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Abstract
Pristine wetlands are among the world’s most productive ecosystems that support rich
biodiversity. Such diverse ecosystems provide various essential resources that contribute to
human well-being. Despite wetlands’ important contribution to human well-being and the
associated socio-economic values, wetlands are the most threatened ecosystems. Over the last
three decades, rampant land-use changes occurred in wetlands and most wetlands have been
converted into arable fields and pastures. Essentially, this is because numerous wetlands in
Africa have the ecological character to support family livelihoods through crop production,
grazing pastures, fishing, hunting, harvesting medicinal plants, building materials and artisanal
work. The conversion of wetland ecosystems to, for example, arable land and grazing pastures
has further depleted wetland services.
Eastern African wetlands have been under pressure due to high influx of human population and
livestock. These wetland areas are rich in fertile soils with high moisture availability.
Availability of water during the wet and dry seasons allows the smallholder farmers to grow
crops all year round. In majority of the Eastern African countries, the governments have played a
role in encouraging the intensification of wetland exploitation especially in crop production to
improve the livelihoods of the communities. However, agricultural intensification has been at the
expense of other natural resources provided by the wetlands
This paper presents a study conducted in Kilombero wetland in Tanzania. Increase in population
in this wetland, has resulted to an increase in demand for food thus causing an insurmountable
pressure on the wetland and the natural resources found within the wetland. Founded on the
research survey, the key socio-economic activities identified among the communities in
Kilombero wetland were agriculture, agro-pastoralism and pastoralism.
Using simple land-cover maps generated from satellite images, I analyzed the extent and spatial
scale of the land-use changes that occurred in this wetland. I also used household survey data to:
i) analyze the impacts of the land-use changes on the supply of wetland services; ii) establish
how these impacts have contributed to the conflicts between stakeholder; and iii) investigate the
role of conservation policies on these conflicts. Besides, I relied on key informant interviews to
establish the trends in ecosystem services supply in the wetland and the emergence of
stakeholders conflicts due to decline in the supply of the services.
My findings show that influx of human and livestock populations over the last decade and a half,
have caused an insurmountable pressure on the wetland’s capacity to sustainably sustain the
livelihoods of the communities through the provision of the necessary services. Consequently,
human resource use conflicts emerged among the communities living within the wetland. Poor
agricultural practices, overpopulation, overgrazing, lack of infrastructure and weak legal
frameworks that govern settlement and resource use have been underpinned as key issues
impeding sustainable management of Kilombero wetland. Weak regulatory policies in resource
extraction also exacerbate poor resource management. This has depleted the wetland services
and increased the conflicts between the stakeholders. To manage the wetland sustainably
requires to formulate conservation policies that consider the interests of all key stakeholders
6|Page

(farmers, agro-pastoralists, pastoralists and fishermen). I recommend, to introduce to the
communities’ alternative income generating activities which ease the pressure on the wetland’s
natural resources. Establishment of efficient institutional frameworks to deal with the policies
and regulations of wetland services extraction, is paramount as a key step in curbing the current
stakeholders’ conflicts.
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1. Introduction
Ramsar (1971) defined wetlands as “areas of marsh, fen, peatland or water, whether natural or
artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or salt,
including areas of marine water the depth of which at low tide does not exceed six metres”.
Wetlands are further categorized as either coastal or inland wetlands. Pristine wetlands are
among the world’s most productive ecosystems that support rich biodiversity. Inland wetlands
particularly, are known to contribute important food supply mainly from agricultural production
and fisheries (Amler et al., 2015). Wetlands are diverse ecosystems and they provide various
essential services, which contribute to human wellbeing, such as food production (fish), fodder,
water purification, water supply, non-timber forest products and forest resources (MA, 2005).
Wetlands are also crucial for safeguarding livelihoods against extremes of droughts and floods.
They absorb excess water during the rainy periods and thus reduce the risk of floods. During dry
periods, they release water on which communities depend on for their daily activities
(Nabahungu and Visser, 2011).
African wetlands are relevant for their importance in food security, cultural and aesthetic values
for the rural communities around them, and for the provision of socio-economic benefits through
the trade of ecosystem services. Majority of the rural poor in African communities wholly or
partially depend on the wetland services for their livelihood (Lamsal et al., 2015). For instance,
the Kilombero Wetland in Tanzania significantly contributes 98% towards the food security of
the households living around the wetland (Mwakaje, 2009a). In Uganda, wetland ecosystems are
a source of income by supporting the livelihoods of approximately 2.7 million people which is
about one tenth of the total population (Turyahabwe et al., 2013). Despite wetlands’ important
contribution to human wellbeing and the associated socio-economic values, wetlands are the
most threatened ecosystems. Over the last three decades rampant land-use changes occurred in
wetlands and most wetlands have been converted into arable fields and pastures. Essentially, this
is because numerous wetlands in Africa have the ecological character to support family
livelihoods through crop production, grazing pastures, fishing, hunting, harvesting medicinal
plants, building materials and artisanal work. (Mwakaje, 2009b).
To successfully achieve sustainable management of wetlands, implementing management
strategies that ensure their capacity to provide a flow of services, is necessary. This can then
continuously support communities. However, most of the developing countries face development
pressures due to weak policies that regulate resource extraction and, poorly manage natural
resources. Rapid human population growth, poverty and social hardship also limit technological
advancement (Lynch et al., 2016). Additionally, failure to consider the interests of all the key
stakeholders to formulate better policies serves as a major drawback to achieve sustainable
management of the wetland ecosystems.
Eastern African wetlands have particularly been under pressure due to high influx of human
population and livestock. These wetland areas are rich in fertile soils with high moisture
availability. Availability of water during the wet and dry seasons allows the smallholder farmers
to grow crops all year round (Sakané et al., 2011). Subsequently, wetlands in Eastern Africa have
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been extensively utilized for agriculture production, mainly to alleviate the problem of food
insecurity (Beuel et al., 2016). In majority of the Eastern African countries, the governments
have played a role in encouraging the intensification of wetland exploitation especially in crop
production to improve the livelihoods of the communities. However, agricultural intensification
has been at the expense of other natural resources provided by the wetlands (Nasongo et al.,
2015). Land-use changes related to expansion of crop land and over exploitation of grazing
pastures, have led to massive deforestation and clearance of the grassland in a bid to sustain the
growing population pressure in the wetlands. Moreover, growing population pressure and
intensive crop farming converted more than half of the wetlands into agricultural land (Mombo
et al., 2011). Subsequently, this has contributed to competition of the available wetland services
hence leading to rapid depletion of the resources. The resultant land-use changes and their
impacts on the wetland services, have led to reduced human well-being of all the communities
that depend on the wetlands for their livelihoods.
Kilombero Wetland is uniquely endowed with many rivers and swamps, hence it is recognized as
the largest seasonally freshwater lowland flood plain in East Africa (Nindi et al., 2014).
Moreover, it is among the most important wetland ecosystems within Tanzania supporting the
livelihoods of at least 365,899 people living within the wetland. According to population census
reports (1978, 1988, 2002), the wetland is reported to have a population of nine persons per
square kilometer an indication of population increase over a period of thirty years (Ntongani et
al., 2014). Consequently, this wetland is among a group of other wetlands that have experienced
high levels of degradation in Tanzania (Mombo et al., 2011), the Pangani River and the Usangu
Plains also included. The wetland is popular for having high fertile and moist soils which have
high potential for agricultural production (Mombo et al., 2011). Hence this has been an incentive
in attracting high population influx of immigrants from other regions of the country which are
unproductive or to have low agricultural potential. Based on the findings obtained during the
field study, majority of the respondents also pointed out that the wetland is popular for nutritious,
succulent and palatable grass for pasture.
Increase in population in this wetland, has resulted to an increase in demand for food thus
causing an insurmountable pressure on the wetland and the natural resources found within the
wetland. Founded on the research survey, the key socio-economic activities identified among the
communities in Kilombero wetland were agriculture, agro-pastoralism and pastoralism.
Continued human use and dependence on the wetland services under weak conservation
management policies continues to alter the wetland cover, hence affecting its sustainability.
Forest cover in the wetland continues to decline at a high rate in addition to loss of other
indigenous species of plants and animals. The use of fuelwood in Kilombero Wetland has been
estimated to cause a net deforestation of between 3.37 and 21.59 ha day-1 (Mombo et al., 2011).
Besides, population pressure has contributed to the emergence of conflicts about the utilization
of the resources (mainly land and water resources) within the wetland among the different
stakeholders involved. This study was conducted in two villages within Kilombero Wetland,
Idete and Mofu Village, which reveal a significant degradation of the services in the wetland.
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Despite numerous studies carried out on the wetlands of East Africa, knowledge on the impacts
of land-use changes on the wetlands that is caused by high population pressure, is limited.
Furthermore, instances of conflicts among stakeholders who are key beneficiaries from the
wetland services, have recently increased. Most of such conflicts have not been adequately
accounted for in preceding studies.
This study aims to outline the land-use changes in an East African wetland ecosystem. The study
analyzes the impacts of these land-use changes on the supply of wetland services and
subsequently explores the management strategies, which would ensure sustainable management
of the wetland.
The Tanzanian Kilombero Wetland has recently experienced rapid land-use changes and is
therefore, used as a case study. The study will address four research questions (RQs).
RQ1 What land-use changes have occurred in the Kilombero wetland during the period 2000 to
2015?
RQ2 What are the impacts of these land-use changes on the supply of wetland services?
RQ3 How have the impacts of these land-use changes contributed to the emerging conflicts
between stakeholders?
RQ4 What is the role of conservation policies on these emerging conflicts?

1.1. Scope of the Study
The land-use changes of the wetland’s services were studied over four distinct years 2000, 2005,
2010 and 2015 because, when analyzing the changes in crop farming and livestock keeping I
relied on the farmers’ memory over these periods. I observed that the majority of the farmers in
the study area hardly keep any records of their farming activities. The study analyzes six key
provisioning services obtained from the wetland, and are therefore considered to be crucial to the
local communities. These include paddy rice farming, maize farming, firewood harvest,
provision of grass for construction, bush vegetables and grazing pastures. I ignored regulating
and cultural services because they had only non-material benefits to the communities.
Henceforth, although these services are also undermined by the land-use changes, I assumed that
communities may not relate directly with these impacts.
On the contrary, the provisioning services, were perceived as of greater importance in terms of
material benefits to the existence of the livelihoods within the wetland. Additionally, the changes
in land-use have had direct tangible impacts on the capacity of the wetland to sustain the flow of
the provisioning services. Therefore, majority of the communities are subjected to abject poverty
since they depend to a large extent, on these provisioning services to earn their livelihood.
Moreover, the depletion of these services has led to resource use conflicts among the
stakeholders. With increase in the scarcity of the valuable services, the different communities
compete to gain control over the flows of these services from the wetland. Conflicts were
reported between the farmers and the agro-pastoralists and pastoralist communities. Exploitation
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of the wetland services varies among these communities due to the differences in their socioeconomic activities. The grazing pastures are found within the same proximity as the crop fields.
In most instances the livestock herders have grazed their animals in the crop fields causing
destruction to crops. Conversely, the livestock herders are of the opinion that the farmers, in a
bid to expand the crop fields, are continually encroaching the grazing pastures thus depleting
them.
The study analyzed the land-use changes in two forests in the study area, changes in the area
under crop land and changes on land used as grazing pastures. The study was carried out in two
villages within the wetland, Idete and Mofu villages which are in the northern part of the
wetland. Communities living in Idete village are mainly comprised of farmers while Mofu
village consists of communities who practice farming, agro-pastoralism as well as pastoralism.
The natives who exclusively practice agriculture and the agro-pastoralists have continued to
expand the acreages used for crop production to meet their subsistence needs and for income
generation. Conversely, the pastoralists and agro-pastoralists have led to the loss of indigenous
wild grass due to overstocking leading to trampling of soils and overgrazing. The sample size
included 54 respondents from the two villages. Field survey to collect data for the study was
done in a period of six weeks.

1.2. Outline of the Thesis
The paper is structured as follows: First I identify the characteristics of the study area and the
different communities living in the area. These communities are among the key stakeholders who
benefit from the wetland services in the area. Hence, I highlight their economic activities and
how these activities are dependent on the wetland services. The communities living in the
wetland, are differentiated by specific economic activities which they rely on to meet their
livelihood needs. Additionally, in the descriptive analysis I show how the different economic
activities in the wetland, have impacted on the supply of the wetland services. Based on the
descriptive analysis, I also outlined the resource use conflicts among the stakeholders, resulting
from the diminishing services supplied by the wetland. Finally, in the discussion section I reflect
on several key points regarding the research and the possible limitations of my research. Besides,
I make comparisons of the results I obtained with other previous studies. I conclude the paper by
highlighting some key recommendations that would be applied in the sustainable management of
the wetland services.
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2. Methodology
2.1. Study Area
In Tanzania wetland ecosystems constitute up to about one-tenth of the country’s land surface
and they range from large lake systems to river flood plains, to deltaic mangrove formations. Of
the many wetlands in Tanzania four are enlisted in the Ramsar convention’s list as being of
national and international importance and Kilombero valley floodplains is among them (Munishi
et al., 2011). Due to its local and global importance, the wetland was designated as a Ramsar site
in 2002 (Hemlin Söderberg, 2014). The Kilombero wetland lies in the central point coordinates
of 8˚ 40̍ S and 36˚ 10 ̍E in Morogoro region of Tanzania. The wetland is renowned in the world
as the largest inland freshwater wetland at low altitude. The River Kilombero divides the wetland
so that it falls into two districts of Kilombero and Ulanga in Morogoro region (Munishi et al.,
2012). It is located between the Udzungwa Mountains and the Mahenge Escarpment. The
wetland has an estimated area of 7,967 km2 with a catchment area (the Ramsar site) of about 40,
000 km2 (Speelman et al., 2015). Besides, it has a myriad of rivers some of which are permanent
and others seasonal feeding into the flood plain. The area is characterized by a sub-humid
tropical climate with an annual rainfall of about 1200 to 1400 mm (Mombo et al., 2011).
There are two distinct rainy seasons; the long rainy season that falls around March to May and a
short rainy season around November to February. Temperatures vary from 20˚C to 30˚C. The
flood plain frequently floods during the long rains and remains flooded for nearly 3 months
(Andrew et al., 2012). The floods usually have negative impacts on the residents leading to
displacement and destruction of road networks, making majority of the roads impassable. This
was evidently observed in Mofu village (one of the study sites) which is at a lower point in the
wetland.
The study sites (Idete and Mofu villages) were selected on the basis of being among the areas
that have recently experienced extensive land-use changes (last decade and a half). Human
population influx in the two villages according to the census reports of 1978, 1988 and 2002
(Ntongani et al., 2014) has been a key contributing factor to the pressure on the wetland services.
The main ethnic groups in Idete village are Wandamba and Wambunga. Their main socioeconomic activity is farming paddy rice. They also specialize with maize though not in large
scale. Other crops grown in Idete village for subsistence include cassava, sweet potatoes and
garden vegetables. Agriculture practiced in Idete village is dependent on human labour. With
high expenses involved in mechanized farming, majority of the farmers utilize casual labour
from the household and the poor locals. Farming of paddy rice depends on the water from
Kilombero wetland. The irrigation water is obtained from Kilombero River and other small
tributaries which run within the village. There is hardly livestock farming in Idete, with poultry
as the main type of animal reared by 98% of the households. Besides farming, the households
also depend on the wetland for services such as grass for thatching houses, bush vegetables,
firewood and water for household use.
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Mofu village is located on the lower parts of Kilombero wetland. Hence it is flooded for the most
part of the rainy season (close to four months), leading to human displacement and causing
majority of the roads to be impassible. The inhabitants constitute of the Wandamba, Wapogoro,
Wasukuma and Wamaasai as the main ethnic groups. Wandamba and Wapogoro communities
are the natives of the village while the Wasukuma and Wamaasai are immigrants whose origin is
Mwanza/Shinyanga regions in Tanzania. The Wandamba in Mofu village are majorly farmers.
The immigrants migrate into the wetland in search of grazing pastures and water for their huge
herds of livestock. The Wasukuma engage in agro-pastoralism as their main socio-economic
activity. The Wamaasai on the other hand mainly practice pastoralism. Agriculture production in
Mofu village involves the farming of paddy rice and maize in large scale. The paddy rice is
grown in the flood fields. The communities engage in mechanized farming which involves the
use of ox-drawn ploughs and tractors. Consequently, the farms in Mofu village are larger in area
as compared to those found in Idete village and the communities practice intensive farming.
Similarly, the water used for farming and household activities is obtained from the rivers in the
wetland (e.g. Ruaha river in Mofu location), and Kilombero River. Based on the study, the agropastoralist and pastoralist communities are also dependent on the wetland for grazing pastures,
grass for thatching structures, poles for constructing temporary shelters in the grazing camps and
firewood. The Wandamba who are exclusively farmers mainly harvest firewood, grass for
thatching and bush vegetables from the wetland.
According to Kilombero District Profile (2009/2010), the arable land in the wetland area covered
445,896 ha and the grazing area was about 120,000 ha. The natural forest covered 125,000 ha
while the reserved and planted forest were about 107, 915 ha and 6,698 ha respectively. Most of
the reserved forest extends to the Udzungwa Mountains and is exclusively preserved from
human encroachment. Nevertheless, with the continued population influx in the wetland, illegal
activities such as charcoal burning and harvesting of timber continue to be rampant even in the
reserved forests. The current trend of the growing populations of people and livestock as
observed in Idete and Mofu villages, has led to the expansion of the arable land. Subsequently,
the size of the grazing area and natural forest has diminished remarkably.
The immigrants settling within Mofu village have financial resources and access to machinery
which allows them to expand the land for crop production and grazing pastures. As I observed
during the field study, this has led to the marginalization of the local inhabitants which confirms
the findings of (Booth et al., 2008). Expansion and intensification of agriculture in the wetland
area has also been at the expense of the natural and reserved forests. Consequently, the land-use
changes have had a negative impact on the arable land, the forests and the grazing land within
the wetland.
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Figure 1: Map showing the study area and the two study sites Idete and Mofu
villages (adapted from Kilombero District offices)

2.2. Design of the Study
Two villages within Kilombero wetland were purposively selected as cases for this study. These
are Idete and Mofu village. Both villages are dependent on wetland agriculture and other natural
resources for the communities’ livelihoods. The study population was sampled based on the
socio-economic activities of the communities which entailed farming and livestock production.
Idete village is predominantly dominated by paddy rice farmers. Data obtained from this village
provided information on the impact of land-use changes on crop production and supply of
wetland services such as firewood and grass for thatching. Mofu village on the other hand, was
where the agro-pastoralists and pastoralists immigrants settled. Besides obtaining data on crop
production, I was able to obtain data on livestock production and the prevailing conflicts
between farmers and livestock keepers ensuing from resource conflict. Literature reviews,
household survey and informant interview were used to collect data for this study. To address
research question one, analysis of simple maps generated from satellite images in Global Land
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Cover 30 (GLC30, 2000 and 2009) and in Google Earth (see annex I) were used. The analysis
outlined the extent and spatial scale of the land-use changes that have occurred in the study area.
Moreover, a structured questionnaire (see annex II) with both closed and open ended questions
was used to collect information from the respondents in the two villages. The target group
comprised of the farmers, agro-pastoralists and pastoralists who are the key stakeholders of the
wetland services. I conducted the survey interview on respondents who have been in the wetland
for a period of more than one decade. This was based on the rationale that these respondents, are
more familiar to the land-use changes that have been experienced in the wetland in the recent
past. To avoid biases, stratified random sampling was used in the selection of the households.
Further, to obtain reliable data from the survey, I selected the households and conducted the
interviews without the interference of local authorities in both exercises.
The questionnaire was the main tool used to address research questions two, three and four. To
obtain data on the impacts of land-use changes on the supply of ecosystem services, I evaluated
the trend of the availability of these services over the last decade and a half. Discussions with the
key stakeholders were used to highlight the trends and assess the reasons for the trends. To study
the stakeholder conflicts that have occurred in the wetland, I used open ended questions to
investigate the challenges the respondents have experienced over the years. They considered the
main challenges to be, the diminishing provision of the services they depended on from the
wetland such as grass for thatching, firewood and pastures. Consequently, this had resulted into
resource use conflict among the stakeholders. In addition, discussions held with key stakeholders
revealed that most of them considered the local authorities as the main responsible body, in the
implementation and enforcement of sustainable management policies of the wetland services.

2.3. Data Collection
The primary data was obtained from a field research in the two study sites (Idete and Mofu
village), which are located in Kilombero district within the wetland. A questionnaire survey of
households was conducted in the two villages to collect primary data. The household was the
basic subunit of the sampling. I hired an enumerator, who assisted to interview 54 households
which were selected through stratified random sampling. According to (Ntongani et al., 2014)
conducting a survey of thirty respondents in a sampled population is a fair enough realistic
sample size for a field research data collection and analysis. The households were representative
of the three main social groups of people in the two villages which are located within the
wetland: the agro-pastoralists and pastoralists who are immigrants in the area and the farmers
who have been residents in the wetland. During the survey, there was cooperation from every
household apart from some initial resistance from the agro-pastoralist settlers who were
somehow suspicious about the survey. They suspected the survey was a government initiative
with an aim to find out the numbers of livestock they possessed. Earlier on, the government had
in the year 2012, set a limit on the number of livestock individuals were allowed to have so as to
be allowed to stay within the wetland. This further necessitated for some of the pastoralists and
agro-pastoralists to be relocated from the catchment area (Booth et al., 2008).
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One adult per household was interviewed, the household head or the spouse. The survey used
closed ended questions to obtain information on the types of ecosystem services that the people
benefited from the wetland. The ecosystem services studied were provisioning services under
crop production and forest non-timber products. With the open ended questions the survey was
used to establish the opinion of the people on the general status of the wetland management and
the observed changes in the quality and physical state of the wetland over a period of 15 years
(2000-2015). The survey also was used to establish whether the households were engaged in
livestock keeping, the number of the livestock they possessed and the specific area in terms of
distance where the livestock grazed. I discovered that this was a very sensitive question
especially for the immigrant pastoralists. Most indicated of short distances within which they
allowed their herds to graze.
Additionally, participant observation and key informant interviews were also techniques
employed in collecting data. Key informant interviews were conducted with the District Officers
in charge of forestry, agriculture, fisheries, livestock and statistics. An interview was also
conducted with the director of a non-governmental organization Kilombero Valley Environment
and Development Organization (KIVEDO) that deals with climate change adaptation. The
organization is working with the local communities at the grass roots training them on efficient
and effective technologies in extraction of services from the wetlands. Mainly, they educate the
farmers on good agricultural practices, conservation of forests by planting of trees, conservation
of river banks and education on beach management for fisheries.

2.4. Data Analysis
The data from the survey was coded and analyzed using two main tools, the Statistical Package
for Social Sciences (IBM SPSS) and Excel for Windows. Non-parametric tests were used to
analyze the data since the data was not normally distributed. In addition to analyze the land-use
changes, qualitative analysis was done on the trend of availability of the different ecosystem
services listed as important by the respondents. Line graphs presenting the production of paddy
and maize crops and the yields were generated from Excel. Moreover, bar graphs indicating the
number of cultivated hectares and livestock production were also generated. According to the
qualitative analysis, the wetland services have been decreasing drastically in the last 15 years.
The respondents attributed this to the loss of forest resources and massive land-use changes on
the grassland and water resources in the wetland. Findings from descriptive analysis of the data
also indicate an increase in resource use conflicts among the communities (the farmers and the
livestock keepers) as well as the local authorities who constitute the key beneficiaries of the
services from the wetland.
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3. Results
3.1. Land-use changes in Kilombero Wetland in the last 15 years
(2000-2015)
Satellite images from google earth and Global Land Cover 30 (GLC30) were analyzed to find
out the spatial scale of land-use changes in Kilombero Wetland over a period of 15 years (20002015). According to (Kangalawe and Liwenga, 2005a) increasing the use of wetlands for
agriculture results in deforestation and trampling of soils due to influx of livestock numbers.
Deforestation in Kilombero Ramsar site has been increasing over the years, since communities
continue to harvest forest products using illegal ways for their timber and energy needs (Mombo
et al., 2014). Additionally, poor enforcement of conservation policies has contributed to the
wanton deforestation in the wetland especially in the two study sites.
Discussions with the communities in the study sites revealed that deforestation of the forests in
the wetland is as a result of complacency of local authorities in enforcing the legal frameworks
regarding the settlement of people and livestock numbers. Expansion of land for agriculture
majorly among the agro-pastoralists, has also contributed to massive deforestation. Namwai
forest in Mofu village has been the most affected with immigrants settling in and further
converting the forest into residential areas and farm lands.
In annex I, the satellite image from Global Land Cover 30 (GLC30) shows changes on land
cover in Kilombero Wetland. The satellite image reveals features of the wetland in the year 2000
and 2009 respectively. The areas around the wetland marked in blue ink show the location of
Idete and Mofu villages exhibiting an increase of the cultivated land and a decline of the forested
area. The satellite image also reveals a remarkable decline of the grasslands in the year 2009.

Figure 2: Picture of an area of Namwai Forest, in Mofu Village converted into a farm land
(between 2005 and 2010) for maize production (Photo by B.K. Muchiri, May 2016.)
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Figure 3: Picture of an area of Namwai Forest in Mofu Village converted into a
residential area (between 2005 and 2010) (Photo by B.K. Muchiri, May 2016.)

3.2. Characteristics of respondents in the household survey
Idete village had more female respondents 54% than the males 46%. The women were readily
available since they are mainly involved in house chores. The men also depended on the women
to recall on issues related to crop production. Mofu on the other hand, had more male
respondents 62% than females 38%. Both males and females are involved in the extraction of
wetland services in the two study sites. However, it was noted that in Mofu village particularly
within the pastoralist communities, the women are not allowed to speak on family related issues.
Hence the interviews were mainly conducted with the men. Additionally, unlike in Idete where
both household head and spouse equally engage in crop production, in Mofu the men are more
involved in the land preparation and planting process since it entails the use of animal ploughs.
The women participate in the weeding and harvesting process.
The average age of the respondents in Table 1, indicates that majority of the respondents who
are engaged in the utilization of the wetland services, are the youth. All the respondents in Idete
were natives of the area while Mofu had 46% of the respondents as natives and 54% as
immigrants from Mwanza/Shinyanga area. The major ethnic groups in the study sites include
Wapogoro, Wandamba and the immigrant agro-pastoralists and pastoralists the Wasukuma and
Wamasaai respectively. The immigrants are mainly found in Mofu village where the government
allocated them land for settlement.
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The household in majority of the African settings consists of the nuclear family (father, mother
and children) which was the case in Idete village. There was, however, a distinct difference
observed in Mofu village between the households since they have different socio-economic
characteristics. In Mofu village, the households are made up of farmers, pastoralists and agropastoralists. The farmers have the usual setting of a household (father, mother and children),
whereas the pastoralists households are made up of a father, 2 or more wives and children. In
addition, the agro-pastoralist community (the Wasukuma) live with their relatives who have
migrated in the wetland in search of land for settlement. Therefore, the average household size in
Mofu is slightly higher than that of Idete village.
A large proportion, 82% and 88% of the respondents from Idete and Mofu village respectively,
have at least attained primary school education. 4% of the respondents in both villages have not
attained any education. Since primary education in Tanzania is free, majority of the population
has attained primary education, as evidenced by the high percentages. However, during the
survey it was noted that the males, both household heads and the male children in Mofu village
provide the labour for the livestock. Consequently, majority of the male children from the
pastoralists and agro-pastoralist communities do not attend school as compared to their
counterparts who are simply farmers. Access to education is an indicator that majority of the
population has the basic knowledge that would allow them to participate in the sustainable
utilization and management of the wetland services. Table 1 shows a summary of the
respondents from the survey and individual characteristics of the households.
.
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Table 1: Characteristics of respondents in the household survey in Idete and Mofu villages
in Kilombero Wetland

Description
Gender
Age
Household size
Origin
Education level

Male (%)
Female (%)
Male (mean)
Female (mean)
Male (mean)
Female (mean)
Natives (%)
Immigrants (%)
None (%)
Primary (%)
Secondary (%)
Tertiary (%)

Idete
46
54
50 (±4)
38 (±3)
3 (±0.4)
3 (±0.5)
100
0
4
82
14
0

Village
Mofu
62
38
44 (±2)
36 (±3)
3 (±0.6)
4 (±0.7)
46
54
4
88
8
0

Note: standard error indicated in parenthesis

3.3. Land ownership
Land ownership in both Idete and Mofu village, is mainly through the process of inheritance
from parents, purchase or allocation through the village authorities. This confirmed the findings
of a previous research by (Mombo et al., 2011, Mombo et al., 2014). Based on the respondents,
the first settlers in the wetland were apportioned land by the village heads. This becomes family
land and land owners subdivide it and allocate it to their children through inheritance.
Government titles are issued to signify ownership of land. Immigrants on the other hand, buy
land from the natives or are allocated land for crop and livestock production by the government
authorities. There is a continued influx of immigrants in the wetland who mainly settle in Mofu
village. The institutional arrangements of land allocation at the district and village level are
poorly implemented and in most cases are no longer in operation. Therefore, there is poor land
planning on the settlement of immigrants who ultimately encroach on the reserved areas of the
wetland.

3.4. Land Intensification for Crop Production
Intensification of agriculture both for crop and livestock production has led to massive
conversions of the wetland area resulting in the loss of natural resources available for use to the
communities. Cultivation at present is taking place in previously protected areas such as river
banks and forests. Figure 6 on rice production and Figure 7 on maize production, are both
evidence that the production of rice and maize respectively has been increasing over the years.
According to the district forest officer in charge, Kilombero wetland was known to have 78
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permanent rivers but now only has 38 rivers while the rest have become seasonal. 2 of the forests
in Mofu village, Namwai and Kibasila have been illegally converted into agricultural farms as
well as residential areas as a result of the continued trend in population growth in the wetland. In
essence, intensive agriculture is causing much pressure on the wetland thus reducing the ability
of the wetland to adequately supply natural resources.
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Figure 4: Average hectares of land used for crop production per household in Idete and
Mofu Village
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Figure 5: Average hectares per household of farm land used to cultivate paddy rice and
maize in the year 2015

3.5. Supply of Wetland Services
3.5.1. Crop Production
In Idete village crop production is carried out at small scale, on an average farm size of 1 ha. On
the other hand, both crop production and livestock keeping in Mofu village is practiced on a
relatively larger scale, with an average farm size of 1.8 ha. Rice and maize are mainly grown for
both subsistence use and for income generation. The paddy rice is rotated with cassava, sweet
potatoes and green vegetables which are mainly produced for subsistence use and any surplus is
traded within the villages. Farmers have designated vegetable gardens where they cultivate the
green vegetables. It was observed that women are mainly the ones engaged in the cultivation and
trade of vegetables. It was difficult to quantify the quantities used for home consumption and/or
trade for cassava, sweet potatoes and green vegetables since the farmers have no standard ways
of measuring what they harvest.
Production of paddy rice is labour intensive especially during planting, weeding and harvesting.
The respondents claimed to use the same variety of rice seed over the years. Majority of the
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farmers preserve seed after harvest for the next planting season. Provision of labour is entirely
dependent on the household members. Farmers use tractors and ox-drawn ploughs to prepare the
land before planting. Residents in Idete depend heavily on tractors since they do not keep cattle.
Conversely, the residents in Mofu use both tractors and ox-drawn ploughs concurrently. The
cattle used are mainly those kept by the pastoralists. Planting is done through the method of seed
broadcasting. However, a few of the respondents highlighted the need and a willingness to plant
paddy rice using seedlings. The challenge with this, was that the farmers had no knowledge of
how to go about it and there was no assistance from the agricultural extension services.
In addition to household members providing labour during the rice production process, hired
labour is also employed during weeding and harvesting period. The livelihoods of the
communities especially those from very poor families depend on the income from farm labour to
earn a living. The wages are paid on a daily or monthly basis and are determined by the type and
quantity of work done. It was observed that different methods of harvesting were used in the two
villages. In Idete the harvested rice was quantified in kilograms which is then packed in bags of
150 kg. Mofu village had a similar method of harvesting for the native farmers, but a different
one for the immigrant communities. The Wasukuma and the Wamaasai harvested their rice
traditionally without quantifying it into kilograms and would then store the produce in traditional
granaries. However, they quantify the rice produce into kilograms for sale.
Maize is also considered a crop of commercial importance in the study sites. Nonetheless, the
production of maize is relatively done in smaller proportions compared to rice production
(average of 0.3 to 0.4 ha of land). Production is also not labour intensive and much of the labour
is provided by the household members. Similar to rice growing, the farmers use seeds from
previous harvest to grow maize. The farmers indicated, they rarely buy new seeds for planting.
The farmers use ox-drawn ploughs or hand hoe to till the land before planting. The yields from
maize are mainly used for food consumption unlike rice yields which are mainly used for income
generation in addition to supplying food. The two common technologies employed by the
farmers for crop production are the use of tractors and ox-drawn ploughs. Tractors are used
specially in rice production whereas ox-drawn ploughs are used for both rice and maize
production.
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Figure 6: Quantity of rice produced and yields spread out over a four-year period in Idete
and Mofu Villages in Kilombero Wetland
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Figure 7: Quantity of maize produced and yields spread out over a four-year period in
Idete and Mofu Villages in Kilombero Wetland

3.5.2. Livestock Production
Livestock production is intensively practiced in Mofu village (see Figure 8). Livestock keeping
is entirely dependent on household members for the provision of labour. The most common
domestic livestock observed in the households were cattle, goats, sheep and poultry. The
Wasukuma community whose socio-economic activity is agro-pastoralism engage in both
intensive farming and livestock keeping. Their counterparts the Wamaasai community, who are
pastoralists, depend more heavily on livestock than crops for their livelihoods. Nonetheless, over
time the Wamaasai have been learning how to farm through their interaction with the Wasukuma
community. Farming is the socio-economic activity of the natives in Mofu village alongside
poultry farming. However, the Wasukuma and the Wamaasai community have been in the recent
past relocating from their region of origin Mwanza/Shinyanga into Kilombero Wetland. The
immigrants claimed that they left their regions of origin due to scarcity of green pasture and
unfavourable soils for agriculture. They hoped to find more and better grazing pasture for their
livestock in Kilombero Wetland.
Among the Wasukuma and Wamaasai communities ownership of large herds of livestock is
considered as a sign of wealth. A research by (Mombo et al., 2011) estimated the cattle stocks to
be approximately 300,000 cattle and about 43,000 sheep and goats in the wetland. Over the past
decade and a half, livestock population has continued to increase. High influx of livestock
population has resulted into loss of the indigenous wild grass in the wetland and compaction of
soils (see annex III-e). According to the village authorities, the central government had issued a
conservation policy in 2012 which specified the maximum number of livestock that each
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household was allowed to own. The aim of the policy was to help reduce degradation of the
wetland due to overstocking and overgrazing.
Additionally, based on the natives in Mofu village, the immigrants are known for cutting down
trees within their surroundings to allow ample land for their livestock to graze. As a result of
indiscriminate cutting down of trees, 2 of the village reserve forests in Mofu have been reduced
to grazing areas and crop fields. Common with these communities, household members and
relatives are involved in grazing the livestock in the wetland area all year round. The herds move
in large numbers of about 30 to 100 animals. The herds are also watered from the rivers and
swamps in the wetland. Hence the trampling of soils in the swamps have caused some of these
swamps to dry up (see annex III-b, c) destroying the habitat for fish reproduction. Conflicts have
ensued from these issues since most households depend on fish from the swamps for their food
provision and for income. The natives are thus forced to depend on fish from Kilombero River
which is further away from the residential areas or those sold in the markets which are costly.
Further, more conflicts were said to arise between the crop farmers and the livestock owners in
instances where the livestock have destroyed crops. Due to the negligence of the herders and
other times as deliberate actions, the livestock sometimes graze in the crop fields causing
destruction and losses. The crop farmers highlighted, besides the herds grazing on the crops, they
also compact the soils due to trampling. The village heads have set rules and regulations to
prevent the livestock from destroying the crops. Nonetheless, the crop farmers speculated that
the pastoralists and agro-pastoralists who are considered as being affluent (Rebelo et al., 2010),
pay bribes to the village authorities and end up obstructing justice during such incidences. The
respondents pointed out that in some instances these conflicts have led to the loss of lives mainly
for the native farmers.
Moreover, the crop farmers indicated that it was no longer possible to grow the second
generation of maize or rotate the rice crop with sweet potatoes and cassava since the livestock
are illegally allowed into their farms with no justice accorded for the damages. This has led to
the loss of lives especially among the crop farmers who have opted to take the law into their
hands. Consequently, corruption and poor implementation of policies formulated for livestock
production, has eroded the trust between majority of the residents (crop farmers) and the village
and district authorities.
Due to the conflicts that have ensued between the crop farmers and the pastoralists and agropastoralist, it proved very difficult during the study to obtain data from the two latter groups. As
earlier indicated, they suspected that we had been hired by the central government to investigate
on the livestock numbers. Hence the figures shown in the graph for cattle, sheep and goats may
not represent the actual figures of what is on the ground.
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Figure 8: Average number of livestock per household in Idete and Mofu Village in the
year 2015

3.6. Wetland Supply of Non-timber Products
The local communities in the two study villages, entirely depend on the wetland for non-timber
products such as charcoal, poles, firewood, and grass for thatching and pasture for the livestock.
A minority few also obtain their bush vegetables for home consumption from the wetland.

3.6.1. Provision of Grass for Thatching
The grass from the wetland is used for thatching and as pasture for the livestock. Subsequently,
there has been so much pressure on the use of grass more so since the pastoralists, besides
overgrazing their animals, frequently burn the grass especially in the dry seasons. Other
instances have been times when the agro-pastoralists in a bid to expand the land sizes for crop
and livestock production, occupy areas of wetland grassland prohibiting others from harvesting
the grass. Limited availability of grass has also contributed to conflicts in the wetland between
the farmers and the pastoral communities. 57% of the respondents interviewed used grass to
thatch their living houses or their kitchen area. The percentage of those that use grass would have
been expected to be higher, given that majority of the households living in these villages are the
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rural poor. However, following the conflicts between the herders and the farmers due to the
shortage of grass, many have shifted to using alternative sources of grass. Among those
interviewed they mentioned branches of palm trees, branches from bamboo trees and iron sheets
as the alternative to the use of grass. This shift would result to conservation of the wetland if the
pastoralists relented from overgrazing and overstocking.

3.6.2. Provision of Grazing Pasture
One of the most significant causes of growing population in Kilombero wetland, as was
mentioned during the survey was an influx of immigrants. The Wasukuma and Wamaasai are the
main immigrants in the study areas. As was earlier pointed out, besides having rich productive
soils for agriculture, the wetland is also popular for indigenous palatable grazing pasture. The
immigrants attributed this as the reason for settlement in the wetland. The livestock are grazed
and watered in the wetland throughout the year.
According to the traditions of the two communities, owning large numbers of herds is considered
as a sign of wealth. As a result overstocking and overgrazing are prevalent among the pastoralists
and agro-pastoralists thus causing degradation in the wetland. As the demand for grazing pasture
continues to grow, grassland areas in the wetland have in the last decade and a half been reduced
to patches of grassland. Mainly the agro-pastoralists and pastoralists communities graze their
livestock in the open grazing fields in the wetland. Areas that are heavily grazed by the livestock
end up becoming waste land since they cannot be used for farming due to soil compaction as a
result of trampling by the livestock. The shortage of the grazing pasture has been the major cause
of the conflicts in the wetland between the farmers and the livestock herders. This is because it
was reported that in the recent past the livestock herders allow the livestock to raid the crop
fields which are also in the wetland. Despite having designated areas for grazing within the
wetland, long dry spells have contributed to changes in the availability of pasture. In search of
grazing pasture and water for the livestock, the livestock herders have been illegally encroaching
the reserved forest areas surrounding the wetland. If unchecked, this may ultimately lead to
human wildlife conflicts in the wetland.

3.6.3. Provision of Firewood and Poles
93% of the survey respondents depended on firewood from the wetland for their household fuel.
7% depended on charcoal for their energy sources. Based on a research by (Mombo et al., 2014),
an estimated average of 5.5 kg of firewood and 3.0 kg of charcoal, are used daily in the
households within Kilombero Wetland. Fuelwood is the most prevalent source of fuel energy in
households within the study sites. The communities are allowed to collect deadwood from the
forests for use as fuelwood. Besides the households, the fishermen in the wetland depend on
firewood for the preservation of fish. The fishermen live in camps, close to the fishing grounds
and they preserve the fish through the process of smoking. Moreover, majority of the
pastoralists have put up camps away from the residential areas where the herds stay. In the
camps they rely on firewood for cooking and making fire during the night.
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The respondents emphasized that the availability of firewood has declined tremendously in the
last decade and a half. The demand for firewood is growing steadily with the increase in
population. The situation is exacerbated by the current high deforestation rates in the wetland
through extraction of timber, burning of charcoal and expansion of crop fields. Consequently, the
communities claimed that they have been forced to illegally extract firewood from the reserved
forests.
Most of the respondents still use thatched houses or outdoor kitchen structures which are made
of poles and grass-thatched roofs. The villagers source for these products from the wetland. The
respondents, however, claimed that it had become extremely difficult to source for the products
any longer from the wetland. The massive degradation of the forests around the communities had
made the supply of these products very limited. Currently, the villagers have to walk far and
allocate more time than earlier years, to the search and collection of firewood and poles. The
residents attributed the predicament to the influx of the immigrants (the Wasukuma), who
according to them, cut down trees indiscriminately for expansion of farming land and for
settlement.

3.6.4. Provision of Charcoal
Results reveal that only 7% of the respondents depended on charcoal. They either bought the
charcoal from the vendors in the village market or from the charcoal burners in the forest. From
the forest the charcoal is obtained in 90 kg bags and goes for Tsh. 20,000 (9.00 USD) whereas
the same bag of charcoal if delivered to a buyer’s home would go for Tsh. 25,000 (11.31 USD)
or Tsh. 30,000 (13.57 USD). Hence the price of the bag of charcoal is determined by the distance
covered to get the product to the end user. Majority of the respondents could not, however,
afford the 90 kg bag, and thus bought the charcoal in small quantities within the village. The
charcoal is bought in the quantity of a plastic container (debe in Swahili) that weighs 15 kg. The
charcoal can also be packed into smaller polythene bags based on the buyer’s needs (see Figure
9). The packaging determines the price. Stringent conservation laws inhibiting the communities
from burning charcoal and the high cost involved in obtaining charcoal for use, has restrained
many from using charcoal. Therefore, most of the respondents rely on firewood which is easily
accessible from the wetland compared to charcoal.
Despite the laws that prohibit burning of charcoal, the respondents indicated that people still use
illegal ways to extract charcoal from the forests. The charcoal is mainly obtained from the forest
in the Udzungwa Mountains which is a reserved wildlife area. Over-exploitation of trees for
firewood and charcoal burning has left nearly no more trees to extract in Kilombero wetland.
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Figure 9: Charcoal packed in different quantities based on prices (Photo by B.K. Muchiri, May
2016.)

3.6.5. Provision of Bush Vegetables
There were only 22% of the respondents from the household survey who indicated that they
depended on the bush vegetables for home consumption. They collected the bush vegetables at
least once or twice in a day mainly during the wet season. 78% of the respondents mentioned that
they no longer relied on bush vegetables since they had become scarce. Based on the
respondents, previously (2000-2010), the green vegetables were naturally occuring in the
wetland. However, with the increase in population more of the wild fields where the vegetables
grew, have been cleared for settlement and expansion of crop fields. In other instances the
livestock graze on these vegetables. This has negatively impacted the villagers who now have to
depend on the village markets for the green vegetables. The vegetables sold in the market are
those cultivated from individual gardens within the wetland.

3.7. Socio-economic activities in Kilombero Wetland
Agriculture is the mainstay of majority of the livelihoods in Kilombero wetland. This is due to
the fact that the wetland is endowed with rich fertile soils which support agriculture all year
round (Munishi et al., 2012). Agriculture is practiced both at small and large scale. The main
crops cultivated include paddy rice, maize, sugarcane and banana. Crops grown for subsistence
use include cassava, sweet potatoes and garden vegetables. Additional economic activities
include fishing, livestock production and petty trade.
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83% of the respondents produced paddy rice as a cash crop while only 17% produced paddy rice
for subsistence. The rice is traded at the village level and at the urban market of Ifakara (a
prominent town in Kilombero district which has grown as a result of rice trading). The middle
men are involved with the trade of rice from the farmers to the end users. Nevertheless, a few of
the farmers claimed that they sell their own rice produce in the urban market since it is more
profitable than relying on the middle men. The income earned is used to improve the livelihoods.
Livestock trading is mainly practiced by the Wasukuma and Wamaasai communities for income
generation. There are 3 market days in a month during when the livestock auction (mnada in
Swahili, see annex III-d) takes place. The trade is done at a central point in Mofu village where
the livestock keepers and villagers gather and trade in the cattle, sheep and goats. The natives
admitted that through the trade they have acquired cattle which they use for farming. Henceforth,
they are able to expand their crop fields since it is possible to use ox-drawn ploughs. The
livestock keepers trade with the intention of obtaining better quality livestock, for high
production and to get rid of those that are no longer profitable within the stock. However, the
livestock are reared using traditional methods and thus have low productivity. The cattle are kept
mainly for farming while the sheep and goat are mainly kept for meat.
Among the immigrants in Mofu village, a new trade had been established of hiring out their
farming animals to the natives. Use of the ox-drawn ploughs to till the land was a technology
introduced by the Wasukuma. According to the natives the agro-pastoralists managed to farm
large farm sizes because of using ox-drawn ploughs. Learning to use the ox-drawn ploughs had
enabled the natives to expand their farm sizes and increase their production beyond just for
subsistence.
Poultry farming in both villages is used for subsistence and minimally for income generation. As
a source of income, the residents trade the poultry to meet their daily household needs. Crop
farmers in Idete village mainly specialize in poultry rearing alone as the only form of animal
production. The villagers indicated that the poultry has been dying in large numbers due to
diseases and infections mostly during the dry season. The farmers face the challenges of pests
and diseases and high cost of inputs needed in livestock production with minimal to no help from
the extension staff. The greatest incidence mentioned among the poultry farmers was rinderpest
(Sotoka in Swahili) disease and foot-and-mouth disease in cattle.
Fishing is yet another economic activity considered very important for both villages. However, it
was not within the scope of this study since it takes place in camp sites which are outside the
study sites. According to the district officer in charge of fisheries, fishing is currently only taking
place in Kilombero River which passes through both Idete and Mofu village (15-30 km from the
villages). It is also carried out along the tributaries of Kilombero River which join the river at
Mofu. Moreover, the officer pointed out that fishing only happens during the dry season. In the
wet season, the River is flooded hence fishing cannot take place. In addition, those that engage in
fishing also carry out farming. The respondents in Mofu village pointed out that a decade and a
half ago, fishing was a lucrative income generating activity. Beyond meeting the household
needs as a provision for protein, the fish were traded in Ifakara town earning the community
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members’ high income. Nonetheless, as mentioned earlier, majority of the swamps in Mofu have
dried up due to livestock trampling and over-fishing has also led to the decline of fish supply.

3.7.1. Stakeholder Conflicts
Highlighting the main socio-economic activities, gives an insight on who the key stakeholders
are in the wetland. The definition of stakeholder adapted for this study is an individual or a group
of persons who can affect or are affected by ecosystem services (Hein et al., 2006). Per this
study, the key stakeholders were identified as the small scale farmers, livestock keepers,
fishermen, local authorities, and government authorities. Both large scale and small scale paddy
rice farmers greatly depend on the wetland to produce the crop. The impact of land-use changes
due to deforestation therefore leading to water shortages (drying of the rivers and swamps, see
annex III-b, c) in the wetland has a direct effect on these stakeholders. This is mainly because
paddy rice is mainly grown in paddy fields thus water is very important. Deforestation has also
contributed to changes in weather conditions leading to longer dry spells and floods. Other
challenges facing the farmers include exotic weeds, birds attacking crops and unreliable weather
conditions. Lack of sufficient financial resources to deal with these challenges, have constantly
led to the loss of crop yields.
Livestock keepers were also found to be key stakeholders who depend on the wetland services.
These group constitute of the agro-pastoralists and pastoralists immigrants. The local authorities
worked more closely with these key stakeholders than they did with the farmers or the fishermen.
The main reason is that often, majority of the livestock keepers have large herds of livestock
beyond the stipulated numbers. Consequently, due to corruption (livestock herders paying
bribes) the local authorities allow overstocking and over grazing. Additionally, though the
livestock keepers are warned against crop destruction by herding their livestock close to crop
fields, numerous cases have been reported where such instances still take place. Normally, the
local authorities are supposed to issue fines to the law breakers but fail to do so due to
corruption. Related conflicts between the farmers and livestock keepers have escalated in the
wetland in the recent past.
The local fishermen, though not captured during the study, similarly depend on the wetland
services for their well-being. They depend on the swamps and rivers in the wetland, with the
main one being Kilombero River for their fishing activities. Moreover, they also greatly rely on
firewood from the forests in the wetland, for the process of preservation of their fish through
smoking. One fishermen interviewed pointed out that, they also hold the livestock keepers
responsible for the drying up of most of the swamps in the wetland from where earlier on they
easily fend for their families by catching fish. Additionally, the respondent also mentioned that
the indiscriminate cutting down of trees by the agro-pastoralist communities has made the access
and availability of firewood difficult.
The current stakeholder conflicts have been mainly between the farmers and the livestock
keepers. The conflicts result from the use of land as a resource and from the supply of the
services provided by the wetland. According to the descriptive analysis, Figure 4, the hectares
under cultivation in Mofu village (where most of the livestock keepers dwell), have been steadily
32 | P a g e

increasing. Furthermore, the trend of livestock numbers in Mofu village is higher than that of
Idete village. The difference in economic activities among the communities have also
contributed to resource use conflicts. The livestock keepers were said to cut down trees
indiscriminately for firewood and to increase the herding area for their livestock. The farmers
could relate to the fact that the two reserve forests in the two villages were previously the source
of rainfall they experienced in the area. Per the data from the interviews, most of the farmers
pointed out that deforestation had led to the drastic changes they experienced of dry spells in the
area, resulting into loss of crop yields and crucial services like firewood and grass for thatching.
According to the interviews, I also learnt that the large numbers of livestock from the agropastoralists and pastoralists communities were key source of conflicts. This is because the
herders drive the livestock in their large numbers (see annex III-f) and most times the livestock
trespass into the crop fields. The respondents mentioned that conflicts related to this nature had
led to loss of human and livestock lives, as farmers sought to safeguard the crop fields.
Nonetheless, the local government mandated with the conservation of the wetland at the village
level, were the overall determinants of how majority of the wetland services were utilized in the
village. They manage the forests reserves in the villages, the grazing fields and the fishing
grounds. Additionally, they are involved in land distribution and allocation at the village level.
The local authorities were alluded by most of the respondents, as the arbitrators of the resource
use conflicts that emerge among the communities. They mainly influenced the stakeholder
conflicts by corrupt deals with the livestock keepers. The farmers suggested that livestock
keepers who were more affluent, always evaded justice which made it difficult for the farmers to
receive compensation for damages caused to their crop fields.

3.7.2. Subsidiary Income Generating Activities
Other subsidiary economic activities observed during the study include brewing traditional beer
making bricks and petty trading.
I observed that women from both villages (11%), engage in local brewing to earn extra income
besides crop production. 2% of the women combined both shop keeping and brewing beer. The
raw materials for the process are maize and coconut from the palm trees. These are products
which are obtained from the wetland. The communities also engage in small trading activities
like shop keeping and making bricks.
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Figure 10: Income activities done by residents in Idete and Mofu Villages
The diversity amongst the socio-economic groups in the extraction and utilization of services has
also impacted on the general status of the wetland services as discussed in the section below.

3.8. Changes in Wetland Management
3.8.1. Utilization of the Farm Outputs
The respondents pointed out that one of the biggest challenge to farming, was the low prices
from the sale of their farm products. This poorly compares to the high cost involved in crop
production. Middle men play the greatest role in the marketing of farm products in Kilombero
Wetland. Consequently, they exploit the farmers since they dictate the prices at which they buy
the crop produce from the farmers. Of the rice produced, two-thirds gets to the market through
the middle men, 13% is traded in the urban market (Ifakara) and 2% at the village gate. Most
maize produced (89%) is not sold, but used for food. 11% of the maize produced, is sold to the
local and urban market through the middle men. Farmers in Kilombero Wetland are faced with
the challenge of poor agricultural infrastructure and poor extension services in marketing their
crop products.

3.8.2. Use of technology
Development of technology, in that farmers can now use machinery has resulted into the
intensification of crop production in the last 15 years (2000 – 2015). This was noted particularly
so in Mofu village where rice production is higher as compared to Idete village. The agro34 | P a g e

pastoralists communities use their animals to plough and based on income earned from livestock
production, they can also afford to meet the high cost of using tractors to plough. Nevertheless,
the resident farmers who have limited ability to hire any machinery for crop production, practice
farming on small land areas (on average approximately 1.2 ha) which yield low production. The
farmers pointed out that, currently there is an increased need to use tractors to till the land. This
was attributed to the need of attaining efficiency in the farm management and in order to have
the farms ready in time for the rainy season which over the years has become unpredictable.

3.8.3. Use of Field Pesticides
Moreover, because of decline in the soil fertility, 83% of the respondents claimed to be using
field pesticides in rice production. The farmers emphasized that it is almost impossible to get any
yields without the use of field pesticides. The pesticides are used to protect against pests and
diseases and to clear the weeds. Over the recent years, there has been an increase of exotic weeds
which are resistant to pesticides. According to (Seck et al., 2012), weeds are noted as a major
limiting factor in rice production affecting yields and leading to huge losses in Sub-Saharan
Africa.
Furthermore, rice has become more prone to diseases thus inhibiting growth and high
productivity. The prevalent pests and diseases affecting rice farming is an issue that farmers
started experiencing during the last decade and a half. The farmers in Kilombero wetland are
facing a persistent challenge of the rice yellow mottle virus (Kimianga in Swahili) endemic to
African countries including Tanzania. Majority of the farmers had experienced the devastating
effects of this disease, and they highlighted that at times it destroys whole fields (Kouassi et al.,
2005). The disease, according to the farmers was resistant to pesticides. Conversely, majority of
the farmers speculated that the increased use of the field pesticides has led to the decline in the
quality of soil in the wetland to support agriculture.

3.8.4. Management of Crop Residue
Different ways used by the communities to manage the crop residue notably also have a large
impact negatively or positively on the wetland. This was observed to vary according to village
and the different socio-economic characteristics of the communities. 46% of the respondents
claimed that they burnt the crop residue. This was majorly common in Idete village. I observed
that the agro-pastoralists and pastoralists communities in Mofu village (15%), fed the crop
residue to the livestock by grazing the herds in the field. A quarter is left in the field. The
respondents indicated that the purpose of leaving the residue in the field was to allow it to
decompose into manure. Nevertheless, the herders would illegally graze their herds on their crop
fields, thus consuming the residue. Though the respondents claimed they no longer engage in the
slush-and-burn method of agriculture, it was observed that majority of them burn the crop
residue. Hence, the soil losses nutrients and also becomes easily susceptible to erosion.
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Figure 11: Management of crop residue in Idete and Mofu Villages
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4. Discussion
4.1. Uncertainty of the study
I recognize uncertainty arising from the sample size used for this study. A sample size of 54
respondents was used from the two villages in the study site. However, with reference to other
studies like (Kangalawe and Liwenga, 2005b), the results from this study show a similar trend of
diminishing supply of services in the wetland. Further, the study indicates stakeholder conflicts
arising from resource use conflicts between the farmers and the livestock keepers as a common
phenomenon in the wetland. Therefore, this proves the study conducted in Idete and Mofu
Villages as reliable and credible.
Nevertheless, it is important to point out that the issue of livestock keeping in the wetland has
been a contentious matter. Majority of the respondents speculated that overgrazing and
overstocking have had the key impacts on the land-use changes hence degradation of the
wetland. Therefore, the livestock keepers withheld the information on the exact quantities of
their stocks in fear of political implications that may follow such as relocation from the wetland.

4.2. Evaluation of Land-use changes in Kilombero Wetland
The spatial extent of land-use changes in Kilombero wetland vary depending on the different
socio-economic characteristics of the communities. The study established significant differences
in the utilization of wetland services, across the diverse household characteristics and socioeconomic activities of the communities within the two study sites in Kilombero wetland. Based
on the research findings, diversities in the socio-economic activities have a great implication on
the sustainable management of the wetland services. For instance, the agro-pastoralists
(immigrants) living in Mofu village have high tendency to expand their farm sizes for both crop
and livestock production because they are more affluent than the surrounding native
communities. This is clearly elaborated in the results in Figure 5 and Figure 8. Use of farm assets
such as ox-drawn ploughs and tractors is not a challenge to the agro-pastoralists. In addition,
they can easily afford farm inputs like fertilizers and pesticides thereby allowing them to
carryout intensive crop production. Conversely, the native communities in both study sites have
however, limited farm assets as well as low financial support to enable them acquire farm inputs
through which they can carry out intensive farming. The crop fields are also unequally
distributed between the natives and the immigrants which translates to low crop production. The
average farm sizes of the natives are within the range of 0.5ha to 3ha, whereas those of the
immigrants fall within the range of 5ha to 10ha.
Paddy rice cultivation is the dominant type of crop production in the study area. This is mainly
carried out for subsistence, for majority of the farmers with a few individuals who grow the
paddy rice for commercial purposes. Lack of good agricultural practices for crop cultivation and
livestock keeping has largely contributed to land-use changes in the wetland. The respondents
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indicated that production of paddy and maize crops over the last decade and a half, is carried out
on the same farm fields. This has led to land dereliction forcing most farmers to seek out virgin
lands in other villages in the wetland. Initially, the respondents indicated that it was possible to
practice shift cultivation when the population in the wetland was low. Nevertheless, this is no
longer an option and as more people move into the wetland, forests and the grassland is cleared
to create room for settlement and crop production.

4.3. Role of Government Policies in Sustainable Management of
the wetland services
Similar to many other East African wetlands, Kilombero wetland is currently predominantly
exploited for crop and livestock production (Munishi et al., 2016). Rather than mitigating against
the intensification of wetland exploitation, majority of the policy makers encourage resettlement
within the wetlands. A failure by the national and local government institutions of Tanzania to
recognize the total value in the wetland ecosystem, has led to degradation of the ecosystem from
increased harvesting of the wetland services. For instance, the respondents indicated that the
growing influx of livestock keepers within the wetland, was because of the uncontrolled
migration and settlement of these communities in the wetland. As discussed earlier, the presence
of fertile soils, water resources, extensive grazing land and reliable rains continually serves as an
incentive for attracting more people into the wetland. Subsequently, according to research,
degradation of Kilombero Wetland has been on the rise in the recent decade (Nindi et al., 2014).
The present legal frameworks of land settlement are not adequately enforced subjecting the
wetland and the natural resources to continuous pressure from the influx of human and livestock
population.
Prevalent extraction of natural resources such as firewood, timber and burning of charcoal, in
addition to expansion of land for crop and livestock production under weak legal frameworks, is
a major drawback to the sustainable management of the wetland. Forests allocated to village
authorities such as Namwai and Kibasila in Mofu village have been turned into residential and
cultivation areas (see annex III-a). Water resources such as swamps, previously used as the
breeding grounds for fish and some permanent rivers have disappeared from the wetland. Based
on the trend as was observed during the study, the state of the wetland and the natural resources
is only expected to grow worse with rampant land-use changes in the future. The effects of these
changes may ultimately have a spill over into the reserved areas of the Udzungwa Mountains.
Some of the respondents indicated that, they were currently carrying out illegal activities
(charcoal burning and collection of firewood) in the reserved forest and game-protected areas of
the Udzungwa Mountains.
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4.4. Stakeholders’ conflicts resulting from diminishing supply of
ecosystem services due to land-use changes
Land-use changes have hampered the capacity of the wetland to sustain the flow of ecosystem
services for human well-being. Consequently, this has led to the increase of resource use
conflicts among the key stakeholders who benefit from the wetland services. As discussed
earlier, the farmers and the livestock keepers have been involved in conflicts especially so when
the livestock graze in the crop fields leading to the destruction of crops. The respondents
mentioned that on some occasions, the conflicts have led to the loss of human lives and
livestock. Clearance of the grassland due to agricultural expansion and overgrazing, has led to
the decline of grazing pastures. Availability of grazing pastures was reported to be difficult
particularly during the dry seasons. Hence, while searching for pastures and water for the
livestock, the herders at times lead the herds into crop farms destroying crops and compacting
the soil. Despite the set rules and regulations prescribed against herding livestock in the crop
farms, the farmers pointed out that corruption among the village local authorities results into
injustice against the farmers when such cases arise. This has contributed to the growing mistrust
between the communities and the local authorities. During the study, I observed an inclination of
animosity between the farmers and the livestock keepers. The farmers speculated that the
livestock keepers receive preferential treatment from the village authorities due to their
affluence. Therefore, they obstruct justice, and continually increase their livestock population
building on population pressure on the wetland services. Referring to the current trends as in the
earlier discussions, human and livestock population are only expected to continue increasing.
Based on the study it is likely there is certainly a milestone to attaining sustainable management
of Kilombero wetland in the near future. I observed that there is a dearth of knowledge among
the communities on the importance of the wetland. Hence poor resource extraction continues to
pose a major threat in the wetland services. Though majority of the respondents reported that the
wetland is of importance to them, they only had a limited knowledge of what they can obtain
from the wetland. The gap between the local authorities responsible for the management of
resource extraction in the wetland and the local communities who daily depend on these
resources is extremely wide.
The livelihoods in the wetland depend on the provision of the services for their sustenance.
Population pressure, high influx of livestock and poor management strategies of these services
has highly contributed to their depletion curtailing on their flow for human well-being. This
exacerbates the poverty level of the communities as the services which provide for their
livelihoods continue to become scarce. Consequently, the ability of the wetland to supply
services to sustain the livelihoods is diminished resulting to increased resource use conflicts
among the stakeholders.
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5. Conclusions
Kilombero wetland is an ecosystem of great importance both locally and internationally. It
contributes in diverse ways to the livelihoods of the people living in Tanzania. The wetland
gained high interest for conservation after it was designated a Ramsar site in 2002. Besides
supporting the well-being of the communities, the wetland is rich in variety of biodiversity some
of which like the Puku antelopes and some birds unique to the wetland, are in the danger of
extinction. Majorly, this is as a result of increased human encroachment and human activities
which have had a negative impact on the wetland natural resources. The wetland is prominent for
its fertile soils and hence continues to attract the inflow of human population and high livestock
densities. In spite of wetland agriculture serving as a significant way of eradicating poverty as
well as food insecurity, poor management strategies have led to profound impacts on other
ecosystem services. Conversely, the human well-being which is also dependent on these
ecosystem services is reduced.
Sustainable management of the wetland would not be achieved without taking into consideration
the importance of wetland agriculture to the livelihoods within and surrounding the wetland. The
government’s endeavor in permitting agricultural activities in the wetland is to alleviate poverty
through ensuring food security for the communities thereby improving livelihoods. Nevertheless,
poor agricultural practices, overpopulation, overgrazing, lack of infrastructure and weak legal
frameworks that govern settlement and resource use have been underpinned as key issues
impeding sustainable management of Kilombero wetland. Lack of knowledge among the
immigrant communities on efficient ways of livestock production leads to accumulation of high
densities of livestock which are less productive. This has contributed to pressure on the stock of
grasslands in the wetland. Moreover, lack of alternative livelihood opportunities among all the
communities makes it difficult to adequately realize sustainable management of the wetland.
Besides, the presence of local environmental Non-Governmental Organization KIVEDO, plays a
role in the sustainable use of wetland services. They help bridge the gap between the
communities and the local authorities by interacting closely with the farmers, the fishermen and
the livestock keepers and/or other community self-help groups. Their main role is to train the
local communities on efficient methods of resource extraction in the wetland. They train the
farmers on good agricultural practices in paddy rice farming and educate the fishermen on
alternative methods of fish preservation such as smoking fish using fire from rice husks other
than firewood. They reported that the livestock keepers were not as responsive to their training,
since they advised them on keeping less herds which are more productive. Empowerment of such
organizations by the government, has positive implications on the ways that the communities
adapt in the management of wetland services.
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6. Recommendations
This study outlines several recommendations which need to be implemented to achieve the
sustainable management of the wetland. The policy makers require to employ integrated
management strategies considering the interests of all the stakeholders involved.
 The conservation policies need to be properly outlined and enforced so as not to impede
the justice of the different stakeholders involved. This is necessary in building trust
between the stakeholders and the law enforcers. It will contribute in solving the present
conflicts among the stakeholders emanating from resource use conflict
 In addition, the government needs to consider the trade-offs involved in the conversion of
the wetland to provide single function as opposed to multiple functions. Training the
farmers on good agricultural practices helps to attain sustainable wetland agriculture
without impacting on other ecosystem services.
 Introduction of alternative income generating activities to the communities will reduce
pressure from over dependence of the wetland services. The government through the
district authorities, ought to work with grass root institutions which are educating the
community members on sustainable methods of resource utilization. Such institutions
would work as links between the government and the communities to foster the
implementation of conservation policies.
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ANNEX I

a) Satellite images from Global Land Cover 30 (GLC 30) showing changes in land cover in
the year 2000 and 2009 respectively in Kilombero wetland. Areas marked in blue depict
the study sites.

b) Satellite image from Google Earth showing the land cover of Idete village in the year
2000.
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c) Satellite image from Google Earth showing the land cover of Idete village in the year
2010.
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ANNEX II
Questionnaire
Household Survey in Kilombero District
Dear Participant
This is a survey to analyze the value of ecosystem services in Kilombero Wetland and the
information collected will be treated as confidential. This is an independent study for the
fulfilment of a Master thesis by Bethsheba Muchiri from Wageningen University.

Part A: Information about the respondent
1. District_____________________ Village__________________________
2. 2.1 Respondent’s name________________________________________2.2 Age (Year born)
____________
3. 3.1 Gender of Respondent: [1=Male; 2=Female] __________3.2 Education level (0=none;
1=primary school; 2=secondary school; 3=tertiary) ________________
4. How long have you been a resident within the Kilombero basin?
5. Since when have you been actively engaged in farming? Year__________________
6. What are your main objectives for engaging in farming? ________ [1=subsistence; 2=income
generation; 3=both; 4= other specify______________________________________________]
7. What was the total acreage of your farm in 2000? 7.1 Owned land ____ (acres) 7.2 Hired land
____ (acres)
8. 8.1 Own farm was obtained in (year) ___________ 8.2 Obtained through________ [1=
inheritance; 2=purchase; 3=hiring; 4= other ______________________]
9. How many livestock do you keep? (a) Cattle___________ (b) Sheep___________(c)
Goats_____________ (d) Poultry________________ (g) Other, (indicate type)
___________________
10. Do you consider yourself a pastoralist or a resident in the wetland? (a)pastoralist__________
(b)resident_____________
11. If pastoralist, where do you stay for the rest of the year? _____________ 11.1 How many
months in Kilombero? _________________________________
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Part B: Changes in ecosystem service supply
1. Which 5 main crops did you grow in your farm since 2000-2015?
1.1
Crop
Name

2000
1.2 Own
land
planted
(acres)

1.1
Crop
Name

2010
1.2 Own
land
planted
(acres)

1.3
Land
rented
(acres)

1.3
Land
rented
(acres)

1.4
1.1
Production Crop
(kg)
Name

2005
1.2 Own
land
planted
(acres)

1.3
Land
rented
(acres)

1.4
Production
(kg)

1.4
1.1
Production Crop
(kg)
Name

2015
1.2 Own
land
planted
(acres)

1.3
Land
rented
(acres)

1.4
Production
(kg)

2. What 5 main crops did you grow on each of the land parcels during the last growing season
2015? (Combine the production from both the long and short seasons in the year 2015).
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2.9 Labour (cost in Tsh)

Chemical
application

weeding

planting

ploughing

Value (Tsh)

Amount (kg)

Value (Tsh)

Litres/kg

Value (Tsh)

Amount (kg)

Harvesting/pickin
g
Threshing/shellin
g

2.8
Storag
e
pestici
de

Bought

Gift seed (kg)

Own
(kg)

Value (Tsh)

Bought

2.7
Field
pestici
de

2.6 Seed

Own saved (kg)

2.5
Fertil
izer

Amount (kg)

2.3
Land
rented
(acres)

Value (Tsh)

2.2 Own
land
planted
(acres)

Amount (kg)

2.1
Crop
name

2.4 Manure (Oxcart=?kg;
wheelbarrow=?kg;
bag=50kg Debe=?kg)

3. Do you source for any products from the wetland? Yes/No_________ If yes, which key ones?
Product/Benefit from
Wetland

Number of times per
month

Estimated value per
unit (Tsh)

Trend in product
availability
(1=increasing; 2=same;
3=decreasing)

Reason for the trend
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2.10
Produ
ction
(kg)

Part C: Analysis of the economic value of the ecosystem services
1. How were the farm outputs from the owned/rented farm utilized during the last cropping
season?
Utilisation
Own
consumption Exchange
and stock
Crop Total Unit of
name output measure
Quantity

Sale

Destination:
1=farm gate;
2=village
Destination:
1= in
market;
Price
Total
3=middle
Quantity village; 2=
Quantity per
value
outside
man;
unit
village
4=urban
market;
5=other

2. How do you manage crop residues after harvesting?
Crop
residue
1=stovers
2=cobs
3=prunings
4=husks
5=peelings
6=other___

On the field
%
% Burnt
Grazed
on field

Carried away
% Fed to % Used
animals
as fuel by
in the
the
farm
household

% Left
on the
field

% Used
for
compost
making

% Other
use

3. How many farm animals by type did you have at the start and end of the year 2015?
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Animal
type

Stock at the
start of the
year

Total
value

Stock at the Total
end of the
value
year

Main reason for the change in stock
numbers

Cattle
Sheep
Goats
Poultry
Others,
(specify)__
__
4. Where do the animals graze? 1=crop field; 2=wetland area; 3=zero grazing; 4=other
(specify) _____________________________________ (CIRCLE APPLICABLE)
5. What is the approximate distance of the ecosystem area used for grazing from your
home? _________ Km
6. Who provides the labour for the livestock activities? 1=household head, 2=spouse,
3=children, 4=hired labour, 5=other, specify___________
7. What other inputs were used for livestock keeping in 2015?

Cattle
Sheep
Goats
Poultry
Other _____
8. Who provides the labour for the household farming activities? 1=household head,
2=spouse, 3=children, 4=hired labour, 5=other, specify___________ (CIRCLE)
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Transport (Tsh)

Total cost (Tsh)

Input use (cost per month)
Source:
1=own
farm,
2=within
village,
3=outside
village
4=source
5=other___

Cost

Type of
input:
1=fodder
2=commerci
al feeds
3=mineral
salts
4=vet. drugs
5=other ____

Amount (kg)

Total cost (Tsh)

Input use (cost per month)
Source:
1=own
farm,
2=within
village,
3=outside
village
4=source
5=other___

Cost

Type of
input:
1=fodder
2=commerci
al feeds
3=mineral
salts
4=vet. drugs
5=other ____

Wet season

Transport (Tsh)

Dry Season

Amount (kg)

Animal
type

Household profile
Household characteristic
Membership

Response
Total:____________
Male:____________
Female:__________

Age bracket of household members

10-18 years:_________
19-30 years:_________
31-50 years:_________
Above 50 years:______

Education level of household members

None:______________
Primary:____________
Secondary:__________
Tertiary:____________
Number:___________
Full time:__________
Part time:__________

Residents in the household in 2015
Number of members who participated in
farm activities in 2015

9. Were the household members engaged in any other income activities involving farming
outside your farm during the year 2015? Yes/No___________
10. If Yes, did any of the household members engage in agricultural wage labour outside of
the household during the year 2015?
Number of
persons
engaged

Place:
1=within
village
2=outside
village

Number of
months

Days per
month

Wage
Amount
(Tsh)

Per: 1=day;
2=week;
3=month;
4=year

11. Did any of the household members engage in non-agricultural wage labour during the
year 2015?
Number
of
persons
engaged

Place:
1=within
village
2=outside
village

Occupation
Number
1=teacher;
of
2=administrator; months
3=guard;
4=clerk;
5=driver;
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Days per
month

Wage
Amount
(Tsh)

Per:
1=day;
2=week;
3=month;
4=year

6=other,
specify_____

12. Did any of the household members have their own-business during the year 2015?
Self-employment income
Number
of
persons
involved

Place:
1=within
village
2=outside
village

Activity:
1=motorbike
transport;
2=trading;
3=shop
keeping;
4=tailoring;

5=fishing;
6=hawking;
7=flour milling;
8=saw milling;
9=bar/restaurant
10=other,
specify_______

Good time
Gross
Per:
income 1=day
(Tsh)
2=week
3=month

Bad time
Gross
Per:
income 1=day
(Tsh)
2=week
3=month

13. Other than land, what other agricultural assets does the household own?
Type of asset

Quantity

Total v
Value (Tsh)

Cart
Wheelbarrow
Hand hoe
Rake
Knapsack
sprayer
Irrigation pump
Plough
Motorcycle
Bicycle
Others,
specify____
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Annual
maintenance
cost (Tsh)

Whole life
span in (years)

14. Did you borrow money or inputs for the farming activities carried out in 2015?
Yes/No_______
15. If NOT, why? _______________________________________________________
16. In your own view, how has the general status of wetland management/use changed over
the last 15 years? What are the main reasons for the change in the wetland management?
General status of wetland management

Main drivers of change

Part D: Non-agricultural benefits from the wetland
1. Do any of your household members directly source for some products from the wetland?
Yes/No______________
2. If YES, which key products or benefits did your household obtain from the wetland and
at what frequency during the year 2015?
Key
HH
Quantity
products/benefits member obtained per trip
mostly
Quantity Units
involved
(codes)
(codes)

Time
spent
per
trip
(hours)

Hired
labour
cost
per
trip
(Tsh)

Trips
per
month

Months
per
year

Grazing pasture
Firewood
Grass for
construction
Bush vegetables
Others,
specify_______
Household member codes: 1=HH head; 2=spouse; 3=children; 4=hired worker; 5=other,
(specify) _______
Quantity codes: 1=kilogram; 2=number; 3=head lot; 4=bundle; 5=bale; 6=bag; 7=other
(specify) _______
3. Do the harvested quantities indicated above apply to (1=all months of the year; 2=most
months of the year; 3= few months of the year or 4=the most recent months? (CIRCLE)
53

4. How much time is spent in travelling and collecting, when accessing each of the
products/benefits during every visit?
Wetland
Time spent per access (Hours) Trend of
Main causes
Number
of
Hours
taken
products/benefits
product
people involved
availability
(codes)
Grazing pasture
Firewood
Grass for
construction
Bush vegetables
Others, specify____
Trends codes: 1=increasing; 2=same; 3=decreasing

5. Which other alternative sources did you obtain the products/benefits from and what price
were you willing to pay for one more unit of each product during the year 2015?
Wetland
Alternative Quantity
Per:
Value of Time spent
1=day;
products/benefits source
obtained
quantity to obtain
(codes)
2=week; obtained product
Quantity Units
(codes) 3=month; (Tsh/unit) (hours/trip)
4=year
Grazing pasture
Firewood
Grass for
construction
Bush vegetables
Others, specify____

Source codes: 1=own farm; 2=local market; 3=neighbour; 4=other (specify) __________
Quantity codes: 1=kilogram; 2=number; 3=head lot; 4=bundle; 5=bale; 6=bag; 7=other
(specify) __________
6. In your view, has the area covered by Kilombero wetland 1=increased; 2=remained the
same; 3=decreased in the past 15 years? (CIRCLE)
7. If it has decreased, how has the decline in the wetland resources affected your livelihood
and the key strategies of your household to deal with the impacts of the declining
resources?
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Impact of decline of wetland
resources
Impact rank

Coping strategies (codes)
Strategy 1

Strategy 2

Strategy 3

Reduced grazing
pasture
Lack of fuelwood
Lack of bush
vegetables
Lack of grass for
construction
Other (specify)

Coping strategies
1= stop using fuel wood; 2= use less fuel wood; 3= use paraffin; 4= use energy-saving
stoves/jikos; 5= buy fuelwood; 6= more time to collection; 7= planting own trees; 8=
plant Napier grass; 9= buy Napier grass; 10= reduce livestock numbers; 11= use iron
sheets; 12=other (specify) ______________
8. In your own opinion, how has the wetland quality changed over the last 15 years?
_________________________________________________________________
_________________________________________________________________
9. What are the main reasons causing the changes mentioned above in the wetland area and
quality?
Reasons for area changes
Reasons for quality changes

10. Who is responsible for the management of the wetland in your area? 1=Local authorities;
2=National Government; 3=Local Community Groups; 4=Other (specify)___________
(CIRCLE)
11. Is the conservation of this wetland important to you? Yes/No
12. If YES, what are the specific aspects of wetland conservation that are important to you?
................................................................................................................................................
................................................................................................................................................
..........................................................................................................
13. If NO, why?
…………………………………………………………………………………………….
……………………………………………………………………………………………..
……………………………………………………………………………………
14. Have you noticed any changes in the water level of the wetland? Yes/No
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15. If YES, what are these changes? ______________________________________
16. What changes that you know of have affected the rivers in the wetland? (seasonal or
permanent)
17. Do you face any challenges with the management of your farm and livestock? Yes/No
18. If YES, which are the main challenges? __________________________________
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ANNEX III

a)
An area of Namwai Forest in Mofu village indicating deforestation

b)

c)

Pictures (b) and (c) show 2 swamps in Idete and Mofu village respectively with low water levels
as a result of dry spells as well as herds of livestock compacting the soil
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Image of ‘mnada’ in Mofu
village where the trade of
livestock takes place

d)

An image that was taken of the
soil in the ‘mnada’ which has
become compacted due to
trampling by herds of livestock

e)

f)
A picture of a Maasai boy grazing a big herd of livestock (approximately 70 animals) along the
road. In the background is a field of paddy rice
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