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Abstract 5 
A study was carried in two villages of Mughunga and Pohama in Singida Rural 6 
District, central Tanzania. The overall objective of this study was to assess the 7 
economic value of agricultural land and thus establish their implications for 8 
community livelihoods within the context of REDD+. Both secondary and primary 9 
data were used. Primary data were obtained using different Participatory Research 10 
Approaches (PRA) including focus group discussions and household questionnaires. 11 
In each village, a sample size of 10% of all households with gender and age balance 12 
was interviewed. Market price valuation method was also used to assess the economic 13 
value of agricultural land. Findings showed that a good number of people in both 14 
villages depend on agriculture (96.4%) and livestock keeping (90.1%) for their 15 
livelihoods. The economic value of agriculture land was revealed to be 35,871,750 and 16 
49,259,382Tsh per acre for Mughunga and Pohama villages respectively, with high 17 
contribution from sunflower, followed by sorghum and maize crops. On the other 18 
hand, the study results revealed lower economic value of mainly food crops such as 19 
maize and bulrush millet. This implicates changes occurred in the economic value of 20 
agricultural land as these crops were valued high in the past. The major implications 21 
for such changes were notable to be decline in agricultural productivity and increased 22 
pressure for land resources. On the other hand the following livelihood opportunities 23 
are expected to occur; first, increased value of agriculture land; second, increased 24 
efficiency use of agriculture land as well as ensures proper investment in agriculture 25 
land. For sustainability of agricultural land in the study area, efforts need to be scaled 26 
up towards conservation of agricultural land, by communities, government as well as 27 
private entities. Further recommendation is crops with high value such as sunflower 28 
and sorghum should be highly promoted, while at the same time mechanisms for 29 
improving productivity of those crops with lower economic value such as maize and 30 
bulrush millet need to be developed. 31 

 32 
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 34 
INTRODUCTION 35 
In recent years there has been a growing concern in understanding the economic value of 36 
agricultural land for community livelihood. Increasing global population within environmental 37 
limits has been identified to be the major reason for such concern. In Africa for example, 80 38 
percent of the population depend on agriculture for their livelihoods (ADBG, 2010). Demand for 39 
food, energy, raw materials and animal feed drives agricultural land use change and thus 40 
resulting to massive deforestation, biodiversity loss and land degradation (UNEP, 2011; 41 
Sanderine and Thomas, 2011; Gibbs, 2009; Maitima et al., 2009). More recent studies conducted 42 
in Sub-Saharan countries revealed increased competition for land resources such as arable land 43 
for crop production and rangelands for grazing as well as forest and water resources. Climate 44 
change is placing additional stress on agricultural productive areas exacerbated by recent 45 
pressure for biofuels production. As a result, land conversion and land degradation are currently 46 
taking place at an alarming rate resulting to low agricultural productivity and substantial release 47 
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of greenhouse gases when forests are cut. Apparently, it is estimated that agriculture accounts for 48 
about 30 percent of total carbon dioxide emissions and greenhouse gases (Coxhead and 49 
Southgate, 2000; Pagiola and Holden, 1999, Thomas, 1998). Land-clearing for agricultural use, 50 
including croplands and shifting cultivation as well as deforestation are the most important 51 
sources of these emissions (Pagiola and Holden, 1999). In Tanzania for example, various sources 52 
have reported about the forest depletion and degradation (Mwakisunga and Majule, 2012; Majule 53 
et al., 2010; Kangalawe et al., 2005) contributing to almost 20% of the total emission. This trend 54 
is expected to be much higher given the current pressure for agricultural development as well as 55 
the implementation of a strategic drive known as Kilimo Kwanza. The analysis of newly 56 
expanded agricultural land in tropical Africa during the 1980s and 1990s revealed in tropical 57 
African countries, agriculture is the primary cause of deforestation. Around 3 million hectares of 58 
forest is estimated to be lost across tropical Africa every year and research suggests that the 59 
majority of this is caused, at least in part, by the conversion of forests to cropland and pasture 60 
(FPAN, 2009). Throughout Africa as a whole, nearly 60% of new agricultural land was derived 61 
from intact forests, and another 35% came from disturbed forests. The remaining 5% of new 62 
agricultural land was taken from shrub lands (Gibbs et al., 2009). Another Landsat-based study 63 
in sub- Saharan Africa (1975–2000) confirms this general trend, estimating that 58% of new 64 
agriculture came from forests. However, land sources varied considerably across the continent 65 
(Fig. 1). For example, in Central Africa agricultural land was taken largely from intact forests, 66 
whereas East and West Africa used roughly equal amounts of intact and disturbed forests (Gibbs 67 
et al., 2009). Shrub lands were converted primarily in regions with little forest cover and 68 
constituted a significant source of expanding agricultural land only in East Africa (Fig. 1).   69 
 70 

 71 
 72 
Figure 1: Sources for newly expanded agricultural land in tropical Africa during the 1980s and 1990s. 73 
Source: Gibbs et al. (2009)  74 
On the other hand, while all these are happening, global efforts to mitigate climate change call 75 
for national implementation of REDD+ policies. Reducing Emissions from Deforestation and 76 
Forest Degradation (REDD+) is a new global climate policy initiative designed to reduce the 77 
emissions of greenhouse gases from deforestation and forest degradation. According to Dixon et 78 
al. (2012), it is anticipated that, REDD+ policies might limit the expansion possibilities of 79 
agricultural land use. The restriction of land by REDD+ policies might change comparative 80 
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advantage and will influence competitiveness, agricultural prices, trade, production and land use 81 
impacts across the world (Dixon et al., 2012). Despite these trends, however, much less is known 82 
about these current changes occurring to agriculture land as well as their livelihoods implications 83 
within the context of REDD+ initiative. As such, questions of what is the present value of 84 
agricultural land, to what extent is the value of agricultural land has changed, and their 85 
implications to livelihoods has remained vague amongst different scholars and practitioners 86 
concerned in the field of agriculture. This present research therefore addressed these questions by 87 
understanding the current economic value of agricultural land and established livelihoods 88 
implications within the context of REDD+ in case study villages.  89 
 90 
Tanzania, the largest country in East Africa, covers a total area of 945,000 Km2 ha and land used 91 
for agricultural is approximately 355,000 Km2. This includes land area that is arable, under 92 
permanent crops and under permanent pastures. The natural vegetation types include forests, 93 
woodland, grasslands, bushland and the coastal woodland. Primarily, the economy depends on 94 
agriculture, employ about 84% of the working population, and contributes to about 61% of Gross 95 
Domestic Products (GDP). Over years, agricultural land in Tanzania has undergone significant 96 
changes (Majule et al., 2011; Nelson, 2007; Tsikata, 2001). The major change has been increased 97 
land degradation and transformation of forestland to agricultural land (Watkiss et al., 2011). 98 
These changes influence its economic potential and ultimately undermine productivity from 99 
agricultural. More recent studies conducted in the study area have established that, Mgori forest, 100 
which is among potential REDD+ area, is subject to increasing pressures as a result of high 101 
demand for agriculture land causing resources degradation. For example, woodland decreased by 102 
53.8% within a period of 10 years from 1990 to 2010 on the expense of bushland which 103 
increased by 22.9%. In general agricultural land also increased by 4.8% and this was linked to 104 
expansion of crop land due to much dependence on community livelihoods by between 65 and 105 
70% (Majule et al., 2011). However, experience from other potential REDD+ regions in 106 
Tanzania, such as Manyara, based on landuse cover change analysis for specified periods (1990, 107 
2000 and 2010) indicated that, with the context of REDD+ natural forests appears to be well 108 
managed as such land areas increased from 2005 to 8198 ha between 1990 and 2000. In this 109 
view, it should be noted that REDD+ project may present challenges and opportunities to 110 
agricultural land and forest resources, however, little has been done to assess agricultural land 111 
use change within the context of REDD+. 112 
 113 
Moreover, various reviewed literatures in Tanzania and other parts of the world clearly showed 114 
that the economic value of agricultural land has not comprehensively studied and to date little 115 
information exists on changing value of agricultural land and its implications on community 116 
livelihoods. Such information is crucial in the formulation of countries agriculture policy, 117 
planning investment on agriculture land and support the implementation of REDD+ project. The 118 
merely information available on land resources valuation in Tanzania include the work by 119 
Majule et al. (2011). The study assessed the economic value of land resources, ecosystem service 120 
and the cost of land degradation in Tanzania. The focus of this attempt was more on valuing 121 
selected land resources with little attention paid to investigate changes in economic value of 122 
agriculture land. Similarly, another study conducted by Abiama (2011) focused on examining 123 
land rights and land value in Tanzania and does not assess changes in the economic value of 124 
agriculture land. In this regard it is therefore very imperative to investigate the dynamics of 125 
agriculture land value over years and establish possible implications to community livelihoods 126 
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particularly within REDD+ context. Therefore the present research assessed the economic value 127 
of agricultural land using villages adjacent to Mgori forest as study cases. The information 128 
accrued from this study is expected to be used by stakeholders including scientific communities 129 
and policy makers alike, to address rampant problem of land degradation in Tanzania as well as 130 
making suitable decisions on land uses in agriculture. The overall objective of this study was to 131 
investigate the economic value of agriculture land and assess implications for community 132 
livelihoods within the context of REDD+. Specifically the study; 133 
 134 

(i) Quantified the economic value of agriculture land utilization activities in the study area.  135 
(ii)  Investigated implications of changing agriculture land value on community livelihoods in 136 

the study area. 137 
(iii)  Identify specific livelihoods opportunities of the valued agricultural land for poverty 138 

reduction. 139 
 140 
RESEARCH METHODOLOGY  141 
Description of the study area 142 
This study was carried out in Singida Rural District of Singida region, Tanzania. The district lies 143 
between latitudes 30 and 70 South and longitudes 340 and 350 East, covering an area of 12,164 144 
Km2 and is divided into 7 division, 28 wards and 146 villages (Fig 2). It forms part of central 145 
plateau of Tanzania, an area of flat and gently undulating plains broken in places by prominent 146 
hills and has Mgori forest situated in the northern part of Singida Rural District with Miombo 147 
trees constituting the largest portion. Singida Rural District was selected for the following 148 
reasons; first, is among the district potential for the implementation of global climate policy 149 
namely Reducing Emissions from Deforestation and Forest Degradation (REDD). This is 150 
because of the presence of woodlands as well as experience of communities on forest governance 151 
under CBFM. Second, it falls within the semi-arid areas of Tanzania where previous studies on 152 
this area (Majule et al, 2011; Yanda, 2009; UN-REDD, 2009) marked rapid change in land use 153 
taking place, with momentous impact on agricultural production. Third, its history on agriculture 154 
land use change, of which has largely affected district forest potential. Two villages namely, 155 
Mughunga and Pohama, evidenced to have been experiencing agricultural land use change, were 156 
selected to assess economic changes occurring to agriculture land and their livelihoods 157 
implications to communities living adjacent to Mgori forest. 158 
 159 
Mughunga village is located in Mughunga ward about 45km from Singida town on the western 160 
part of Singida Rural District with a total population of 1891. It comprised four (4) sub villages 161 
namely Unyankanya, Mwembu, Mbuyuni and Isomiya. The village has 420 households and 389 162 
actively working population engaging in various socio-economic activities. Whereas Pohama 163 
village is located in Ngimu ward about 47km from Singida town on the Eastern part of the 164 
Singida Rural District with a total population of 2956.  It comprised eight (8) Sub village namely 165 
Mughamo, Mwanjonja, Pohama kati, Pohama juu, Pohama murumba, Nkuhi, Jengo and Milade. 166 
Also the village has 669 households with active working population of 700 people engaging in 167 
various socio-economic activities. The main ethnic group in both villages is Nyaturu. The others 168 
are Barbaig and Hadzabe who are immigrants to the district.  169 
 170 
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 171 
Figure 2: Map of Singida Rural District showing the location of study village 172 

 173 
Mgori Forest 174 
Mgori forest has about 40000ha of Miombo woodland, lying on the Great Rift Valley 175 
escarpments in the northern corner of Singida district, Tanzania co-owned and managed by five 176 
villages as village land forest reserves namely Ngimu, Pohama, Unyampanda, Nduamghanga and 177 
Mughunga. In 1996, this forest was one of the first village land forest reserves established, and in 178 
fact helped pioneer the concept and institutional structures of CBFM in Tanzania, including the 179 
provisions of the 1998 Forest Policy and 2002 Forest Act. The forest has valuable tree species 180 
such as Pterocarpus angolenesis, Afzelia quenzensis and Dalbergia melanoxylon. Forty three 181 
percent of the Mgori forest has been categorized as forest, although it is only medium to low 182 
density and rarely even reaches 20m in height. The remainder is thicket, scrub or bush of about 183 
8-10 in height with Combretum, Terminalia and Acacia species dominant. Wildlife is abundant 184 
in Mgori but suffer from overhunting. Many species of animal are present, including the rare 185 
ground pangolin.  186 

Climatic characteristics of the Region 187 
A large part of Singida region is arid, and the rainfall amount decreases from north to south of 188 
the region. The average annual rainfall ranges between 500 – 800 millimetres. The highest and 189 
more reliable rainfall is recorded in the northern part of the region where rainfall exceeds 750 190 
millimetres in most seasons. The western part of Manyoni district has the lowest rainfall. In 191 
normal circumstances, rainfall usually takes place from mid November ending in April or early 192 
May every year.Temperature in the region ranges between 150C and 300C depending on season 193 
and altitude. The coldest period in the year is in July while the hottest period is in October and 194 
November. Relative humidity at noon rises from 36% in the driest month to 58% in the wet 195 
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season. Wind speed is usually highest in Singida and gets as particularly high during the dry 196 
season, which is between May and October. 197 

Agricultural Productivity of Singida Region Agro-Ecological Zone and Information on 198 
Livehood Activities  199 
Singida region is situated in the centre of the country and is described as one of the “drought-200 
prone” areas in Tanzania. Agriculture is the main activity of more than 90% of Singida people 201 
who cultivate a wide variety of annual drought resistant crops including sorghum, maize, 202 
cassava, bulrush millet, cassava, groundnuts, sunflower, sesame, pigeon peas and finger millet. 203 
The major cash crop in the village is sunflowers, while maize and millet are also widely grown 204 
as food crops. Majority of locals practice hand-hoe cultivation of small plots ranging from 1 – 5 205 
acres. The average productivity to all crops ranges from 3 to 5 bags implicates minimal 206 
performance of agricultural sector within the Region. Mostly, farmers are traditional (90 207 
percent), and 10 percent are emergent. Bee-keeping and lumbering are as well practiced, but 208 
constrained as livelihood options. Casual labor on farms is a coping strategy that most of the 209 
poorer residents of the village, including children, must resort to survive. Moreover, small 210 
numbers of cattle contribute to the community livelihood in particular to Barbaig and Nyiramba 211 
tribes (Kangalawe et al., 2005). Poverty is high and nearly 50 percent of the communities live 212 
below the poverty line. A study by Kangalawe et al. (2005) established three main wealth groups 213 
at the community level (the rich, the middle income and the poor). The rich are very few 214 
followed by the middle income, but the former group is very strong and tends to employ the poor 215 
to work for them. Eventually the poor receive a cash or in-kind income to sustain their 216 
livelihoods.  217 
 218 
Data collection and processing 219 
Various qualitative and quantitative methods or and techniques were used in this study to 220 
complement each other and to generate information. Both primary and secondary data sources 221 
were used to collect data on physical and socio-economic data. Primary data sources included 222 
household survey, in-depth interviews, participatory rural appraisal (PRA), key informants as 223 
well as physical observation. Secondary data was obtained from reviews of both published and 224 
unpublished literature from various sources. For Focus Group Discussion (FGD), a total of 15 225 
people in each village were involved. For household interview a total of 50 and 61 head of 226 
houses were interviewed using a semi structured questionnaire and two figures represent 10% of 227 
the total number of households for Mughunga and Pohama villages respectively (Table 1). 228 
Simple random sampling was used for household interviews where every household had an equal 229 
chance of being selected (Kothari, 2004). The methodology used in data collection and analysis 230 
is quite similar to that reported by Mwakalobo (2010) and Lema and Majule (2009). Key 231 
informant interviews and FGD generated general information about the villages on utilization 232 
activities triggered agricultural land use changes in the study area and also social economic 233 
information. On the other hand, household data validated critical information generated during 234 
FDG. Qualitative data from various sources were examined and presented in different forms. 235 
Quantitative data were edited, coded and entered in a computer and the Statistical Package for 236 
Social Science (SPSS) software version 20 spread sheet was used for the analysis. Descriptive 237 
statistics were run to give frequencies and then cross-tabulation was undertaken. Multiple 238 
response questions were analyzed so as to give frequencies and percentages. Tables and bar 239 
charts were used to present different variables. Cross-tabulation allowed a comparison of 240 
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different study parameters in the two villages. Data on agricultural land and forest were analyzed 241 
using Microsoft Office Excel 2007 to present productivity trends in the form of graphs. 242 
 243 
                      Table1: Distribution of village sample sizes per each method  244 

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 

                   245 
Market price valuation method 246 
For the purpose of this study, market price valuation method was also used. This method 247 
quantified the annual value of agricultural land using local prices and production quantities to 248 
detect changes occurred to prices and production of agricultural products particularly those 249 
transacted in the formal market in a year. For those products which have no formal markets, 250 
respondents were asked on their willingness to pay in order to purchase such a product. Various 251 
studies have also used similar method (Noel and Soussan, 2009; IFPRI, 2007; MA, 2005; 252 
Navrud and Pruckner, 1996; Pearce and Turner, 1990). Most of such studies consider prices of 253 
different crops relative to production quantities of various crops. Below is the formula used to 254 
quantify the economic value of agricultural land in case study villages. 255 
 256 
Computation of economic value of agricultural land 257 
The total productivity of each crop per households per year was calculated then multiplied by a 258 
crop average price to get the annual values.  259 
 260 
Market price valuation method = local prices (Tshs) × agricultural products (for year 2013). To 261 
determine prices of those products which have no formal markets, respondents were asked on 262 
their willingness to pay in order to purchase such a product. 263 
 264 
RESULTS AND DISCUSSION  265 
 266 
Socio-economic profile of the respondents 267 
The socio-economic profile of the respondents is shown in Table 2 and the parameters included 268 
are age, sex, education, household size and wealth group. Referring to the age of the respondents, 269 
most of them laid between 20 to 50 years (64% and 73.8% in Mughunga and Pohama villages 270 
respectively), then followed by those aged below 20 years and above 50 years by (2% and 0%) 271 
and (34% and 26.2%) for Mughunga and Pohama villages respectively. The larger number of 272 
young population could imply increased pressure on agricultural land and therefore 273 
momentously affect its economic value. The chi- square tests also indicated no significant 274 
(P>0.05) difference in age between villages, with computed Chi-square value being 2.156, at 2 275 
degree of freedom and 0.05 significance probability levels. On the other hand, out of the total 276 
sample, (62%) and (59%) of the respondents were males in Mughunga and Pohama villages 277 
respectively. Females respondents were (38%) in Mughunga and (41%) in Pohama. These 278 
findings reveal the presence of more males than females in both study villages. The chi-square 279 
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tests as well showed no significant difference (P>0.05) in sex between villages at 5% level of 280 
probability (Chi Square value = 0.102, df = 1, p = 0.749). 281 
 282 
Educational wise majority (88% and 75.4% in Mughunga and Pohama villages respectively) of 283 
respondents had completed primary school education, followed by those with none formal 284 
education (6% in Mughunga and 14.8% in Pohama), while those attained secondary education 285 
were 6% in Mughunga and 8.2% and Pohama. Very few of them have attended adult education 286 
(0% in Mughunga and 1.6% in Pohama). The chi-square test indicated significant difference (p < 287 
0.05) in education level between villages (Chi-square value = 10.125, df = 4 and p = 0.038). 288 
These results show that majority of respondents’ attained primary education, thus indicating low 289 
level of education in the study area. It further reveals minimal application of land management 290 
practices in the study villages, which partly could be caused by low level of education, amongst 291 
other factors. 292 
  293 
Regarding wealth group, large proportion of respondents were economically poor by 56% in 294 
Mughunga and 65.6% in Pohama, followed by very poor (38%) in Mughunga and 27.9% in 295 
Pohama and better off were 6% in Mughunga and 6.6% in Pohama. The chi-square test indicate 296 
further no significant difference (p > 0.05) in wealth between villages (chi-square value = 1.55, 297 
df = 2, p = 0.524). These results implies that majority of respondents in both villages are 298 
economically poor. On the other hand, majority of respondents in Mughunga (52%) and Pohama 299 
(45.9%) had household size range between 7 to 10 household members. 1 to 3 households’ 300 
members were 6% in Mughunga and 24.6% in Pohama. Few respondents by 2% in Mughunga 301 
and 4.9% in Pohama had more than 10 households’ members. Chi square test also indicate high 302 
significant difference (P<0.05) in the size of households between villages at 5% level of 303 
probability (Chi-square value =11.750, df =2, p=0.003). 304 
 305 
Table 2: Summary of socio-economic profile of the respondents in study villages 306 
Respondents Characteristics  Mughunga Pohama 

Frequency Percentages Frequency Percentages 
Age  

Below 20 years 
20-50 
50 and above 

 
1 
32 
17 

 
2 
64 
34 

 
0 
45 
16 

 
0 

73.8 
26.2 

Sex 
Male 
Female  

 
31 
19 

 
62 
38 

 
36 
25 

 
59 
41 

Education 
None formal education 
Primary school 
Secondary school 
Adult education 
Post secondary  

 
3 
44 
3 
0 
0 

 
6 
88 
6 
0 
0 

 
9 
46 
5 
1 
0 

 
14.8 
75.4 
8.2 
1.6 
0 

Wealth group 
Economically poor 
Very poor 
Better off 

 
28 
19 
3 

 
56 
38 
6 

 
40 
17 
4 

 
65.6 
27.9 
6.6 

Household size 
1-3 people 
4-6 people 
7-10 people 

 
3 
20 
26 

 
6 
40 
52 

 
15 
15 
28 

 
24.6 
24.6 
45.9 
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More than 10 people 1 2 3 4.9 

 307 

Population Trends in the Study Area 308 
Findings from the study show that human population in the studied villages has been increasing 309 
over time. The population has been increasing due to both a natural increase and in-migration. 310 
Such increases may imply increased pressure on available resources. An interview with key 311 
informants has revealed that, most of people migrated into the study area around the mid 1980s 312 
and between 1990s to-date. Declined productivity of crops such as sorghum and maize in the 313 
nearby villages, as well as searching for agricultural land was mentioned to be the main reasons 314 
for in – migration of people into the study villages. However it was further revealed that, despite 315 
hyper increases in population, there is no a room for further expansion of agricultural land to 316 
support the increased population, this is because even the present agriculture land is not yet 317 
enough and therefore already under pressure. Villagers are as well expecting more consequences 318 
following the current initiative of REDD+ project implementation.  319 
 320 
Major Economic Activities in Study Villages 321 
Results of this study have established that, farming is the major economic activity for majority of 322 
villagers in the study areas for about 98.4% of the respondents in Pohama and 94% in Mughunga 323 
growing both food and cash crops. It should be noted however, farming by most of the household 324 
is on substance basis and carried out by smallholder - farmers, which most of them do not use 325 
improved farming practices. As a result, yield per acre is relatively very low. Apart from 326 
farming, livestock keeping also have great potential contributing to the village’s economy by 327 
96.7% in Pohama and 82% in Mughunga (Table 3). It was however observed that, all livestock 328 
keepers are also farmers and none of the respondents was keeping livestock alone. Petty business 329 
is the third economic activity in both villages. This activity has appeared to be of less important 330 
to Mughunga (14%) as compared to Pohama (6.6%) due to the fact that Pohama village is within 331 
Ngimu ward which is more urbanized. The fourth and fifth economic activities in both villages 332 
were 14.9% for beekeeping and 10.9% for people employed in the formal sector. Given the fact 333 
that, farming and livestock keeping are main economic activities in both villages, it further 334 
implies that, the current changes occurring to agricultural land will have a far-reaching effect on 335 
the lives of many people in the study area, since majority depend upon these resources for their 336 
livelihood sustenance. The discussions with villagers in both villages’ reveals more minor 337 
economic activities. These include; selling of local brew, which is common in Pohama and 338 
mainly done by women, charcoal production is common in Mughunga and mainly undertaken by 339 
men as well as collection of firewood done by both. It was further observed that, most of these 340 
emerging activities are non-farm activities. 341 
 342 
        Table 3: Proportion (%) distribution of respondents’ major economic activities  343 

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 

UNDER PEER REVIEW



Note: these are multiple response results – percentages and totals are based on respondents 

 344 
 345 
Major Crops Grown in Study Villages 346 
As pointed out earlier, both food and cash crops were reported to be grown in the study villages. 347 
The food crops includes; maize by 74% in Mughunga and 59% in Pohama, sorghum by 90% in 348 
Mughunga and 67.2% in Pohama as well as bulrush millet by 12% in Mughunga and 24.6% in 349 
Pohama, while the cash crops includes sunflower by 84% in Mughunga and 91.8% in Pohama, 350 
green grain none in Mughunga and 1.6% in Pohama, groundnuts by 4% in Mughunga and none 351 
in Pohama as well as finger millet by 20% in Mughunga and none in Pohama (Table 4). 352 
However, it should be noted that, despite the distinction between food crops and cash crops, all 353 
food crops could sometimes during the year be sold where a household is in urgent need of cash. 354 
Findings from this study further revealed that production of crops like maize, sorghum and 355 
sunflower has relatively declined since 1990s to date. The major reason for this trend were 356 
pointed out to be decline in soil fertility caused by increased land degradation and reduced 357 
agricultural land due to the introduction of conservation initiatives such as CBFM in 1990s. 358 
These findings conform to the views of villagers reported during focus groups that, there is more 359 
than 200 acres of land that have been taken away to form part of Mgori forest. This has happened 360 
soon after the adoption of CBFM. As a result, area of land previously used for agriculture 361 
purposes was vastly reduced.    362 
 363 
                   Table 4: Major crops grown in study villages (%) 364 

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 are multiple response results – percentages and totals are based on respondents             

  365 

Major Sources of Income in Study Villages 366 
The major sources of income in the study area include crop production by 68% in Mughunga and 367 
67.2% in Pohama, livestock production by 22% in Mughunga and 16.4% in Pohama, small 368 
business by 6% in Mughunga and 14.8% in Pohama as well as beekeeping by 4% in Mughunga 369 
and 1.6% in Pohama (Figure 3). Other activities also contributing to community income though 370 
pursued at a small scale including, selling of local brews, firewood and traditional medicine, 371 
charcoal and timber production, carpentry, masonry and people employed under formal sector. It 372 
was further revealed that because most of these activities supplement income of local 373 
communities, there is higher competition over land uses among various stakeholders who depend 374 
entirely on the availability of land for undertaking their activities. Stakeholders under this 375 
phenomenon include livestock keepers, crop producers, conservationists and many others who 376 
have interest upon agricultural land and forest resources. Similar observations have been 377 
reported by Tanzania National Strategy for Growth and Reduction of Poverty (2010) mentioned 378 
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annual crop farming as the principal and dominant source of livelihood in most rural areas of 379 
Tanzania. 380 
 381 

 382 
                                Figure 3: Major sources of income 383 

Types of Soil in Study Villages  384 
Changes occurring to agricultural land can partly be influenced by types of soil found within the 385 
study area. This conception prompted the researcher to find out various types of soil found 386 
within the area and the results reveal three types of soil common in both villages. First sandy soil 387 
by 82% in Mughunga and 63.9% in Pohama, followed by black soil by 10% in Mughunga and 388 
23% in Pohama and finally is reddish brown by 8% in Mughunga and 13.1% in Pohama. Since 389 
soil type has direct influence on agricultural land use, a good number of respondents claimed on 390 
poor soil fertility caused by the persistent of sandy soil in the study area. This evidence is equal 391 
to those reported by URT (2007) which showed that, land in Singida Region is not particularly 392 
well-suited for agriculture, as it is sandy therefore not very fertile. 393 
 394 
Average Farm Size of Respondents 395 
Farm size is the total area (acres) cultivated by each respondent. The result showed that most of 396 
the respondents (76%) in Mughunga and 44.3% in Pohama cultivated more than 6 acres with the 397 
mean size of 2.47 acres. Also result showed a quite sizeable proportion of the respondents by 398 
16% in Mughunga and 42.6% in Pohama cultivated farm land between 3 to 5 acres, and the rest 399 
8% in Mughunga and 13.1% in Pohama cultivated 1 to 2 acres (Table 5). The chi-square test 400 
indicated a highly significant (p < 0.01) difference in farm size between villages, with computed 401 
Chi-square value being 11.75, at 2 degree of freedom and 0.003 significance probability levels. 402 
Despite that the study results suggests that majority of the respondents in both villages have 403 
larger farm sizes. However it was noted that the exact proportional of land area under cultivation 404 
is relatively very low, this is due to low income by majority of people in the study area. As a 405 
result, diversification into non-farm activities is currently taking place at an alarming rate. 406 
Another major limitation hinder effective utilization of land in the study area is heavy reliance on 407 
hand hoe as a main cultivating tool. 408 
 409 
 410 
 411 
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            Table 5: Average farm size of the respondents per villages (%) 412 
Farm size  Mughunga Pohama 

Frequency Percentages Frequency Percentages 
1-2 acres 4 8 8 13.1 
3-5 acres 8 16 26 42.6 
More than 6 acres 38 76 27 44.3 
Total 50 100 61 100 

 413 
Land Ownership in Study Villages  414 
Understanding the ownership of land is essential for development and the assessment of various 415 
land resources values in the world. This fact impelled the researcher to ask respondents whether 416 
had owned and farmed any plot of land during the last 12 month. Responses in both villages 417 
showed that, about 100% of respondents in Mughunga and 96.7 in Pohama owned and farmed a 418 
plot of land during the last 12 months while none of respondents in Mughunga and 3.3% in 419 
Pohama had not (Figure 4). It was however further noticed that, for  respondents who owned 420 
land none of them have title deeds while those who do not own any plot of land mainly are 421 
government employees or village officers, and have been in the village for less than a year after 422 
having being transferred from neighboring districts and regions.  Similar results were pointed out 423 
by Action Aid (2013) that, about 80% of Tanzanian land is classified as “village land” and less 424 
than 10% of the populations have formal certificates of ownership for the land they farm, making 425 
them vulnerable when investors begin sniffing around. 426 
 427 

 428 
                              Figure 4: Land ownership by respondents 429 
 430 
Patterns of Landuse/Cover Changes over 30 year (1990-2010)  431 
Investigating patterns in land use is important because it enables to fathom causal factors 432 
influential to changes in the economic value of agricultural land as well as their livelihoods 433 
implications. This pattern of land use cover change has been adopted as described by (Majule et 434 
al., 2012) on his study undertaken to assess implications of landuse/cover changes over three 435 
decades in Mgori forest. According to this study, land use cover has changed significantly 436 
despite the implementation of Community Based Forest Conservation (CBFM) initiatives in the 437 
area.  For example the area under woodland in 1990 covered 29,905 ha and by 2010 this area 438 
covered only 9,399 ha of land indicating degradation and conversion to other land uses (Table 6). 439 
With the observed changes in woodland area the ability of Mgori to sequential carbon might 440 
have been reduced on the expense of deforestation and degradation of miombo woodlands in the 441 
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area. This study further showed that there has been a significant increase in Bushland area (by 442 
23%) and this may indicate that once woodlands are degraded through deforestation and 443 
degradation bushland emerges. Similar results have been reported for woodlands in Tabora 444 
region (Majule et al., 2011).  The observed changes have implications on community livelihoods 445 
and ecosystems by affecting a balance between ecosystem service provision by communities 446 
demands as described within the context of ecological gradients (Majule et al., 2008). 447 
 448 
 449 
              Table 6: Land use/cover changes between 1990 and 2010 at Mgori forest 450 

 Years  1990 2010 2010 
Vegetation Type Area (ha) % Area (ha) % % change 
Bushland 6305 17.1 13642 40.0 +23.0 
Cultivated Land 909 2.5 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: Majule et al. (2012) 451 
 452 
In general woodland decreased by 53.8% over the last 30 years indicating that this may 453 
compromises with REDD+ initiatives if that tendency will be allowed to continue. Since most of 454 
woodlands appear to have been converted to bush land or thickets there are opportunities for 455 
reversing the situation once REDD+ is in place and this will not comprise much with agricultural 456 
land since a change to agricultural land is not significant. Improving productivity of agricultural 457 
land will balance the food demand to allow other benefits from REDD+ as the population grows. 458 
Other landuse have remained almost the same and one should not expect much change under 459 
REDD+. However prediction of future land use changes considering all other changes such as 460 
population and economic growth in the area. 461 
 462 
Changes on Agricultural Land in Study Villages 463 
Changes remarkably in agricultural land have been influenced by a number of factors. One major 464 
contributing factor has been rapid population growth. Empirical studies from densely-populated 465 
regions around the world have revealed that, either an increase in the population's demand for 466 
resources or a decrease in the environment's ability to supply resources is a major source of such 467 
disturbances. This former clarification was revealed by most of villagers during focus groups 468 
where majority of participants mentioned high increase of human and livestock population, 469 
settlement expansion, adoption of forest conservation initiatives, increased demands for 470 
agricultural and grazing land as well as land needed for implementation of village development 471 
activities are factors, amongst others, contributing to current pressure noticed in agricultural 472 
land. On the other hand, it was further observed that, each time the growth per unit area in 473 
numbers of animal and human population in the district has contributed to decreased size of the 474 
average farm size for both cropping and grazing. Also there has been a change in biodiversity, 475 
some of the cropping systems have become extinct whereas others have emerged. The negative 476 
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aspect of such changes has been reduced soil fertility due to mammoth land degradation as well 477 
as reduction of species diversity due to species over exploitation. 478 

Trends in the Productivity of Agricultural Land in Study Villages 479 
Productivity from agricultural can be affected by a number of factors, some of them include; 480 
poor soil fertility of the area, minimal application of agricultural inputs, inappropriate use of land 481 
management practices, as well as unreliable weather conditions. In this regard, a number of 482 
respondents were asked to provide their views on the trends in productivity of agricultural land 483 
in the study area. Majority 84% and 85.2% of respondents in Mughunga and Pohama 484 
respectively argued that agricultural productivity has enormously declined. On the other hand, 485 
10% in Mughunga and 14.8% in Pohama said the productivity from agricultural has increased. 486 
The rest 6% in Mughunga and none in Pohama marked no change in agricultural land 487 
productivity in the study area (Figure 5). This results are similar to those reported earlier by 488 
findings from in depth interviews and focus groups showing yield per hectare of agricultural land 489 
has declined sharply in the area, therefore poses serious consequences to livelihood of many 490 
people. 491 

 492 
                                     Figure 5: Trend in agricultural land productivity 493 
 494 
Findings from in-depth interviews; when one respondent in Mughunga village asked to elaborate 495 
on the trends in agricultural land use and productivity in the study area she said;  496 

In recent years crop productivity has declined substantially attributable to current 497 
changes occurring to agricultural land. In the past we used to harvest high yields but 498 
these days it has decreased. A farm yield was 15 up to 20 sacks per acre but these days 499 
only four or one sack is harvested in three acre. This has been largely contributed by 500 
decline in soil fertility resulted from agricultural land degradation. She continues saying 501 
that even prices of crops has risen sharply because of low production, for example, 502 
formerly in our village, one bag of sorghum were sold at a price ranged from 30,000 - 503 
35,000Tsh. But now the same bag of sorghum is sold at a price ranged from 90,000 – 504 
100,000Tsh. As a result, the problem of food shortage has increased tremendous in the 505 
village.  506 

 507 
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These findings from in-depth interview are in broad agreement to those which were observed by 508 
Word Bank (2012), Lagakos and Waugh (2012) and Maitima et al. (2000) contended that, 509 
agricultural land-use change is one of the main drivers of environmental change.  510 
 511 
Economic Value of Agriculture Land in the Study Area  512 
The needs to quantify the economic value of agricultural land stem from the fact that, appropriate 513 
land use decisions requires better understanding of the value of agricultural land as well as the 514 
cost arising from agricultural land degradation. As indicated in Table 7, only major crops were 515 
considered in assessing the economic value of agricultural land in the study area. The crops in 516 
question include; maize, sorghum, bulrush millet and sunflower. Tables 8 shows the value of 517 
outputs from the cultivated land in the study area measured in Tanzania shillings of about 518 
85,129,132 per year per approximately 9666 acres of cultivated land. These cropland values 519 
come from a range of both subsistence and cash crops, with some crops such as sorghum and 520 
sunflower being important for the village economy and the region as a whole. These results 521 
reveals increased agricultural activities in the study area, partly contributed by high population 522 
growth, as well as rising demands for agricultural land due to restrictions resulting from various 523 
conservation initiatives.  524 
 525 
          Table 7: Production and Price values for different crops per villages in Tshs (year 2013)  526 

Crop Mughunga Pohama 
Total production 
per households 
per year (kg) 

Average price 
per kg of the 

crop 

Total production 
per households 
per year (kg) 

Average price 
per kg of the 

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 based on acres 527 

 528 
        Table 8: Computed economic value of agricultural land for different crops in Tshs (year 2013)  529 

Crop type Mughunga Pohama 
Annual production crop values (A1) Annual production crop values(A2) 

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 (A1+A2)                                85,129,132                                                    

       Note: computed values for different crops are based on acres 530 
 531 
Livelihood opportunities resulting from valued agricultural land. 532 
During focus group discussion respondents mentioned a number of livelihood opportunities 533 
resulting from valuation of agricultural land in the study area. These include; first, increased 534 
value of agriculture land by understanding productivity of crops with high value in the study area 535 
and therefore increase their production. On the other hand, helps to understand crops with lower 536 
economic value and hence develop mechanism for improving their productivity. Second; 537 
increased efficiency use of agriculture land, this will promote sustainable land use practices in 538 
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the study area and therefore increase agriculture production while at the same time reduce the 539 
problem of agricultural land degradation in the study area. Third, ensures proper investment in 540 
agriculture land that promotes sustainability of agricultural land. All these will create the 541 
followings livelihoods opportunities; ensure food security in the study area, land allocation for 542 
different uses and hence reduces land use conflicts, reduced land degradation therefore increase 543 
crop productivity, increased community income through increased production of high valued 544 
crops, reduce poverty and vulnerability caused by problems of famine and drought as people will 545 
have enough food reserve. 546 
 547 
Implications of Changing Agricultural Land Value to Community Livelihoods 548 
Majority of communities living in villages surrounding Mgori forest depend their livelihoods on 549 
agriculture. In this case a significant change in the value of agricultural land will have a 550 
significant impact to livelihood of people in the study area. Based on FGD, major implications 551 
were notable to be decline in agricultural productivity, increased pressure on land resources, 552 
increased deterioration of forest resources, increased periods of food shortage, death of livestock, 553 
out-migration to search for agricultural land as well as increase cost of living. Population 554 
increase was the major contributing factors to such situation; others include low income, soil 555 
erosion, climate variability, limited access to agricultural inputs, overgrazing, no land fallowing 556 
as well as shortage of land. 557 
 558 
Awareness and Livelihoods Implications of REDD+ among Mgori Forest Dependent 559 
Communities 560 
Respondents were asked if they are aware of REDD+ project. The results from the household 561 
survey revealed that, 58% and 39.3% of respondents in Mughunga and Pohama villages 562 
respectively are aware of REDD+. Those who are not aware of REDD+ were 42% in Mughunga 563 
and 60.7% in Pohama (Figure 6). The results of this study revealed that REDD+ has yet to be 564 
well known and understood by most of villagers in the study area. Even those who are aware 565 
were not much familiar as to what REDD+ is exactly about. This confirms the results by 566 
Blomely et al. (2011) as cited by Kimaryo (2012) that, knowledge and understanding of REDD+ 567 
at community level remains very limited. The reasons behind low level of understanding of 568 
REDD+ could be attributed to the remoteness of Mgori which hinder them to be reached by pro 569 
REDD+ elites. Of those who heard about REDD+, they revealed that their major sources of 570 
information about REDD+ initiative were MJUMITA who conducted seminars to their village 571 
and researchers from various academic institutions. The understanding of REDD+ was diverse 572 
including; financing incentives to forest dependent communities, addressing adverse impacts of 573 
climatic change as well as forest conservation. 574 
 575 
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 576 
                         Figure 6: Awareness of REDD to agricultural dependent communities 577 
 578 
In addition, the researcher observed two contentious arguments among villagers as what REDD+ 579 
would really mean to their livelihood. Some of them see REDD+ as an opportunity such as 580 
increased communities income as well as ensure conservation of forest resources, while others 581 
see REDD+ as a challenge aimed at increasing life hardship through limiting agricultural 582 
expansion. This is because former conservation initiatives with the same intention as that of 583 
REDD+ such as CBFM have vastly resulted into many livelihoods challenges among the 584 
majority of people within the villages including limiting access to forest products, reduced land 585 
for agricultural and or limit agricultural expansion. All these mentioned challenges greatly affect 586 
villages’ economy at one hand and livelihood at the other. As such, despite huge benefits 587 
expected, REDD+ project brought fear and resistance among communities in the study area and 588 
as well in other rural areas of Tanzania particularly those depending on agricultural and forest 589 
resources to earn their livelihoods. 590 
 591 
Expected Challenges of REDD+ Project Implementation to Agricultural Land  592 
Respondents were asked to provide their views on what challenges will be caused by REDD+ 593 
project implementation to agricultural land. The results indicate that reduced land for agricultural 594 
is the major challenge anticipated to occur following the implementation of REDD+ project by 595 
89.5% in Mughunga and 87.5% in Pohama. 5.3% in Mughunga and none in Pohama argued on 596 
decrease in agricultural productivity, 15.8% in Mughunga and 12.5% in Pohama argued on 597 
increase in wild animals with significant impacts on agricultural crops distortion, 47.4% in 598 
Mughunga and 93.8% in Pohama argued on loss of grazing land, 21% in Mughunga and 37.5% 599 
in Pohama argued on reduced forest products, none in Mughunga and 18.8 in Pohama pointed 600 
out on loss of land for settlement construction as well as none in Mughunga and 6.2% in Pohama 601 
said there will be no challenges rather than advantages (Figure 7). In a similar way, a study 602 
conducted by Kimaryo (2012) in the study area revealed similar results that most of villagers 603 
surrounding Mgori forest have experienced changes in land access and sizes after the 604 
introduction of various conservation initiatives such as the introduction of CBFM. This could be 605 
justified by first, zonation of Mgori forest which reduced access to forested land for crop 606 
cultivation, livestock grazing and settlement. Second, the remaining land which is not part of the 607 
forest is limited relative to demand. 608 
 609 
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 610 
                      Figure 7: Expected challenges of REDD project to agricultural land 611 
 612 
 613 
CONCLUSIONS  614 
Agricultural remains to be a key sector in terms of supporting community livelihoods in both 615 
study villages. However is subsistence managed by smallholders’ farmers who in most case do 616 
not make use of improved agricultural practices. The economic value of agriculture land in both 617 
villages was revealed to be high, with sunflower contributes the highest, followed by sorghum, 618 
maize and bulrush millet. This research further revealed increased agricultural activities largely 619 
contributed by high population growth as well as increased degradation of other land resources. 620 
For sustainability of agricultural land in the study area, efforts need to be scaled up towards 621 
conservation of agricultural land, by communities, government as well as private entities.   622 
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