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Abstract: High incidence of poverty in semi-arid region of central Tanzania is one of the major development challenges in the 
area. This has mainly been caused by failures of major crops due recurrent drought. Production of high value horticultural crops 
under irrigation such as grapes could be one of the strategies to reduce the severity of poverty levels and food shortages in the 
area. A cross-sectional study was carried out in Dodoma urban district to (i) assess the role of grapevine farming on household 
income and welfare of small scale farmers, (ii) examine the factors that affect grapevine farming, and (iii) identify strategies for 
improving grapevine farming. Household food security status and consumption expenditure were assessed and used as proxy 
indicators of the household welfare. The study involved a total of 252 respondents (126 grape farmers and 126 non-grape 
farmers). Data were collected through interviews using semi-structured questionnaire and analyzed using Statistical Package for 
Social Sciences (SPSS) program version 20. Results show that grape farming contributes to more than one third (35.6%) of total 
household income and plays an important role in household welfare. Average household consumption expenditure for grape 
farmers was twofold higher than that of non-grape farmers (173,833 vs. 84,485 TZS;t = 13.3, p< 0.001). Score on household food 
insecurity index for grape farmers was 8.51 being lower than 11.9 for non-grape farmers (t = -5.7, p< 0.05). Nevertheless, there 
are a number of challenges in grape farming. These include low price of grapes, high costs of inputs, limited access to market, 
prevalence of pests and diseases, inadequate storage facilities and limited access to quality seedlings. This study gives insights 
into grape farming as a mitigation strategy of food shortage and the overall household welfare under the changing environmental 
and socio-economic circumstances. 
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1. Introduction 

High incidence of poverty especially in the rural areas is a 
major development challenge in Tanzania. Dodoma region in 
central Tanzania is semi-arid and among the regions with wide 
spread poverty [18, 26] and high prevalence of food insecurity 
[1, 28]. The region experiences recurrent food shortages due 
to failure of major food crops [24, 27, 41]. The single most 
important trigger for crop failure has been drought [17, 39]. 
Rainfall is generally low and erratic which results in withered 
plants and greatly reduced yields [34, 37]. This condition is 
likely to be a manifestation of climate change which is often 
characterized by increased seasonal variability and frequency 
of extreme events. The changing conditions associated with 
climate change, generate more desire to build resilience into 

agricultural systems [22]. Indeed, this needs to be seen in the 
context of farming systems in particular and agricultural 
growth and development in general. Although farming 
systems located in hot and dry areas are expected to be most 
severely affected by these changes, there may be considerable 
differences in adaptive capacity between cropping systems. 

In this regard, choice of cropping system as an adaptation 
and mitigation measure is critical in helping farmers achieve 
their food, income and livelihood security objectives. A 
rational method to enhance productivity may be achieved 
through increased crop diversification and adoption of 
drought tolerant crops. Cultivation of such crops can lead to 
increased intensity, food security, commercialization and 
employment [3, 40, 7, 43]. It is argued that there has been no 
example of mass reduction of poverty in modern history that 
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did not start with sharp rises in employment and 
self-employment income due to increased productivity among 
small family farms [23] 

Evidence suggests that promoting high value and drought 
tolerant crops is a viable coping strategy of furthering poverty 
reduction and economic growth [5, 6, 15, 22, 38]. Grapevine 
(Vitisvinifera) is among such crops grown in Dodoma Urban 
district. Records show that during the past six years, the 
amount of grapes produced in the district increased by 73.8 % 
i.e. 3930 tons in 2008 to 6831 tons in 2014 [8]. During this 
period, the number of grape growers rose from 768 to 1012 
(31.8 % increase) indicating that grapevine is a crop of 
growing significance in the rural livelihoods in Dodoma areas. 
Nevertheless, grape farming in Tanzania is a subject of very 
limited information. To our knowledge, this is the first 
empirical study that examines in greater detail the role of 
grape farming in rural livelihoods in Tanzania. Food security 
(food availability, access and adequacy) and household 
consumption expenditure are known to be key indicators of 
household welfare [19, 31, 32]. In this study, we identify the 
links between grape farming, household income, food security 
and consumption expenditure. Analysis is required to improve 
understanding of potentials, challenges and strategies needed 
to improve grape sub-sector especially as the scale of 
production is growing. The objectives of the study were (i) to 
assess the role of grape farming on household income and 
welfare of small scale farmers (ii) to examine the factors that 
affect grape farming and (iii) to identify strategies for 
improving grapevine farming 

2. Methodology 

2.1. Study Area 

This study was carried out in six villages (Mbabala A, 
Mbabala B, Mpunguzi, Matumbulu, Veyula, and Mchemwa) 
which were randomly selected from three wards (Mbabala, 
Mpunguzi and Makutupora). These wards are among the five 
wards in Dodoma Urban district with high proportion (3%) of 
grape farmers [8]. This district has a total of 41 wards, 18 
villages and 170 mitaa

1
. The district has 410,956 inhabitants 

of whom 211,469 (51.5%) are females and 199,487 (48.5%) 
are males with the average household size of 4.4 [42]. The 
district lies between latitude -6° 9' 35.028"N and longitude 35° 
47' 52.8"E with a size of 2,969 km2 (276,900 ha). A total of 
196,000 ha are suitable for agriculture but only 107,007 ha are 
under cultivation [8]. In 2013/2014, an estimated 1242 ha (0.1% 
of the total area suitable for cultivation) were under grape 
cultivation [8]. The study area is semi-arid characterized by a 
long dry season starting late April to early December, and a 
short single wet season starting December to mid April. The 
average rainfall is 500mm annually, and about 85% of this 
falls in the four months between December and March. The 
study area cultivates a number of grape varieties including 

                                                             

1The mtaa (plural mitaa) is the lowest unit of government in urban areas in 
Tanzania. Each urban ward is divided into mitaa or neighbourhoods consisting of a 
number of households, which the urban council may determine. 

Makutupora red, Cheninblanc, Regina, Syrah, Ugniblanc, 

Black rose, Alphoncelavalle, Tajitrozavij, Beauty seedless, 

Kismiscreveni and Halelibelyji. There are two harvesting 
seasons –one in the rainy season (March, April and May) and 
another in the dry season (August, September and October). 
High grape production occurs during the dry season. 

2.2. Study Design 

A cross-sectional design was applied to enroll a random 
sample of 126 grape farmers (adopters) and 126 non-grape 
farmers (non-adopters) from six villages in September, 2013. 
A sample size for grape farmers (n) was estimated from 

( )2

/2

2

Z pqα

λ
[10]. Where, /2Zα = 1.96, p=1-q=0.5, and 

λ=maximum error=10%. Further, 95% confidence interval 
and non-response rate of 10% were assumed. An equal 
number of non-grape farmers were included in the study for 
comparative analysis with respect to household income and 
welfare attributes. The study, therefore, involved a total of 252 
respondents. 

2.3. Data Collection 

Respondents involved in this study were interviewed using 
a semi-structured questionnaire. The main aspects covered in 
the questionnaire were: Socio-demographic characteristics, 
farm size under grape, grape yield and household income. 
Others were household consumption expenditure, household 
food security status and constraints to grape production. 
Household consumption expenditure and household food 
security were used as proxy indicators of household welfare. 
Household consumption expenditure was derived from 
consumption expenditure on non- durable goods per adult 
equivalent per year as described in previous studies [4, 21, 2, 
20]. Non-durable goods consisted of both food and non-food 
items. Food items consisted of dairy, grain, fruits/vegetables, 
eggs, meat/poultry/fish, legumes/nuts, oil/fats and beverages 
(coffee/tea/soft drinks). Non-food items included water bills 
and house rent, clothing (clothes, shoes and make-up), 
energy/fuel (firewood, charcoal, kerosene and electricity) and 
social activities (contribution to churches, mosques, local 
organizations, education and medical services). High total 
consumption expenditure on the above items indicated high 
level of the household welfare. 

On the other hand, household food security status was 
assessed based on respondent’s experience on household food 
status in the past 12 months prior to the survey. Respondents 
were therefore asked to rate the following items: worry about 
food, unable to eat preferred foods, go to bed hungry, go the 
whole day and night without food, eat food that really do not 
want to eat, eat small meal, eat fewer meals a day, no food of 
any kind in the household [4,30]. Rating of each of these 
items was based on a 3-point Likert scale: 0 = no, 1 = rarely, 2 
= sometimes and 3 = often. Scores were then summed to 
obtain food insecurity index. High score on the index is an 
indication of high level of household food insecurity. In 
addition to household survey, data were collected from the 
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department of agriculture at the district and key informants. 

2.4. Data Analysis 

Quantitative data were analyzed using SPSS version 20. 
The analysis involved descriptive statistics to determine 
distributions of means, standard deviations, frequencies and 
percentages. Inferential statistical analysis was performed to 
compare grape farmers with non-grape farmers with respect 
to socio-demographic characteristics, income levels and 
household welfare attributes. In addition, t-test was used to 
analyze continuous data while Chi-square test was used to 
analyze categorical data. 

3. Results and Discussion 

3.1. Characteristics of Respondents 

Socio-demographic characteristics of respondents are 

presented in Table 1. Distribution of respondents varied 
among age groups and sex (p< 0.05) between grape farmers 
and non- grape farmers. The majority of grape farmers (80.2%) 
were aged 35-64 and that grape farming was a predominantly 
male activity (75.4%, male; 24.6% female). Married 
individuals constituted the highest group engaged in farming 
activities compared to other categories. Large family size (6 
members and above) was a characteristic observed from 31% 
of grape farmers compared to 24% of non-grape farmers 
(p<0.05). Evidence from previous studies show large 
household size is associated with increased chances of 
adoption of new interventions [11, 16]. This scenario could be 
attributed to increased labour force in large families. In this 
study, adoption of grape farming was independent of the 
education level (p>0.05) which is probably due to the fact that 
majority of the respondents had similar education background. 
In other studies, however, increased education has been found 
to enhance adoption of agricultural technology [29, 33]. 

Table 1. Social demographic characteristics of the respondents. 

Variable 
Grape farmers 

(n=126) 

Non-grape farmers 

(n=126) 

All 

(n=252) 
2χ -value 

Age     
< 35 18(14.3) 36(28.6) 54(21.4) 8.45* 
35 -64 101(80.2) 81(64.3) 182(72.2)  
64+ 7(5.6) 9(7.1) 16(6.3)  

Sex     
Male 95(75.4) 85(67.5) 180(71.4) 2.16* 
Female 31(24.6) 41(32.5) 72(28.6)  

Marital status     
Married 93(73.8) 76(60.3) 169(67.1) 6.42* 
Single 17(13.5) 32(25.4) 49(19.4)  
Others 16 (12.7) 18 (14.3) 34(13.5)  

Education level     
None 19(15.1) 30(23.8) 49(19.4) 4.25ns 
Primary 89(70.6) 85(67.5) 174(69.0)  
Secondary+ 18(14.3) 11(8.7) 29(11.5)  

Household size     
Less than 6 87(69.0) 98(77.8) 185(73.4) 2.54* 
6 and above 39(31.0) 28(22.2) 67(26.6)  

Figures in parentheses are percentages; ns = not significant, * significant at p< 0.05 

3.2. Farm Size and Grape Yield 

Table 2. Period in grape farming, farm size and grape yield (n = 126). 

Variable Frequency Percent 

Number of years engaged in grape farming 
< 5 12 9.5 
5 - 10 76 60.3 
> 10 38 30.2 

Farm size under grape production (acre)   
<2 94 74.6 
2-4 22 17.5 
>4 10 7.9 

Total yield last year (ton)   
<1 74 58.7 
1-2 45 35.7 
>2 7 5.6 

Results from Table 2 indicate that majority of respondents 
(90.5%) were engaged in grape farming for at least 5 years. 
About seven in ten grape farmers (74.6%) had less than two 

acres of land under grape production with average acreage of 
2.1. More than half of grape growers (58.7%) harvested below 
1ton of grapes per year. The average yield was 1.6 ton per acre 
per year which is somewhat lower than the district average of 
2 tons per acre per year [8]. With improved technology and 
management practices, however, one acre can produce more 
than 8tons of grapes [25]. 

3.3. Contribution of Grape Farming to Household Income 

To determine contribution of grape farming to household 
income, grape farmers were asked to indicate their annual 
income from grape farming and other sources. Income from 
farm produce was derived by multiplying the amount of a 
given crop harvested with its market price (TZS 800 for the 
case of grape; 1USD≈TZS1800). It was found that 73% of 
grape farmers earned < 1million TZS per year while 21.4% 
and 5.6% earned 1-2 millions and >2millions TZS per year, 
respectively. The average annual income per household from 
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grape farming was 823, 151 TZS which is equivalent to 35.6% 
of the total income. This was followed by 620,079 (26.8%) 
from other crops, 546,111 (23.6%) from small scale business, 
131468 (5.7%) from livestock and livestock products and 
191,904 (8.3%) from other sources. Grape farming had the 
highest contribution to household income notwithstanding the 
observed low productivity and low price of grapes. This 
indicates high potential of reducing poverty levels through 
grape farming especially when grape productivity is 
improved. 

3.4. Contribution of Grape Farming to Household Welfare 

To determine the contribution of grape farming to the 
household welfare, household consumption expenditure on 
non- durable goods per adult equivalent and scores on 
household food insecurity index for grape farmers were 
compared with those for non-grape farmers. As shown in 

Table 3, grape farmers had higher average household 
consumption expenditure per adult equivalent per year than 
non-grape farmers (t = 13.30, p< 0.001). On the other hand, 
low food insecurity index was recorded for grape farmers 
compared to non-grape farmers (t = -5.71, p< 0.05) meaning 
that grape farmers were more food secure than non-grape 
farmers. These findings are supported by results in Table 4 
which present respondents’ judgment on the status of food 
security in their households. Only 11% of the grape farmers 
reported having had problems in meeting their food needs a 
year before the survey compared to 56.4% of non-grape 
farmers (χ2=57.68, p<0.001). Overall, 33.7% of all 
respondents were less food secure. Unlike grape farmers who 
generate income from grapes, non-grape farmers in the area 
depend entirely on selling food crops for income. This practice 
partly explains the observed higher level of food insecurity 
among non-grape farmers. 

Table 3. Household consumption expenditure and score on household food insecurity index. 

Variable 
Grape farmers(n = 126) Non- grape farmers(n = 126) 

t-value 
Mean SD Mean SD 

Household consumption expenditure per adult equivalent per year (TZS) 173,833 62,562 84,485 45,281 13.30*** 

Score on household food insecurity index 8.51 4.17 11.98 5.41 -5.71* 

SD = Standard deviation; *Significant at p< 0.05; *** = Significant at p<0.001 

Generally, hunger is commonly experienced for five 
months in the area, and the most critical months of food 
shortage are November, December, January, February and 
March. Analysis also showed that at least for a number of 
months, 72.9% of the respondents met their daily food needs 
through purchase, own production or by adopting various 
coping strategies. These included sale of liquid or productive 
assets, eating less often, borrowing money to buy food and 
doing casual labour. Because grape-growers were less 

subjected to the transient threat of food insecurity, most of 
them (96.8%) were able to meet basic necessities throughout 
the year without selling productive or household assets as 
compared to 82.5% of non-grape farmers. It is intriguing to 
note that although grape productivity was low, grape farming 
improved the status of food security. These findings show the 
importance of high-value crops in household welfare as 
reported elsewhere [14, 36]. 

Table 4. Opinions of respondents on household food security status. 

Variable Grape farmers(n=126) Non-grape farmers (n=126) All(n=252) 2χ -value 

Food secure 112(88.9) 55(43.6) 167(66.3)  
Less food secure 14(11.1) 71(56.4) 85(33.7) 57.68*** 

Figures in parentheses are percentages, *** = Significant at p<0.001 

3.5. Constraints to Grape Farming 

Table 5 shows constraints of grape farming as experienced 
by farmers. These constraints are ranked and total weighted 
scores for each constraint is presented. Low price relative to 
input cost was the most important constraint. This is linked to 
limited access of grape market. The market is mainly domestic 
and grapes are sold as fresh fruits as there are no value-adding 
activities. However, there are few grape processing industries 
in Dodoma and their capacity is rather low. The market 
linkages for grapes are therefore weak and this is likely to 
undermine the overall growth of grape-subsector in the area. 

During discussion with the key informants, it was revealed 
that except for a few cases in Mpunguzi, Mbabala A and 
Mbabala B where there are farmer organizations, most of them 
work independently. However, farmer organization is a critical 
factor in making markets work for the poor particularly in high 

value products [13]. Where farmers operate on independently, 
access to farm inputs/or market outputs is invariably more 
limiting and products are usually low paid [35, 36]. Beyond 
prices, farmer groups function as important catalysts for 
adoption of innovation through promoting efficient 
information flows [9]. Thus, creating or strengthening farmer 
organizations needs to be considered as an important strategy 
for growth of grape- subsector. 

Pests and diseases present another constraint. Important 
pests are grasshoppers, caterpillar, beetles and sucking insects 
while major diseases are powdery mildew and downry mildew. 
These diseases have significant effects on growth, yield and 
quality of grapes particularly sugar levels, juice colour and 
acidity [12]. Although data for grape losses due pests and 
diseases are not available, discussion with farmers clearly 
indicated that pests and diseases cause considerable damage to 
grapevine. 
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Water shortage is among the dominant environmental 
constraint for grape production in this area. Farmers showed 
concern over increased price of water for irrigation which 
resulted in limited water use. Thus, grapevine often faced 
some degree of drought stress especially in the dry season. To 
cope with this limitation, some farmers particularly in 
Mpunguzi, Mbabala A and Mbabala B villages have 
developed irrigation system from ground water sources. 
Significant increase in grape production was reported due to 
this scheme. Nevertheless, the capital cost for developing a 

ground water supply is high. This is even more challenging as 
none of the farmers we interviewed had access to any credit 
scheme. As with any other agricultural activity, institutions in 
the commercial financial sector do not reach small scale 
farmers because of perceived risks. The farmers are, therefore, 
deprived of important tool for development. Grape farming is 
also constrained by the lack of appropriate storage facilities 
such that significant losses often occurred before the produce 
reached consumers. 

Table 5. Constraints to grape farming. 

Constrainta 
Rank 

Total frequency Total weighted scorea 
1st 2nd 3rd 4th 

Low price of grape 70(280) 34(102) 10(20) 3(3) 117 405 

High costs of inputsb 20(80) 40(120) 10(20) 7(7) 77 227 

Limited access to market 30(120) 10(30) 6(12) 7(7) 53 169 

Pests and diseases 15(60) 4(12) 2(4) 5(5) 26 81 

Water shortage 12(48) 5(15) 1(2) 3(3) 21 68 

Limited access to financial services 8(32) 3(9) 7(14) 5(5) 23 60 

Lack of storage facilities 5(20) 6(18) 10(20) 1(1) 22 59 

Limited access to quality seedlings 2(8) 4(12) 6(12) 3(3) 15 35 

Figures outside parentheses are frequencies while those in parentheses are weighted scores. Weighted scores were obtained by multiplying frequencies by a 
weight of a respective rank with the 1st, 2nd, 3rd and 4th ranks taking a weight of 4, 3, 2 and 1, respectively. aTotal weighted score for each constraint was obtained 
by summing up individual weighted scores from different ranks (indicated in brackets) in a respective constraint. bIncludes cost for seedlings, pesticides and 
labour 

4. Conclusion and Recommendations 

This study has shown that grape farming is a significant 
driver for growth and a major source of income for the small 
scale farmers. Indeed, this activity plays an important role in 
household food security and the overall welfare of small scale 
farmers. However, limited access to market is a major 
constraint to full exploitation of grape production potential 
and jeopardizes efforts to improving productivity. In this 
regard, government intervention is needed to attract 
investment in grape processing industries which would 
broaden the range of products from grapes and enhance grape 
market. Improved linkage to existing markets along with 
provision of technical support is critical to the development of 
the grape sub-sector, and this would subsequently reduce rural 
poverty and food insecurity. As part of the endeavour to 
address these constraints, efforts are also needed to establish 
groups of producers and processors or strengthen the existing 
ones as a strategy to facilitate access to technical support, farm 
inputs, output market and financial services. 
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