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1. Introduction 

In this report the results of a household survey that was held in the autumn of 2006 are pre-

sented. The survey served two larger initiatives. Initially, the study was part of the PREM 

project Payments for Watershed Services in the areas adjacent to the Coastal Forests and 

Uluguru Mountains of Tanzania which was designed to provide baseline information to the 

the WWF/CARE programme on Equitable Payments for Watershed Services. In the second 

stage of the project, the UK-based research programme ñValuing the Arcò 
1
was established 

which also operated in the Uluguru Mountains, investigating whether including ecosystem 

service values can bolster the case for conservation of these important mountains. To maxi-

mize the synergy between both initiatives, the PREM study started collaborating with the 

Valuing Arc as well. 

The purpose of the survey was twofold. First, the study aimed  to shed light on the socio-

economic situation of the local communities that were targeted to be the ñsellersò in the 

payments scheme. In doing so, special emphasis was paid to their current livelihoods and 

poverty status. Second, a choice experiment was included in the survey designed to deter-

mine under which circumstances or form of compensation upland farmers are willing to 

change their current land use.  

A questionnaire was developed and pre-tested in the summer of 2006, and the survey was 

executed in the autumn of 2006. The survey team consisted of experienced researchers from 

the Tanzanian Centre for Environmental and Development Research (CEDR) in Dar es Sa-

laam, that had previously participated in a similar survey and choice experiment in 2004 and 

2005 in Tanzaniaôs coastal forests Pugu and Kazimzumbwi (see Hess et al 2008 for the re-

sults of this choice experiment).   

The questionnaire was partly translated into Swahili. For those topics and sections that were 

not translated, local phrases and names were discussed by the interview team prior to the in-

terviews to ensure that the same Swahili terms were used by all interviewers. The question-

naire is attached to this report in Appendix I. 

This report follows the chronological order of the questionnaire. After discussing the popula-

tion and sample in Chapter 2, Chapter 3 will give general household information, e.g. about 

the education level of the household head, the housing situation of the households, etc. Chap-

ter 4 will then discuss the results of the environmental awareness section of the questionnaire 

(here the order of the report diverts from the questionnaire in which the section came last). 

Chapter 5 will go into the water quality and availability, and perceived changes in both. 

Then, after Chapter 6, which deals with land holdings (e.g. size and type of plots, tenure, ir-

rigation, etc), the income sources and total income will be described in three chapters: Chap-

ter 7 is about farming, the main source of income for most households in the survey; details 

about forest product collection  are given in Chapter 8, after which in  Chapter 9 mining and 

                                                      

1
  Valuing the Arc is an international, collaborative, research programme, involving experts 

from five UK-based universities, two Tanzanian universities, the WWF Tanzania Programme 

Office, and the Natural Capital Project in the USA through WWF-US. 



2 Introduction 

other less common sources of income will quickly be discussed, before calculating the total 

income and the shares of the different income sources. Finally, Chapter 10 describes the 

choice model set up and analysis.  

 Overview tables and figures with most of the discussed information are provided in Appen-

dix II through Appendix VIII. These tables and figures also give the information at the vil-

lage level.  

All values in this report are in 2006 Tanzanian Shillings unless otherwise indicated. 
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2. Population and sample 

In total, 262 households were interviewed in six villages between 21 September 2006 and 12 

October 2006. The villages were selected based on information from the Ministry of Water 

about the relative importance of the different sub-basins and forests to the water flow of the 

Ruvu River. The main sub-basins in the Ruvu are the Upper Ruvu, Middle Ruvu, Lower 

Ruvu, Mgeta and Ngerengere. The Upper Ruvu sub-basin is by far the most important one.  

The important catchment forests are the Uluguru North Forest Reserve (Upper Ruvu sub-

basin), Uluguru South Forest Reserve (Upper Ruvu sub-basin), Kimbosa Forest Reserve 

(Middle and Lower Ruvu sub-basins), Ruvu Forest Reserve (Middle Ruvu sub-basin), Ruvu 

South Forest Reserve (Middle Ruvu Sub-basin) and Bunduki Forest Reserve (Mgeta). 

Figure 2.1 below shows the village locations. Because the Upper Ruvu basin is the most im-

portant and the Uluguru South catchment forests encompass most of the sub-basin, it was 

decided to focus the larger part of the survey there. In this area there are four villages, 

Kibungo Juu
2
, Nyingwa, Dimilo and Lanzi. Additionally, it was decided to include the vil-

lages Vinile in the Mgeta sub-basin, Kiagea in the Middle Ruvu sub-basin, and Kibangile in 

the Kimbosa sub-basin. Vinile was selected because several rural development projects have 

been implemented there in the past, and it was thought interesting to find out whether there 

exist differences in land use behaviour between it and the villages in the Upper Ruvu sub-

basin. Kiagea, which lies downstream was selected to find possible differences between up-

stream and downstream areas. Kibangile, finally, was not on the initial list, but households in 

this village are involved in mining and farming that take place right on the riverôs edge, 

which, due to their location, increase sedimentation, and therefore have a direct and large 

impact on the water quality. To find out more about these activities, households involved in 

them were specifically targeted in this village. No targeting took place in the other villages 

as described in the next paragraph.   

                                                      

2
 In this village, the pre-tests were conducted. Due to subsequent changes to the questionnaire, 

the information for Kibungo Juu is not included in this report.  



4 Population and sample 

 

Figure 2.1 Village locations 

For each village, a separate sample frames were established based on information from the 

registers maintained in the villages and at the District administration authorities. Subse-

quently, a random sample of 50 households was drawn for each village, with the exception 

of Kibangile, where only 25 households were selected.  

Table 2.1 shows the characteristics of the villages that were surveyed. The seclusion and 

matter of dispersion of households in Nyingwa resulted in an incomplete survey of the se-

lected households. The planned daily number of interviews there was not attained and there-

fore not all selected households could be interviewed within the time frame of the survey. 

The households that were interviewed were similarly secluded as the missed ones, and there-

fore, there is no reason to assume a bias in this regard.  

Table 2.1 Overview of surveyed villages 

Village Ward District 
Popu-

lation 

No of 

HHs 

Surveyed 

HHs 

Share in-

terviewed 

Nyingwa Kibungo juu Morogoro rural 1734 434 37  9% 

Dimilo Kibungo juu Morogoro rural 909 227 48 21% 

Lanzi Kibungo juu Morogoro rural 1101 275 51 19% 

Kibangile Kiisimu rural Morogoro rural 1603 401 25   6% 

Vinile Bunduki rural Mvomero 782 196 52 26% 

Kiagea Ruvu_rural Kibaha 3770 940 49 5% 
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Figure 2.2 shows the six villages that were selected together with the number of households 

interviewed.  

 

Figure 2.2 Distribution of the sampled households 

In most cases (208) the respondent was the household head. On average, the interviews took 

48 minutes.  

 

 

0

10

20

30

40

50

60

Nyingwa Dimilo Lanzi Kibangile Vinile Kiagea

N
o

. 
o

f 
h

o
u

se
h

o
ld

s



6 

3. General information 

This chapter will give an overview of general household information such as average family 

size, the housing situation and asset ownership of the surveyed households. Many of the in-

formation given in this chapter can also be found in the overview table in Appendix II, in-

cluding information per village. 

3.1 General household information 

The average household consists of 4.3 members. Most (77%) of the households had a male 

head, while 23% were headed by women.  

There is a wide age distribution among the heads of the households. The age ranges from 25 

to 92, with more than 50% between 31 and 55 (see Figure 3.1). 

 

Figure 3.1 Age distribution of the household heads 

More than 60% of the household heads is married, while 20% is widowed (see Figure 3.2).  
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Figure 3.2 Marital status of the household heads 

More than 60% of the heads have attained the standard 7 level of education, i.e. finished 

primary school, but hardly anyone has attained higher education (see Figure 3.3).  

 

Figure 3.3 Highest completed level of education of the household heads 

Of the children between 7 and 14 (n=251), 93% are attending school. There is no difference 

between boys (n=131) and girls (n=120) in this regard. This compares favourably to the na-

tional statistics of 2000 which shows 84% of this age group enrolled. This probably reflects 

the impact of national campaigns to achieve universal primary education, which is a condi-

tion for debt relief. Primary school fees are waived and many new primary schools are being 

built under the Education Improvement Programme funded by the World Bank. 

Looking at the main activity of the household head, there is no surprise. The majority of the 

respondents are primarily farmers (Figure 3.4). All miners live in Kibangile.  
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Figure 3.4 Main activity of the household heads 

With regard to tribal affiliation the area is very homogenous. In all villages more than 90% 

of respondents belong to the same tribe. In the Ulugurus this the Luguru tribe. In Kiagea the 

Zamaros dominate.   

3.2 Housing and assets 

As an indication of the well-being of the households, information was recorded about the 

house and roof types, and about the assets owned by the household. More than 40% of all 

households' main dwelling was made out of poles and mud
3
, and more than 60% had roofing 

made of thatching grass or leaves (see Figure 3.5).  

 

Figure 3.5 Main dwelling construction materials 

                                                      

3
 The Poles & mud category includes the very few respondents (5) who indicated to live in 

houses made of poles, branches and grass. 
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Figure 3.6 shows that a radio and watch are commonly owned by households in the area, but 

only a very small minority owns a bicycle or mobile phone, while none of the interviewed 

households owned a motorbike or car.  

 

Figure 3.6 Asset ownership 
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4. Environmental awareness 

A section of questions on people's perceptions of the forests was included to determine their 

views on deforestation and possible measures to halt it.  

The first question asked respondents whether there was any environmental action group ac-

tive in the village. More than 90% of respondents answered positively. This share varies be-

tween 78% and 100% depending on the village (Kiagea is the village with the lowest share). 

Overall, two NGOs were named by a large share of respondents: Hifadhi Mzingira (men-

tioned by 50%) and CARE (40%). The Forest Conservation Group (TFCG), Uhami Village, 

and MISAKA, that tries to enhance alternative livelihoods for the villagers through savings 

and credit schemes, were also mentioned by a few people. The perception of the presence of 

Hifadhi Mzingira and CARE differs per village. In Nyingwa and Dimilo, CARE was not or 

hardly mentioned and Hifadhi Mzingira by almost everyone. The opposite is true for Vinile. 

In Lanzi, Kibangile and Kiagea both were mentioned by at least 20%.  

The next question was whether the respondent was a member of any of these groups. Over-

all, this was the case for 17% of the respondents, but this again differs per village. Figure 4.1 

shows the percentages per village. That Vinile scores highest should be no surprise as the 

western side of the Ulugurus has been extensively targeted by NGOs to improve farming 

practices. 

 

Figure 4.1 Membership of environmental organisations 

 

When asked directly in an open question to express what the forest meant to the respondents, 

people mainly referred to the forest's direct use values, such as firewood, building materials, 

medicines, fruits, and animals (mentioned by 86%). A majority of respondents (68%) also 

mentioned a link with water provision, either exclusively or in combination with other 
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things. Because these questions came at the end of the questionnaire, it is possible that the 

answers were influenced by the information received during the interview. 

4.1 Perceived changes in the forest 

Almost all respondents (90%) had witnessed a change in the forest over the last 10 years. 

When asked to specify the changes, 44% mentioned the reduced size of the forest as the most 

important change. Others mentioned the disappearance of animals or certain tree species, or, 

more in general, said that it had become harder to find forest products. Each of these last 

three answers were mentioned as the most important change by roughly 20% of the respon-

dents. 

When asked about the future of the forests, respondents were generally pessimistic. Most 

people think there will be further damage to the forest, while more than 10% think the forest 

will have completely disappeared in 10 years time.  

 

Figure 4.2 Perceived state of the forest in 10 years 
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In Vinile people were most optimistic. There 'only' 18% believed the forest would be very 

damaged or disappear completely, and 14% thought there would be no change or the situa-

tion would even improve. Again, this is not surprising considering the efforts of NGOs and 

the acceptance of farmers to change farming practices.  

The most pessimistic respondents were found in more downstream Kiagea. Everyone ex-

pected a deterioration and 66% even thought there would be very much damage or complete 

destruction.   

When asked about the most important effects of deforestation on the environment and peo-

pleôs lives, water related factors, such as reduced rainfall and water availability in the dry 

season were mentioned often. The availability of forest products was also mentioned a great 

number of times. Obviously, people connected this question to the forestôs meaning to them 

that they had answered earlier. 

4.2 Causes of deforestation and perceived solutions 

Forest clearance for farming is seen by most (88%) as the main reason for deforestation. 

Nine percent of respondents (n=24) mentioned charcoal as the main cause of deforestation, 

but all of them are from Kiagea, where charcoal production is a big problem. Other causes, 

such as timber extraction and mining were mentioned by only a few respondents (4 and 2, 

respectively).  

Most respondents felt it is the government ï mostly the local (38%) but also the central gov-

ernment (23%) ï that is best placed to do something about deforestation. A large share of the 

respondents (36%) also felt it was up to the local people themselves to take action. NGOs are 

only seen by 3% as the best institution to counter deforestation.  

 

Figure 4.3 Institution best placed  to reduce deforestation 

Possible measures to reduce deforestation were also asked to the respondent. All proposed 

measures were selected by a large share of the respondents, but provision of alternative live-
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lihoods and community involvement in forest management scored highest (see Figure 4.4). 

Raising awareness as a separate measure received least support.
4
 

 

Figure 4.4 Possible measures to reduce deforestation 

4.3 Protected Forests 

Everyone knows it is illegal to clear land for agriculture in protected forests (99% acknowl-

edged this), but it happens nonetheless. Figure 4.5 shows the reasons why people still go into 

the forest. To avoid protest answers, respondents were asked why others still go into the for-

est while they know this is illegal.  

In all villages a majority of respondents claimed that people break the law because they sim-

ply have to for survival. In Kiagea, everyone selected this answer. Loose or no control was 

most often mentioned in Nyingwa, which is also the most remote village.   

                                                      

4
 In this question respondents were asked to rank different measures from 1 to 3, with 1 being the 

most important. This proved a difficult answer format. Some people mentioned their top 

three, without indicating a ranking, while others scored all available options from 1 to 3. For 

each measure, this graph represents the share of households that scored it with a 1. This can 

mean that the measure was found to be the most important one ï as originally intended ï or 

at least very important. 
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Figure 4.5 Reasons to break protected forest laws 
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5. Water quality and availability 

The sections on water use were mainly included to support another part of the project, the 

hydrological analysis, since it is very likely that any changes in the water system would not 

only show up in the downstream measurements in the Ruvu river, but would also have been 

noticed by those living in the headwaters. Moreover, the vicinity to water and its quality are 

important welfare indicators in themselves.  

The pre-tests showed that it is not common to pay for water. Therefore questions regarding 

payment were not included in the questionnaire. Also, respondents were not asked to quan-

tify their water consumption, as this information was not of direct value to the project, and 

answering such questions had proven difficult and time consuming in earlier surveys. 

In describing the water situation a distinction is made between the rainy and dry seasons. 

The short rains usually fall somewhere between October and December and the long rains 

from March till May, but the patterns have been more irregular in recent years. 

There are no great differences between the rainy and dry seasons regarding the main sources 

of water that people use, nor in the time they spend to get to these sources, which is around 

12 minutes on average (with a standard deviation of around 6). The villages in the Ulugurus 

are quite homogeneous in this respect. In Kibangile people have to walk a bit further (c. 17 

minutes) and in Kiagea getting water is just a 6 minute walk, on average.  

5.1 Water sources and availability 

In the Uluguru villages and Kibangile almost all households rely on surface water, such as 

springs and streams, both in the rainy and the dry seasons, and there is only a slight differ-

ence between the two seasons. The exception in the Ulugurus is Nyingwa. The majority of 

its inhabitants use springs (57%), while surface water is the main source for the remainder of 

the people. In more downstream Kiagea nearly everyone uses a public well.  

 

Figure 5.1 Distribution of the main water source 
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Water from these sources is almost always available. Kiagea, which uses well water, is the 

only village in which there are widely-felt availability problems in the dry season. Half of 

the respondents from this village said that water was not available during several hours a 

day. Even though there are no apparent shortages in the other villages, 77% of the respon-

dents claim that availability is reduced in the dry season compared to 5 years ago (see Figure 

5.2). The deterioration seems worst in Dimilo and Lanzi where more than 90% of respon-

dents said this. In the rainy season changes seem smaller, but there are still many households 

(35%) that experienced a deterioration. They are mostly concentrated in Lanzi, Kibangile 

and Vinile. The improvements in the rainy season are most pronounced in Kiagea. 

 

 

Figure 5.2 Perceived changes in water availability 

5.2 Water quality  

Overall, the quality of the water seems higher in the dry than in the rainy seasons: in the dry 

seasons 98% of the respondents would drink the water without prior treatment compared to a 

still high 76% in the rainy season (see Figure 5.3). Based on this, the quality of the water 

seems fairly high, but people might also simply lack the means for water treatment. For this 

reason Figure 5.3 may understate the quality problems people face.
5
 

                                                      

5
 In retrospect, it would have been good to add a question to investigate this issue further. 
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Figure 5.3 Perceived water quality 

 

Figure 5.4 Perceived water quality in the rainy season for individual villages 

Looking at the individual villages, there is not much difference between them in the dry sea-

sons. Almost everyone indicates they drink the water without treatment ï in Dimilo the share 

is lowest with 94%. There are bigger differences between the villages in the rainy seasons, as 

shown in Figure 5.4. In Nyingwa, almost everyone drinks the water without treatment, same 

as in the dry season. It is the only village in which springs are used by a majority. In Kiagea, 

in which public wells are the main source of water for almost everyone, the rainy season 

quality seems very high, as well. Dimilo suffers from the worst water quality in the rainy 

season, only 54% of households there state they can drink the water before treatment. 

Changes in water quality over the last 5 years are observed by roughly two thirds of the 

households in both rainy and dry seasons. In the dry seasons, improvements and deteriora-

tions are seen by about the same share of households, but all perceived changes in the rainy 

seasons are negative (Figure 5.5).  
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Figure 5.5 Perceived changes in water quality in all sources 

Unsurprisingly, the difference between rainy and dry seasons in this regard is mostly seen in 

surface water. Relatively few of those using springs and wells note deteriorations, and there  

is not such a big difference between rainy and dry seasons. This is shown in Table 5.1. 

Table 5.1 Changes in water quality per water source 

  Rivers and streams Springs Public wells 

  Rainy Dry Rainy Dry Rainy Dry 

Improved 1% 48% - - 6% 6% 

Unchanged 20% 25% 68% 56% 56% 68% 

Deteriorated 79% 28% 32% 44% 38% 26% 
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6. Land holdings 

6.1 Land ownership 

Almost all households in the sample own some land. Most have more than one plot, the av-

erage being 1.9 plots (SD 0.8) per household, but the combined size of the plots is small. 

Average landholdings amounts to only 2.6 acres. There is a large variance with landholdings 

ranging from only a third of an acre to 30 acres, but even the larger land owners tend to have 

no more than 10 acres. Almost all respondents in our sample had grown at least some crops 

during the previous 12 months, there were only 2 households that had grown nothing.   

Almost all the land is cropland, and there are just a few plots with forest, but they make up 

less than 4% of total acreage (see Figure 6.1). Nobody chose the category ñfruit treesò to 

classify their plots, but since mixed cropping is commonly  practised, people could have 

some fruit or cashew nut trees on plots identified as crop land.  

Around 14% of the land was forestland when the owner first acquired it, although this num-

ber differs per village. Kibangile (33%) and Kiagea (18%) have a larger share of former for-

estland. In Kibangile this is because this includes the two largest plots in the sample. In Ny-

ingwa, a fifth of the plots used to be forestland, but they are relatively small. In land size 

only 15% used to be forest. Vinile (3%) and Lanzi (7%) have the smallest shares of con-

verted land.   
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Figure 6.1 Current and former land type 

Almost all the land was either inherited or purchased (see Figure 6.2).  The way people ac-

quired the land is linked to the type of land title they have. Of those who inherited the land, 

about half hold a customary right on the land, while the other half have no title. The large 

majority of people on purchased land have a sale agreement. For overall land titles see Fig-

ure 6.3. 
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Figure 6.2 Land acquisition method 
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Figure 6.3 Type of land titles 

The degree of slope of the plots varies. A third is considered flat, while 42% is sloping and 

29% is steep (Figure 6.4). Nyingwa and Dimilo have a relatively large share of steep land, 

while in more downstream Kiagea most land is flat. Fertility of the plots differs as well. Ac-

cording to the farmers themselves, more than 80% of the plots are either fertile or very fertile 

(Figure 6.5). More of the flat and steep plots seem fertile than is the case for sloping land. 

Sloping plots were left fallow more often (20%) in the last two years than either flat land 

(6%) or steep land (13%). This could well be a consequence of the lower fertility. Outside 

Vinil e, where 39% of the land is irrigated, almost all agriculture is rain fed. In Kibangile and 

Dimilo, 10%  and 5% of the land is irrigated, respectively. There is no irrigation at all in Ny-

ingwa, Lanzi, and Kiagea. 
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Figure 6.4 Slope of the farming plots 
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Figure 6.5 Fertility of the land 

 

Respondents were also asked whether they would be interested in converting part of their 

land into forest, or renting out part of their land (with a similar purpose). This was asked to 

investigate how much land in theory would be available for possible reforestation schemes. 

A far majority of those households owning land is willing in principle to convert (93%) or 

rent out (79%) part of it. Kiagea is the only village where there is a significantly lower share 

of households willing to convert or rent out land, 78% and 66%, respectively. Main reasons 

not to convert or rent out certain plots are that they are the home plot, or that the household 

does not have enough land to do this, and needs it for crops. On average, households are 

willing to convert or rent out 30% of their total landholdings, and this is fairly even across 

villages.   

By asking the landowners themselves about the value of their plots if they were to sell them 

at that moment, a very rough value per acre was established. On average, an acre was worth 
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almost TZS 200,000, but as can be expected with such a question the variance is very large: 

the standard deviation is TZS 230,000.   
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7. Farming 

This chapter will describe in detail which crops are harvested by farmers and which share of 

the harvest is used for subsistence and which is sold. The use of farming inputs, such as fer-

tilisers and labour will also be discussed. Finally, an account will be given of livestock num-

bers, and proxies for their value and the value of livestock products.  

7.1 Crop harvest 

As can be seen in Figure 7.1 the staples maize (mahindi), cassava (mihogo)and bananas 

(ndizi) are grown by a majority of the  households. Other crops like kunde beans, pidgeon 

peas (mbaazi), rice (mpunga)and sorghum (mtama)are also harvested by a fair share of the 

farmers. 

 

Figure 7.1 Share of households harvesting and selling per crop 

As also shown in the figure, the share of households selling the crop varies considerably de-

pending on the crop. Some crops like kunde beans and pidgeon peas (mbaazi) are hardly 

ever sold, while most households that grow cassava (mihogo), banana (ndizi) and sorghum 

(mtama) at least sell part of the harvest.  

Table 7.1 gives some more information about the amounts harvested in the area. It also in-

cludes the average shares of the harvest for each crop that is sold, which gives other informa-

tion than the graph above. For instance, the graph shows that bananas are sold by almost all 

households that grow them, but from the table it becomes clear that, on average, more than 

one fifth of the crop is consumed by the households themselves. For all products combined, 

the average subsistence share of farming is 43%, so the majority of the harvest is sold.
6
 Nine 

                                                      

6
 This total average subsistence share was based on the value of the crops. It is calculated by di-

viding the total value of crops consumed by the total value of crops consumed and sold. 
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percent farmed completely for subsistence, and for 35% more than half of the harvest was 

kept for own use. For the crops that are harvested by less than 5% of the sample, the aver-

ages should be interpreted with care, as they are based on just a few observations (sometimes 

only 1 household). The same information is given for each village in Appendix V. 

Table 7.1 Crop data (amounts in kg per household per year) 

Crop 

Share of 
HHs har-
vesting 

Share of 
HHs sell-

ing 

Average 
subsist. 
Share 

Average 
amount 

harvested 

SD of 
average 
harvest 

Mahindi-Maize 75.2% 32.8% 77% 162 89 

Mihogo-Casava 71.8% 56.9% 43% 409 460 

Ndizi-Banana 53.8% 51.1% 21% 16 11 

Kunde-Kunde beans 22.1% 0.8% 99% 20 39 

Mpunga-Rice 21.4% 8.8% 76% 203 405 

Mbaazi-Pidgeon peas 17.6% 0.4% 99% 12 7 

Mtama-Sorghum 15.6% 14.1% 11% 80 54 

Njegere-Green peas 13.7% 13.7% 2% 303 298 

Nyanya-Tomato 13.4% 12.6% 6% 250 200 

Maharage-Green beans 12.2% 11.8% 41% 64 36 

Viazi vitamu- Sweet potato 5.7% 5.0% 35% 62 44 

Ufuta-Simsim seeds 3.8% 3.8% 0% 125 56 

Nanasi-Pineapple 1.9% 1.5% 20% 20 23 

Magimbi-Yams 1.5% 1.5% 13% 31 10 

Maboga-Pumpkin 0.4% 0.4% 50% 25 - 

Minazi-Coconuts 0.4% 0.4% 0% 40 - 

Miwa_sugar cane 0.4% 0.4% 0% 2 - 

Machungwa-Orange 0.4% 0.4% 0% 130 - 

 

Preferred sale location and prices 

If crops are sold, most households sell at the local market as can be seen from Figure 7.2. Al-

though this is true for all crops, there is some variance depending on the crop (see Figure 

7.3).  
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Figure 7.2 Preferred sale locations for agricultural products
7
 

 

Figure 7.3 Point of sale for specific crops 

Prices of the different agricultural crops were asked in the questionnaire for those crops that 

the household sells. These prices were used to value those sales, as well as possible own use 

of those crops by the households. 

For households that did not sell any goods, and for goods that were not sold, values were de-

termined based on prices from households that did sell the crop
8
, or on prices collected at the 

local markets ï for those crops that were not sold by sufficient households in the survey to 

                                                      

7
 The local markets is where these products are sold by the producers, but is not the final destina-

tions of the products. Traders buy at the local markets and transport the products to Dar es 

Salaam and Morogoro, Dar es Salaam being the more common destination. 
8
 In these cases, we averaged the prices over the sale locations 'at the farm', 'at the roadside', and ' 

at a local market' 
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acquire a reliable price.
9
 There were not enough observations per crop to determine a sepa-

rate price for each village, so the same average price was used throughout. These prices ï so 

those that were used when households did not give the price for the specific crop themselves 

ï are shown in Table 7.2. 

Table 7.2 Average crop proxy prices
10

 

Crop TZS/kg 

Mahindi-Maize 190 

Mihogo-Casava 130 

Ndizi-Banana (per bundle) 2,000 

Kunde-Kunde beans 300 

Mpunga-Rice 300 

Mbaazi-Pidgeon peas 300 

Mtama-Sorghum 190 

Njegere- Green peas 200 

Nyanya-Tomato 475 

Maharage-Beans 450 

Viazi vitamu- Sweet potato 150 

Nanasi-Pineapple (apiece) 1,667 

 

These prices will be used in Chapter 9 to calculate the income of the household. 

7.2 Farming inputs 

Respondents were asked about their use of inputs such as pesticides, herbicides, fertilisers, 

seeds and labour. The time spent by the household members on their own fields has not been 

calculated, and will therefore not be included as inputs or costs. This ócostô is usually omitted 

in African household studies because of the difficulty in measuring the quantity of labour 

used and in calculating a shadow price for labour (Cavendish, 1999).  

Not one household was found buying seeds. Seeds are usually saved from last years harvest. 

For Cassava, last season's roots are used of which the cost is zero because they are otherwise 

worthless. The same is true for sweet potatoes, in which case the leaves are planted. For 

maize, beans and rice, just a very small share of the harvest is used as seeds for the next 

growing season. Therefore, seeds will not be taken into account as a cost.  

The only village in which respondents use any inputs is Vinile, on the western side of the 

Ulugurus mountains. The inputs used by the households in Vinile include fertilisers (Urea 

and Can), pesticides and one household used a herbicide, as well. Table 7.3 shows the share 

of households in Vinile that use the inputs, and the amounts used, both in absolute amounts 

as per acre amounts. Because it is unknown to which part of their land the farmers used the 

input, the latter numbers should be interpreted with care. The inputs were bought in the mar-

                                                      

9
 All prices were collected during the survey period, between August and the middle of October 

2006. 
10

 More information about the crop prices can be found in Appendix VI. It also includes a list of 

markets that were visited to obtain price information. 
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ket, a shop, or from a local farming cooperative. Farmers were not given any subsidies to 

buy inputs. Hired labour was also used by 5 households (10%) in Vinile.  

Table 7.3 Farming inputs used in Vinile (in kg) 

Input Share of 
HHs using 

input 

Average an-
nual amount 
used per HH 

SD of annual 
amount used 

Average an-
nual amount 

used per acre 

SD of annual 
amount used 

per acre 

Urea 21% 28.4 13.6 18.2 19.6 

Can 29% 32.9 29.6 21.2 20.5 

Pesticide 10% 12.6 9.9 8.6 4.9 

Herbicide 2% 10 - 4.3 - 

 

7.3 Livestock 

Only 15% of the households in our sample kept any livestock. Of the animals kept, chickens 

are most common. There are a few people with goats as well, while pigs and ducks were 

both found in only one household (Figure 7.4).  

   

Figure 7.4 Share of households owning animals 

The number of animals per household ï for those that have any ï are also low. On average, 

households with chickens have only 7 and those with goats have only 3. The household with 

the largest number of chickens still only has 18, and for goats, the maximum number is 8.    

Though relatively insignificant, an estimate was made of the income derived from these 

animals by taking proxies for livestock products and prices based on regional data from the 

national census of agriculture (TNBS, 2006). We also based the division between subsis-

tence use and sold products on this source (3/4 and 1/4, respectively). The resulting rough es-

timate of the total annual income per chicken/duck comes to TZS 3,000 and to TZS 6,000 

per goat. 
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8. Forest product collection 

Forest products are collected by 96% of the household in the survey. The range of collected 

products is very limited, however. Firewood is by far the most commonly collected product, 

and thatching grass ï used for roofing ï is also collected by a large share of the households.
11

 

Other forest products like building materials, charcoal and forest fruits are collected by less 

than 10% of the sample, and only in certain villages. For building materials this makes sense 

as people do not need to build a new house every year.
12

 Traditional forest medicines and 

mushrooms were collected by just one or two households. Unlike other regions of Tanzania 

bush honey is not collected in the Ulugurus. Charcoal producing households were only found 

in Kiagea, which lies downstream and outside of the Ulugurus. The Uluguru forests them-

selves are not suited for charcoal production, as the forest is either too wet, or it is to hard to 

transport charcoal from the forest to its markets. It is therefore no surprise that no households 

were found producing it in the Uluguru villages. Timber extracting households were not en-

countered at all in the survey, while this does take place in the Uluguru Forest Reserves. It is 

possible that households involved in this illegal activity did not dare admit this. Another ex-

planation is that much of the logging is done by the Wahehe on contract, and local villagers 

might not actually be involved (Burgess, 2008).   
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Figure 8.1 Share of households collecting forest products 

Households in the Ulugurus seem to collect forest products almost exclusively for their own 

use. The only households that sold any products are from Kiagea, where  8 households sold 

                                                      

11
 The type of grass used as roofing also grows on the farms, so not all thatching grass has to be 

collected from the forest.  
12

 Building materials are the smaller horizontal poles used for making the walls. The heavier pil-

lars/outposts are not included. These poles generally last 7 years, before they have to be re-

placed. The bad poles are replaced over time, and a well built house will last for at least 15 

years.  
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charcoal, and 2 households sold building materials. The charcoal was sold at a local market 

or at the side of the road, and the building materials were sold in Morogoro.  

8.1 Collector characteristics 

As can be seen in Figure 8.2 it depends on the forest product who in the household is respon-

sible for collecting. Only 14% of the household heads collect firewood. More often it is the 

wife, but most of the firewood is collected by children or other household members. For 

thatching grass and building materials, the household head generally takes the lead, but chil-

dren and other household members play an important role as well. Forest fruit is not col-

lected by the head at all, but predominantly by the children or other household members.  

 

Figure 8.2 Household member responsible for collection 
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Figure 8.3 shows the gender of the collectors. Women and girls are more likely to collect 

fruits and firewood, while it is predominantly men and boys who collect thatching grass and 

building materials. Collecting building materials is almost entirely done by men. 
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Figure 8.3 Sex of household member responsible for collection 

8.2 Units and prices 

Table 8.1 shows the units in which respondents chose to express their collection. For most 

product the same unit was used by all respondents. Firewood is mostly collected and ex-

pressed in mzigos or bundles, and a small share of the respondents also expressed it in fun-

gus, another word for bundle which is more usually used for other products. In the aggrega-

tion mzigos and fungus were assumed to be of the same size.  

The uniformity of such units is an issue. The exact content will vary from day to day, and 

from person to person. Especially because there does not seem to be much trade in firewood 

in these villages, which usually serves to make units more uniform, there could be some 

variance in the actual amounts collected. However, the fairly low variation in the collection ï 

more than 77% of the households collects between 1 and 2 bundles per week ï and the posi-

tive and significant correlation coefficient of 0.52 between the number of collected bundles 

and the household size, give confidence that the unit is quite uniform.  

The only other product that was expressed in more than one unit is charcoal, which was ex-

pressed in both kirobas and gunias. These are for example large flour or wheat bags that are 

re-used and enlarged to hold charcoal.   

A bundle of building materials generally contains 7 to 10 poles. 
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Table 8.1 Units in which collection was expressed 

Product Unit 

Fire wood Mzigo(94%)/Fungu (6%) - bundle 

Thatching grass Mzigo ï bundle 

Building materials Mzigo ï bundle 

Forest fruits  Sado - 5 kg container 

Charcoal Kiroba (30kg)/Gunia (50kg) 

Mushrooms Fungu ï bundle 

Medicines Fungu ï bundle 

 

General prices for the forest products were collected during the survey in the summer and 

start of the autumn 2006 at local markets near or in the visited villages. For building materi-

als and thatching grass, which are not sold in the markets, respondents in the survey were 

asked how much they would have to pay someone to collect the poles and grass. Prices for 

forest products are mainly indicative. For one, as was shown in Figure 8.1, almost nothing of 

the collected products was sold at the market, so how they relate to the collected market 

prices is unclear. Second, collection data for some products was in general categories, not 

making a distinction between different types of the product, such as forests fruits and medi-

cines, the prices were collected for similar general categories.  

The collected prices did not vary much across villages as all villages are close to the forest. 

Table 8.2 Forest product prices
13

 

Product Price Unit 

Fire wood TZS   1,000 Mzigo(94%)/Fungu(6%) - bundle 

Thatching grass TZS   1,000 Mzigo - bundle 

Building materials TZS   2,500 Mzigo - bundle 

Forest fruits  TZS      500 Sado - 5 kg 

Charcoal TZS   4,000 Gunia (50kg) 

Mushrooms TZS      500 Fungu ï bundle 

Medicines TZS      500 Fungu ï bundle 

 

These prices will be used to calculate the income from forest product collection. 

8.3  Detailed statistics 

Table 8.3 gives more information about the amounts collected in the area. Respondents were 

asked how much they collect of each product. To facilitate answering, and to obtain a more 

precise estimate of the collected amounts, respondents could choose the quantity unit (e.g. 

kilos, pieces, etc.) and the time unit (e.g. per day, per week, etc.) in which they reported. 

Some products, such as thatching grass, are in general only collected once a year, while oth-

ers, firewood for example, are mostly collected on a weekly basis . This flexibility in the 

time units allows taking into account some seasonal variability of collection. For products 

                                                      

13
 The markets that were visited to obtain forest product prices are listed in Appendix VI,Table 

11.13. 
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that are collected every week or month, respondents were asked to give the average amounts, 

which were multiplied by 52 and 12, respectively, to obtain the annual amounts that are 

shown in Table 8.3. 

 The information in Table 8.3 is given separately for each village in the subsequent tables, 

and in Appendix VII and Appendix VIII more detailed information on the collected amounts, 

including the distribution of collection, is given for all products except charcoal, mushrooms 

and medicines, as there are too few collectors of these products.  

The first 3 columns of Table 8.3 show the same information that was presented in Figure 8.1. 

The table further shows the collected annual amounts of the forest product,  and the time 

spent on collecting. Both the average and standard deviation is given. Collecting time is  ex-

pressed in the time unit that was most often used by respondents in the interviews, as this 

gives information on the frequency with which they collect the products.  

Firewood, for example, is mostly collected per week and households on average spend ca 2 

hours on its collection. An average of 1.5 bundles per week are collected, adding up to 76 

bundles per year.  

Thatching grass people generally collect just once a year to restore the roofing before the 

start of the main rainy season. On average, a household spends a little more than 6 hours a 

year collecting thatching grass.  

The numbers in Table 8.3 for building materials are strongly influenced by two respondent 

from Kiagea who collect much more than the others, and also sell their building materials. 

This is reflected in the very large standard deviations of both the amount collected and the 

time spent collecting. Without these respondents, the average collection per year is only 5.5 

bundles, with a standards deviation of 4.5, and the average collection time is only 12.5 hours, 

with a standard deviation of almost 14.  

For the remaining forest products the average amount and time should be interpreted with 

care, as the number of respondents they are based on is quite small. Still, the standard devia-

tion of the collected forest fruit is relatively small, showing that those few who do collect, do 

not collect very different amounts. All respondents who collected fruit are from Dimilo and 

Lanzi, but because there are so few, they could have remained outside the random sample for 

the other villages. There is no reason to assume that they would be different in this respect 

from Dimilo and Lanzi. 

Production of charcoal, as was already stated, was only found in Kiagea, and all of it is sold. 

Finally, mushrooms and medicines are only found to be collected in Nyingwa. Again, even 

in Nyingwa the share of collecting households is very small, so it is possible that households 

in other villages collect these products as well, but there remained outside the sample. 
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Table 8.3 Overview of forest product collection - total survey 

Forest product 

Share of 
HHs col-
lecting 

Share of 
HHs 

selling 

Share 
subsis-
tence 

Average annual 
amount col-

lected per HH  

SD aver-
age col-
lection 

Average HH 
collection 

time  

SD av. 
col. 
time 

Fire wood 90% 0% 100% 76 mzigos 33 02:01/week 01:38 

Thatching grass 36% 0% 100% 4 mzigos 1 06:00/year 05:47 

Building materials 8% 1% 91% 19 mzigos 47 53:58/year 143:01 

Forest fruits  3% 0% 100% 66 sados 30 00:56/week 00:11 

Charcoal 3% 3% 0% 116 gunias 45 39:15/month 14:15 

Mushrooms 0.8% 0% 100% 36 fungus 34 01:00/month 00:00 

Medicines 0.4% 0% 100% 2 fungus - 06:00/year - 

 

Table 8.4 Overview of forest product collection - Nyingwa 

Forest product 

Share of 
HHs col-
lecting 

Share of 
HHs sell-

ing 

Share 
subsis-
tence 

Average annual 
amount col-

lected per HH 

SD aver-
age col-
lection 

Average HH 
collection 

time 

SD av. 
col. 
time 

Fire wood 100% 0% 100% 83.35 mzigos 36.07 01:19/week 00:44 

Thatching grass 27% 0% 100% 3.4 mzigos 1.26 02:54/year 02:36 

Mushrooms 5% 0% 100% 36 fungus 33.94 01:00/month 00:00 

Medicines 3% 0% 100% 2 fungus . 06:00/year - 

 

Table 8.5 Overview of forest product collection - Dimilo 

Forest product 

Share of 
HHs col-
lecting 

Share of 
HHs sell-

ing 

Share 
subsis-
tence 

Average an-
nual amount 
collected per 

HH 

SD aver-
age col-
lection 

Average HH 
collection 

time 

SD av. 
col. 
time 

Fire wood 96% 0% 100% 77.83 mzigos 31.52 02:20/week 01:48 

Thatching grass 69% 0% 100% 4.12 mzigos 1.22 08:05/year 07:34 

Forest fruits  13% 0% 100% 56 sados 26.05 00:55/week 00:14 

Building materials 6% 0% 100% 4 mzigos 0 11:00/year 08:40 

 

Table 8.6 Overview of forest product collection - Lanzi 

Forest product 

Share of 
HHs col-
lecting 

Share of 
HHs sell-

ing 

Share 
subsis-
tence 

Average an-
nual amount 
collected per 

HH 

SD aver-
age col-
lection 

Average HH 
collection 

time 

SD av. 
col. 
time 

Fire wood 98% 0% 100% 80.40 mzigos 28.84 02:19/week 02:18 

Thatching grass 31% 0% 100% 4.5 mzigos 0.89 03:00/year 04:00 

Forest fruits  6% 0% 100% 86.67 sados 30.02 01:00/week 00:00 

Building materials 4% 0% 100% 3.5 mzigos 0.71 09:00/year 04:14 

 

Table 8.7 Overview of forest product collection - Kibangile 

Forest product 

Share of 
HHs col-
lecting 

Share of 
HHs sell-

ing 

Share 
subsis-
tence 

Average an-
nual amount 
collected per 

HH 

SD aver-
age col-
lection 

Average HH 
collection 

time 

SD av. 
col. 
time 

Fire wood 88% 0% 100% 64.18 mzigos 40.12 01:58/week 01:40 

Thatching grass 20% 0% 100% 4.4 mzigos 0.89 02:12/year 01:06 

Building materials 4% 0% 100% 5 mzigos . 12:00/year - 




















































































































