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Executive Summary
We surveyed human-elephant interactions in 95 villages around the eastern and southern boundary of
Ruaha National Park in 2015-2016. Two-thirds of the survey area (58 villages) did not experience recent
contact with elephants. Nineteen villages reported crop losses from elephants in 2014-2016, twelve
reported elephant movements through village land from 2012-2016, and six villages reported recent
cases of human injury or mortality. Crop losses from elephants were most commonly reported in villages
bordering MBOMIPA, Waga and UMEMARUWA WMAs. Four northern villages bordering MBOMIPA
experienced between 19 and 199 elephant crop-loss events in 2015, with Malinzanga and Kitisi most
affected. The 15 southern villages bordering Waga and UMEMARUWA reported relatively low levels of
elephant activity, with most villages reporting two or fewer elephant visits per year in 2014-2016, and
two villages (Igunda and Iwalanji) reporting a maximum of five elephant visits. Village leaders and farmers
held mixed views about elephants and Protected Areas, and requested greater collaboration with wildlife
authorities in addressing boundary conflicts and enhancing human-wildlife coexistence.
Human-elephant coexistence in Tanzania
Coexistence between people and elephants is a significant conservation challenge in Tanzania, and
indeed across much of the African elephant’s range. Elephants are a species of conservation priority in
Tanzania, recognized for their contribution to the national economy through wildlife tourism, and
threatened by an ivory poaching crisis that has reduced the country’s elephant population from 109,000
in 2009 to an estimated 50,000 individuals in 2015 (Thouless et al 2016). However, elephants can also
have negative impacts on people and livelihoods, especially in communities that share space and
resources with elephants. Thus, ensuring long-term human-elephant coexistence in Tanzania requires
mitigation of the negative impacts of elephants on people.
Survey coverage and methods
This assessment aimed to understand human-elephant interactions around the eastern and southern
boundary of Ruaha National Park, an area comprising 95 villages in five districts in Iringa, Mbeya and
Njombe regions. The southern part of the study area included 74 villages located in the area between
Waga Wildife Management Area and Chunya District, and was surveyed via questionnaires and phone
interviews in 2015. Following the survey, STEP conducted monthly monitoring of human-elephant
interactions in 25 villages in Mbarali district from January to July 2016. Data on human-elephant
interactions in a further 21 villages bordering MBOMIPA WMA (northern study area) were collected since
2012 by Wildlife Connection in partnership with local monitors.
Forms and distribution of human-elephant interactions
Two-thirds of the study area (58 out of 95 villages) did not report any form of human-elephant
interactions, mainly because elephants were reportedly absent from villages in this area. These areas
include the northern end of MBOMIPA WMA, the area between Waga and UMEMARUWA WMAs, and
much of the area south of the Usangu wetlands (see Summary Map on page 8).
Nineteen villages reported multiple incidents of crop losses from elephants within the last three years
(2014-2016), and twelve villages reported elephant movements (without crop losses) that occurred
within the last five years (2012-2016). Six villages reported past (> 5 years) or single incidences of
elephant-related crop losses from the last five years, and three reported historic (> 10 years ago) elephant
movements.
Seven recent (2014-2016) cases of human injuries and mortalities caused by elephants are known from
across the study area, and appear to arise from people’s efforts to chase elephants away from farms, or
unfamiliarity and inexperience with elephants in areas where interactions with elephants are infrequent.
5

Crop losses from elephants in the survey area
Our assessment has identified three main geographic zones in the Ruaha landscape that have recently
(in 2014-2016) experienced crop losses from elephants. These zones comprise:
1. Four villages in MBOMIPA WMA (Tungamalenga, Kitisi, Malinzanga, Makifu)
2. Eleven villages bordering UMEMARUWA WMA (Ibelege, Ipwani, Igunda, Matemela, Mkandami,
Itipingi, Manienga, Kangaga, Isunura, Ikanutwa, Iwalanji) and one village (Mwanitenga) on the
south-western boundary of Ruaha NP
3. Three villages bordering Waga WMA (Mahango, Nyakadete, Nyamakuyu).
These zones appear spatially related to historic landscape corridors linking the Ruaha-Rungwa elephant
population to Udzungwa-Mikumi and Mpanga-Kipengere. STEP’s questionnaire survey of the southern
study area found that crop losses from elephants were more commonly reported in villages near corridor
areas, and also found anecdotal evidence of recent (2013-2016) elephant presence and movements in
the Ruaha-Rukwa-Katavi and Ruaha-Mpanga-Kipengere corridor areas. In addition, some of the areas
most affected by elephant crop-use (such as Malinzanga village) may be centred on river systems, as
elephants are known to move out of Protected Areas (PAs) to visit water sources and may feed
opportunistically on crops. Elephant activity and crop losses peak in the mid to late wet season (MarchMay) and through the crop-harvesting period (June-July). Maize and rice, the two staple crops in the
study area, are the crops most frequently consumed by elephants.
Wildlife Connection’s monitoring data indicate that four northern villages (Malinzanga, Kitisi, Makifu and
Tungamalenga) have experienced frequent and regular elephant-related crop losses since at least 2012.
Malinzanga and Kitisi villages in particular are hotspots of elephant activity, with 199 and 81 crop-loss
events recorded in 2015.
STEP’s survey and monitoring data suggest that the 15 southern villages experience relatively low levels
of elephant activity. Between January and July 2016, only two of these villages (Igunda and Iwalanji)
reported elephant crop-loss events on five different occasions. For ten villages the last known crop-loss
event was in 2015, and in 2014 for three villages. In addition, respondents’ average estimates of the
number of elephant visits per year indicate that most villages (11 out of 13 for which data are available)
experience two or fewer elephant visits per year. Only Iwalanji and Igunda villages exceeded this, with
mean estimates of 5 and 3.4 visits respectively in 2015, and 9.3 and 7.3 visits in an average year. However,
STEP’s monitoring data suggest that not all elephant visits lead to crop losses, as fewer than half of
elephant visits reported in 2016 involved crop-loss events.
While the number of elephant visits, the number of days with crop-loss events incidents, and the number
of crop-loss events are different measures, they provide a rough method for comparing levels of crop
losses from elephants across areas. These measures suggest that villages near MBOMIPA WMA are
experiencing elephant-related crop losses more frequently than villages bordering UMEMARUWA WMA,
followed by villages near Waga WMA. Thus, it seems the degree of contact between villages and
elephants in the southern Ruaha landscape is significantly lower than is the case for northern Ruaha
(MBOMIPA WMA). This variation could be related to elephant densities in the ecosystem, as dry season
aerial censuses show that elephant densities in southern Ruaha (Usangu wetland) are much lower than
in northern Ruaha and MBOMIPA WMA, though elephant densities for the wet season (when most crop
losses occur) are unknown.
Current mitigation efforts
Mitigation of elephant-related crop losses is currently practiced in half of the 15 southern villages
affected by crop-loss events, and farmers protect crops using traditional farm-based methods such as
applying elephant dung to crops, fire and noise. However, only 1% of farmers interviewed in these villages
said they protected crops on their personal farm, suggesting that levels of effort are very low. The two
main reasons cited by farmers for not trying to prevent crop losses include the unpredictability of
elephant visits, and a lack of knowledge about effective methods of deterring elephants. When asked
about desired solutions to managing elephant impacts, most respondents requested assistance from
6

wildlife authorities (TANAPA, WMAs, and Wildlife Division) in protecting farms from wildlife, and more
education about how to live with wildlife.
Reporting of elephant crop-losses in the southern study area is quite common, with half of farmers and
almost all village leaders interviewed indicating that they had reported such incidents to a government
or wildlife authority. Farmers most often report to village authorities, who inform wildlife authorities
(TANAPA, WD, WMAs). All known cases of assistance that resulted from reporting crop losses involved
rangers chasing elephants away from farms.
Perceptions of elephant impacts and community views on elephants and Protected Areas
Of the 74 southern villages surveyed by STEP, 34 villages (46%) perceived problems with elephants.
However, fewer than half of those villages (15 out of 34) experienced multiple incidents of crop losses
from elephants within the last three years (2014-2016). Approximately one-third of villages perceived
problems with elephants as a result of elephant movements (without crop losses) that occurred within
the last five years. The remainder cited past (> 5 years) or single incidences of crop-loss events from the
last five years, or historic (> 10 years ago) elephant movements. These results suggest that even past
experience and/or irregular contact with elephants may lead people to perceive problems with
elephants. The extent of wildlife-human impacts may also be inflated as a way to draw attention to
human concerns when people feel neglected or negatively affected by conservation (Gillingham 1998).
Thus, perceptions of elephant impacts may not necessarily reflect current levels of elephant activity.
STEP’s questionnaire survey in 28 villages in the southern study area gathered community views on
elephants and Protected Areas in order to identify ways in which relations between elephants, PAs, and
communities could be improved. One-third of respondents said they had no views on elephants, and
many said this was because they had never seen or interacted with elephants. Respondents associated
elephants with crop losses, and many felt that communities should receive more assistance from
TANAPA, WD, and government to keep elephants away from villages and farms. More respondents held
the view that elephants were a “bad” animal than a “good” animal. However, respondents also held
positive views of elephants, including that elephants should be conserved and protected against
poachers, and that elephants were a valuable national resource.
With respect to Protected Areas (PAs), approximately one-quarter of respondents said they held no view
on the region’s Protected Areas. An equal percentage of respondents held the view that relations
between their community and adjacent PAs were good as held the view that relations were poor. Positive
aspects of PAs identified by respondents included that PAs were good for environmental conservation,
and that PAs contributed to national income through tourism and to social services in communities. Over
half of respondents said that PAs should better serve and cooperate with communities. The two major
issues that respondents felt needed addressing were impacts of wildlife and PA boundary conflicts.
Respondents also felt relations between PAs and communities could be improved by PAs providing more
environmental education, increasing park visitation opportunities, and increasing social services.
Reccommendations for enhancing human-elephant coexistence
In areas experiencing regular crop losses from elephants, farmers could increase protection of their farms
using methods such as beehive fencing, chilli fencing, or chilli briquettes. Conservation education and
park visitation programs such as those run by Wildlife Connection can encourage greater support for
elephant conservation. Community outreach by wildlife authorities should also be strengthened.
Mitigating impact of elephants in the long-term should involve greater land use planning, including the
legal designation of wildlife corridors to manage elephant dispersal and movements outside of PAs to
reduce crop losses. Finally, long-term monitoring of human-elephant interactions is a useful method for
measuring trends in elephant activity over time, and for evaluating mitigation methods.
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Summary map showing the distribution and forms of human-elephant interactions in 95 villages around Ruaha NP and adjacent WMAs
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Organization Profiles
Southern Tanzania Elephant Program (STEP) - www.stzelephants.org
STEP is a non-profit elephant conservation organization registered in 2014 and based in southern
Tanzania. Believing in the importance of strong protected areas and the welfare of people living around
their boundaries, we work with a range of partners towards long-term security for elephants. STEP's work
falls under four cross-pollinating categories: elephant protection, research and monitoring, enhancing
human-elephant co-existence through community conservation projects, and advocacy and education.
Formerly known as Udzungwa Elephant Project (UEP), STEP has been conducting human-elephant
interactions (HEI) research and trialling crop protection methods with farmers in the Kilombero valley
since 2010. In the Ruaha-Rungwa ecosystem, STEP conducts elephant monitoring and research and
provides aerial and technical support to law enforcement since 2013. This assessment of HEI around
Ruaha NP was conceived and led by STEP with a view to enhancing human-elephant coexistence in the
greater Ruaha ecosystem.
The Wildlife Connection – www.thewildlifeconnection.org
The Wildlife Connection is an NGO working in the villages adjacent to MBOMIPA WMA. Our mission is to
improve human livelihoods whilst promoting conservation, particularly of elephants. We work to reduce
human-elephant conflict through a combination of conservation education, such as school curricula and
village film showings, and conflict mitigation through provision of strategies to deter elephants, including
a beehive fence project involving six farmers in Kitisi village. We have established a park visitation
program for local people; to date we have taken over 2,500 people to visit Ruaha National Park.
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1. Introduction
1.1 Human-Elephant Interactions in Tanzania
Coexistence between people and elephants is a significant conservation challenge in Tanzania, and
indeed across much of the African elephant’s range (Lamarque et al. 2008). Elephant conservation is a
national priority in Tanzania (Mduma et al. 2010), as this country holds the largest population of
elephants in East Africa (50,400 elephants in 2015), despite a serious and ongoing poaching crisis that
has reduced the elephant population by more than 50% since 2009 (Thouless et al. 2016). In addition to
their important ecological role as keystone species, elephants are recognized as an important source of
national income via nature and wildlife tourism. Over 1 million people visit Tanzania’s Protected Areas
every year, contributing to a rapidly growing tourism industry that constitutes 14% of Tanzania’s GDP
(WTTC 2015).
However, elephants can also have negative impacts on people and livelihoods, especially in communities
that share space and resources with elephants. As a species with large range requirements and migratory
behaviour (Graham et al. 2009), elephants spend considerable time outside of protected areas. Although
Tanzania’s protected area network covers over 30% of the country, elephants range over at least 41% of
the country (Thouless et al. 2016). As such, there is potential for elephants to negatively impact
communities with whom they come into contact outside protected areas.
Furthermore, the human-elephant interface at which conflict can occur may be expanding due to rapid
demographic, socio-economic and land-use change in Tanzania (Devisccher 2010). Tanzania’s human
population has almost doubled since 1978, from around 17.5 million people (NBS 1978) to a projected
51.8 million in 2014 (World Bank). In addition to the pressures of population growth, internal migration
of rural people driven by access to available and productive land may lead to increased settlement and
land conversion around PAs, though a study of migration patterns to National Parks did not find evidence
for PA-driven in-migration (Salerno et al. 2015).
Contact between people and elephants appears widespread in Tanzania (Figure 1), particularly in regions
bordering PAs and in wildlife corridor areas (Mduma et al. 2010). In a survey of District Natural Resource
Officers conducted for the Tanzania Elephant Management Plan 2011-15, sixty districts reported
elephant incidents in the period 2007-2009, and 60% reported serious or very serious negative impacts
of elephants (Mduma et al. 2010).

Figure 1: Map showing severity of elephant incidents from 2007-2009 for 109 surveyed Tanzanian
10 Plan, Mduma et al. 2010
districts. Source: Tanzania Elephant Management

Negative impacts of elephants on people usually involve crop losses, physical damage to water pipes and
food stores, socio-economic disruptions such as increased need for night-time guarding of farms,
competition over the use of limited water resources between elephants and people, killing of livestock
by elephants, and human injury and mortality caused by elephants (Ngure 1995; Thouless 1994;
Kangwana 1996). In agricultural areas, elephant consumption of crops is the primary impact of elephants,
and results in crop losses that negatively affect food and livelihood security (Kangwana 1996). Though a
variety of wildlife species consume crops, and species other than elephants often cause the greatest crop
losses (Fungo 2011), elephants are usually perceived as the most serious threat due to the scale of
damage they are capable of causing and the potential physical danger they pose to humans (Kangwana
1996).
In response to their negative impacts on people, elephants are sometimes killed in retaliation or legally
under Problem Animal Control (PAC) (Dublin and Hoare 2004). Between 1989-2009, it is estimated that
an average of 300 elephants were killed annually for PAC in Tanzania (CITES 2009), though the actual
number of elephants killed for PAC showed a sharp decreasing trend in 2007-2009 (Mduma et al. 2010).
Losses experienced from elephants may also foster tolerance of poaching among people who feel
powerless to manage the impacts of elephants, and perceive no tangible benefits from protecting
elephants. Thus, the negative impacts of elephants on communities with whom they share space and
resources can undermine efforts aimed at protecting elephants.
Mitigating the impacts of elephants, and reducing crop losses from elephants in particular, should be a
conservation priority in areas where people coexist with elephants. For mitigation to be effective, it must
be based on understanding of the drivers and context in which human-elephant interactions occur.
Therefore, this assessment aims to build understanding of human-elephant interactions in the southern
Ruaha landscape, as a first step to enhancing human-elephant coexistence in the area.

1.2 Human-elephant Interactions in the Greater Ruaha Ecosystem
The Ruaha-Rungwa ecosystem is approximately 45,000 km2, and includes Ruaha National Park (20,226
km2), Rungwa, Kizigo and Muhesi Game Reserves (17,340 km2), and Idodi-Pawaga (MBOMIPA) (773 km2),
UMEMARUWA (61 km2), and Waga (315 km2) Wildlife Management Areas (WMAs). This area holds one
of East Africa’s largest and most important elephant populations: in 2006 the ecosystem was home to
35,000 elephants (Mduma et al. 2010), but commercial ivory poaching has significantly reduced this
population to an estimated 15,000 elephants in 2015 (Thouless et al. 2016). Thus, increasing protection
for elephants in this ecosystem and allowing for population recovery is an urgent conservation priority.
An additional important goal for conservation in this ecosystem is to address the challenge of humanelephant coexistence in a rapidly changing landscape. As in other ecosystems, elephants are not confined
to the Protected Areas, and indeed disperse through historical corridors that link the Ruaha-Rungwa
population to those in Rukwa-Katavi, Udzungwa-Mikumi-Selous, Mpanga-Kipengere, and Swaga Swaga
potentially into northern Tanzania (Jones et al. 2009). Existing research on human-elephant interactions
in the landscape indicate that elephant impacts may be more serious in Iringa region than in Mbeya
region. A survey conducted for The Tanzania Elephant Management Plan 2011-15 (Mduma et al. 2010)
in 2009 found that Iringa region experienced serious impacts of elephants, while Mbeya region reported
minor impacts (Figure 1). No incidents of human mortalities and injuries caused by elephants were
reported in either region in 2007-2009 (Mduma et al. 2010). PAC killings of elephants were low in Iringa
region in 2007-2009, and none were reported in Mbeya and Njombe in this period (Mduma et al. 2010).
This assessment focuses on human-elephant interactions in the southern half of the Greater Ruaha
landscape ecosystem, an area comprising five districts in Iringa, Mbeya and Njombe regions. Human
Demographic Surveys of 2002 and 2012 show that the human population in these five districts has
11

increased by about 20% in the past one decade, with population growth rates for the period equivalent
to the national average in Mbeya (2.7%) and lower in Njombe (0.8%) and Iringa (1.1%) regions (2012
Population and Housing Census). Iringa and Mbeya regions have relatively low poverty (22% and 24% of
the population below the poverty line respectively), compared with the national average of 28.2% (2010)
(Tanzania Human Development Report, 2014).
Agriculture is the main economic activity in Iringa and Mbeya regions and employs about 90% of the
population. Livestock keeping is practiced by semi-nomadic Maasai and Barabaig pastoralists who have
migrated to the area, though they are increasingly diversifying into agriculture (Hance 2013). The main
type of agriculture practiced in this area is rice and maize cultivation (Utz 2007). This is a seasonal activity
with planting occurring in November and December (Yohan et al. 2012), and harvesting usually from July
to September (Tanzania Food Security 2006). However, in some areas harvesting is completed by June to
avoid crop losses from elephants (Wildlife Connection pers. comm).
Table 1: Human context in different districts surveyed around Ruaha National Park & adjacent WMAs
District

Population
1988

Population
2002

Population
2012

No. of
villages
in 2012

Ethnic
composition

Main
livelihoods

Poverty
level1 (%)

Population
growth
rate (%)

Mbarali
(MB)

152,882

234,908

300,517

103

Sangu

Agriculture

13

Chunya
(MB)

164,554

206,615

290,478

69

Kimbu,
Bungu

Fishing,
livestock
keeping,
agriculture

25

Iringa rural2
(IR)

363,605

245,623

254,032

123

Farming,
livestock
keeping

31

1.3
(19882002)

Mufindi
(IR)

229,304

283,032

317,731

96

Hehe, Bena,
Kinga,
Pangwa,
Wanji
Pangwa

Agriculture

32

1.5
(19882002)
NA

2.6
(19781988)
3.2
(19781988)

Wanging’o
127,125
133,351
161,816
101
Bena, Kinga
Agriculture NA
mbe3 (NJ)
Pangwa
1. Percentage of the population that lives below the poverty line (the poverty line being the minimum level
of income regarded as adequate in a particular area and a particular time)
2. The decline in the population of Iringa Rural District from 1988 to 2002 was primarily due to the division of the
original District into the newly established Kilolo District and Iringa Rural District (Iringa Rural District Council
Socio-economic Profile 2013).
3. Wanging’ombe District was not gazetted until March 2012, and is part of Njombe region. 2012
Sources: 2012 and 2002 Tanzania Population Census; Razack L. et al., 2007; Chunya District Social Economic Profile,
1997; Iringa Rural District Council Socio-economic Profile, 2013; Njombe Regional Strategic Plan of 2013/20142015/2016
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1.3 Assessment purpose and objectives
The goal of this assessment was to understand human-elephant interactions around the easternsouthern boundary of Ruaha NP in more detail, and to provide stakeholders with information and
recommendations to help manage impacts of elephants. We anticipate that this assessment will
encourage greater collaboration between communities living alongside Protected Areas, wildlife
management authorities, district and regional government, and conservation organizations in working
towards achieving human-elephant coexistence in the greater Ruaha ecosystem.
Objectives:
1.
2.
3.
4.
5.
6.

Identify forms and distribution of human-elephant interactions around Ruaha NP
Identify areas experiencing serious impacts of elephants as priorities for conservation effort
Understand how village governments and farmers currently manage crop losses form elephants
Collect information about elephant corridors and movements
Gain insight into community views on elephants and Protected Areas
Provide recommendations for enhancing human-elephant coexistence

13

2. Methodology
Two separate datasets were collected and used for this report, covering two adjacent geographical
areas that together comprise the whole study area:
1. Southern Villages: South-west/South/South-east boundary of Ruaha NP. STEP conducted a
questionnaire survey of village leaders and farmers out in 28 villages in July to September 2015. Phone
interviews of village leaders in an additional 46 villages were carried out in October-November 2015, with
follow-up field visits in December 2015. Following the survey, STEP conducted monthly monitoring of
human-elephant interactions in 25 southern villages from January to July 2016. These survey and
monitoring data were analysed by STEP.
2. Northern Villages: North/North-east boundary of Ruaha NP, Idodi and Pawaga Divisions. During 2015,
every elephant crop-loss incident was reported to a trained enumerator residing in each of the 21 villages
in Idodi and Pawaga Divisions, which comprise the northern study area. Enumerators recorded the date,
location, crop type, extent of damage, as well as any observations made by the complainants and/or the
enumerator regarding the number and sex of the elephants, or the damage inflicted. These data were
collected and analysed by Wildlife Connection.

2.1 Study Area
This assessment spans 95 villages located in the southern end of the Ruaha-Rungwa ecosystem (Figure
2), comprising the southern boundary of Ruaha NP and Idodi-Pawaga, Waga and UMEMARUWA WMAs.
The study area includes 5 districts (Iringa Rural, Mufindi, Wangin’gombe, Mbarali and Chunya) in the
regions of Iringa, Mbeya, and Njombe. STEP surveyed in 74 villages (Appendices 1-2) along the southern
boundary of Ruaha NP, covering the area from Waga WMA to Chunya district in Mbeya region. WC has
data collected by local monitors in 21 villages in Idodi-Pawaga WMA (comprising the northern end of the
study area) since year 2012 (Appendix 4).

Figure 2: Map of study area showing districts and area surveyed by STEP (in dark hatching) and Wildlife
Connection (in light hatching)
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2.2 Methods for Southern Villages
STEP surveyed in 74 villages in July to December 2015 using a combination of questionnaire and phone
interviews (Figure 3). Prior to the main survey, a brief reconnaissance survey was carried out to identify
which areas were vulnerable to elephant impacts based on local knowledge. Informal discussions with
farmers, village leaders, and local experts guided our selection of villages for the main questionnairebased survey. In areas for which prior information was not available, we conducted phone interviews
with village leaders and carried out follow-up field visits to villages where elephant activity was reported.
Letters of permission to conduct the questionnaire survey were obtained from the Region and District
Commissioner’s Offices and copies were provided to village leaders.

2.2.1 Questionnaire Interviews
The questionnaire-based survey was conducted in Iringa and Mbeya regions from July to October
2015. Two types of questionnaires were administered, one to village leaders and a second to farmers. A
total of 168 interviews were completed with 39 village leaders (Village and sub-village Chairpersons,
Village Executive Officers) and 129 farmers in 28 villages (Appendix 1), including one village in Iringa
region and 27 villages in Mbeya region. At least one village leader and two to six farmers were interviewed
in each village, resulting in an average sample size of six questionnaires per village (range two to nine).
The questionnaires (Appendices 5 and 6) investigated human-elephant interactions and people’s
perceptions of elephants. Interviewers asked questions to identify the types of interactions occurring, as
well as temporal and spatial patterns in elephant crop-use. The questionnaire also included questions
about how villagers and farmers were currently managing elephant-related crop losses, and about
beekeeping activities and honey markets. Other components of the questionnaire included questions
about elephant movements and the location of elephant corridors, and open-ended questions on views
on elephants and Protected Areas.
The questionnaire survey was carried out by three Tanzanian field assistants: Ms. Jenipha Mboya, Mr.
Kephania Mwaviko, and Mr. Kennedy Everson. The team was versed in standard social research and
interviewing techniques, including how to ask for consent of interviewees, explain the aims of the survey,
and administer the questionnaire. All interviews were conducted in Swahili and responses recorded on
paper questionnaires. Data entry and analysis were done in Microsoft Excel.
Interviewers were asked to assess the interviewees’ level of participation and understanding of the
questionnaire on a scale of 1 to 5 (1 being low participation/understanding and 5 being high
participation/understanding. The level of participation from village leaders and farmers averaged 4.5 and
4.3 respectively (median 5 and 4 respectively) and was thus very good. Levels of understanding averaged
3.7 for village leaders and 3.5 for farmers (medians both 4), and was thus good. Thus, in general, the
survey team received very good participation from interviewees. However, in some villages that had
experienced resettlement for the extension of Ruaha NP in 2008 (Songwe, Igunda, Isunura, Nyeregete,
Mlungu, Mwiji, Mkandami and Imalio), people were unwilling to participate in the survey and/or were
reluctant to answer certain questions. According to the field team, people in these villages suspected
that the survey would be used to justify further resettlement. Thus, results from these villages should be
interpreted with this history in mind.
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2.2.2 Phone Interviews
A total of 46 villages in Njombe and Mbeya regions (Appendix 2) for which prior information was either
unavailable or indicated a low probability of elephant activity, were surveyed by phone interviews with
village leaders (Village Chairpersons or Executive Officers). Phone interviews used a condensed version
of the questionnaire for village leaders (Appendix 7), and included questions to determine whether
villages were experiencing elephant activity, which types of elephant impacts were occurring, temporal
trends and spatial patterns in elephant activity, and actions that village leaders and farmers were taking
to manage elephant impacts.
Data collection was carried out in October-December 2015 by Mr. Kephania Mwaviko. One leader per
village was contacted by phone. After introducing the aims of the survey, the questionnaire was
administered and answers were recorded on paper questionnaires. We followed up with field visits to
administer full-length questionnaires to village leaders and farmers in three of the eleven villages that
reported elephant-related crop losses in the phone interviews. Data entry and analysis were done in
Microsoft Excel.

2.2.3 Human-Elephant Interaction (HEI) Monitoring
To provide further verification and ground-truthing of STEP’s questionnaire and phone survey results, a
program of monthly monitoring of human-elephant interactions was conducted in 25 southern villages
bordering UMEMARUWA and WAGA WMAs (listed in Appendix 3) from January to July 2016 (the wet and
early dry seasons constitute the peak period of elephant activity in the area). STEP’s HEI monitor (Mr.
Kephania Mwaviko) contacted village leaders on a monthly basis by phone to inquire about elephant
presence and incidents, and made follow-up field visits to record elephant crop-use incidents, elephant
movements, elephant mortalities, and human injuries/fatalities caused by elephants using standard data
collection sheets. Entry and analysis of monitoring data were done in Microsoft Excel, and monitoring
data were summarized by month and village.

2.3 Methods for Northern Villages
Wildlife Connection began data collection of elephant incidents in 21 villages in Idodi and Pawaga
Divisions (Appendix 4) in 2012. Individual farmers who experienced crop losses from elephants reported
the incident to a trained enumerator residing in their village. The enumerator recorded the date, location,
crop type, extent of damage, measured in square metres for the area of crops destroyed; as well as any
observations made by the complainants and/or the enumerator regarding the number and sex of the
elephants, or the damage inflicted.
At the end of each month, the supervisor to enumerators collected and reviewed the data sheets, paid
enumerators, and confirmed with the village leaders that no additional crop loss incidents took place that
may have gone unreported to the enumerator. The scheme by which enumerators were paid per data
sheet, rather than per month reduced the likelihood that enumerators would fail to report elephant
incidents which took place in their villages. To eliminate the possibility that enumerators would falsely
report incidents, the supervisor systematically verified the work of each enumerator by routinely visiting
farms that enumerators reported as sites of frequent elephant activity.
Wildlife Connection initiated a park visitation program for 20 of the villages within Pawaga and Idodi
Divisions in 2010. The remaining village did not receive park visits and acted as control. Over the course
of 2.5 years, over 2500 people were taken to visit Ruaha NP. Questionnaires were carried out in
conjunction with the program in order to gauge the differences in attitudes towards wildlife between
those people who are able to visit the park and those who are not. The influence of the visitation program
on people’s attitudes about elephants and other wildlife was measured by administering 452 semistructured interviews to residents of one village where the park visitation was offered, and another
where it was never offered. This questionnaire included questions about attitudes towards elephants and
whether they are perceived to provide any benefits to people.
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2.4 Expert consultations
We consulted two landscape experts with long-term experience in the Ruaha ecosystem about elephant
activity and elephant corridors. Experts were interviewed by Ms. Jenipha Mboya and Ms. Rehema John
of STEP to obtain information about the spatial distribution and intensity of elephant impacts, and the
location and status of elephant corridors (interviews available from STEP on request).
1. Godwell Ole Meing’ataki, the National Project Coordinator of Strengthening Protected Areas
Network in Southern Tanzania (SPANEST, a UNDP/TANAPA program)
2. Msafiri Mgumba, Assistant Ecological Coordinator – Ruaha Katavi Landscape Program of Wildlife
Conservation Society (WCS).

Figure 3: Map showing data collection methods used for this assessment
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3. Results
3.1

Human-Elephant Interactions (HEI)

3.1.1 Summary of Forms and Distribution of HEI in the Study Area
Of the 95 villages included in this assessment, 19 villages experienced repeat crop losses from elephants
within the last three years (2014-2016). Four of these villages border MBOMIPA WMA in the northern
study area. In the southern study area, most villages affected by crop losses are clustered around Waga
WMA (3 villages) and UMEMARUWA WMA (11 villages), with one village on the south-west boundary of
Ruaha NP (Mwanitenga). Three villages reported single crop-loss incidents within the last five years
(2012-2016), and three reported that crop losses had last occurred over five years ago (prior to 2012).
Twelve villages reported movements of elephants through village land (without crop losses) from within
the last five years (2012-2016). Three villages reported historic (> 10 years ago) elephant movements
through village land. In the northern study area, four cases of human mortalities caused by elephants
are known from 2010 and 2014 in Malinzanga, Kitisi in 2014, and Mafuluto in 2015 (Malinzanga VEO and
Mafuluto VC pers. comm.). In the southern study area, two villages (Kiponda and Iwalanji) reported cases
of human injury caused by elephants, and one village reported a human fatality (Lyadebwe).

Figure 4: Map showing forms and distribution of human-elephant interactions in the study area
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Table 2: Summary of major human-elephant interactions in the study area (WC data in Italics)
Recent & multiple
crop-loss events1

Recent elephant
movements2

Human
injury/mortality

Igunda
Ipwani
Isunura
Itipingi
Ikanutwa
Iwalanji
Mahango 1
Manienga
Matemela
Mkandami
Nyakadete
Nyamakuyu
Kangaga
Mwanitenga
Lyamluki
Makifu
Kitisi
Malinzanga
Tungamalenga
Tungamalenga
Malinzanga

Iyayi
Mayale
Lyamluki
Ihanzutwa
Matemela
Uhenga
Saja
Ukomola
Igava
Ipwani
Shoga
Mwanavala
Mapogoro 1 (MB)
Luwango
Luwalaje
Iwalanji
Ikwavila

Lyadebwe
Kiponda
Iwalanji
Kitisi
Malinzanga
Mafuluto

1. Crop-loss events were considered recent if the last known event occurred in 2014-2016.
2. Recent elephant movements occurred in 2012-2016.

3.1.1.1. Perceptions of Elephant Impacts in Southern Villages (STEP)
We gauged people’s perceptions of the impacts of elephants by asking interviewees whether their village
experienced problems with elephants (Figure 5). In half (14 out of 28) of the villages surveyed by
questionnaire, the majority of respondents (two-thirds or more) answered that their village experienced
problems with elephants (Table 3). All but one of these villages reported elephant-related crop losses,
and respondents in the remaining village perceived problems as a result of elephant movements (Figure
9).
For the area surveyed by phone, village leaders in 20 out of 46 villages said that their village experienced
problems with elephants (Table 4). Almost half of village leaders perceived problems as a result of recent
(≤5 years) elephant movements through village land which did not lead to crop losses. Another half of
village leaders cited historic (> 5 years ago) movements of elephants through village land, or past (last
incidence > 5 years ago) or single crop-loss events within the last five years. We could confirm recent (≤3
years) and multiple crop-loss events in only two villages that reported experiencing problems with
elephants, Kangaga and Mwanitenga. These results suggest that people’s perceptions of elephant
impacts are influenced by past events, and may not necessarily reflect current levels of contact between
humans and elephants. In addition, the extent of wildlife impacts may have been inflated if communities
felt neglected or negatively affected by conservation (Gillingham 1998).
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Table 3: Perceptions of elephant impacts in 28 villages surveyed by questionnaire. Villages are categorized
by the majority response (the response given by > 50% of respondents - see Appendix 8 for raw data).
Villages that also reported crop losses from elephants have been bolded.
Villages in which majority of
respondents perceived
problems with elephants

Villages in which majority of
respondents did not perceive
problems with elephants

Nyakadete
Nyamakuyu
Itipingi
Mkandami
Matemela
Manienga
Isunura
Igunda
Mahango
Ikanutwa
Iwalanji
Ibelege
Ipwani
Mwanavala

Mkunywa
Miyombweni
Mlungu
Luwango
Luwalaje
Mwiji
Ihanzutwa
Utosi
Luwalaje
Mapogoro 1 (Mbarali)
Tambalang’ombe
Igomaa
Nsonyange
Nyakazombe

Table 4: Village leaders’ perceptions of elephant impacts in 46 villages surveyed by phone
Villages in which village leader
perceived problems with
elephants

Villages in which village leader
did not perceive problems with
elephants

Ugenza
Uyela
Mwanitenga

Igombavanu
Kibada
Ibohora

Itamba
Mbalino
Shoga
Kiponda
Idumila Vanu
Itengule
Iyayi
Uhenga
Saja
Mayale
Ukomola
Ikwavila
Lyadebwe
Lyamluki
Kangaga
Wimba Mahango
Igava

Warumba
Mapogoro (Mufindi)
Ukwavila
Ufyaambe
Msesule
Utengule-Usangu
Sangambi
Ihowanza
Ipilimo
Isimikinyi
Kijombe
Kisiwa
Mhwela
Mapogoro 2 (Mbarali)
Luhanga
Azimio
Urunda
Mpolo
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Villages in which village leader
perceived problems with
elephants

Villages in which village leader
did not perceive problems with
elephants
Igomelo
Mahango 2
Isimike

Figure 5: Perceptions of impacts of elephants on people in southern study area (STEP data only)
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In 40 of the 74 villages surveyed in the southern study area, respondents reported not to experience
problems with elephants in their village (Table 3-4). In both the questionnaire and phone surveys,
interviewees in these 40 villages said elephants were absent from their area (Figure 6-7), and most cited
the distance of their village from Protected Areas. Respondents in five villages reported that elephants
were present in their general area but had not come to their village. Five respondents in Mlungu,
Mahango 2, Mapogoro 2 (Mbarali district) and Mwanavala villages do not perceive problems with
elephants because elephants are moving through their area post-harvest time, such that villagers are not
experiencing crop losses.
4%

2%

6%

88%

No elephants in area
Elephants in area but not in village
Experienced HEC in the past but not currently
Elephants pass through without doing crop damage
Figure 6: Why does your village not experience problems with elephants? (Questionnaire survey;
respondents n=81; village leaders and farmers)
4, 15%

22, 85%

No elephants in the area

Elephants in area but not in village

Figure 7: Why does your village not experience problems with elephants? (Phone survey; respondents
n=26; village leaders)
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3.1.1.2 Northern Villages (Wildlife Connection)
Wildlife Connection’s monitoring of human-elephant interactions in the northern study area shows that
elephant-related crop losses occurred in four villages (Makifu, Kitisi, Malinzanga and Tungamalenga) in
2015 (Table 5, Figure 8). WC’s long-term data indicate that these villages experience crop losses from
elephants nearly every year and are hotspots of elephant activity. All except Malinzanga are located in
close proximity to Protected Areas and contain rivers that are accessed by elephants seasonally.
Malinzanga contains perennially available water collected in dams and irrigation channels; it is also
located close to the convergence of the Mlowa and Ipwasi rivers. Kitisi, Tungamalenga and Makifu villages
have all reported elephant incidents in 2015; all are located near Ruaha National Park and MBOMIPA
WMA and are close to local elephant corridors.
Table 5: Villages in Idodi and Pawaga Divisions where elephant incidents were reported in 2015
Villages in which elephant
incidents were reported in 2015
Makifu
Kitisi
Malinzanga
Tungamalenga

Villages in which no elephant
incidents were reported in 2015
Mahuninga
Mapogoro
Idodi
Nyamahana
Mafuluto
Luganga
Ilolo
Mpya
Magozi
Mkombilenga
Mbuyuni
Mbolimboli
Kimande
Itunundu
Isele
Kinyika
Kisanga

The villages of Malinzanga and Kitisi have consistently reported the largest number of crop-loss events
from elephants for the past three years. There were 199 crop-loss events in Malinzanga and 81 crop-loss
events in Kitisi reported in 2015. The high levels of elephant activity reported from Malinzanga can be
attributed to the fact that it is well fed with water sources.
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Figure 8: Frequency of reported elephant crop-loss events, in the four affected villages, during 2015

3.1.2 Impacts of Elephants on Communities
3.1.2.1 Southern Villages
In 12 out of the 14 villages that perceived problems with elephants in the questionnaire, most
respondents (>50%) reported that crop losses were the main problem caused by elephants (Figure 9). In
one village (Mwanavala) the only threat reported was elephant movement through village land, and in
another village (Ibelege) equal numbers of respondents reported crop losses and movements of
elephants through village land.
100

Percentage of respondents

90
80
70
60
50
40
30
20
10
0

Crop losses

Elephant movements

Figure 9: What problems do elephants cause? (Questionnaire survey, respondents n=84 in 14 villages)
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In nine of the 20 villages that perceived problems with elephants in the phone survey (Figure 10, Table
6), village leaders reported that the main threat posed by elephants was recent (≤5 years ago) movement
of elephants through village land (without crop losses). Recent (≤3 years ago) and multiple incidents of
crop losses from elephants were reported in only two villages: Kangaga and Mwanitenga. The six
remaining villages had experienced only one crop-loss event in the previous five years (2012-2016), or
remembered crop losses happening in the past (prior to 2012). Historic (> 5 years) movements of
elephants through village land were reported in three villages. Damage to trees by elephants was
reported in two villages (Uhenga and Saja), and human injuries/fatalities were reported in two villages
(Lyadebwe and Kiponda, see also 3.1.2.2).

Recent movements through village land

9

Past/one-off crop-raids

6

Historic movements through village land

3

Recent/multiple crop-raids

2

Damage to trees

2

Human injury/fatality

2

0

1

2

3

4

5

6

7

8

9

10

Number of villages
Figure 10: What problems do elephants cause? (Phone survey; respondents n=20 village leaders)

Table 6: Reported human-elephant interactions in 20 villages that perceived problems with elephants in
the phone survey
Recent/multiple1 crop-loss
events

Past/one-off2 crop-loss
events

Recent elephant
movements3

Historic elephant
movements4

Mwanitenga
Kangaga

Itengule
Lyadebwe
Idumila Vanu
Itamba
Wimba Mahango
Kiponda

Iyayi
Mayale
Lyamluki
Uhenga
Saja
Ukomola
Shoga
Ikwavila
Igava

Mbalino
Ugenza
Uyela

1. Villages which experienced multiple crop-loss events within the past three years (2014-2016).
2. Villages in which the last known crop-loss event is from over 5 years ago (prior to 2012), or which experienced a
single crop-loss incident in the past five years (2012-2016).
Ukomola
3. Villages which experienced elephant movements through village land in 2012-2016.
4. Villages which experienced elephant movements through village
land prior
to 2012.
Ikwavila
(2011)

Mbalino
Shoga (2015)
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Figure 11: Map showing villages reporting crop-loss events by elephants. Villages shaded in orange
reported multiple crop-loss events within the past three years (2014-2016). Villages shaded in green are
those that reported either crop losses from over 5 years ago, or a single crop-loss event in the last three
years.
3.1.2.2 Human injuries and fatalities
In the northern study area, four cases of human mortalities caused by elephants are known from 2010
and 2014 in Malinzanga, Kitisi in 2014, and Mafuluto in 2015 (Malinzanga VEO and Mafuluto chairman
pers. comm.). Three cases of elephant-related human injuries or deaths were reported for the southern
half of the study area. In Iwalanji (Mbarali), a man was injured while chasing an elephant away from his
homestead in 2015. In Kiponda (Mufindi), a man was reportedly injured while chasing elephants away
from the village in 2013. Kiponda’s VEO considered this accident a freak occurrence, as the last time
elephants had passed through their area before that was in 2002, and elephants have not moved through
the village since 2013. In Lyadebwe (Wangin’gombe), a person was reportedly killed by an elephant in
2011. Neither Kiponda nor Lyadebwe reported regular crop losses from elephants, suggesting that the
risk of human injury/mortality exists even in areas where interactions with elephants are uncommon,
and this risk may be heightened by people’s unfamiliarity with elephants.
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3.1.2.3 Synthesis
Two-thirds of the study area did not perceive or report experiencing problems with elephants because
elephants were reportedly absent from villages in this area. These areas include the northern end of
Idodi-Pawaga WMA, the area between Waga and UMEMARUWA WMAs, and much of the area south of
Usangu (Figure 4). Our findings were largely in agreement with commentary provided by landscape
experts Godwell Meing'ataki (Director of SPANEST) and Msafiri Mgumba (WCS), who identified the
following hotspots of elepahtn activity: the southern and north-eastern ends of Idodi-Pawaga WMA;
UMEMARUWA WMA, Waga WMA; and the area south of Usangu to Mpanga-Kipengere GR.
For the 38 villages where people perceive problems with elephants or where elephant incidents have
been reported, the majority are in close proximity to either Ruaha NP or WMAs. Some of the areas
experiencing elephant-related crop losses and movements appear centred on river systems, as elephants
are very dependent on water sources and frequently move out of Ruaha NP and the WMA to visit water
sources, including the river system in Malinzanga. Many people utilise the rivers for irrigation and many
farms are situated in close proximity to a river. As a result, elephants will opportunistically feed on crops,
presenting a threat to farmers’ livelihoods and wellbeing.
Crop losses are the most common negative impact of elephants in the study area, and currently occur (to
a varying degree) in one-fifth (19) of villages surveyed (Figure 8). One-third of villages (13 out of 34) which
perceived problems with elephants in the southern study area reported elephant movements but no crop
losses, and one-fifth (6 villages) perceived problems as a result of past (> 5 years) or single incidents of
crop losses. Thus, most villages in the study area that perceive problems with elephants do not report
recent or regular crop losses from elephants. This suggests that people can perceive problems with
elephants in the absence of crop losses, and this may be influenced by infrequent or past experiences
with elephants, or linked to the potential (if rare) threat that elephants pose to crops and property.
Alternatively, respondents may have inflated the extent of elephant impacts (Kangwana 1996). Studies
of human-wildlife interactions have found that people sometimes exaggerate the severity of wildlife
impacts as a way of emphasizing human over wildlife interests by communities who feel neglected or
negatively affected by conservation (Gillingham 1998). Over-reporting of crop losses presents the sole
legal form of response and resistance to the negative consequences of living with wildlife open to
villagers; thus perceptions of wildlife impacts do not always reflect actual levels of crop losses from
wildlife (Gillingham 1998).
Seven cases of human injuries and mortalities caused by elephants are known from the study area, and
may be related to people’s efforts to chase elephants away from farms, and unfamiliarity with elephants
in areas where interactions with elephants are uncommon.

3.1.3 Temporal Trends in Elephant-related Crop Losses
3.1.3.1 Southern Villages
Data from a subset of 15 villages where multiple incidents of crop losses from elephants were reported
to have occurred within the past three years (13 villages surveyed by questionnaire and two by phone,
see also section 3.1.2) were used to understand temporal trends in crop losses. We investigated when
elephant crop-use had begun in these villages, what the trend in crop-loss incidents had been over time,
and the number of times elephants were estimated to have visited each village in 2014 and 2015. In
addition, we present data from STEP’s human-elephant interaction (HEI) monitoring program in 25
southern villages from January to July 2016 to provide up-to-date, ground-truthed data about elephant
crop-loss events and movements.
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3.1.3.1.1 When did the village first experience crop losses from elephants?
Over half of the villages reported that elephant-related crop losses first began to occur 0-5 years ago
(Figure 12-13, Table 7), one village (Nyamakuyu) reported crop losses from 5-10 years ago, and one village
(Isunura) reported crop losses from over ten years ago (50% of respondents). In five villages, there was
no knowledge and/or clear consensus among respondents when crop losses from elephants began.

5, 33%

8, 53%

1, 7%
1, 7%

0-5 years

5-10 years

>10 years

Unknown

Figure 12: When did the village first experience crop losses from elephants? (Questionnaire and phone
survey; respondents n=82 in 15 villages reporting crop-loss events. For villages surveyed by
questionnaire villages are categorized by the majority response – the response given by > 50% of
respondents.)

Table 7: When crop losses from elephants began in 15 villages (% show agreement among respondents)
0-5 years
Mkandami (75%)
Matemela (75%)
Manienga (63%)
Igunda (57%)
Iwalanji (100%)
Itipingi (88%)
Mwanitenga
Kangaga

5-10 years
Nyamakuyu (77%)
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>10 years
Isunura (60%)
(6(57%)

Unknown
Nyakadete
Mahango
Ipwani
Ikanutwa
Ibelege

Figure 13: Map showing perceptions of when elephant-related crop losses began in 15 villages
experiencing current crop-loss events
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3.1.3.1.2 Trends in elephant crop-loss incidents
Reported trends in the frequency of crop-loss incidents over time varied considerably (Figure 11). Equal
numbers of villages reported increases and no change in the frequency of crop-loss events since crop
losses from elephants first began. A decrease in the frequency of crop-loss incidents was reported in two
villages. In five villages, there was no knowledge and/or no clear census among respondents about trends
in crop-loss incidents.

2, 13%

5, 33%

4, 27%

4, 27%

Decrease

Increase

Stable

Unknown

Figure 14: Perceptions of trends in elephant crop-loss events per village (Questionnaire survey;
respondents n=82 in 15 villages reporting crop-loss events)
Table 8: Trends in crop-loss events in 15 villages (% shows agreement among respondents)
Decrease

Increase

Stable

Unknown

Nyamakuyu (55%)

Isunura (50%)

Iwalanji (80%)

Manienga

Nyakadete (75%)

Igunda (57%)

Mkandami (75%)

Ipwani

Mahango (50%)

Matemela (63%)

Ikanutwa

Kangaga

Mwanitenga

Itipingi
Ibelege
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Figure 15: Map showing perceived trends in crop-loss events over time in 15 villages currently
experiencing crop losses from elephants
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3.1.3.1.3 Trends in elephant visits to villages
We used the number of elephant visits to a village as a measure of the frequency of contact between
individual villages and elephants. We asked 64 village leaders and farmers in 13 of the 15 villages recently
affected by crop-loss events to remember how many times elephants had visited their village in 2014 and
2015 (Figure 16-17); and also to estimate the average number of elephant visits per year over a greater
(but unspecified) time period, in response to the question, "On average, how many times do elephants
come to the village per year?" (Figure 18).
The three villages with the highest estimates of elephant visits were Igunda, Manienga and Iwalanji,
where the mean estimates for 2015 were 3.4, 3.6, and 5 elephant visits respectively (Figure 16). For 2014,
the mean estimates were 1.9, 1.5, and 2.7 elephant visits for these three villages (Figure 17). For the
remaining ten villages, the mean estimate was two or fewer elephant visits in 2015 and 2014.
In Iwalanji and Igunda villages, a mean of 9.3 and 7.3 elephant visits per year were estimated (Figure 18).
In the remaining eleven villages, elephants were estimated to visit the village twice or fewer times a year
on average.
Based on the number of elephant visits, Iwalanji and Igunda villages come into contact with elephants
most frequently, and may thus be at heightened risk of elephant impacts. This measure also suggests that
the other eleven southern villages experience low levels of contact with elephants (≤ 2 elephant visits per
year), and are at lower risk of crop-loss events. We were not able to obtain data on elephant visits from
Kangaga and Mwanitenga villages.

Figure 16: Number of elephant visits to the village in 2015 (64 respondents in 13 villages)
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UMEMARUWA WMA

Waga WMA

Figure 17: Number of elephant visits to the village in 2014 (64 respondents in 13 villages)

UMEMARUWA WMA
Waga WMA
Figure 18: Average number of elephant visits to the village per year (64 respondents in 13 villages)
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Of the 25 southern villages in which STEP conducted monthly monitoring of human-elephant interactions
between January and July 2016 (Table 9), only three villages reported elephant crop-loss events, and
seven villages reported elephant movements through village land (without crop losses). Igunda village
reported the maximum of four nights on which crop-loss events occurred, while Lyamluki and Iwalanji
reported only one night on which crop-loss events occurred. Igunda reported the greatest number of
elephant visits (4), followed by Iwalanji (2). All other villages reported only one elephant visit.
Table 9: Human-elephant interactions by month in southern monitoring area, January to July 2016
Nights on which croplosses occured1

Jan-16

Feb-16

Mar-16

Lyamluki

1

Igunda

1

Iwalanji
Elephant movements2

Apr-16

May-16

2

1

June-16 July-16

1
Jan-16

Feb-16

Mar-16

Ihanzutwa

1

Matemela

1

Ipwani

1

Apr-16

Igava

May-16

June-16 July-16

1

Mwanavala

1

Luwango

1

Iwalanji

1

1

1. Number of nights on which elephant crop-loss events occurred (one such night may involve multiple incidents
of crop losses on different farms)
2. Number of times elephants moved through village land without causing crop losses (though in some cases
elephants trampled crops).

3.1.3.2 Northern Villages
Wildlife Connection has observed that elephant crop-use has occurred in Idodi Division since at least
2008, though there has been no systematic data collection to determine when this behaviour first began.
Data collection of elephant crop-loss events by enumerators has been carried out in Idodi Division since
2008; crop losses from elephants were occurring prior to data collection and have been reported since
2008. In 2012, data collection on crop-loss events began in Pawaga Division, however this area has
reported very few elephant incidents. The four villages with the most crop-loss events reported in 2015
(section 3.1.1), which are all in Idodi Division, have consistently reported high levels of crop-loss events
since 2012.
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3.1.3.3 Synthesis
Crop losses from elephants in four villages in the northern study area have occurred since at least 2008,
and the frequency of crop-loss events incidents has been relatively stable over this time. In the southern
study area, perceptions of temporal trends in crop losses varied considerably and in some villages
consensus and/or knowledge of these trends was missing among survey respondents. However, in half
of the villages reporting recent (≤3 years) crop losses from elephants, the first crop-loss events occurred
within the past five years. In addition, for half of the villages that reported recent crop losses in the
southern study area, respondents indicated that there had been an increase or no change in the
frequency of crop-loss events. These results suggest that elephant crop-use may be a more recent
phenomenon in the southern study area.
While elephant visits, the number of nights with crop losses, and the number of crop-loss events are
different measures, they provide a rough comparison of the scale of elephant impacts across the Ruaha
study area, and with other sites where human-elephant interactions have been studied in southern
Tanzania.
STEP’s monitoring in 25 southern villages from January to July 2016 provides the most recent information
on human-elephant interactions. This monitoring covers 13 of the 15 villages previously found to be
affected by crop losses from elephants in STEP’s questionnaire survey. These monitoring data indicate
that Igunda village experienced four elephant visits in 2016, Iwalanji experienced two elephant visits, and
another seven villages reported single elephant visits. In addition, based on respondents’ estimates of
the number of elephant visits in 2014 and 2015 and the average number of visits per year, Iwalanji and
Igunda villages are coming into contact with elephants most frequently, and are thus most vulnerable to
elephant impacts. The remaining eleven southern villages experience low levels of contact with
elephants, with two or fewer elephant visits per year.
In contrast, the four villages experiencing crop losses from elephants in MBOMIPA WMA (northern study
area) reported between 19 (Tungamalenga) and 199 (Malinzanga) crop-loss events in 2015 (Figure 6a).
Other known hotspots of crop losses from elephants in southern Tanzania include the eastern boundary
of Udzungwa Mountains National Park, where a single 2.5 km2 farming area averaged 190 nights with
crop-loss events per year between 2011 and 2014 (STEP unpublished data), and the eastern boundary of
Selous Game Reserve (Kilwa, Liwale and Rufiji districts) where an average of 80 crop-loss events per
district occurred between July and December 2003 (Malima et al. 2005). Thus, it seems the degree of
contact between villages and elephants in the southern Ruaha landscape is significantly lower than is the
case for northern Ruaha (MBOMIPA WMA), eastern Udzungwa, and eastern Selous. This variation could
be related to elephant densities in the ecosystem, as dry season aerial censuses (TAWIRI 2016, 2013)
show that elephant densities in southern Ruaha (the Usangu wetland) are much lower than in northern
Ruaha and MBOMIPA WMA, though elephant densities for the wet season (when most crop losses occur)
are unknown.
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3.1.4 Seasonality
3.1.4.1 Southern Villages
Data from a subset of 15 villages where multiple incidents of crop losses were reported from within 2
years ago (section 3.1.2) were used to investigate seasonal patterns in elephant crop-use (Figure 19, Table
10). In 73% of villages, crop-loss events was said to occur during the late wet season and harvesting
months (February/March to June). Crop losses were reported to occur during the harvesting months
(April to July) in three villages, and during the wet season in one village. STEP’s HEI monitoring data for
January-July 2016 show that all reported crop-loss events and elephant movements in southern villages
occurred in March, April and May (Table 9), thus validating that the mid to late wet season is a peak time
for elephant activity in the southern study area.
3, 20%

1, 7%

11, 73%

Late wet/harvesting season

Wet season

Harvesting season

Figure 19: What season do elephant crop-loss events occur? (Questionnaire and phone survey;
respondents n=82 in 15 villages reporting crop losses from elephants)
Table 10: Peak times of crop losses in 15 villages experiencing elephant crop-loss events
Late wet/harvesting
season
Nyakadete (Mar-May)
Nyamakuyu (Mar-Jun)
Mkandami (Mar-Jun)
Matemela (Feb-Jun)
Manienga (Mar-Apr)
Isunura (Mar-Jun)
Igunda (Feb-Apr)
Mahango (Mar-Jun)
Ipwani (Feb-Jun)
Iwalanji (Feb-Apr)

Wet season

Harvesting season

Ikanutwa (Dec-Apr)

Kangaga (Apr-May)
Mwanitenga (Apr-May)
Ibelege (Apr-July)

Itipingi (Feb-May)
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3.1.4.2 Northern Villages
In the northern study area, the majority of crop losses from elephants take place during the last two
months of the wet season (April and May). Crop losses are also reported in June, however there were no
other months with crop-loss events reported during 2015 (Figure 20). Though elephants may be seen to
pass through the area after this time, crop-loss events are typically not reported because most people
will harvest in June to avoid additional crop losses from elephants.

Figure 20: Frequency of reported crop-loss events per month in 2015 in all 21 villages monitored by WC
3.1.4.3 Synthesis
Across the study area, elephant activity outside PAs peaks during the mid to late wet season and in crop
harvesting months. Elephants are believed to move further out of Ruaha NP and adjacent WMAs during
the wet season due to changes in water and food availability (Wildlife Connection pers. comm). In
addition, as the main crop harvest season falls at the end of the wet season, elephants will
opportunistically consume crops directly prior to harvest when the crops are almost fully grown. During
the dry season elephants generally stay closer to major water sources such as the Great Ruaha River,
reducing the likelihood of elephant activity outside of PAs. Elephants do on occasion move out of Ruaha
NP during the dry season, but crop losses are unlikely to occur because crops will have already been
harvested. However, villages practicing irrigation farming (such as Malinzanga) may be vulnerable to
crop losses throughout the dry season because elephants are known to use routes along rivers to access
farms (Wildlife Connection pers. comm).
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3.1.5 Crop Losses
3.1.5.1 Southern Villages
Data from a subset of 13 villages from the questionnaire survey where recent (≤3 years) crop losses from
elephants were reported (section 3.1.2) were used to investigate how farmers and village leaders rank
crop losses from wildlife relative to other agricultural problems. Crop losses from wildlife were ranked as
the primary threat to agriculture in eleven villages (Table 12). In two villages, drought was ranked as the
primary threat to agriculture, and crop losses from wildlife was the second greatest threat. Other lesser
problems faced by farmers included lack of agricultural inputs and capital, flooding, insect infestations,
low crop prices, crop diseases, and land conflicts. In Figure 21 below, crop losses from wildlife were
ranked by the largest percentage of respondents as the primary, secondary, and tertiary agricultural
threat because they identified and ranked different wildlife species that consume crops. In the 15 villages
surveyed by questionnaire where no elephant-related crop losses were reported, crop losses from other
wildlife, insect infestations, and drought were ranked as the three main threats to agriculture (in
descending order of importance).

Percentage of respondents ranking issue

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
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Flooding

Insects

Agricultural inputs

Land conflicts

Capital

Low crop prices

Figure 21: Threats to crops (in rank order) in 13 surveyed villages reporting crop-loss events
(Questionnaire survey, respondents n=81)
Farmers and village leaders identified 17 species of wildlife that caused crop losses (Table 11). Baboons
and Vervet Monkeys, Bushpig, Elephants, Common Quelea and rats were the species mentioned most
frequently (in descending order) overall. Elephants were ranked as the primary crop-consuming species
in seven villages, and as the secondary, tertiary, or quaternary species in six villages (Table 12).
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Table 11: Wildlife mentioned as threats to crops in 13 surveyed villages reporting crop losses from
elephants (Questionnaire survey, respondents n=99, village leaders and farmers)
Species
Baboon and Vervet Monkey
Bushpig
Elephant
Common Quelea
Rat
Buffalo
Guineafowl
Kudu
Hippopotamus
Rabbit
Dove
Zebra
Porcupine
Ground Hornbill
Quail
Tortoise

% of respondents
45.5
21.0
20.3
13.3
10.5
9.1
8.4
4.9
4.9
3.5
1.4
1.4
0.7
0.7
0.7
0.7

In two out of thirteen villages, the most recent known incidents of crop losses from elephants occurred
in 2016 (STEP monitoring data). The most recent known crop losses occurred in 2015 in nine villages, and
in 2014 in two villages (Table 12).
Table 12: Agricultural threats in 13 villages that experience crop losses from elephants

Village

Rank wildlife
crop losses1

Most recent
Rank
known cropelephants2
loss event

Most affected
crops

Igunda

1

1

2016

Maize, rice

Ikanutwa

1

1

2014

Rice, maize,
pumpkins

Ipwani

1

1

2015

Maize,
pumpkins

Isunura

1

2

2015

Maize, rice,
groundnuts

Itipingi

1

3

2015

Maize, rice

Iwalanji

1

1

2016

Maize

Mahango

1

1

2015

Rice, maize

Manienga

1

1

2015

Rice, maize,
pumpkins
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Village

Rank wildlife
crop-loss
events1

Most recent
Rank
known cropelephants2
loss event

Matemela

2

2

2015

Maize,
groundnuts

Mkandami

2

1

2015

Maize,
pumpkins,
sunflower

Nyakadete

1

3

2014

Maize, rice,
sunflower

Nyamakuyu 1

2

2014

Rice, maize

Ibelege

4

2015

Maize

1

Most affected
crops

1. Rank relative to other agricultural threats (e.g. drought, insect infestations, etc.)
2. Rank relative to other wildlife species that consume crops

The major crops consumed by elephants are maize and rice, with maize being reported as the most
frequently consumed crop in nine villages, and rice in four villages (Figure 22, Table 12). Maize and rice
are also the main staple crops grown in 12 of the 13 villages that reported crop losses from elephants.
Other crops most frequently reported to be among the three major crops consumed by elephants were
groundnuts, sunflowers, and pumpkins. Overall, elephants were reported to feed on a considerable
variety of 13 different types of crops.

Percentage of respondents ranking crop
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Figure 22: Rank order of crops consumed by elephants in 13 villages experiencing crop-loss events
surveyed by questionnaire (Questionnaire survey, respondents n=81, village leaders and farmers)
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3.1.5.2 Northern Villages
Maize and rice are the two staple crops grown in Idodi Division. Maize is the crop most frequently
consumed by elephants, followed by rice (Figure 23). The frequency of crop-loss events for rice is
significantly lower. Rice is rarely affected because elephants avoid ground that is saturated with water
(resulting from irrigation), whereas they can easily pass through maize farms.

Figure 23: Frequency of crop-loss events by crop type, as reported in 2015

3.1.5.3 Synthesis
In the 15 villages surveyed by questionnaire where no recent (≤3 years) crop losses from elephants were
reported, crop losses from wildlife, insect infestations, and drought were ranked as the three main
threats to crops (in descending order of importance). In the 13 villages that reported crop losses from
elephants in the questionnaire survey, crop-loss events by wildlife are ranked as the primary threat to
crops (eleven villages), followed by drought (two villages). Farmers identified 17 different wildlife species
that caused crop losses, with Baboons and Vervet Monkeys, Bushpig, Elephants, Common Quelea and
rats mentioned by the greatest number of respondents. Elephants were ranked as the primary cropconsuming species in seven villages.
In villages that experience elephant crop-loss events across the study area, maize is the crop most
commonly consumed by elephants, followed by rice. This result likely reflects the fact that maize and rice
are the two main staple crops grown in the study area. Elephants also consume a variety of other crops
at lower frequencies, including groundnuts, sunflowers, pumpkins, potatoes, sugarcane and sesame.
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Rice and maize crops consumed and trampled by elephants in Igunda village (May 2016, K. Mwaviko)

3.2 Mitigation
3.2.1 Southern Villages
3.2.1.1 Crop protection strategies and effort
Data from a subset of 15 villages where recent (≤3 years) crop losses from elephants were reported (13
villages surveyed by questionnaire and two by phone, see also section 3.1.2) were used to understand
current strategies of protecting crops against elephants. According to village leaders, farmers try to
prevent crop losses from elephants in seven villages (Table 13). However, less than 1% of farmers
interviewed were personally involved in protecting crops on their farm, suggesting levels of mitigation
effort are low.
Table 13: Mitigation of crop losses by farmers in 15 villages experiencing elephant crop-loss events
No crop protection
by farmers

Crop protection by
farmers

Itipingi
Nyamakuyu
Mkandami
Kangaga
Manienga
Ipwani

Igunda
Nyakadete
Mahango
Iwalanji
Isunura
Mahango
Matemela
Ikanutwa
Mwanitenga

The major reasons given by farmers for not trying to prevent crop losses from elephants (Figure 24)
include the unpredictability of crop-loss events (40% of respondents), and lack of knowledge about
effective deterrent methods (30% of respondents). Other reasons include fear of elephants (10% of
respondents), and the fact that crop losses occur at night (10% of respondents). Traditional crop
protection methods include guarding or other farm-based methods, which may be perceived too risky or
not worthwhile when elephant activity and crop losses are unpredictable and when methods are
perceived as ineffective.
42

Crop-raiding happens at night
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Figure 24: Why do farmers not try to protect crops from elephants? (Questionnaire survey, n=70
respondents)
Farmers employ a variety of farm-based strategies to protect crops from elephants (Figure 25). In five
villages, farmers employ the “elephant dung method”, which involves applying a mixture of elephant
dung and water to crops and is said to deter elephants because they are coprophobic (meaning they will
not consume their own dung). Other methods include use of noise, fire, burning tyres, and burning chilli
to frighten elephants away from farms.

Appyling elephant dung to crops

Noise

Fire

Burning tyres

Burning chilli
0

1

2

3

4

5

6

Number of villages employing method
Figure 25: Crop-protection methods employed by farmers (Questionnaire survey, respondents n=12
village leaders and farmers)
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When asked what methods respondents would wish to try to protect crops from elephants (Figure 26),
most (45%) requested assistance with protection of farms from wildlife authorities, including TANAPA,
WMA Village Game Scouts and Wildlife Division. One-fifth of respondents requested education about
co-existing with wildlife and methods to reduce crop losses and other negative impacts of wildlife. Some
village leaders suggested that cultivation should not be allowed near Protected Area boundaries. Only
6% of respondents were aware of chilli-fencing as a farm-based elephant deterrent, and none were aware
of beehive fencing.

No cultivation near PAs
Education
Assistance from TANAPA/VGS/WD
Government assistance
Nothing
Do not know
Chilli fencing
Wooden fencing
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Percentage of respondents
Figure 26: What methods would you like to try to prevent crop losses? (Questionnaire survey,
respondents n=80 in 13 villages reporting crop-loss events)

3.2.1.2 Reporting and assistance in response to crop losses
In 13 villages surveyed by questionnaire that reported crop losses, interviewees were asked about current
responses to crop-loss incidents from elephants, including if and how crop losses were being reported,
and what assistance had been received in response. Approximately half of farmers (52% of 51 farmers
interviewed) in 11 villages (Table 14) said that they report crop-loss incidents to a local authority, usually
the village government (Figure 27). Eighty percent of village leaders (out of 25 village leaders interviewed)
in nine villages said that they received reports of crop losses, and of these, 94% said they relayed this
information to another authority. Village leaders most commonly reported to wildlife authorities,
including the Wildlife Division (33% of village leaders), WMA managers (33%) and TANAPA (27%).
Six villages indicated they had received assistance from a wildlife authority as a result of reporting crop
losses from elephants (Table 14). This assistance most often took the form of rangers chasing elephants
away from the village, and providing advice on how to avoid encountering elephants.
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Figure 27: To whom do you report incidences of crop losses? (Questionnaire survey, n= 15 village
leaders, n = 25 farmers)

Table 14: Patterns of reporting of crop-loss incidents and assistance received in 13 villages (quesionnaire
survey)
Villages where
farmers report crop
losses
Matemela
Manienga
Ipwani
Isunura
Mahango
Igunda
Nyakedete
Nyamakuyu
Itipingi
Iwalanji

Villages where leaders
report crop losses

Villages which
received assistance

Assistance received

Nyamakuyu
Itipingi
Matemela
Isunura
Igunda
Manienga
Iwalanji
Ikanutwa
Nyakadete

Matemela
Manienga
Ipwani
Isunura
Mahango
Igunda

Rangers chased elephants away
Rangers chased elephants away
Rangers chased elephants away
Rangers chased elephants away
Rangers chased elephants away
Rangers provided advice

Ibelege
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3.2.2 Northern Villages
Wildlife Connection does not have detailed data about current crop-protection strategies and efforts for
the northern study area. However, known elephant deterrent techniques used in the area include making
fires, throwing rocks, firecrackers, and chasing elephants away from farms. In addition, Wildlife
Connection initiated a beehive fence project on five farms in Kitisi in 2015; and are initiating a second
beehive fence project on five farms in Malinzanga in 2016. Wildlife Connection have also piloted a chilli
fence project in Kitisi village in 2015. Three farmers were chosen based on farm size, frequency of
previous crop losses and level of interest expressed in the project.

3.2.3 Synthesis
In half of the villages recently (≤3 years) affected by crop losses from elephants, village leaders reported
that farmers protect crops using traditional farm-based elephant deterrents such as applying elephant
dung to crops, and use of noise and fire to frighten elephants away from farms. However, less than 1%
of farmers interviewed were themselves involved in preventing crop losses, suggesting that current levels
of mitigation effort are low. Mitigation efforts may be low because farmers only have traditional methods
available to them, and these methods may be perceived as too risky or not worthwhile when crop losses
are not predictable and when methods are perceived as ineffective. In villages where no mitigation effort
is made, farmers cite the unpredictability of crop losses and lack of knowledge about effective deterrent
methods as barriers to mitigation.
Reporting of crop-loss incidents from elephants was quite common in the southern study area, with half
of farmers and almost all village leaders interviewed indicating that they had reported crop losses to a
government or parastatal wildlife authority. Farmers mainly reported crop losses to village government,
while village leaders most commonly reported to wildlife authorities (WD, WMAs, and TANAPA). Some
villages received assistance from wildlife authorities in response to reporting crop losses, and this most
commonly took the form of rangers or village game scouts chasing elephants away from the village.
Across the study area, traditional elephant deterrent techniques are currently the norm, and
unfortunately many of these methods are ineffective as well as dangerous for people, elephants and the
environment. Novel farm-based crop-protection methods such as chilli and beehive fencing are currently
only being used in two villages in the northern study area, Kitisi and Malinzanga. Only one village in the
southern study area was aware of chili fencing, and none were aware of beehive fencing. Many affected
by crop losses in the southern study area currently believe they should receive more assistance from
wildlife authorities, including protection of farms and education about co-existing with wildlife.
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3.3 Elephant Movements and Corridors
Here we define a ‘wildlife corridor’ as an area with no legally protected status between two protected
areas (PAs) through which animals are known or believed to move and which is connected by natural
vegetation (Jones et al. 2009). Wildlife corridors are important for ensuring the long-term health and
viability of ecosystems and wildlife populations, and offer avenues for alleviating impacts of wildlife on
communities (Jones et al. 2012).
This definition of a wildlife corridor is unlikely to be understood or shared by all questionnaire
respondents in our survey villages. Furthermore, reported movements of elephants outside of PAs, even
when regular, may not constitute evidence of a ‘corridor’. We have considered these possible sources of
confusion in all assessments of our questionnaire data. Thus, we use the term ‘elephant pathway’ to
describe a regular but localised elephant movement route outside of PAs, but which does not necessarily
link two PAs.
Although elephant corridors were not the primary focus of this study, we identified seven previously
undocumented local elephant pathways in and around the villages surveyed (Appendix 10).

3.3.1. Review of Wildlife Corridors in the Southern Ruaha Landscape
Four major landscape wildlife corridors in the Ruaha-Rungwa ecosystem are known from previous
studies, of which three are in the southern Ruaha study area (Table 16; Figure 29). These four corridors
link Ruaha-Rungwa to Katavi, Udzungwa-Mikumi, Mpanga-Kipengere, and Muhesi-Swaga Swaga (to the
north, not covered here). Elephants are known to have historically used all four of these corridors, which
form important linkages for the elephant meta-population in southern Tanzania (Mduma et al. 2011;
Epps et al. 2012). STEP’s questionnaire survey in southern villages found anecdotal evidence of recent
(2013-2015) elephant movements in the areas of the Ruaha-Rukwa-Katavi and Ruaha-Mpanga-Kipengere
corridors (Table 15). Though these results are indicative of elephant presence in these corridor areas,
they do not confirm that connectivity is intact along the length of these corridors. In fact, the existence
of these vital corridors is threatened by growing human settlement, land use changes and other
anthropogenic activities (Jones et al. 2009; Massawe 2010, G. Meing’ataki pers. comm.).

Elephant footprints at Igunda village (K. Mwaviko); Udzungwa-Ruaha-Mtandika Corridor (T. Jones)
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Table 15: Review of previously known elephant corridors in the southern Ruaha landscape
Corridor
Area
Ruaha –
Udzungwa Mikumi

Corridor route and status

Threats to corridor

References

Ground transects and community
questionnaires results indicated that the
Ruaha - Udzungwa Mountains NP
corridor is still actively used by
elephants. (Jones et al. 2007)

Human settlement
and agriculture;
crop losses from
wildlife;
commercial logging;
burning; pit-sawing;
charcoaling

Jones T., Epps C., Mbano B., Coppolillo
P., Mutayoba B. & Rovero F. (2007)
Maintaining Ecological Connectivity
between Protected Areas of South–
Central Tanzania

Elephant sign detected MBOMIPA
WMA, Mtera Reservoir, Nyan’goro Hills
(2009)
Dispersal routes include:
From Kinyika to Nyang’oro mountains;
From Nyang’oro mountains to
Nyanzwa/Ruaha-Mbuyuni/Mtandika;
From Ruaha Mbuyuni/Mtandika to
Mikumi/Udzungwa NPs

Conversion of
previously unsettled
land causes elephants
to abandon the
route.

Nahonyo, C.L (2009) Feasibility Study on
Elephant Movement and Selous
Ecosystem in Central Eastern, Tanzania.
Wildlife Corridors in Tanzania (Jones et
al. 2009)

Status: Critical

Ruaha –
Rukwa –
Lwafi Katavi

Ruaha-Rungwa ecosystem - Rukwa or
Lukwati – Lwafi – Katavi

Igando –
Igawa
wildlife
corridor,
Njombe and
Mbarali
Districts.

From Ruaha NP (Ihefu) and
UMEMARUWA WMA to MpangaKipengere GR

Human settlement;
agriculture

Status: Moderate

Wildlife Corridors in Tanzania (TAWIRI,
2009)
Meing’ataki, pers. comm., January 2016

Crop losses from elephants reported in
villages of Mkandami, Lyamluki and
Itipingi (Massawe 2010), but no
confirmation of connectivity along
entire length of corridor

Human settlement;
agriculture; wildfires;
charcoaling;
firewood collection,
logging;
free range grazing of
livestock.

Status: possibly severed (C. Bracebridge,
pers. comm.)

Massawe, G. M (2010) Impacts of
Human activities on the Conservation of
Igando – Igawa wildlife corridor in
Njombe and Mbarali Districts,
Tanzania.
Strengthening the Protected Area
Network in Southern Tanzania:
Improving the Effectiveness of National
Parks in Addressing Threats to
Biodiversity.
Wildlife Corridors in Tanzania (Jones et
al. 2009)

3.3.2 Elephant Movements Outside of Protected Areas: Survey Results
In the southern study area, 15 out of 28 villages surveyed reported that they are near landscape elephant
corridors or elephant pathways (Table 15, Appendix 10), including 12 out of the 15 villages reporting
current elephant-related crop losses. Respondents in 12 of these villages were able to describe elephant
movements within the past five years (Table 15). Thus, crop losses from elephants were reported most
frequently in villages thought to be in elephant corridor areas, suggesting that there may be a link
between elephant dispersal attempts and crop losses. Overall, 28 out of the 74 villages surveyed in the
southern Ruaha landscape could describe elephant movements through village land between 2011-2016
(Appendix 10). In 13 of the 15 villages reporting current crop losses, elephants are reportedly coming
from Ruaha NP (Figure 28). In six of these villages, elephants are also said to be coming from nearby
48

WMAs. Two villages (Manienga and Isunura) reported elephant movements from Mpanga-Kipengere GR
as well as Ruaha NP.
Elephants may also be using local pathways (Figure 29) out of PAs to access water and/or food resources.
In the northern part of the study area, elephants are thought leave Ruaha NP and MBOMIPA WMA to
access water and opportunistically consume crops using local corridors (Wildlife Connection, pers.
comm.). Walking surveys, patterns of elephant activity, and interviews with village residents identified
three local elephant pathways along rivers from Ruaha NP to Kitisi and Tungamalenga villages (Figure 29).
Using decscriptions provided by questionnaire respondents, we sketched the approximate location of
four elephant pathways in the southern study area. We do not know, however, if and how these
pathways relate to landscape corridors, nor how regularly they are used by elephants.
Nearby villages

1

Mpanga-Kipengere GR

2

Umemarua WMA

4

Waga WMA

2

Ruaha NP

13
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14

Number of villages
Figure 28: Where do elephants come from? (Questionnaire and phone survey; respondents n=82 in 15
villages reporting crop-loss events)
Table 16: Reported elephant movements in the southern study area, see Appendix 10 for descriptions of
the location of elephant pathways
Nearby elephant corridor or
pathway known

Recent known elephant
movements

Village

Area

Ihanzutwa

Waga WMA

No data

2016

Nyakadete

Waga WMA

Yes

2008, 2011

Nyakazombe

Waga WMA

No

2012, 2013

Mahango

Madibila

Yes

2014

Iheha

Madibila

No

2013, 2014, 2015

Miyombweni

Madibila

No

2014

Ibelege

UMEMARUWA
WMA

Yes

2014, 2015

Igava

UMEMARUWA
WMA

No data

2016
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Crop losses
reported

Yes

Yes

Yes

Nearby elephant corridor or
pathway known

Recent known elephant
movements

Crop losses
reported

Village

Area

Igunda

UMEMARUWA
WMA

Yes

2015, 2016

Yes

Ikanutwa

UMEMARUWA
WMA

Yes

2015, 2016

Yes

Ipwani

UMEMARUWA
WMA

Yes

2014, 2016

Yes

Isunura

UMEMARUWA
WMA

Yes

2012, 2015

Yes

Itipingi

UMEMARUWA
WMA

Yes

2013, 2014, 2015

Yes

Iwalanji

UMEMARUWA
WMA

Yes

2016

Yes

Iyayi

UMEMARUWA
WMA

No data

2013

Luwango

UMEMARUWA
WMA

No

2014, 2015, 2016

Lyamluki

UMEMARUWA
WMA

No data

2016

Yes

Manienga

UMEMARUWA
WMA

Yes

2015, 2016

Yes

Matemela

UMEMARUWA
WMA

Yes

2013, 2014, 2016

Yes

Mkandami

UMEMARUWA
WMA

Yes

2015

Mlungu

UMEMARUWA
WMA

Yes

2008

Saja

UMEMARUWA
WMA

No data

2014

Uhenga

UMEMARUWA
WMA

No data

2014

Mayale

UMEMARUWA
WMA

No data

2012

Mwanavala

Mbarali

Yes

2015, 2016

Ikwavila

Wangin'gombe

No data

2011

Ukomola

Wangin'gombe

No data

2015

Luwalaje

Chunya

Yes

2013, 2014

Shoga

Chunya

No data

2015
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Figure 29: Wildlife corridors and elephant pathways in the southern Ruaha-Rungwa ecosystem
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3.4 Community Views on Elephants and Protected Areas
In this section we provide a basic overview of community views on elephants and Protected Areas in the
study area. We present results from STEP’s questionnaire survey in 28 villages in the southern study area
(Appendix 1), as well as analyses showing the outcomes of a park visitation program carried out with
residents of MBOMIPA WMA by Wildlife Connection.

3.4.1 Views on Elephants
3.4.1.1 Southern Villages
To gain insight into community views on elephants, respondents (village leaders and farmers) were asked
the following open-ended question: “What are your feelings about elephants?”. The greatest percentage
of respondents (33%) said they had no views on elephants, and many said this was because they had
never seen or interacted with elephants. The second most commonly held view (28% of respondents)
was that communities needed assistance to keep elephants away from villages and stop crop losses from
elephants. Respondents identified TANAPA, WD, and the national government as the authorities
responsible for elephants. Some respondents felt grievance about the current lack of assistance, as
expressed by one farmer who felt that “the Government has loved them [elephants] so much more than
human beings”. Another respondent stated: “we would like the responsible authorities to take action so
that elephants do not come into our village because they damage crops and are dangerous to our lives”.
Another view expressed (15% of respondents) was that elephants caused crop losses, and this was linked
to a perception that elephants are a “bad” animal (12% of respondents).
Respondents also held positive views of elephants, with 15% saying elephants should be conserved and
protected against poachers, and 13% identifying elephants as a national resource. To quote one
respondent: “elephants should be protected so that they continue to exist as they are a natural resource
of the nation. If we won’t take serious action, we and future generations will not be able to see them –
we will only see them in pictures.” However, only 8% of respondents were of the view that elephants
were a “good” animal.
No view

33

Need assistance to keep elephants away from the
village and stop crop-raiding

28

Elephants cause crop losses

15

Elephants should be conserved/protected

14

Elephants are a national resource

13

Elephants are bad animals

12

Elephants are good animals

8

Other

6

0

5

10

15

20

25

30

35

Percentage of respondents
Figure 30: Community views on elephants (questionnaire survey; 38 village leaders and 131 farmers)
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3.4.1.2 Northern Villages
Wildlife Connection carries out a park visitation program with residents of MBOMIPA WMA as part of
their outreach activities and to help mitigate impacts of elephants. In 2013, following a 16-month
program of park visits, semi-structured interviews were conducted in two villages within the study area,
one where villagers were able to attend a park visit, and one villlage which acted as a control, where no
residents participated in a park visit. In Kisanga, the park visitation program was offered for the 16 months
and interviews were subsequently administered to 203 people out of a population of 1054, of which 166
people participated in the park visitation program. In the control village of Magombwe, 249 interviews
were administered from a population of 1114.
When asked “How do you feel about protecting elephants” 58.6% of respondents in Kisanga (park
visitations) answered positively; whereas only 36.9% of people in Magombwe (no park visitation)
answered positively (Table 13). Chi-square analysis reveals statistically significant differences between
the responses of people living in the treatment and control villages (χ2, t=29.7, df=2, p<0.001).
Table 17: Response rate (%) to the question: “How do you feel about protecting elephants?” (n=452)
How do you feel about protecting elephants?
Positive/Good
Village

Negative/Bad

Neutral

Kisanga (park visitation)

58.6

37.4

3.9

Magombwe

36.9

62.2

0.8

(no park visitation)
When asked “Are there any good things about elephants, or benefits you receive from elephants?” 69.5%
of people in Kisanga (park visitations) answered positively; whereas only 27.3% of people in Magombwe
(no park visitation) answered positively (Table 14). Chi-square analysis reveals statistically significant
differences between the responses of people living in the treatment and control villages (χ2, t=94.9, df=2,
p<0.001).
Table 18: Response rate (%) to the question: “Are there any good things about elephants, or benefits
you receive from elephants?” (n=452)
Are there any good things about elephants, or benefits
that you receive from elephants?

Village

Kisanga

Yes

No

Don’t know

69.5

30.5

0

27.3

54.2

18.5

(park visitation)
Magombwe
(no park visitation)
When asked “What would you like to see happen to the numbers of elephants?”, 53.2% of people in
Kisanga (park visitations) answered that they would like to see numbers of elephants increase; whereas
only 25.3% of people in Magombwe (no park visitation) answered that they would like to see them
increase (Table 19). In addition, 40.2% of respondents in Magombwe answered that they would like to
see elephants disappear, whereas only 4.9% of respondents answered that they would like to see
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elephants disappear in Kisanaga. Chi-square analysis reveals statistically significant differences between
the responses of people living in the treatment and control villages (χ2, t=95.4, df=3, p<0.001).
Table 19: Response rate (%) to the question: “What would you like to see happen to the number of
elephants?” (n=452)
What would you like to see happen to the numbers of
elephants?

Village

Kisanga

Increase

Decrease

Disappear

Stay the same

53.2

39.4

4.9

2.5

25.3

25.3

40.2

9.2

(park visitation)
Magombwe
(no visitation)

3.4.2 Views on Protected Areas (Southern Villages)
To gain understanding of community views on the region’s Protected Areas, farmers were asked the
open-ended question: “What are your feelings towards Ruaha NP and neighbouring WMAs?” (Figure 30).
A large number of respondents (27%) said they held no view on the region’s Protected Areas (PAs). An
equal percentage of respondents (9%) held the view that relations between their community and
adjacent PAs were good as held the view that relations were poor. Over 50% of respondents said that
PAs should better serve and cooperate with communities, and the three positive aspects of PAs identifed
by farmers were represented in a relatively low number of responses: (i) that PAs were good for
environmental conservation (12%); (ii) the contribution of PAs to national income through tourism (8%);
and (iii) contributions made by PA authorities to social services such as schools and hospitals (6%). One
farmer said: “I am grateful to be living near a National Park, because villages which are near National
Parks benefit from TANAPA as they build schools and hospitals. For example, in 2014 TANAPA built
dormitories at Idodi and Madibila Secondary Schools.”
PAs need to better serve and cooperate with communities
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Figure 31: Views on Protected Areas (questionnaire survey; respondents = 132 farmers)
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Of the 52% of respondents who felt PAs needed to better serve communities, all suggested avenues for
improving the relationship between PA authorities and adjacent communities (Figure 31). The two major
issues identified by 41% of respondents each were negative impacts of wildlife and boundary conflicts.
With regards to addressing impacts of wildlife, respondents suggested that the PAs should provide
assistance with guarding village farms from wildlife and provide training on how to coexist with wildlife.
One farmer held the view that wildlife authorities “should help those who have experienced losses, and
increase guarding [of farms]”, and another said that “TANAPA should give a seminar to teach us how to
protect ourselves from wildlife, especially elephants.”
Many respondents (41%) also felt there was a need to address boundary conflicts, including the
continuing uncertainty about boundary demarcations and grievances held about resettlements of people
made in 2006 and 2007 when Usangu GR was incorporated into Ruaha NP. This was primarily the case in
Mbarali district, where respondents in ten villages had experienced resettlement, and where there was
continued disagreement over village and National Park boundaries. One farmer said: “I am disappointed
with TANAPA’s action of shifting us from our settlements; [these were] areas which we used for
conducting different activities in order to get our basic needs. These actions [resettlements] have made
us remain poor”.
Other suggestions made by respondents included providing environmental education to communities
(10% of respondents), increasing park visitation opportunities (4%) and increasing provision of social
services.

Address boundary conflict
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Address human-wildlife conflict

41

Provide environmental education
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Increase park visitation
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Provide more social services
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Figure 32: Views on how PAs could better serve and cooperate with communities (questionnaire survey;
respondents n=68 farmers)
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3.4.1.3 Synthesis
STEP’s questionnaire survey in 28 villages in the southern study area included two open-ended questions
about community views on elephants and Protected Areas. The purpose of these questions was to
understand current perspectives and conflicts, and identify ways in which relations between elephants,
PAs, and communities could be improved.
One-third of respondents said they had no views on elephants, and many said this was because they had
never seen or interacted with elephants. Respondents associated elephants with crop losses, and 28% of
respondents said communities needed assistance from TANAPA, WD, and government to keep elephants
away from villages and farms. More respondents held the view that elephants were a “bad” animal than
a “good” animal. However, respondents also held positive views of elephants, including that elephants
should be conserved and protected against poachers, and that elephants were a valuable national
resource.
Results from the interviews carried out by Wildlife Connection in follow up to the park visitation program
with residents of MBOMIPA WMA (northern study area), demonstrate a significant strong positive effect
of the program on participant’s attitudes towards conservation and elephants. These results clearly
indicate that outreach activites are necessary in conjunction with crop-protection methods in order to
foster tolerance towards wildlife and enhance human-elephant coexistence.
With respect to Protected Areas, respondents were equally divided between the views that relations
between their community and adjacent PAs were good or poor. Respondents identified three positive
aspects of PAs (inlcuding their contribution to conservation, national income and social services), but
over half of respondents said that PAs should better serve and cooperate with communities. The two
major issues that respondents felt needed addressing were impacts of wildlife and PA boundary conflicts.
Respondents also felt relations between PAs and communities could be improved by PAs providing more
environmental education, increasing park visitation opportunities, and increasing contributions to social
services.
Many villages in the study area perceived problems with elephants, even though actual levels of elephant
crop-loss events were low. A study of conservation attitudes along the Selous Game Reserve boundary
can provides insight into reasons for this discrepancy (Gillingham 1998). This study found that overreporting of the extent of wildlife impacts, and crop losses in particular, was related to the perception
that the state bears authority and responsibility for wildlife management. As villagers affected by wildlife
crop-loss events are not authorized to carry out control measures against wildlife, over-reporting of crop
losses presents the sole legal form of response and resistance to the negative consequences of living with
wildlife (Gillingham 1998). This strategy of disproportionate complaint is known as one of the ‘weapons
of the weak’ (Scott 1985) that community members who feel neglected by wildlife authorities can try to
use to emphasize human rather than wildlife interests.
The two major issues that respondents felt needed addressing were impacts of wildlife and PA boundary
conflicts. Respondents also felt relations between PAs and communities could be improved by PAs
providing more environmental education, increasing park visitation opportunities, and increasing
contributions to social services.
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4. Options for enhancing human-elephant coexistence
In this section, we outline options for mitigating negative impacts of elephants, and identify priority areas
for conservation effort in the southern Ruaha landscape.

4.1 Mitigation of negative impacts of elephants
In areas experiencing regular crop losses from elephants, farm-based crop-protection methods such as
beehive fencing and chilli fencing could be implemented (Table 16). In addition, we believe that
coexistence in the long-term will involve conservation education and outreach, and possibly the legal
designation of wildlife corridors to accommodate elephant movements outside of protected areas.
Traditional farmer-managed deterrents such as fire, bangers, dogs, stone throwing, shouting, drums,
become ineffective over time as elephants usually become habituated to these methods (Graham and
Ochieng, 2008; Hoare 2012), and involve risks for people and elephants alike. Barriers such as electric
fences suffer from high outlay and maintenance costs, are prone to vandalism, and can be breached by
elephants (Hoare 2012). Compensation schemes and legal killing of elephants under Problem Animal
Control are not recommended because they do not reduce the likelihood of crop-loss events, and are
problematic to implement (Hoare 2012).

Table 20: Review of options for mitigating impacts of elephants
Method
Beehive fencing

Description

Pros

Cons

Barrier fence around farms
constructed from beehives
linked by wire, in order to
deter elephants from farms

High outlay and beekeeping training
costs require external/donor funding
Labour-intensive to set up and
maintain

Chilli fencing

Cloth and string dipped in oil
and chilli mix and hung from
fence structure around farms,
in order to deter elephants
from farms

Effective elephant deterrent
when beehive occupancy is
high
Additional income from honey
linked to elephant
conservation
Low initial payout, reasonably
cheap to maintain
Additional income from chilli
cash crop if farmers grow the
crop themselves

Education and
outreach activities

Conservation education; such
as Park visitation, workshops,
films, village meeting
discussions and school
curricula

Wildlife corridor
gazettement

Designate legal wildlife
corridors to accommodate
elephant movements outside
PAs (Tanzania Wildlife Act of
2009, regulations in process
as of September 2016)
Monetary compensation for
crop losses, property damage,
injuries/fatalities

Monetary
compensation

Provide education and
knowledge to increase
interest and motivation for
mitigation techniques, and
increase awareness about
wildlife
Corridors can reduce impacts
of wildlife and crop losses,
and thus increase agricultural
yield over the long-term
(Jones et al. 2009)
.

Labor-intensive to set up and
maintain
Requires reliable supply of engine oil
Chilli-oil mixture can be unpleasant
to handle
Activities may be high cost to
maintain, require constant
intervention to maintain standards

High costs and challenging to
implement

Compensation for crop losses is
cumbersome to administer and prone
to corruption; it does not reduce
crop-loss events incidents (Hoare
2012). Costs are high: The
government of Tanzania has spent
about TZS 856,333,000 (USD 713,611)
in consolation in 2011-2015 (WD,
2015).
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Method
Problem Animal
Control (PAC)

Description

Pros

Legal killing of elephants for
“Problem Animal Control”
(Wildlife Conservation Act,
CAP 283 RE 2002)

Cons
Has not been shown to reduce crop
losses (Hoare 2001)
Can be used as a pre-text for
poaching (Malima et al. 2005;
Masunzu 1998)

4.1.1 Beehive fencing
Research has found that elephants avoid bees (King et al. 2002), and fences constructed with beehives
successfully deter elephants from farms (King 2010). A beehive fence consists of a series of beehives hung
between posts, linked by wire between one beehive to the next. This design ensures that if an elephant
tries to breach the fence through the wire linking two hives, the hives will swing and disturb the bees.
Beehive fences have the added advantage of honey to harvest and sell, allowing farmers to benefit from
additional income generated from honey.
STEP has an ongoing collaboration with a farmer’s cooperative (Njokomoni Farmers Group) who manage
a beehive fence project in Mang’ula, on the border of Udzungwa Mountains NP. Crop losses have declined
since installation of the fence, and farmers are earning income from honey harvests. As a consequence
of their involvement in this project, farmers have become important messengers of tolerance towards
elephants in their community (with no retaliatory killing of elephants in three years as a result). As the
sustainability of beehive fences is linked to their profitability, it is key that quality beekeeping training is
provided and that farmers are linked to lucrative honey markets.
Beehive fence projects tend to be more successful when they involve farmers with prior beekeeping
experience (Gathuku 2015). Appendix 5 of this report includes information about beekeeping activity in
the southern study area, including details on beekeeping practices and honey markets.
Resources on beehive fencing:
King, L. Beehive Fence Construction Manual.
www.elephantsandbees.com

4.1.2 Chilli fencing
Another farm-based method is chilli fencing, which builds on research that elephants are deterred by
capsaicin, a chemical in chilli that acts as an olfactory irritant (Osborn 2002). Chilli fences are constructed
from squares of fabric (mutton cloth) dipped in a mixture of crushed chilli peppers and used engine oil
(Osborn and Parker 2002). The fabric is then hung from sisal rope hung in a fence structure around the
farm. The fabric should have the mixture re-applied every 21 days or within a week after rain to ensure
effectiveness. The crop growing season in our focal area falls between January and June, thus the fences
ideally need to be erected before this and maintained during this period.
Wildlife Connection successfully piloted a chilli fence project in Kitisi village in 2015, with three farms
provided with chilli fences. The fences were found to be 100% effective with adjacent farmers also
reporting a significant reduction in crop losses. Subsequently Wildlife Connection have experienced a
high level of renewed interest in chilli fences with a number of farmers expressing a desire for training
and/or support to build their own fences.
One of the main challenges with chilli fences is long-term sustainability. A chilli fence trialled with farmers
in Udzungwa Mountains NP in 2011-2012 was discontinued because of the high labour costs involved in
frequently reapplying the chilli-oil mixture in area of high rainfall, and farmers did not like to handle the
engine oil and chilli mixture (STEP pers. comm). In another case in Laikipia, Kenya, fewer than half of the
farmers provided with training and materials for the construction and maintenance of chilli fences
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continued to use this deterrent, with many citing the amount of labour required to maintain the fences
and reapply the chilli-oil mixture (Graham and Ochieng 2008).
Resources on chilli fencing:
HEC Chilli Fence Manual. World Animal Protection 2015. http://www.resolv.org/siteBiodiversityWildlifeSolutions/files/2014/12/HEC-Chilli-Fence-Manual-World-Animal-Protection2015.pdf

Elephant Protection Fence built by Njokomoni Farmers Group and STEP in Mang’ula (UMNP). When constructed it
formed a double barrier including a chilli fence (left) and a beehive fence (right), but the chilli fence was
discontinued because maintenance was found to be too labour-intensive.

4.1.3 Education and outreach activities
It is recommended that in combination with crop-protection methods, education and outreach play a
role in enhancing human-elephant coexistence. In general, very few rural people living adjacent to PAs
have the opportunity to visit PAs and experience elephants and other wildlife, and many have a negative
view of wildlife. In STEP’s questionnaire survey of 28 villages in the southern study area, many
respondents said they had never encountered elephants, and several expressed interest in visiting Ruaha
NP. Park visitation programs such as those conducted by Wildlife Connection provide education and
opportunities to appreciate and learn about the importance of the surrounding ecosystems. Park visits
may also help build motivation for crop-loss events mitigation methods.

4.1.4 Managing elephant movements through wildlife corridors
In the long-term, enhancing human-elephant coexistence requires landscape-scale solutions to maintain
connectivity between elephant populations and reduce economic losses incurred by farmers from
elephant crop-loss events (Jones et al. 2012). Where elephants spend significant amount of time outside
protected areas, conservation planning can be improved by catering for elephant space needs. Keeping
open crucial corridors would allow elephants to spread impact over their range (not to become isolated
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in core areas, or along the edges of protected areas) and maintain connectivity between populations
(Graham et al. 2009).
In addition, connectivity among PAs is recognised as essential for ecological integrity of the southern
Tanzania landscape and wildlife populations (Jones et al. 2009; Mduma et al. 2010). Research has shown
a strong positive correlation between the presence of elephants and large mammal diversity within
corridor areas (Epps et al. 2011), meaning that a protected corridor aimed at enhancing elephant
movement is likely to increase the occurrence of other mammal species.
Resources on corridors:
Wildlife Corridors in Tanzania: www.tanzaniawildlifecorridors.org
Jones T, Bamford AJ, Ferrol-Schulte D, Hieronimo P, McWilliam N & Rovero F. 2012. Vanishing wildlife
corridors and options for restoration: a case study from Tanzania. Tropical Conservation Science
5(4):463-474.

4.1.5 Long-term monitoring of human-elephant interactions
Long-term monitoring of human-elephant interactions – particularly crop-loss incidents, human and
elephant mortality, and elephant movements – can help assess trends in elephant activity in space and
time, help effectively target areas experiencing the highest levels of elephant impacts for outreach
activities and mitigation, and allow evaluation of the outcomes and success of mitigation strategies.
The Wildlife Connection model employs enumerators in each of the 21 villages in Idodi and Pawaga
divisions who liaise with farmers to collect data on crop losses from elephants. When a crop-loss event
occurs, the affected farmer reports the event to the enumerator in their village. The enumerators record
information about the crop-loss incident, including the date, location, crop type, extent of damage, and
any other observations such as presence of tracks, or sightings of the elephants are made.
Resources on monitoring HEI:
Parker GE, Osborn, FV, Hoare RE & Niskanen LS (eds.) (2007): Human-Elephant Conflict Mitigation: A
Training Course for Community-Based Approaches in Africa. Participant’s Manual. Elephant Pepper
Development Trust, Livingstone, Zambia and IUCN/SSC AfESG, Nairobi, Kenya.

4.1.6 General recommendations
Mitigation techniques may be carried out either with individual farmers or utilizing farmer cooperatives.
When working with individual farmers, that farmer alone is responsible for his beehive or chilli fence;
cooperatives involve a group of farmers who work together to manage and maintain a fence. King (2012)
advises to work with individual farmers and enclose individual farms with beehive fences – Wildlife
Connection used this model in Kitisi village with both beehive fences and chilli fences and found it to work
well. However, STEP has found farmer cooperatives with linear fence structures restricting elephant
movement into areas of farmland to be successful in the Udzungwa region. There are advantages to both
methods and their suitability is context-dependent; both approaches should be investigated before a
project is initiated. In addition, in order for mitigation activities to be successful there must be a certain
level of investment from the participants, whether monetary or physical. Contracts of projects piloted by
both STEP and Wildlife Connection stipulate this in order for farmers to participate.
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4.2 Priority Areas for Mitigation
Here we present a framework for identifying priority areas for mitigating negative impacts of elephants
in the northern and southern study areas. Selection of appropriate mitigation sites and approaches will
vary according to context including the recent history and severity of elephant impacts, proximity to
elephant corridors, receptivity of communities to collaboration, and work of conservation partners.

4.2.1 Northern villages
The four villages experiencing regular elephant-related crop losses in the northern study are Malinzanga,
Kitisi, Tungamalenga and Makifu (Table 21). Malinzanga and Kitisi are the two villages most seriously
affected by crop losses , followed by Makifu and Tungamalenga. Wildlife Connection established beehive
fence projects in Kitisi in 2015, and are currently expanding beehive fences to Malinzanga in 2016 and
with plans for Tungamalenga in 2017. Wildlife Connection also intend to extend chili fences in 2017 to
Kitisi and Mapogoro (Iringa) or Makifu.
Table 21: Northern villages experiencing elephant impacts
Village

Number of crop-loss events in
2015

Mitigation plans

Malinzanga

199

Beehive fence in process 2016

Kitisi

81

Makifu

26

Tungamalenga

19

Beehive fence in process 2016; chilli fence
planned 2017
Beehive fence established 2015; chilli
fence planned 2017
Beehive fence planned 2017

4.2.2 Southern villages
Overall, STEP’s surveys and monitoring suggest that levels of contact between humans and elephants and
the frequency of elephant crop-loss events in the southern Ruaha landscape are relatively low. Of the 74
villages surveyed, 59 (80%) did not report recent (2014-2016) crop losses from elephants.
Most of the villages on the southern boundary of the Usangu wetland area of Ruaha National Park (those
West of UMEMARUWA WMA) appear to have no contact with elephants. There were no reports of recent
elephant movements in this area, and only one village (Mwanitenga) reported multiple crop-loss
incidents from elephants from the past three years. Dry season aerial censuses suggest that elephant
densities in the Usangu wetland are very low (though wet season densities are unknown).
Most (14 of the 15) southern villages experiencing crop losses from elephants are spatially clustered
around UMEMARUWA WMA (11 villages) and Waga WMA (3 villages). This suggests that villages in close
proximity to WMAs are more likely to experience negative impacts of elephants, as WMAs constitute
elephant habitat and act as buffer zones between Ruaha NP and human settlements. One of the villages
near Waga WMA (Mahango) also borders the Madibila river, suggesting that crop losses in this village
may also be related to proximity to a water source. Most (10 out of 12) of the villages experiencing recent
elephant movements (without crop losses) also share a boundary with Waga and UMEMARUWA WMAs.
The only exceptions are two villages on the western boundary (Shoga and Luwalaje).
Although 85% of the villages surveyed which bordered UMEMARUWA and Waga WMAs perceived
problems with elephants, levels of crop-loss events and the frequency of elephant visits are generally
low. From STEP’s monitoring of human-elephant interactions in 25 southern villages bordering
UMEMARUWA and Waga WMAs (Table 18) we are aware of only six nights on which crop losses from
elephants occurred, and seven cases of elephant movements (without crop losses) between January and
July 2016. Only two villages (Igunda and Iwalanji) reported crop losses from elephants (Table 18). A third
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village (Lyamluki) which had not reported crop-loss events in STEP’s phone survey, informed us of one
crop-loss incident in 2016. Furthermore, for ten of the 15 villages recently affected by crop losses from
elephants, the most recent known elephant crop-loss event occurred in 2015, while for three villages,
the most recent known crop-loss event occurred in 2014 (Table 19).
Table 22: Summary of human-elephant interactions in southern monitoring area, January to July 2016
Village

Nights with crop-loss
events1

Igunda

4

Iwalanji

1

Lyamluki

1

Elephant movements2

2

Ihanzutwa

1

Matemela

1

Ipwani

1

Igava

1

Mwanavala

1

Luwango

1

1. Number of nights on which elephants consumed crops on village farms
2. Number of times elephants moved through village land without crop losses (in some cases elephants trampled
crops)

We used the number of elephant visits to a village as a measure of the frequency of contact between
individual villages and elephants. We asked 64 village leaders and farmers in 13 of the 15 villages recently
affected by crop losses to remember how many times elephants had visited their village in 2014 and 2015
(Figure 13a-b), and to estimate the average number elephant visits per year. Based on the mean of the
estimated number of elephant visits in 2015 and per year, Iwalanji and Igunda are experiencing the most
frequent contact with elephants (Table 19). These villages may be more vulnerable to elephant impacts
because they border both Ruaha NP and UMEMARUWA WMA. The remaining eleven villages for which
data are available estimated two or fewer elephant visits per year.
Although the mean estimates of the number of elephant visits per year are as high as 7.3 and 9.3 visits
for Igunda and Iwalanji, our monitoring suggests that not all elephant visits lead to crop losses. In fact, of
the 14 reported elephant visits to southern villages in 2016, fewer than half (42%) involved crop losses
(Table 18). Furthermore, these estimates of annual elephant visits are possibly inflated for Igunda and
Iwalanji villages, as the annual estimates are almost double the number of known elephant visits in 2016,
and almost double the average estimate of the number of elephant visits in 2015.
While the number of elephant visits, the number of nights on which crop losses occured, and the number
of crop-loss events are different measures, they provide a rough comparison of the scale of elephant
impacts across the Ruaha study area, and with other sites in southern Tanzania. The two villages affected
most by crop losses in the southern Ruaha landscape, Igunda and Iwalanj, reported four and one nights
with crop losses in 2016 respectively (Table 18). In contrast, the four villages affected by crop losses in
northern Ruaha experienced between 19 and 199 crop-loss events in 2015 (Table 21). Other known
hotspots of elephant-related crop losses in southern Tanzania include the eastern boundary of Udzungwa
Mountains National Park, where a single 2.5 km2 farming area averaged 190 nights with crop-loss events
per year between 2011 and 2014 (STEP unpubl. data), and the eastern boundary of Selous Game Reserve
(Kilwa, Liwale and Rufiji districts) where an average of 80 crop-loss events per district occurred between
July and December 2003 (Malima et al. 2005). Thus, it seems the degree of contact between villages and
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elephants in the southern Ruaha landscape is significantly lower than is the case for northern Ruaha
(MBOMIPA WMA), eastern Udzungwa, and eastern Selous.

4.2.3 Synthesis
Four of the 21 Northern villages monitored by Wildlife Connection experience regular crop losses from
elephants (Malinzanga, Kitisi, Makifu and Tungamalenga). Of these, Malinzanga and Kitisi villages appear
to be serious hotspots of crop losses from elephants. Wildlife Connection are focusing their mitigation
efforts on these four villages.
In general, human-elephant interactions and crop losses from elephants are low in the southern Ruaha
landscape, suggesting that labour-intensive crop-protection methods may not be necessary or even
sustainable. In the two villages (Iwalanji and Igunda) most affected by crop losses in the southern study
area, farmers could perhaps benefit from the use of crop-protection methods such as beehive fencing or
chilli-fencing (depending on what is appropriate given the environmental, political and social context).
In addition, villages surrounding WMAs would benefit from education about elephants and humanelephant coexistence. The set-up of a village-based reporting mechanism for elephant movements and
crop-loss events would be valuable for tracking human-elephant interactions in the longer term, and for
deciding if and where further interventions are necessary. Furthermore, villages could consider land use
planning for setting aside land for elephant movements and dispersal in areas distant from settlements
and farms. Elephant movements could also be managed through gazettement of wildlife corridor areas
that would allow for connectivity of elephant populations while minimizing contact between humans and
elephants. Assessing the feasibility of such a project would however require extensive further research
on land-use, elephant movements, and the socio-economic impacts of corridor restoration.
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Table 23: Information about elephant impacts in 15 villages experiencing elephant crop-loss events in the
southern study area (STEP questionnaire and phone survey, HEI monitoring data). Villages are ordered
according to the relative severity of elephant impacts as measured by the date on which the latest crop-loss event
occurred, the number of elephant visits to the village in 2016, and the estimated mean number of annual elephant
visits. Villages shaded in light gray are located near UMEMARUWA WMA, those shaded in dark grey border Waga
WMA, and Mwanitenga village (no shading) borders the Usangu wetland in Ruaha National Park.
Rank
wildlife
crop
losses1

Rank
elephants2

Most
recent
crop loss

Elephant
visits
20163

Elephant
visits
20154

Average
annual
elephant
visits5

Crop
protection
efforts6

Beekeeping
practiced

Elephant
corridor
area?

Igunda

1

1

2016

4

3.1

7.3

Yes

No (past)

Yes,
movements
in 2016

Iwalanji

1

1

2016

3

5.0

9.3

No

No

Yes,
movements
in 2016

Ibelege

1

4

2015

0

2.0

2.0

No

Yes

Unknown,
movements
in 2015

Matemela

2

2

2015

1

2.0

2.0

No

Yes

Yes,
movements
in 2016

Ipwani

1

1

2015

1

1.4

1.6

No

Yes

Yes,
movements
in 2016

Manienga

1

1

2015

0

3.6

1.5

No

No (past)

Yes,
movements
in 2015

Isunura

1

2

2015

0

1.1

1.4

No

No

Yes,
movements
in 2015

Mkandami

2

1

2015

0

1.0

1.3

No

Yes

Unknown

Mahango

1

1

2015

0

0.3

1.3

No

Yes

Yes, not
known if
current

Itipingi

1

3

2015

0

0.4

1.2

No

Yes

Yes,
movements
in 2015

Kangaga

No data

No data

2015

No data

No data

No data

No

No data

No data

Mwanitenga

No data

No data

2015

No data

No data

No data

Yes

No data

No data

Nyamakuyu

1

2

2014

0

0.0

1.5

No

Yes

Yes, not
known if
current

Nyakadete

1

3

2014

0

0.0

1.0

No

Yes

Yes, not
known if
current

No

Yes,
movements
in 2014

Village

Ikanutwa

1

1

2014

0

0.7

0.8

No

1. Rank relative to other agricultural threats (e.g. drought, insect infestations, etc.)
2. Rank relative to other wildlife species that consume crops
3. Number of elephant visits to village in 2016 (STEP HEI monitoring data)
4. Estimated number of elephant visits to village in 2015 (average estimate)
5. Estimated number of elephant visits to village per year (average estimate)
6. Whether farmers currently use any methods to prevent crop losses from elephants in their village
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6. Appendices
Appendix 1. List of villages surveyed by questionnaires with village leaders and farmers (STEP)
Number of
Households

District

Region

Mkunywa

1200

Mbarali

Mbeya

2

Nyakadete

514

Mbarali

Mbeya

3

Nyamakuyu

484

Mbarali

Mbeya

4

Miyombweni

Mbarali

Mbeya

5

Mlungu

Mbarali

Mbeya

6

Manienga

Mbarali

Mbeya

7

Itipingi

150

Mbarali

Mbeya

8

Mkandami

400

Mbarali

Mbeya

9

Matemela

603

Mbarali

Mbeya

10

Ipwani

101

Mbarali

Mbeya

11

Luwango

389

Mbarali

Mbeya

12

Igunda

658

Mbarali

Mbeya

13

Isunura

600

Mbarali

Mbeya

14

Luwalaje

500

Chunya

Mbeya

15

Mwiji

442

Chunya

Mbeya

16

Igomaa

560

Mufindi

Iringa

17

Ihanzutwa

318

Mufindi

Iringa

18

Utosi

337

Mufindi

Iringa

19

Tambalang’ombe

Mufindi

Iringa

20

Nyakazombe

Mbarali

Mbeya

21

Iheha

Mbarali

Mbeya

22

Mahango (1)

Mbarali

Mbeya

23

Mwanavala

Mbarali

Mbeya

24

Ikanutwa

Mbarali

Mbeya

25

Iwalanji

Mbarali

Mbeya

26

Nsonyange

Mbarali

Mbeya

27

Ibegele

Mbarali

Mbeya

28

Mapogoro (1)

Mbarali

Mbeya

No.

Village

1

678

Appendix 2. List of villages surveyed by phone interviews with village leaders (STEP)
No.

Village

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Igombavanu
Kibada
Ugenza
Ibohora
Warumba
Urunda
Uyela
Mahango 2
Itamba
Ukwavila
Ufyaambe
Msesule
Usangu
Sangambi
Wimba Mahango
Mbalino
Shoga
Kiponda
Ihowanza
Ipilimo
Idumila Vanu
Itengule
Isimikinyi
Iyayi
Uhenga
Saja
Mayale
Ukomola
Ikwavila
Kijombe
Lyadebwe
Lyamluki
Kangaga
Kisiwa
Mhwela
Luhanga
Azimio
Isimike
Mwanitenga
Kangaga
Mpolo
Ikweha
Igomelo
Mapogoro (2)
Mapogoro
Igava

Number of
Households
2022
401
786
450
603
443
250
781
668
210
280
300
120

604
890
1619
408
240
188
246
322
384
168
558
479
320
1670
206
607
654
640
1670
363
814
1600
403
534

District

Region

Mufindi
Mufindi
Mufindi
Mbarali
Mbarali
Mbarali
Mufindi
Mbarali
Mbarali
Mbarali
Mufindi
Mbarali
Mbarali
Chunya
Mbarali
Mbarali
Chunya
Mufindi
Mufindi
Mufindi
Mufindi
Mufindi
Mufindi
Mufindi
Wanging'ombe
Wanging'ombe
Wanging'ombe
Wanging'ombe
Wanging'ombe
Wanging'ombe
Wanging'ombe
Wanging'ombe
Mbarala
Njombe
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mufindi
Mbarali

Iringa
Iringa
Iringa
Mbeya
Mbeya
Mbeya
Iringa
Mbeya
Mbeya
Mbeya
Iringa
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Njombe
Njombe
Njombe
Njombe
Njombe
Njombe
Njombe
Njombe
Mbeya
Njombe
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Iringa
Mbeya

Appendix 3: List of 25 southern villages monitored monthly for human-elephant interactions (STEP)
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Village
Mkunywa
Nyakadete
Nyamakuyu
Miyombweni
Manienga
Itipingi
Mkandami
Matemela
Ipwani
Luwango
Igunda
Isunura
Nyakazombe
Iheha
Mahango (1)
Mwanavala
Ikanutwa
Iwalanji
Nsonyange
Mapogoro (1)
Igava
Lyamluki
Uyela
Ugenza
Imalio Songwe

District
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali
Mbarali

Region
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya
Mbeya

Appendix 4. Villages in which local monitors collect data on elephant impacts (Wildlife Connection)
No.

Village

District

Region

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Mahuninga
Mapogoro
Idodi
Nyamahana
Mafuluto
Luganga
Ilolo
Mpya
Magozi
Mkombilenga
Mbuyuni
Mbolimboli
Kimande
Itunundu
Isele
Kinyika
Kisanga
Makifu
Kitisi
Tungamalenga
Malinzanga

Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural
Iringa Rural

Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa
Iringa

Appendix 5: Ruaha HEI Survey in Southern Villages Questionnaire for Village Leaders
1. Please list (in rank order) the main crops grown in your village.
2. Please list (in rank order) the main threats to crops in your village.
3. Does your village experience any problems with elephants?
IF NOT, why does the village not have problems with elephants?
4. What damage do elephants do in the village?
5. Where are the elephants in your village coming from?
6. Do you know if elephants used a specific pathway/route in the past to move from one area to
another?
IF YES,
a) Could you point out which pathway they used or give the name of the area?
b) Do you know if elephants are still using this pathway?
c) Are elephants currently using other pathways to move from one area to another? Could you
point out which pathway(s) they are currently using or give the name of the area?
7. When did the village first start experiencing elephants crop-loss events?
8. In what season is there a high frequency of elephant crop-loss events?
9. From when crop-loss events by elephants started in your village until today, is the number of
elephant crop-loss events in your village increasing, decreasing or stable?
10. Which crops do elephants most commonly raid? (List in rank order of raiding frequency)
11. Please name an area and/or farms in your village that experiences severe elephant raiding.
12. Do farmers do anything to prevent elephants from raiding crops?
IF NO, why not?
IF YES, what actions to farmers take to prevent elephant crop raiding?
13. What methods would you like to try to prevent elephants from entering the farms?
14. Do you receive reports of elephant raiding from the farmers?
IF YES, are there any actions that you take when you receive a report?
IF YES,
a. What actions do you take?
b. Do you ever receive assistance as a result?
If YES, ask for details.
15. Do you keep any records of elephant crop raiding?
IF YES, would you be willing to share them with Southern Tanzania Elephant Program?
16. What are your feelings towards elephants?
17. Overall, what are the feelings of your village members towards Ruaha National Park or the nearest
WMA?
18. Is there beekeeping in your village?
IF YES,
a. Since when has there been beekeeping?
b. Is beekeeping done by individuals or by groups?
c. Where is the honey sold?
IF NO,
a. Was there ever beekeeping in the village?
b. IF YES, when did it stop?
19. Do you know if neighbouring villages experience problems with elephants? Please list the names of
these villages.
20. Have you ever seen elephants moving through your village? When was this? How many elephants
did you see?
NOTE: All questionnaires were conducted in Swahili. The Swahili questionnaires are available on
request from STEP.

Appendix 6: Ruaha HEI Survey in Southern Villages Questionnaire for Farmers
1. Please list (in rank order) the main crops grown in your village.
2. Please list (in rank order) the main threats to crops in your village.
3. Does your village experience any problems with elephants?
IF NOT, why does the village not have problems with elephants?
4. What damage do elephants do in the village?
5. Where are the elephants in your village coming from?
6. Do you know if elephants used a specific pathway/route in the past to move from one area to
another?
IF YES,
a) Could you point out which pathway they used or give the name of the area?
b) Do you know if elephants are still using this pathway?
c) Are elephants currently using other pathways to move from one area to another? Could you
point out which pathway(s) they are currently using or give the name of the area?
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.

What damage do elephants do in the farms?
When did the village first start experiencing elephant crop-loss events?
In what season is there a high frequency of elephant crop-loss events?
At what time of day do elephants usually enter farms?
Which crops do elephants most commonly raid in your village? (List in rank order of raiding
frequency)
How many times was your farm raided by elephants this year (2015)?
How many times was your farm raided by elephants last year (2014)?
From when crop-loss events by elephants started in your village until today, is the number of
elephant crop-loss events in your village increasing, decreasing or stable?
When was the last time elephants raided your farm?
Please name the area and/or farms in your village that experience the most severe elephant
raiding.
Do you take any actions to prevent elephants from raiding crops in your farm?
a) IF NO, why not?
b) IF YES, what actions do you take?
c) Do these methods work?
Is there beekeeping in your village?
IF YES,
a) Since when has there been beekeeping?
b) Is beekeeping done by individuals or by groups?
c) Where is the honey sold?
IF NO,
a) Was there ever beekeeping in the village?
b) IF YES, when did it stop?
What are your feelings towards elephants?
What are your feelings towards Ruaha National Park or the nearest WMA?
Do you know if neighbouring villages experience problems with elephants? Please list.
Have you ever seen elephants moving through your village? When was this? How many elephants
did you see?

NOTE: All questionnaires were conducted in Swahili. The Swahili questionnaires are available on
request from STEP.

Appendix 7: Ruaha HEI Survey in Southern Villages Phone Interview Questions for Village Leaders
1. Does your village experience any problems with elephants?
IF NOT, why does the village not have problems with elephants?
2. What damage do elephants do in the village?
3. Where are the elephants in your village coming from?
4. When did the village first start experiencing elephant crop-loss events?
5. In what season is there a high frequency of elephant crop-loss events?
6. From when crop-loss events by elephants started in your village until today, is the number of
elephant crop-loss events in your village increasing, decreasing or stable?
7. Do farmers do anything to prevent elephants from raiding crops?
IF NO, why not?
IF YES, what actions to farmers take to prevent elephant crop raiding?
NOTE: All phone interviews were conducted in Swahili. The Swahili translations of these questions are
available on request from STEP.
Appendix 8. Questionnaire survey responses to the question: “Do you experience problems with
elephants?” (STEP)
Village
Ibelege
Igomaa
Igunda
Ihanzutwa
Iheha
Ikanutwa
Ipwani
Isunura
Itipingi
Iwalanji
Luwalaje
Luwango
Mahango
Manienga
Mapogoro (MB)
Matemela
Miyombweni
Mkandami
Mkunywa
Mlungu
Mwanavala
Mwiji
Nsonyange
Nyakadete
Nyakazombe
Nyamakuyu
Tambalang'ombe
Utosi

No

Yes

Total

% No

% Yes

1
9
0
4
4
0
0
0
1
0
6
6
1
2
3
0
4
1
7
6
0
5
3
3
3
2
7
6

2
1
7
1
2
2
7
7
7
5
2
2
3
6
2
8
1
3
2
2
2
0
0
6
1
7
0
1

3
10
7
5
6
2
7
7
8
5
8
8
4
8
5
8
5
4
9
8
2
5
3
9
4
9
7
7

33
90
0
80
67
0
0
0
13
0
75
75
25
25
60
0
80
25
78
75
0
100
100
33
75
22
100
86

67
10
100
20
33
100
100
100
87
100
25
25
75
75
40
100
20
75
22
25
100
0
0
67
25
88
0
14

Appendix 9. Beekeeping in the southern study area (STEP)
STEP investigated beekeeping practices as part of the questionnaire survey in the southern study area,
as previous experience with beehive fence projects in Kenya showed that these projects are more
successful when participants have prior beekeeping experience and knowledge. Out of the 28 villages
surveyed by questionnaire, 24 villages were found to partake in beekeeping (Table A1). In Igunda and
Manienga villages, beekeeping was practiced in the past but was not currently ongoing. In Iwalanji and
Ikanutwa villages, beekeeping has never been practiced.
Table A1. List of villages where beekeeping is practiced (STEP questionnaire survey, n=166 village
leaders and farmers)
Villages where beekeeping is practiced
(with those villages also experiencing croploss events bolded)
Nyakadete
Mkunywa
Miyombweni
Mlungu
Mkandami
Itipingi
Luwango
Ipwani
Mahango
Matemela
Mwiji
Luwalaje
Mapogoro
Ibelege
Iheha
Igomaa
Nsonyange
Nyeregete
Ihanzutwa
Isunura
Utosi
Nyamakuyu
Tambalangombe
Nyakazombe

With respect to the honey market in villages where beekeeping was practiced (Figure A1), most
respondents said that honey was sold in the same village in which it was produced (31%). Fifteen percent
of respondents said there was no honey market, indicating that honey is produced for personal
consumption in some cases. Some honey does leave the site of production, as 10% of respondents
indicated that traders buy honey from their village, and 20% indicated that honey was sold to markets in
towns and nearby villages.

Own village

36

Not known
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No market/personal use

15

Honey traders

10

Towns

9

Villages and towns
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Nearby villages

3
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Figure A1. Where is honey produced in your village sold? (STEP questionnaire survey; n = 97 village
leaders and farmers)
Survey results indicate that beekeeping is carried out mostly by individuals (53% of respondents). 42%
percent of respondents reported that beekeeping is carried out both by individuals and groups, while
only 5% indicated that beekeeping was practiced solely by groups (Figure A2).
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Figure A2. Is beekeeping carried out by groups or by individuals? (STEP questionnaire survey; n =104
village leaders and farmers)

Appendix 10: Villages reporting elephant movements in the southern study area (STEP)
Village

Location of elephant pathways

Recent elephant
movements

Nyakadete

Elephants come from Waga WMA. One route is ChisanyoKitagasa- Chalufiga- Ganga la moto- Makoga.

2008, 2011

Mkandami

Elephants come from UMEMARUWA WMA via Lyadebwe and
Kangaga villages.

2015

Matemela

One route is Itulahenza sub-village- Kipalambo-Matemela Mkandami. Elephants also move East to Kipengere.

2015, 2016

Manienga

Some elephants move east from UMEMARUWA WMA via
Manienga to Mpanga via an area called Nyangwira. Others move
east to west from from Mpanga to Kapunga village.

2013, 2014

Igunda

From Ihefu to Luwango mountain and Ihefu to Kangaga via
village farms. A historical corridor passes through Mtwe Igwa
Ndembwe and Luwalanje.

2015, 2016

Isunura

From RUNAPA via Ikanutwa and Nyangasada to Mpanga, and via
Nyamagombori to Igava. Another route passes through Isunura
to Nyampogoro then to neighbouring villages like Manienga,
Ikanutwa, Igava and Mawindi.

2015

Iheha

Mbugani sub village to Ilongayena; Mnyelela and Kimakwezi.

2014

Ibelege

Elephants move from Mlungu to Ibelege primary school;
Manyanzilo and Linyandonya

2014

Ipwani

Kinyangwira; following the Chamakandu river

2013, 2014, 2015

Itipingi

Along village boundary, east from Manienga; Nyamatwiga;
Limulungu; Mlogela

2014, 2015

Iwalanji

Nyangadete; Msisi; Muli; Kinyilongo

2014, 2016

Mlungu

Kilindima (village forest near RUNAPA); Iwalanji to Luwango.

2013, 2014, 2015

Mahango

Ikoga; Likulya; Ikoga; Mlungu

-

Miyombweni

-

2008

Ikanutwa

-

2014

Mwanavala

-

2015, 2016

Luwango

Matemela

2014, 2015, 2016

Nyakazombe

-

2012, 2013

Igava

2016

Lyamluki

2016

Ihanzutwa

2016

