly selected plots from areas deforested between 2010 and 2017, in Tanzania.
Through ground surveys and stakeholder interviews we assessed the proximate deforestation drivers
at each point. Crop cultivation was the most commonly observed driver occurring in 89% of plots,
compared to livestock grazing (69%) and charcoal (35%). There was evidence of ﬁre in 77% of plots.
Most deforestation events involved multiple drivers, with 83% of plots showing signs of two or more
drivers. Stakeholder interviews identiﬁed agriculture as the primary deforestation driver in 81% of
plots, substantially more than charcoal production (12%), timber harvesting (1%) and livestock (1%).
Policy-makers in Tanzania have sought to reduce deforestation by reducing demand for charcoal.
However, our work demonstrates that agriculture, not charcoal, is the main driver of deforestation in
Tanzania. Beyond protected areas, there is no clear policy limiting the conversion of forests to
agricultural land. Reducing deforestation in Tanzania requires greater inter-sectoral coordination
between the agriculture, livestock, land, energy and forest sectors.

1. Introduction
Deforestation and forest degradation contribute to
climate change (IPCC 2014, Baccini et al 2012, Scott
et al 2018). Most net deforestation occurs in the tropics
(Hansen et al 2013, IPCC 2014, Baccini et al 2017, Song
et al 2018). National policies that aim to reduce
deforestation will be more effective if they are
informed by accurate and current data on deforestation drivers (Macedo et al 2012, Monteiro et al 2014).
However, many countries have only nominal or
ordinal information on the contribution of different
deforestation drivers (Hosonuma et al 2012). To
address this lack of information, the United Nations
Framework Convention on Climate Change
(UNFCCC) Conferences of Parties requests that
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Parties identify and address deforestation drivers
(UNFCCC
4/CP.15,
1/CP.16,
15/CP.19).
A plethora of deﬁnitions exist for forest degradation and deforestation (Lund 2009, 2014, 2015).
Deforestation is typically deﬁned as the conversion of
forest land to non-forest land (IPCC 2000). Forest
degradation is typically deﬁned as loss of forest quality,
such as a reduction of aboveground biomass, in areas
that remain forest. Proximate drivers of deforestation
and forest degradation comprise the actions that
directly result in a change in forest condition. Complex causal chains, involving an interplay of economic,
political, social, demographic and biophysical pressures, contribute to the proximate drivers (Wehkamp
et al 2015).
Multiple studies have found that commercial and
subsistence agriculture are the main proximate
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deforestation drivers in tropical countries, with
mining, infrastructure and urbanisation also contributing to deforestation (Geist and Lambin 2002,
Busch and Ferretti-Gallon 2017, Wehkamp et al 2015).
While agriculture for export markets now dominates
deforestation pressure in southeast Asia (DeFries et al
2010), in Africa, subsistence agriculture and production for local markets are more important
(Fisher 2010, Gibbs et al 2010, Kissinger et al 2012,
Rudel 2013, Curtis et al 2018, De Sy et al 2019). Drivers
of forest degradation include fuelwood collection,
charcoal production, logging, uncontrolled ﬁre and
livestock grazing in forests, since they reduce biomass
but do not result in the conversion of the land to a
non-forest land use (Hosonuma et al 2012).
Tanzania, like many countries in sub-Saharan
Africa, is experiencing ongoing deforestation and forest degradation. Tanzania is considered to be an earlytransition phase country in the forest transition model
(FTM), a trajectory from net-deforestation to netreforestation that is observed in many countries
(Mather 1992). Hosonuma et al (2012) deﬁne early
transition countries as having forest cover between
15% and 50%, and an increasingly rapid rate of forest
loss. Tanzania’s forest cover is approximately 36% (32
Mha of forest in 2012, URT 2017) while the mean
annual deforestation rate for the Tanzanian mainland
increased from 1% between 1991 and 2000 (Matthews 2010) to 1.47% between 2002 and 2013
(URT 2017). If Tanzania were to follow the average
FTM trajectory, forest area would decline to 13 Mha
(15% of the land area), before reaching a post-transition reforestation phase. Inevitably, this would
involve substantial losses of forest both inside and outside of protected areas (PA) with concomitant loss of
biodiversity and other ecosystem services.
Various studies have explored drivers of deforestation in Tanzania. The global analysis of Curtis et al
(2018) found that 93%–94% of tree cover loss (at
>10% tree cover) in Tanzania between 2010 and 2015
was associated with shifting cultivation, 4%–5% with
forestry and 2% with commodity-driven agriculture.
At the sub-national level, Willcock et al (2016) found
the majority of deforestation in Tanzania’s Eastern Arc
Mountains, was due to conversion to croplands. A
recent pan-tropical study, found that small-scale cropland was the dominant deforestation driver in many
African countries including Tanzania (De Sy et al
2019).
Despite this previous work, quantitative data on
the relative contribution of different deforestation drivers at the national-scale in Tanzania, is considered
inadequate for policy formulation. In the forestry sector, Tanzania’s National Forest Policy (URT 1998) and
the National Strategy for Reduced Emissions from
Deforestation and forest Degradation (REDD)
(URT 2013a), provide only nominal information on
proximate deforestation drivers. The National Forest
Policy cites ‘agriculture, overgrazing, wildﬁres and
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charcoal production’ as the main drivers of deforestation, while the National REDD strategy notes the
absence of data on the relative importance of deforestation drivers in the country.
Although charcoal production is considered to be
a driver of forest degradation rather than deforestation
in global studies (Curtis et al 2018), policy-makers
ﬁrmly believe that charcoal production is a major driver of deforestation, in Tanzania (Mwampamba et al
2013). For example, the National Energy Policy 2015
sets an explicit objective of removing charcoal from
the energy mix, with a view to reducing deforestation
(URT 2015). In contrast, outside of the 38% of terrestrial land in PA, there is no clear policy to reduce the
conversion of forest land to agricultural land (UNEPWCMC and IUCN 2019).
Here we present the ﬁrst national, empirical study
of the proximate drivers of deforestation for Tanzania
based on a combination of remote sensing, ground
surveys and interviews. The objectives of the study
were to assess the mix of drivers present in land deforested between 2010 and 2017. Speciﬁcally, we aim to
inform ongoing policy discussions around the role of
charcoal
in
deforestation
(Doggart
and
Meshack 2017). We therefore include a range of drivers that are typically associated with forest degradation, with a view to improving our understanding of
the interplay between drivers of deforestation and forest degradation at deforestation events in multiple
land-use areas of Africa. By combining ground surveys
and interviews with remote sensing, we provide a level
of detail about the land use dynamics occurring in
areas of deforestation, that cannot be captured using
remote sensing alone, thereby complementing pantropical studies (Curtis et al 2018, De Sy et al 2019).
Although our study is focused on Tanzania, the
approach and ﬁndings have relevance to other countries, particularly to the other 18 early-transition
countries in Africa (Hosonuma et al 2012).

2. Methods
Drivers were identiﬁed by combining analysis of
satellite images, ground surveys, and informant interviews. Remote sensing was used to map areas of tree
cover loss between 2010 and 2017. We assume that
these areas are deforested, though tree cover may
return in the future. Ground survey points were
selected randomly from these deforested areas in an
approach similar to the FAO Forest Resources Assessment dataset used by Gibbs et al (2010). For each
ground survey point, we recorded the presence of
different proximate drivers, the current land-use and a
proﬁle of the people involved in the deforestation. We
recorded information on both deforestation and forest
degradation drivers. The role of forest degradation
drivers at deforestation sites was particularly relevant
to this study given the policy-linked questions
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surrounding the relative contributions of charcoal and
agriculture in driving deforestation, and a more widespread paucity of data on the co-occurrence of drivers
of forest cover change (Mwampamba et al 2018). We
also recorded signs of ﬁre. Additional details on
methods are provided in the supplementary materials,
available online at stacks.iop.org/ERL/15/034028/
mmedia.
2.1. Remote sensing
We used the freely available Global PALSAR-2/
PALSAR/JERS-1 Mosaic product (Shimada et al 2014)
together with the National Forest Resources Monitoring and Assessment of the Tanzania Mainland
(NAFORMA) Land-use/Land-cover (LULC) Map
2010 (MNRT 2015) to map forest cover for all of the
Tanzania mainland in 2010 and gross deforestation
from 2010 to 2017. Forest was identiﬁed according to
the Tanzanian deﬁnition submitted to the UNFCCC
—areas of at least 0.5 ha with greater than 10% canopy
cover of trees at least 3 m in height. Woodlands
comprise ~93% of Tanzania’s forest land cover of
which ~81% is open woodland (10%–40% canopy
cover) and 19% is closed woodland (>40% canopy
cover) (URT 2017). We chose to base the deforestation
analysis on L-Band Synthetic Aperture Radar (SAR)
data, rather than optical sensor data such as Landsat
(e.g. Hansen et al 2013) because of the well-documented advantages of L-Band SAR in detecting deforestation in African woodlands (Naidoo et al 2016, Bouvet
et al 2018, McNicol et al 2018). The 2010 forest areas
were mapped as areas not falling in wetlands, water, or
ﬂooded cropland in the 2010 NAFORMA LULC map,
and having a minimum horizontal transmitting,
vertical receiving (HV) backscatter digital number
(DN) value of at least 2100 in 2007–2010 PALSAR
data. Different thresholds were applied to identify the
cut-off between forest and non-forest, with DN
value 2100 resulting in the most accurate forest
map for the country. Deforestation from 2010 to 2017
was then mapped based on four criteria. The area had
to be mapped as forest in 2010, have an HV backscatter
DN value below 2100 in 2015, 2016, or 2017, show a
relative decline in HV backscatter of at least 15%
compared to the lowest HV backscatter value between
2007 and 2010, and be orthogonally connected to at
least 5 other pixels of deforestation equivalent to
0.375 ha. We adopted a 6-pixel threshold for deforestation to maximise user accuracy whilst still being
able to detect small-scale deforestation events. The
accuracy of each of the map classes (non-forest, forest
persistence, and deforestation) was assessed by visually
reviewing Landsat, Sentinel-2, and Google Earth
imagery for a random stratiﬁed sample of 300 pixels in
each map class. A stratiﬁed sample was used in order to
increase the sample size of the deforestation samples,
since it was a rare class and the focus of the study. An
independent assessment of roughly 100 points from
3

each map class was conducted with 98% agreement
between the two assessments. The accuracy assessment
followed that described in Olofsson et al (2013, 2014),
where the error matrix is presented as estimates of area
proportions, in order to account for the stratiﬁed
sampling design. The accuracy results and error matrix
are presented in supplementary table S.1. Canopy
height was considered in the accuracy assessment,
alongside other criteria, where high resolution imagery allowed canopy height to be estimated.
2.2. Ground survey
To generate the ground survey points, we selected a
random sample of 120 pixels from the deforestation
map class. The map of deforestation and of the ground
survey points are shown in ﬁgure 1. The accuracy of
the 120 pixels was assessed visually using Landsat,
Sentinel-2 and Google Earth imagery to conﬁrm that
the area was forest in 2009 or 2010 and non-forest in
2015, 2016 or 2017. Pixels that were inaccurately
classiﬁed as deforestation were replaced with new
random draws. Thirteen pixels were replaced once,
and 1 pixel was replaced twice. This was within the
margin of error for the reference data area, for the
deforestation class (table S.2).
A survey team visited all the ground survey points.
At each survey point, two plots were established
centred on the deforestation pixel. A smaller plot
(25 m×25 m) was used to assess the current landcover/land-use, including percentage tree cover, vegetation height and type, and to look for visible signs of
drivers and ﬁre. A larger plot (75 m×75 m) was used
to look for physical evidence of charcoal, grazing, and
ﬁre. Both plots were assessed by walking transect lines
spaced 12.5 m apart running through the plots and
along the sides. 360° panorama photographs were
taken of each plot. At least one local government ofﬁcial accompanied the team to 95% of the survey points
including all points in reserved land (n=15), 78% of
points on general land (n=9) and 96% of points on
village land (n=95). In addition, village council
representatives were present at 81% of the survey sites,
including 95% of the points on village land. The survey
was designed to describe the frequency with which different drivers occur at the national scale, rather than
detecting spatial variations across the country.
2.3. Informant interviews
For each ground survey point a questionnaire survey
with a local person was completed. Where possible,
the current occupier or land owner was interviewed
(15% of interviews). Where the owner/occupier was
unavailable, a village council representative or other
knowledgeable person was interviewed (63% of interviews), or in the case of land in PA, the PA manager
(10% of interviews). The interviews were carried out
in, or close to, the ground survey point. In this way the
interview could use signs of land use in the plot, such
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Figure 1. Map of forest loss in Tanzania during 2010–2017 and location of ground survey points.

as crop residues or signs of grazing, as prompts over
the course of the interview.
2.4. Policy analysis
We updated Doggart and Meshack (2017) by reviewing the latest drafts of the National Environment
Policy and the National Forest Policy.

3. Results
The gross annual deforestation rate was calculated as
561 704±99 234 ha yr−1 or 1.42%, with a 2010–17
area of forest persistence of 37.7 Mha and an area of
forest loss of 3.9 Mha, using the reference data area
estimates.
Crop farming was the most frequently recorded
driver of deforestation and was present in 89% of plots
(ﬁgure 2(a)). Other frequently recorded drivers included livestock (69%), domestic fuelwood collection
(41%), charcoal production (35%) and harvesting
building poles (30%). Plantation forestry, roads, settlements, fuelwood collection for tobacco drying, and
timber harvesting were each recorded in 6% of plots.
Mining was not recorded as a deforestation driver in
any plot. Signs of ﬁre were present in 77% of plots.
4

Respondents stated that the primary reason for
deforestation was ‘to create a farm’ in 81% of plots, all
of which had signs of crop cultivation (ﬁgure 2(a)),
while charcoal production was cited as being the main
reason in 12% of plots, all of which had signs of charcoal production. ‘Creating a farm’ was cited by informants as being the main reason for deforestation in
67% of plots where charcoal production was recorded
(n=42) suggesting that most charcoal production
occurs as part of a forest to crop land-use change trajectory. Harvesting timber in a pine plantation and
livestock were both cited as the main reason for deforestation in 1% of plots, while respondents were uncertain of the main reason in 5% of plots.
The diversity of drivers per plot ranged from 1 to 6
(mean=3.2. StDev=1.4) (ﬁgure 2(b)). A single
deforestation driver was recorded in 17% of plots.
There were 30 different combinations of proximate
drivers. The most frequent driver combination was
crops-livestock (20% of plots), followed by a cropsonly class (13% of plots). Charcoal was recorded most
frequently in a crops-livestock-charcoal combination
(8% of plots). Charcoal was not recorded as the sole
driver in any plot.
Twenty-one crop types were recorded at the deforestation sites either through interviews or

Environ. Res. Lett. 15 (2020) 034028

Figure 2. Prevalence of different drivers at the deforestation events included in the survey: (a) prevalence of different drivers with error
bars showing the 95% conﬁdence interval and the primary reason for deforestation according to key informants; (b) frequency
distribution showing the number of drivers present.

observations, with 48% of all plots containing more
than one type of crop (supplementary data table 2).
The most commonly grown crops, as a percentage of
all plots, were maize (57%), sesame (20%), cowpea
(14%), and sorghum (10%). Other crops recorded in
<10% of plots include rice, bean, cassava, sunﬂower,
millet, cashew nut and ground nut. Crops were being
grown both for subsistence and cash income. Of the
106 plots where agriculture was recorded, 47% were
being farmed for both food and cash, 30% for food
only, 12% for cash only and 10% were classiﬁed as
unknown. Of those plots cleared for maize cultivation,
60% were for food and cash, 38% for food only and
1.7% were for cash only. The results point to the prevalence of small-scale mixed agriculture producing
food crops for household consumption, often alongside cash crops.
The plots fell in ﬁelds at different stages of the agricultural cycle. 68% of plots were actively being farmed
while 32% of plots were under fallow. According to
5

respondents, the mean fallow period was 2.7 years
(mode=1 year), ranging from 1 to 8 years. Other studies have recorded average fallow periods of 3–4 years
in Tanzania’s Morogoro Region (Luoga et al 2000,
Kilawe et al 2018) as well as evidence of shortening fallows and a shift to permanent cultivation in Tanzania
(Grogan et al 2013, Kilawe et al 2018) and elsewhere in
Africa (Zaehringer et al 2016).
The land-cover trajectory of the plots varied
according to the driver. 21% of survey points, cleared
primarily for charcoal production, had regenerated
back into a forest class by 2018 while only 7% of those
cleared primarily for agriculture had returned to forest. Several Tanzanian woodland tree species regenerate vigorously through coppicing (Sangeda and
Maleko 2018). Ground survey points could have been
regenerating for up to 4 years between 2015 and 2018
given the deforestation deﬁnition that required sample
points to be non-forest in one or more of the years of
2015–2017.

Environ. Res. Lett. 15 (2020) 034028

Information about the residency of the people who
originally cleared the forest, was available for 49 plots.
In 67% of these plots, the forest was said to have been
cleared by people who were not born in the village but
had lived in the village for, on average, 8.7 years. The
most frequently cited reasons for people to have
moved to the area were: to secure better farming land
(70% of responses) and to pursue economic opportunities (36% of responses). In most cases (58%), the
farmers who were farming the land at the time of the
survey were the same people who had cleared the forest. Responses about the gender of those involved in
clearing the farms were provided for 50 farms, of
which 30 were said to have been cleared jointly by
women and men; and 20 were said to have been
cleared by men only.

4. Discussion and conclusion
4.1. Quantifying the contribution of proximate
drivers to deforestation in Tanzania
Our study demonstrates the primacy of agriculture in
driving deforestation, conﬁrming Tanzania-speciﬁc
results from pan-tropical studies (Curtis et al 2018).
We identify the main deforestation driver in each of
our plots, on the basis of the ‘main driver’ identiﬁed
during the informant interviews. Based on this, we
attribute the proportion of deforestation to each driver
as: agriculture (81%), charcoal (12%), livestock grazing (1%), plantation forestry (1%), and unknown/no
clear main driver (5%). Overall our ﬁndings indicate
that small-scale cultivation of maize, sesame, cowpeas
and sorghum are the main proximate drivers of
deforestation, predominantly for household consumption or local markets, with export crops contributing only marginally. While charcoal production
was the primary reason for deforestation in 12% of
plots, in over half of those plots, the land was then used
for farming. We found no evidence of charcoal causing
deforestation in isolation of other drivers. This conﬁrms that charcoal is rarely a driver of deforestation on
its own. Policies targeting charcoal in isolation of
agriculture, are unlikely to be effective in reducing
deforestation.
The typical deforestation scenario that emerges
from the study, is a trajectory from forest land to agricultural land, predominantly (64% of agricultural
areas) for maize cultivation usually in combination
with one or more additional crops (80% of maize
ﬁelds had one or more additional crop). In 33% of the
agriculture-driven events, charcoal is produced as part
of the transition process while livestock grazing,
domestic ﬁrewood collection and timber harvesting
were present in 66%, 42% and 7% respectively of the
deforestation events involving agricultural crops. Less
commonly (8% of all ground survey points), charcoal
is produced outside of a transition from forest to crop
cultivation. In such cases, charcoal is always found to
6

co-occur with livestock grazing. Rarer events include
1% of events that only involved livestock grazing.
Our results comprise new evidence that multiple
drivers of deforestation and degradation frequently
co-occur in areas of deforestation. Whilst the convergence of multiple drivers is recognised by other studies (Geist and Lambin 2002), most previous studies
have focused on the main drivers (Hosonuma et al
2012). Co-occurrence of drivers will affect the ecological and climate forcing impacts of deforestation events
and will require different policy responses (Mwampamba et al 2018). The implications of co-occurring
drivers of forest change are poorly understood and
require further research.
4.2. The role of subsistence versus commercial crops
and livestock in deforestation
In terms of agriculture’s role in deforestation, our
study provides new evidence around the relative
contribution of different crops to deforestation, with
relevance to agricultural policy. The dichotomies of
‘subsistence/commercial’ and ‘shifting/commoditydriven’ agriculture as applied by Hosonuma et al
(2012) and Curtis et al (2018) are difﬁcult to apply in
the Tanzanian context. If we consider those distinctions to comprise a continuum rather than a dichotomy, with production for household consumption at
one end, and production for commodity export at the
other end, then most Tanzanian agriculture remains
closer to the ‘subsistence’ end. In terms of crops
present in areas of deforestation, Hosonuma et al
(2012) describe a shift from subsistence to commercial
crops, as countries shift from early to late-transition
phases. We found that four crops occurred in deforestation events at least twice as frequently as their
overall prevalence in Tanzania: maize, sesame, cowpeas and sorghum (supplementary data table 3)
(FAOSTAT 2019). For example, maize is the most
widely cultivated crop in the country covering 24% of
crop land in Tanzania, but occurred in 64% of
agriculture-driven deforestation events. Other crops
such as rice, beans, cassava, sunﬂower, groundnut,
cashew nut and millet were recorded in roughly the
same proportion of plots, as they comprise of the
overall agricultural estate. Of the four crops most
frequently detected in deforestation events, sesame is
the crop that is most frequently exported, with 18% of
production being exported (ibid). Tanzania’s main
export cash crops (excluding cereals) are tobacco,
cashew nut, coffee, tea, clove and groundnut. Of these
export crops, cashew nut, groundnut and tobacco
were the most frequently recorded in 4.2%, 3.4%, and
0.9% respectively, of all plots. Tea, coffee and clove
were not recorded. These ﬁndings reinforce the
conclusion that deforestation, in Tanzania, is largely
driven by small-scale, predominantly subsistence
agriculture.
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4.3. The role of drivers of forest degradation in
deforestation events
Our ﬁndings suggest that livestock grazing may play a
more signiﬁcant role in driving deforestation than
previously considered. Livestock grazing was identiﬁed as the primary reason for deforestation in only 1%
of plots, but was recorded in 69% of plots. Livestock
grazing was recorded in 92% of the plots where crop
cultivation was not recorded, 66% of plots where crops
were reported and 83% of events where charcoal was
recorded. The number of cattle in Tanzania increased
by 4% p.a. between 2010–17 (FAOSTAT 2019),
suggesting that the impact of livestock grazing may be
increasing. The conditions under which livestock
grazing acts as a driver of deforestation or of forest
degradation requires further research, a conclusion
also reached by Mwampamba et al (2018).
Fire is an important tool in rural livelihoods, being
used by farmers to clear vegetation in preparation for
planting crops, by hunters to ﬂush out prey, by livestock keepers to stimulate fresh grass for grazing, as
well as for cultural reasons (Katani et al 2014). The
study provides new evidence on the extent of ﬁre use in
land management in Tanzania. We found a particularly close association between ﬁre and agriculture: ﬁre
was recorded in 80% of plots involving conversion of
forest land to crop land, compared with only 53% of
plots where no signs of agriculture were recorded. Fire
was not observed in some areas under cultivation. This
may be because signs of burning had been masked by
subsequent crop cultivation, and as such, our results
may under-estimate the prevalence of ﬁre.
Although the study was not designed to detect differences in the distribution of drivers across the country, we noted that livestock and agriculture were
detected in points widely distributed across the country, while charcoal was only consistently absent from
the ground survey points south of the Ruﬁji delta and
east of the Selous Game Reserve. This observation
should be treated with caution as the authors are aware
that charcoal is produced in this area. Further research
is needed to detect sub-national spatial patterns in the
distribution of drivers.
While there is growing recognition of the signiﬁcance of forest degradation in global change
accounting (Goetz et al 2015, Baccini et al 2017, Song
et al 2018), forest degradation was not the focus of the
current study and is an area requiring further research.
Africa’s open woodlands, where tree cover is naturally
only 10%–40%, present speciﬁc issues around deﬁnitions of deforestation and forest degradation. Canopy
cover thresholds determine both the extent of land
deﬁned as forest and the extent of deforestation.
Recovery of canopy cover after forest loss is often very
rapid resulting in a fast dynamic between canopy loss
and recovery (McNicol et al 2018), further blurring the
distinction between deforestation and forest degradation. This dynamic matters because the climate impact
of deforestation or forest degradation will depend on
7

the land-use trajectory with implications both for climate modelling and for policy (Tongwane and Moeletsi 2018, De Sy et al 2019).
4.4. Policy implications
In the absence of empirical data on deforestation
drivers at the national scale in Tanzania, policy efforts
have focused on reducing charcoal production. Conversion of forests to agricultural land outside of PA has
received limited attention and a coordinated policy to
reduce deforestation, across energy, agriculture and
forestry sectors is lacking. In the energy sector, the
National Energy Policy (URT 2015) seeks a transition
from woodfuels to electricity and fossil fuels, citing
deforestation as a rationale for the shift. There have
also been periodic bans on the charcoal trade (World
Bank 2009, Zulu and Richardson 2013). Discussions
around a charcoal strategy or policy have been ongoing
for more than a decade (Doggart and Meshack 2017).
Policy implementation tools in the forestry sector have
focused on tree planting as an alternative to natural
forests for woodfuel biomass, with ambitious targets
for the expansion of tree plantations. In contrast,
policy implementation tools have not set targets to
reduce conversion of natural forests on village land, to
agriculture. Community-based forest management
(CBFM) is the forestry sector policy tool designed to
protect forests on village land, however, CBFM has
received minimal support, beyond donor and NonGovernmental Organisation interventions.
In the agriculture sector, the National Agriculture
Policy 2013 has a mission of, ‘increased volumes of competitive crop products’ to be achieved through a combination of intensiﬁcation and the expansion of
agricultural land. The policy states that ‘Whereas 44
million hectares of land are suitable for agricultural production, only 10.8 million hectares (24%) are cultivatedK The potential exists for expansion of agricultural
area under cultivation.’ The policy states that, ‘the ministry responsible for Natural Resources shall support sustainable management of forest resources especially
through
Participatory
Forest
Management’.
(URT 2013b.) With this statement, the agriculture policy, deﬂects responsibility for addressing agriculturedriven deforestation to the neglected policy tool of
participatory forest management. Many authors agree
that sustainable intensiﬁcation of agriculture can play
an important role in reducing deforestation provided
that a deliberate commitment to protecting forests
runs alongside the shift in agricultural practices
(Ngoma et al 2018, Balmford et al 2018). This highlights the importance of inter-sectoral cooperation.
Although Tanzania’s policies in land, agriculture,
environment, water, energy and forests, recognise the
beneﬁts of protecting forests, a more coordinated and
deliberate policy is needed to balance the protection of
forests and the ecosystem services that they provide,
with strategies to achieve increased production of
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crops and livestock. The current emphasis on controlling trade in charcoal and timber is unlikely to be effective, as a strategy to reduce deforestation, but could
reduce forest degradation, particularly where compliance efforts target PA. Achieving a more coordinated policy response requires a clearer national vision
around the allocation of land and a shift towards more
inter-sectoral cooperation in addressing the multiple
drivers of deforestation and forest degradation. Without a deliberate policy shift, there is a risk that Tanzania will follow the trajectory followed by so many
other countries towards a natural forest cover of only
15%, with concomitant losses of Tanzania’s unique
biodiversity and other ecosystem services.
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