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Economic value of agricultural land for communityelihoods within the context of REDD+ in
villages adjacent to Mgori forest in Singida rudadtrict, Tanzania.

Abstract
A study was carried in two villages of Mughunga ahdhama in Singida Rural
District, central Tanzania. The overall objective this study was to assess the
economic value of agricultural land and thus egthbltheir implications for
community livelihoods within the context of REDDBoth secondary and primary
data were used. Primary data were obtained usifigreht Participatory Research
Approaches (PRA) including focus group discussiand household questionnaires.
In each village, a sample size of 10% of all hootsshwith gender and age balance
was interviewed. Market price valuation method aB® used to assess the economic
value of agricultural land. Findings showed thagjad number of people in both
villages depend on agriculture (96.4%) and livestéeeping (90.1%) for their
livelihoods. The economic value of agriculture lamas revealed to be 35,871,750 and
49,259,382Tsh per acre for Mughunga and Pohamagesl respectively, with high
contribution from sunflower, followed by sorghumdamaize crops. On the other
hand, the study results revealed lower economiagevalf mainly food crops such as
maize and bulrush millet. This implicates changesuaed in the economic value of
agricultural land as these crops were valued higthé past. The major implications
for such changes were notable to be decline ircalgmral productivity and increased
pressure for land resources. On the other handbtloeving livelihood opportunities
are expected to occur; first, increased value ofcaljure land; second, increased
efficiency use of agriculture land as well as easysroper investment in agriculture
land. For sustainability of agricultural land iretbtudy area, efforts need to be scaled
up towards conservation of agricultural land, bynocaunities, government as well as
private entities. Further recommendation is croji Wigh value such as sunflower
and sorghum should be highly promoted, while at shme time mechanisms for
improving productivity of those crops with lowerosomic value such as maize and
bulrush millet need to be developed.

Key words: agricultural land, economic value, REDD.

INTRODUCTION

In recent years there has been a growing concemnderstanding the economic value of
agricultural land for community livelihood. Increéag global population within environmental
limits has been identified to be the major reasamsiuch concern. In Africa for example, 80
percent of the population depend on agriculturetieir livelihoods (ADBG, 2010). Demand for
food, energy, raw materials and animal feed driggsicultural land use change and thus
resulting to massive deforestation, biodiversitygsloand land degradation (UNEP, 2011,
Sanderine and Thomas, 2011; Gibbs, 2009; Maitina. ,e2009). More recent studies conducted
in Sub-Saharan countries revealed increased catopetor land resources such as arable land
for crop production and rangelands for grazing &l as forest and water resources. Climate
change is placing additional stress on agricultymadductive areas exacerbated by recent
pressure for biofuels production. As a result, landversion and land degradation are currently
taking place at an alarming rate resulting to lasicultural productivity and substantial release
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of greenhouse gases when forests are cut. Appgrénd estimated that agriculture accounts for
about 30 percent of total carbon dioxide emissiansl greenhouse gases (Coxhead and
Southgate, 2000; Pagiola and Holden, 1999, Tho®88). Land-clearing for agricultural use,
including croplands and shifting cultivation as Wwa$ deforestation are the most important
sources of these emissions (Pagiola and Holder®)189Tanzania for example, various sources
have reported about the forest depletion and degmad(Mwakisunga and Majule, 2012; Majule
et al., 2010; Kangalawe et al., 2005) contributimglmost 20% of the total emission. This trend
is expected to be much higher given the currergsume for agricultural development as well as
the implementation of a strategic drive known adimke Kwanza. The analysis of newly
expanded agricultural land in tropical Africa dgithe 1980s and 1990s revealed in tropical
African countries, agriculture is the primary cao$eleforestation. Around 3 million hectares of
forest is estimated to be lost across tropical oafrevery year and research suggests that the
majority of this is caused, at least in part, by tonversion of forests to cropland and pasture
(FPAN, 2009). Throughout Africa as a whole, ne&0¢o of new agricultural land was derived
from intact forests, and another 35% came fromudietd forests. The remaining 5% of new
agricultural land was taken from shrub lands (Gibbal., 2009). Another Landsat-based study
in sub- Saharan Africa (1975-2000) confirms thiseggal trend, estimating that 58% of new
agriculture came from forests. However, land sanegried considerably across the continent
(Fig. 1). For example, in Central Africa agricudutand was taken largely from intact forests,
whereas East and West Africa used roughly equabatsaf intact and disturbed forests (Gibbs
et al, 2009). Shrub lands were converted primarily egions with little forest cover and
constituted a significant source of expanding agfucal land only in East Africa (Fig. 1).

W Adrica C. adrica E. adrica W A.'i'rll:a G africa E. adrica

Figure 1: Sources for newly expanded agricultuaaldl in tropical Africa during the 1980s and 1990s.
Source: Gibbset al. (2009)

On the other hand, while all these are happenilujpad) efforts to mitigate climate change call
for national implementation of REDD+ policies. Rethg Emissions from Deforestation and
Forest Degradation (REDD+) is a new global climatdicy initiative designed to reduce the
emissions of greenhouse gases from deforestatibioaest degradation. According to Dixenh
al. (2012), it is anticipated that, REDD+ policiesghii limit the expansion possibilities of
agricultural land use. The restriction of land bfBD+ policies might change comparative
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advantage and will influence competitiveness, adjtical prices, trade, production and land use
impacts across the world (Dixa al, 2012). Despite these trends, however, muchiddgsown
about these current changes occurring to agrialaurd as well as their livelihoods implications
within the context of REDD+ initiative. As such, egtions of what is the present value of
agricultural land, to what extent is the value gfrieultural land has changed, and their
implications to livelihoods has remained vague agsordifferent scholars and practitioners
concerned in the field of agriculture. This presesiearch therefore addressed these questions by
understanding the current economic value of aducail land and established livelihoods
implications within the context of REDD+ in casady villages.

Tanzania, the largest country in East Africa, cexeetotal area of 945,000 Krha and land used
for agricultural is approximately 355,000 KniThis includes land area that is arable, under
permanent crops and under permanent pastures. dtheahvegetation types include forests,
woodland, grasslands, bushland and the coastal lammddPrimarily, the economy depends on
agriculture, employ about 84% of the working popiola and contributes to about 61% of Gross
Domestic Products (GDP). Over years, agricultumaldlin Tanzania has undergone significant
changes (Majule et al., 2011; Nelson, 2007; Tsik2@@1). The major change has been increased
land degradation and transformation of forestlamdagricultural land (Watkiss et al., 2011).
These changes influence its economic potential w@tichately undermine productivity from
agricultural. More recent studies conducted ingtugly area have established that, Mgori forest,
which is among potential REDD+ area, is subjectnreasing pressures as a result of high
demand for agriculture land causing resources degjen. For example, woodland decreased by
53.8% within a period of 10 years from 1990 to 2040 the expense of bushland which
increased by 22.9%. In general agricultural larsb ahcreased by 4.8% and this was linked to
expansion of crop land due to much dependence ommemity livelihoods by between 65 and
70% (Majule et al., 2011). However, experience frother potential REDD+ regions in
Tanzania, such as Manyara, based on landuse coaege analysis for specified periods (1990,
2000 and 2010) indicated that, with the contexR&DD+ natural forests appears to be well
managed as such land areas increased from 20059® & between 1990 and 2000. In this
view, it should be noted that REDD+ project mayspré challenges and opportunities to
agricultural land and forest resources, howevéte Ihas been done to assess agricultural land
use change within the context of REDD+.

Moreover, various reviewed literatures in Tanzamd other parts of the world clearly showed
that the economic value of agricultural land has coonprehensively studied and to date little
information exists on changing value of agricultuend and its implications on community
livelihoods. Such information is crucial in the rfaulation of countries agriculture policy,
planning investment on agriculture land and supg@timplementation of REDD+ project. The
merely information available on land resources atun in Tanzania include the work by
Majule et al. (2011). The study assessed the ecienaatue of land resources, ecosystem service
and the cost of land degradation in Tanzania. Ted of this attempt was more on valuing
selected land resources with little attention padnvestigate changes in economic value of
agriculture land. Similarly, another study conddcteyy Abiama (2011) focused on examining
land rights and land value in Tanzania and doesasséss changes in the economic value of
agriculture land. In this regard it is thereforeyw@mperative to investigate the dynamics of
agriculture land value over years and establistsiptes implications to community livelihoods



127  particularly within REDD+ context. Therefore theepent research assessed the economic value
128 of agricultural land using villages adjacent to Mgforest as study cases. The information
129 accrued from this study is expected to be useddkeblolders including scientific communities
130 and policy makers alike, to address rampant prold&rand degradation in Tanzania as well as
131 making suitable decisions on land uses in agriceltlihe overall objective of this study was to
132 investigate the economic value of agriculture laaml assess implications for community
133 livelihoods within the context of REDD+. Specifiyathe study;

134

135 () Quantified the economic value of agriculture latitiaation activities in the study area.
136 (i) Investigated implications of changing agricultumed value on community livelihoods in
137 the study area.

138 (iii) Identify specific livelihoods opportunities of thelued agricultural land for poverty
139 reduction.

140

141 RESEARCH METHODOLOGY

142 Description of the study area

143 This study was carried out in Singida Rural DistatSingida region, Tanzania. The district lies
144  between latitudes®3nd ? South and longitudes 34nd 35 East, covering an area of 12,164
145 Km? and is divided into 7 division, 28 wards and 14éages (Fig 2). It forms part of central
146 plateau of Tanzania, an area of flat and gentlyulatohg plains broken in places by prominent
147 hills and has Mgori forest situated in the northpant of Singida Rural District with Miombo
148 trees constituting the largest portion. Singida @RuWistrict was selected for the following
149 reasons; first, is among the district potential fioe implementation of global climate policy
150 namely Reducing Emissions from Deforestation andes$toDegradation (REDD). This is
151 Dbecause of the presence of woodlands as well agierpe of communities on forest governance
152 under CBFM. Second, it falls within the semi-arréas of Tanzania where previous studies on
153 this area (Majule et al, 2011; Yanda, 2009; UN-RERD09) marked rapid change in land use
154 taking place, with momentous impact on agricultyralduction. Third, its history on agriculture
155 land use change, of which has largely affectedridisforest potential. Two villages namely,
156 Mughunga and Pohama, evidenced to have been expi@geagricultural land use change, were
157 selected to assess economic changes occurring rioulagre land and their livelihoods
158 implications to communities living adjacent to Mofmrest.

159

160 Mughunga village is located in Mughunga ward abtkkm from Singida town on the western
161 part of Singida Rural District with a total popudat of 1891. It comprised four (4) sub villages
162 namely Unyankanya, Mwembu, Mbuyuni and Isomiya. Vilage has 420 households and 389
163 actively working population engaging in various iseeconomic activities. Whereas Pohama
164 village is located in Ngimu ward about 47km frormn@da town on the Eastern part of the
165 Singida Rural District with a total population @d%6. It comprised eight (8) Sub village namely
166 Mughamo, Mwanjonja, Pohama kati, Pohama juu, Pohaomaimba, Nkuhi, Jengo and Milade.
167 Also the village has 669 households with active kivay population of 700 people engaging in
168 various socio-economic activities. The main ethgrimup in both villages is Nyaturu. The others
169 are Barbaig and Hadzabe who are immigrants toigtead.

170



171
172

173
174
175
176
177
178
179
180
181
182
183
184
185
186

187
188
189
190
191
192
193
194
195

Singida Rural District

Sty Willage

Riiver

swmel

RBailwar Ene

[Bistrict Bumn iy
Canmie Recerve
Simgida Smdy [saries
Mgwrl Foresi

LTS

Figure 2 Map of Singida Rural District showing the locatioinstudy village

Mgori Forest

Mgori forest has about 40000ha ®iombo woodland, lying on the Great Rift Valley
escarpments in the northern corner of Singidaidistfanzania co-owned and managed by five
villages as village land forest reserves namelynNgiPohama, Unyampanda, Nduamghanga and
Mughunga. In 1996, this forest was one of the fiikage land forest reserves established, and in
fact helped pioneer the concept and institutiotraictures of CBFM in Tanzania, including the
provisions of the 1998 Forest Policy and 2002 Rokes. The forest has valuable tree species
such asPterocarpus angolenesigfzelia quenzensiand Dalbergia melanoxylonForty three
percent of the Mgori forest has been categorizetbiest, although it is only medium to low
density and rarely even reaches 20m in height.réhminder is thicket, scrub or bush of about
8-10 in height withCombretum Terminaliaand Acacia specieslominant. Wildlife is abundant
in Mgori but suffer from overhunting. Many speciesanimal are present, including the rare
ground pangolin.

Climatic characteristics of the Region

A large part of Singida region is arid, and thenfali amount decreases from north to south of
the region. The average annual rainfall ranges é&twb00 — 800 millimetres. The highest and
more reliable rainfall is recorded in the north@art of the region where rainfall exceeds 750
millimetres in most seasons. The western part ohydai district has the lowest rainfall. In
normal circumstances, rainfall usually takes plfroen mid November ending in April or early
May every year.Temperature in the region rangewdmi 15C and 38C depending on season
and altitude. The coldest period in the year iduty while the hottest period is in October and
November. Relative humidity at noon rises from 3Bf4he driest month to 58% in the wet
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season. Wind speed is usually highest in Singidhgats as particularly high during the dry
season, which is between May and October.

Agricultural Productivity of Singida Region Agro-Ecological Zone and Information on
Livehood Activities

Singida region is situated in the centre of thentguand is described as one of the “drought-
prone” areas in Tanzania. Agriculture is the maitivety of more than 90% of Singida people
who cultivate a wide variety of annual drought semnt crops including sorghum, maize,
cassava, bulrush millet, cassava, groundnuts, ®auafl sesame, pigeon peas and finger millet.
The major cash crop in the village is sunflowerkjlegmaize and millet are also widely grown
as food crops. Majority of locals practice hand-lsakivation of small plots ranging from 1 — 5
acres. The average productivity to all crops ranfyesmn 3 to 5 bags implicates minimal
performance of agricultural sector within the RegidMostly, farmers are traditional (90
percent), and 10 percent are emergent. Bee-keepidgumbering are as well practiced, but
constrained as livelihood options. Casual laborfasms is a coping strategy that most of the
poorer residents of the village, including childranust resort to survive. Moreover, small
numbers of cattle contribute to the community livebd in particular to Barbaig and Nyiramba
tribes (Kangalawe et al., 2005). Poverty is higd aearly 50 percent of the communities live
below the poverty line. A study by Kangalawe et(2005) established three main wealth groups
at the community level (the rich, the middle incomed the poor). The rich are very few
followed by the middle income, but the former grasipery strong and tends to employ the poor
to work for them. Eventually the poor receive ahcas in-kind income to sustain their
livelihoods.

Data collection and processing

Various qualitative and quantitative methods or @echniques were used in this study to
complement each other and to generate informaBoth primary and secondary data sources
were used to collect data on physical and sociov@mic data. Primary data sources included
household survey, in-depth interviews, participatarral appraisal (PRA), key informants as
well as physical observation. Secondary data waairgdd from reviews of both published and
unpublished literature from various sources. FotusoGroup Discussion (FGD), a total of 15
people in each village were involved. For househotdrview a total of 50 and 61 head of
houses were interviewed using a semi structuredtmunmaire and two figures represent 10% of
the total number of households for Mughunga andaRwah villages respectively (Table 1).
Simple random sampling was used for householdvietes where every household had an equal
chance of being selected (Kothari, 2004). The nulogy used in data collection and analysis
is quite similar to that reported by Mwakalobo (@DpJand Lema and Majule (2009). Key
informant interviews and FGD generated generalrmégion about the villages on utilization
activities triggered agricultural land use changeshe study area and also social economic
information. On the other hand, household datada&dd critical information generated during
FDG. Qualitative data from various sources weremgrad and presented in different forms.
Quantitative data were edited, coded and entereddamputer and the Statistical Package for
Social Science (SPSS) software version 20 spreeet stas used for the analysis. Descriptive
statistics were run to give frequencies and thesssstabulation was undertaken. Multiple
response questions were analyzed so as to giveeinetes and percentages. Tables and bar
charts were used to present different variablems&tabulation allowed a comparison of
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different study parameters in the two villages.d&a agricultural land and forest were analyzed
using Microsoft Office Excel 2007 to present praiity trends in the form of graphs.

Tablel: Distribution of villge sample sizes per each method

Method Members per village Total
Mughunga Pohama

Household survey 50 61 111

Focus groups discussions 15 15 30

Key informants 5 5 10

In-depth interview 2 2 4

Total 71 82 153

Market price valuation method

For the purpose of this study, market price vatuatmethod was also used. This method
guantified the annual value of agricultural landngslocal prices and production quantities to
detect changes occurred to prices and productioagatultural products particularly those
transacted in the formal market in a year. For eéhpsoducts which have no formal markets,
respondents were asked on their willingness toipayder to purchase such a product. Various
studies have also used similar method (Noel andsssoy 2009; IFPRI, 2007; MA, 2005;
Navrud and Pruckner, 1996; Pearce and Turner, 19863t of such studies consider prices of
different crops relative to production quantitisvarious crops. Below is the formula used to
guantify the economic value of agricultural lanccase study villages.

Computation of economic value of agricultural land
The total productivity of each crop per househgds year was calculated then multiplied by a
crop average price to get the annual values.

Market price valuation method local prices (Tshs} agricultural products (for year 2013)o
determine prices of those products which have mmdb markets, respondents were asked on
their willingness to pay in order to purchase sagroduct.

RESULTS AND DISCUSSION

Socio-economic profile of the respondents

The socio-economic profile of the respondents @shin Table 2 and the parameters included
are age, sex, education, household size and wgraltip. Referring to the age of the respondents,
most of them laid between 20 to 50 years (64% &h8% in Mughunga and Pohama villages
respectively), then followed by those aged belowy@frs and above 50 years by (2% and 0%)
and (34% and 26.2%) for Mughunga and Pohama valagspectively. The larger number of
young population could imply increased pressure agricultural land and therefore
momentously affect its economic value. The chi-asqutests also indicated no significant
(P>0.05) difference in age between villages, witmputed Chi-square value being 2.156, at 2
degree of freedom and 0.05 significance probabliétiels. On the other hand, out of the total
sample, (62%) and (59%) of the respondents weresmal Mughunga and Pohama villages
respectively. Females respondents were (38%) inhdoga and (41%) in Pohama. These
findings reveal the presence of more males tharaliesnin both study villages. The chi-square
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tests as well showed no significant difference (B5Pin sex between villages at 5% level of
probability (Chi Square value = 0.102, df = 1, f.%49).

Educational wise majority (88% and 75.4% in Mughairagnd Pohama villages respectively) of
respondents had completed primary school educafalowed by those with none formal
education (6% in Mughunga and 14.8% in Pohama)lewthbse attained secondary education
were 6% in Mughunga and 8.2% and Pohama. Very fetvemm have attended adult education
(0% in Mughunga and 1.6% in Pohama). The chi-sqiestandicated significant difference (p <
0.05) in education level between villages (Chi-squaalue = 10.125, df = 4 and p = 0.038).
These results show that majority of respondentairad primary education, thus indicating low
level of education in the study area. It furthereas minimal application of land management
practices in the study villages, which partly cobklcaused by low level of education, amongst
other factors.

Regarding wealth group, large proportion of resgonsl were economically poor by 56% in
Mughunga and 65.6% in Pohama, followed by very p@&%) in Mughunga and 27.9% in
Pohama and better off were 6% in Mughunga and 6rm6P@hama. The chi-square test indicate
further no significant difference (p > 0.05) in wtbabetween villages (chi-square value = 1.55,
df = 2, p = 0.524). These results implies that mgjoof respondents in both villages are
economically poor. On the other hand, majorityedfpondents in Mughunga (52%) and Pohama
(45.9%) had household size range between 7 to 18emmld members. 1 to 3 households’
members were 6% in Mughunga and 24.6% in Pohana.régpondents by 2% in Mughunga
and 4.9% in Pohama had more than 10 householdsbersmChi square test also indicate high
significant difference (P<0.05) in the size of heluslds between villages at 5% level of
probability (Chi-square value =11.750, df =2, p£RD

Table 2: Summary of socio-economic profile of theaspondents in study villages

Respondents Characteristics Mughunga Pohama
Frequency Percentages Frequency Percentages

Age

Below 20 years 1 2 0 0

20-50 32 64 45 73.8

50 and above 17 34 16 26.2
Sex

Male 31 62 36 59

Female 19 38 25 41
Education

None formal education 3 6 9 14.8

Primary school 44 88 46 75.4

Secondary school 3 6 5 8.2

Adult education 0 0 1 1.6

Post secondary 0 0 0 0
Wealth group

Economically poor 28 56 40 65.6

Very poor 19 38 17 27.9

Better off 3 6 4 6.6
Household size

1-3 people 3 6 15 24.6

4-6 people 20 40 15 24.6

7-10 people 26 52 28 45.9
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More than 10 people 1 2 3 4.9

Population Trends in the Study Area

Findings from the study show that human populatiothe studied villages has been increasing
over time. The population has been increasing duaoth a natural increase and in-migration.
Such increases may imply increased pressure ottablairesources. An interview with key
informants has revealed that, most of people negratto the study area around the mid 1980s
and between 1990s to-date. Declined productivitgrops such as sorghum and maize in the
nearby villages, as well as searching for agricalttand was mentioned to be the main reasons
for in — migration of people into the study villagdHowever it was further revealed that, despite
hyper increases in population, there is no a roomfdrther expansion of agricultural land to
support the increased population, this is because ¢he present agriculture land is not yet
enough and therefore already under pressure. ¥ikagre as well expecting more consequences
following the current initiative of REDD+ projeanhplementation.

Major Economic Activities in Study Villages

Results of this study have established that, fagnsrthe major economic activity for majority of
villagers in the study areas for about 98.4% ofrdspondents in Pohama and 94% in Mughunga
growing both food and cash crops. It should bedbtavever, farming by most of the household
is on substance basis and carried out by smallhelé@mers, which most of them do not use
improved farming practices. As a result, yield @ere is relatively very low. Apart from
farming, livestock keeping also have great potémamtributing to the village’s economy by
96.7% in Pohama and 82% in Mughunga (Table 3).ak Wwowever observed that, all livestock
keepers are also farmers and none of the respadastkeeping livestock alone. Petty business
is the third economic activity in both villages.iSlactivity has appeared to be of less important
to Mughunga (14%) as compared to Pohama (6.6%j)althe fact that Pohama village is within
Ngimu ward which is more urbanized. The fourth #iftti economic activities in both villages
were 14.9% for beekeeping and 10.9% for people e@yegl in the formal sector. Given the fact
that, farming and livestock keeping are main ecdooactivities in both villages, it further
implies that, the current changes occurring tocagfural land will have a far-reaching effect on
the lives of many people in the study area, sinegrity depend upon these resources for their
livelihood sustenance. The discussions with viliage both villages’ reveals more minor
economic activities. These include; selling of lobeew, which is common in Pohama and
mainly done by women, charcoal production is commoMughunga and mainly undertaken by
men as well as collection of firewood done by bdthvas further observed that, most of these
emerging activities are non-farm activities.

Table 3: Proportion (%) distribution of respondents’ major economic activities

Rank Crops Mughunga Pohama
Frequency Percentages Frequency Percentages
1 Farming 47 94 60 98.4
2 Livestock keeping 41 82 59 96.7
3 Petty business 7 14 4 6.6
4 Beekeeping 5 10 3 4.9
5 Formal employment 3 6 3 4.9
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Note: these are multiple response results — percentageéstotals are based on respondents

Major Crops Grown in Study Villages

As pointed out earlier, both food and cash cropseweported to be grown in the study villages.
The food crops includes; maize by 74% in Mughunga 59% in Pohama, sorghum by 90% in
Mughunga and 67.2% in Pohama as well as bulrusletiny 12% in Mughunga and 24.6% in
Pohama, while the cash crops includes sunflowe84% in Mughunga and 91.8% in Pohama,
green grain none in Mughunga and 1.6% in Pohanoainginuts by 4% in Mughunga and none
in Pohama as well as finger millet by 20% in Mughpanand none in Pohama (Table 4).
However, it should be noted that, despite the misiton between food crops and cash crops, all
food crops could sometimes during the year be whlere a household is in urgent need of cash.
Findings from this study further revealed that prcttbn of crops like maize, sorghum and
sunflower has relatively declined since 1990s tte.ddhe major reason for this trend were
pointed out to be decline in soil fertility causbky increased land degradation and reduced
agricultural land due to the introduction of cownsgion initiatives such as CBFM in 1990s.
These findings conform to the views of villagerpaged during focus groups that, there is more
than 200 acres of land that have been taken awiyrtopart of Mgori forest. This has happened
soon after the adoption of CBFM. As a result, aoédand previously used for agriculture
purposes was vastly reduced.

Table 4: Major crops grown in stdy villages (%)

Crops Mughunga Pohama
Frequency Percentages Frequency Percentages

Maize 37 74 36 59
Sorghum 45 90 41 67.2
Groundnuts 2 4 0 0
Sunflower 42 84 56 91.8
Bulrush millet 6 12 15 24.6
Green grain 0 0 1 1.6
Finger millet 10 20 0 0

Note: These aranultiple response resultspercentages and totals are based on respondents

Major Sources of Income in Study Villages

The major sources of income in the study area delrop production by 68% in Mughunga and
67.2% in Pohama, livestock production by 22% in kuwgga and 16.4% in Pohama, small
business by 6% in Mughunga and 14.8% in Pohamaelisas/ beekeeping by 4% in Mughunga
and 1.6% in Pohama (Figure 3). Other activities alsntributing to community income though
pursued at a small scale including, selling of ldm&ws, firewood and traditional medicine,
charcoal and timber production, carpentry, masamg people employed under formal sector. It
was further revealed that because most of theswitest supplement income of local
communities, there is higher competition over lasds among various stakeholders who depend
entirely on the availability of land for undertagirtheir activities. Stakeholders under this
phenomenon include livestock keepers, crop produaEnservationists and many others who
have interest upon agricultural land and foresoueses. Similar observations have been
reported by Tanzania National Strategy for Growtid Reduction of Poverty (2010) mentioned
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annual crop farming as the principal and dominaniree of livelihood in most rural areas of
Tanzania.
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Figure 3: Major sources of income

Types of Soil in Study Villages

Changes occurring to agricultural land can pardyirifluenced by types of soil found within the
study area. This conception prompted the researché&nd out various types of soil found
within the area and the results reveal three tgbasil common in both villages. First sandy soil
by 82% in Mughunga and 63.9% in Pohama, followedlagk soil by 10% in Mughunga and
23% in Pohama and finally is reddish brown by 8%/imghunga and 13.1% in Pohama. Since
soil type has direct influence on agricultural lars®, a good number of respondents claimed on
poor soil fertility caused by the persistent ofdasoil in the study area. This evidence is equal
to those reported by URT (2007) which showed tlaaid in Singida Region is not particularly
well-suited for agriculture, as it is sandy therefaot very fertile.

Average Farm Size of Respondents

Farm size is the total area (acres) cultivateddsheaespondent. The result showed that most of
the respondents (76%) in Mughunga and 44.3% in fAataultivated more than 6 acres with the
mean size of 2.47 acres. Also result showed a wigtable proportion of the respondents by
16% in Mughunga and 42.6% in Pohama cultivated fiarmd between 3 to 5 acres, and the rest
8% in Mughunga and 13.1% in Pohama cultivated 2 tres (Table 5). The chi-square test
indicated a highly significant (p < 0.01) differenmn farm size between villages, with computed
Chi-square value being 11.75, at 2 degree of fr@ednd 0.003 significance probability levels.
Despite that the study results suggests that nigjofithe respondents in both villages have
larger farm sizes. However it was noted that theceproportional of land area under cultivation
is relatively very low, this is due to low incomg majority of people in the study area. As a
result, diversification into non-farm activities @irrently taking place at an alarming rate.
Another major limitation hinder effective utilizati of land in the study area is heavy reliance on
hand hoe as a main cultivating tool.
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Table 5: Average farm size of the respdents per villages (%)

Farm size Mughunga Pohama

Frequency Percentages Frequency Percentages
1-2 acres 4 8 8 131
3-5 acres 8 16 26 42.6
More than 6 acres 38 76 27 44.3
Total 50 100 61 100

Land Ownership in Study Villages

Understanding the ownership of land is essentiatlévelopment and the assessment of various
land resources values in the world. This fact ingoethe researcher to ask respondents whether
had owned and farmed any plot of land during tls 12 month. Responses in both villages
showed that, about 100% of respondents in Mughanga96.7 in Pohama owned and farmed a
plot of land during the last 12 months while norferespondents in Mughunga and 3.3% in
Pohama had not (Figure 4). It was however furthaicad that, for respondents who owned
land none of them have title deeds while those dbxanot own any plot of land mainly are
government employees or village officers, and Haeen in the village for less than a year after
having being transferred from neighboring distremsl regions. Similar results were pointed out
by Action Aid (2013) that, about 80% of Tanzaniand is classified as “village land” and less
than 10% of the populations have formal certifisas€ownership for the land they farm, making
them vulnerable when investors begin sniffing atbun
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Figure 4: Land ownership by respondents

Patterns of Landuse/Cover Changes over 30 year (192010)

Investigating patterns in land use is importantaose it enables to fathom causal factors
influential to changes in the economic value ofi@adtural land as well as their livelihoods
implications. This pattern of land use cover chahge been adopted as described by (Majule et
al., 2012) on his study undertaken to assess iatmhits of landuse/cover changes over three
decades in Mgori forest. According to this studgnd use cover has changed significantly
despite the implementation of Community Based Rdtesmservation (CBFM) initiatives in the
area. For example the area under woodland in £896red 29,905 ha and by 2010 this area
covered only 9,399 ha of land indicating degradatéind conversion to other land uses (Table 6).
With the observed changes in woodland area thétyabil Mgori to sequential carbon might
have been reduced on the expense of deforestattbdegradation of miombo woodlands in the
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area. This study further showed that there has hesignificant increase in Bushland area (by
23%) and this may indicate that once woodlands degraded through deforestation and
degradation bushland emerges. Similar results leen reported for woodlands in Tabora
region (Majule et al., 2011). The observed chamge® implications on community livelihoods

and ecosystems by affecting a balance between &eosyservice provision by communities

demands as described within the context of ecadbgi@dients (Majule et al., 2008).

Table 6: Land use/cover changes between 1990 andlRGat Mgori forest

Years 1990 2010 2010
Vegetation Type Area (ha) % Area (ha) % % change
Bushland 6305 17.1 13642 40.0 +23.0
Cultivated Land 909 25 2678 7.3 +4.8
Grassland 0 0.00000 1207 3.3 +3.3
Rock Outcrops 89 0.2 0 0 0.0
Settlement 0 0.00000 45 0.12 +0.12
Swamp 351 0.95 1059 2.87 +1.92
Thicket 0 0.00000 8873 24.04 +24.0
Woodland 29249 79.3 9399 25.5 -53.8
Total area 36903 100 36903 100

Source: Majulest al. (2012)

In general woodland decreased by 53.8% over the 3@syears indicating that this may
compromises with REDD+ initiatives if that tendemeyl be allowed to continue. Since most of
woodlands appear to have been converted to bushdarhickets there are opportunities for
reversing the situation once REDD+ is in place @l will not comprise much with agricultural
land since a change to agricultural land is natifigant. Improving productivity of agricultural
land will balance the food demand to allow othandfgs from REDD+ as the population grows.
Other landuse have remained almost the same andhmngd not expect much change under
REDD+. However prediction of future land use changensidering all other changes such as
population and economic growth in the area.

Changes on Agricultural Land in Study Villages

Changes remarkably in agricultural land have ba#lnenced by a number of factors. One major
contributing factor has been rapid population grovigmpirical studies from densely-populated
regions around the world have revealed that, eiéimeincrease in the population's demand for
resources or a decrease in the environment'syatalgupply resources is a major source of such
disturbances. This former clarification was revdaby most of villagers during focus groups
where majority of participants mentioned high ims®e of human and livestock population,
settlement expansion, adoption of forest conseymatinitiatives, increased demands for
agricultural and grazing land as well as land nddde implementation of village development
activities are factors, amongst others, contrilgutio current pressure noticed in agricultural
land. On the other hand, it was further observed, thach time the growth per unit area in
numbers of animal and human population in the idistias contributed to decreased size of the
average farm size for both cropping and grazingoAhere has been a change in biodiversity,
some of the cropping systems have become extineteals others have emerged. The negative
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aspect of such changes has been reduced soiltyaitie to mammoth land degradation as well
as reduction of species diversity due to species exploitation.

Trends in the Productivity of Agricultural Land in Study Villages

Productivity from agricultural can be affected byhamber of factors, some of them include;
poor soil fertility of the area, minimal applicati@f agricultural inputs, inappropriate use of land
management practices, as well as unreliable weathwditions. In this regard, a number of
respondents were asked to provide their views ertrdénds in productivity of agricultural land
in the study area. Majority 84% and 85.2% of resjgmts in Mughunga and Pohama
respectively argued that agricultural productiviiis enormously declined. On the other hand,
10% in Mughunga and 14.8% in Pohama said the ptivitycfrom agricultural has increased.
The rest 6% in Mughunga and none in Pohama marledhange in agricultural land
productivity in the study area (Figure 5). Thisules are similar to those reported earlier by
findings from in depth interviews and focus grogpswing yield per hectare of agricultural land
has declined sharply in the area, therefore posasus consequences to livelihood of many
people.
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Figure 5: Trenn agricultural land productivity

Findings from in-depth interviews; when one resporidn Mughunga village asked to elaborate
on the trends in agricultural land use and prodgtiigtin the study area she said;

In recent years crop productivity has declined sabgally attributable to current
changes occurring to agricultural land. In the pasé used to harvest high yields but
these days it has decreased. A farm yield was 1% @0 sacks per acre but these days
only four or one sack is harvested in three acraisThas been largely contributed by
decline in soil fertility resulted from agriculturéand degradation. She continues saying
that even prices of crops has risen sharply becafskow production, for example,
formerly in our village, one bag of sorghum werddsat a price ranged from 30,000 -
35,000Tsh. But now the same bag of sorghum isatoidprice ranged from 90,000 —
100,000Tsh. As a result, the problem of food slgertaas increased tremendous in the
village.
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These findings from in-depth interview are in br@gpeement to those which were observed by
Word Bank (2012), Lagakos and Waugh (2012) and iMaitet al (2000) contended that,
agricultural land-use change is one of the maiwvedsi of environmental change.

Economic Value of Agriculture Land in the Study Area

The needs to quantify the economic value of agucal land stem from the fact that, appropriate
land use decisions requires better understandintbeofalue of agricultural land as well as the
cost arising from agricultural land degradation.iAdicated in Table 7, only major crops were

considered in assessing the economic value ofdgyial land in the study area. The crops in
guestion include; maize, sorghum, bulrush milled aanflower. Tables 8 shows the value of
outputs from the cultivated land in the study ameeasured in Tanzania shillings of about
85,129,132per year per approximately 9666 acres of cultydeend. These cropland values

come from a range of both subsistence and casts,cvafh some crops such as sorghum and
sunflower being important for the village econommdahe region as a whole. These results
reveals increased agricultural activities in thedgtarea, partly contributed by high population

growth, as well as rising demands for agricultlaald due to restrictions resulting from various

conservation initiatives.

Table 7: Production and Price values fadifferent crops per villages in Tshs (year 2013)

Crop Mughunga Pohama
Total production Average price Total production Average price
per households per kg of the per households per kg of the
per year (kg) crop per year (kg) crop
Maize 10,000 746 15,726 767
Sorghum 9,790 819 19,320 837
Sunflower 37,660 484 37,840 506
Bulrush millet 2,610 830 2,230 842
Total 60,060 2,879 75,116 2,952

Note: computed values for different crops are basedasas

Table 8: Computed economic value of agricwiral land for different crops in Tshs (year 2013)

Crop type Mughunga Pohama

Annual production crop values (4) Annual production crop values(Ay)
Maize 7,460,000 12,061,842
Sorghum 8,018,010 16,170,840
Sunflower 18,227,440 19,147,040
Bulrush millet 2,166,300 1,877,660
Sub-total 35,871,750 49,257,382
Economic value of agricultural land (A+A») 85,129,132

Note: computed values for different crops are basedaras

Livelihood opportunities resulting from valued agricultural land.

During focus group discussion respondents menticmetumber of livelihood opportunities
resulting from valuation of agricultural land inettstudy area. These include; first, increased
value of agriculture land by understanding produgstiof crops with high value in the study area
and therefore increase their production. On theroland, helps to understand crops with lower
economic value and hence develop mechanism forownpy their productivity. Second;
increased efficiency use of agriculture land, thi# promote sustainable land use practices in
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the study area and therefore increase agriculttodugtion while at the same time reduce the
problem of agricultural land degradation in thedstarea. Third, ensures proper investment in
agriculture land that promotes sustainability ofi@agdtural land. All these will create the
followings livelihoods opportunities; ensure fooecarity in the study area, land allocation for
different uses and hence reduces land use conftedsiced land degradation therefore increase
crop productivity, increased community income tlylouncreased production of high valued
crops, reduce poverty and vulnerability causedroplems of famine and drought as people will
have enough food reserve.

Implications of Changing Agricultural Land Value to Community Livelihoods

Majority of communities living in villages surroummdy Mgori forest depend their livelihoods on
agriculture. In this case a significant change he walue of agricultural land will have a
significant impact to livelihood of people in theudy area. Based on FGD, major implications
were notable to be decline in agricultural produttj increased pressure on land resources,
increased deterioration of forest resources, ira@g@eriods of food shortage, death of livestock,
out-migration to search for agricultural land asllwas increase cost of living. Population
increase was the major contributing factors to ssitliation; others include low income, soil
erosion, climate variability, limited access toiagitural inputs, overgrazing, no land fallowing
as well as shortage of land.

Awareness and Livelihoods Implications of REDD+ amog Mgori Forest Dependent
Communities

Respondents were asked if they are aware of REDDjeqs. The results from the household
survey revealed that, 58% and 39.3% of respondentMughunga and Pohama villages
respectively are aware of REDD+. Those who aream@tre of REDD+ were 42% in Mughunga
and 60.7% in Pohama (Figure 6). The results of shigly revealed that REDD+ has yet to be
well known and understood by most of villagers he study area. Even those who are aware
were not much familiar as to what REDD+ is exadlyut. This confirms the results by
Blomelyet al (2011) as cited by Kimaryo (2012) that, knowledge understanding of REDD+
at community level remains very limited. The reasdrehind low level of understanding of
REDD+ could be attributed to the remoteness of Mgtiich hinder them to be reached by pro
REDD+ elites. Of those who heard about REDD+, theyealed that their major sources of
information about REDD+ initiative were MJUMITA wheoonducted seminars to their village
and researchers from various academic institutiohs. understanding of REDD+ was diverse
including; financing incentives to forest dependeoimmunities, addressing adverse impacts of
climatic change as well as forest conservation.
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Figure 6: Awareness of REDD to agricultural dependet communities

In addition, the researcher observed two contestasguments among villagers as what REDD+
would really mean to their livelihood. Some of thaeme REDD+ as an opportunity such as
increased communities income as well as ensureeoaatton of forest resources, while others
see REDD+ as a challenge aimed at increasing bfelship through limiting agricultural
expansion. This is because former conservatiomiivies with the same intention as that of
REDD+ such as CBFM have vastly resulted into mamglihoods challenges among the
majority of people within the villages includingriiting access to forest products, reduced land
for agricultural and or limit agricultural expansidAll these mentioned challenges greatly affect
villages’ economy at one hand and livelihood at ttker. As such, despite huge benefits
expected, REDD+ project brought fear and resistameeng communities in the study area and
as well in other rural areas of Tanzania partidultrose depending on agricultural and forest
resources to earn their livelihoods.

Expected Challenges of REDD+ Project Implementatioto Agricultural Land

Respondents were asked to provide their views oat whallenges will be caused by REDD+
project implementation to agricultural land. Theuks indicate that reduced land for agricultural
is the major challenge anticipated to occur follogvihe implementation of REDD+ project by
89.5% in Mughunga and 87.5% in Pohama. 5.3% in Mogh and none in Pohama argued on
decrease in agricultural productivity, 15.8% in Mugga and 12.5% in Pohama argued on
increase in wild animals with significant impacta agricultural crops distortion, 47.4% in
Mughunga and 93.8% in Pohama argued on loss ofingréand, 21% in Mughunga and 37.5%
in Pohama argued on reduced forest products, nohughunga and 18.8 in Pohama pointed
out on loss of land for settlement constructionvat as none in Mughunga and 6.2% in Pohama
said there will be no challenges rather than acged (Figure 7). In a similar way, a study
conducted by Kimaryo (2012) in the study area riadeaimilar results that most of villagers
surrounding Mgori forest have experienced changesland access and sizes after the
introduction of various conservation initiativeschuas the introduction of CBFM. This could be
justified by first, zonation of Mgori forest whicleduced access to forested land for crop
cultivation, livestock grazing and settlement. Setdhe remaining land which is not part of the
forest is limited relative to demand.
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Figure 7: Expected challenges of REDD project to agultural land

CONCLUSIONS

Agricultural remains to be a key sector in termssopporting community livelihoods in both
study villages. However is subsistence managedrailisolders’ farmers who in most case do
not make use of improved agricultural practicese €bonomic value of agriculture land in both
villages was revealed to be high, with sunflowentabutes the highest, followed by sorghum,
maize and bulrush millet. This research furthereed®d increased agricultural activities largely
contributed by high population growth as well asr@ased degradation of other land resources.
For sustainability of agricultural land in the syudrea, efforts need to be scaled up towards
conservation of agricultural land, by communitiggyernment as well as private entities.
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