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ABSTRACT
The main aim of the study was to assess the extent   to which sweet potatoes production has reduced poverty in Ihanja division, Singida district,. Both qualitative and quantitative data were collected using structured questionnaire, focus group discussion and on site observations.  The study revealed that majority of households (78.7 %) acknowledged to have ability to finance food through potatoes earning (89 %) education and (94 %) health services with no difficulties. Moreover 82% of the respondents reported that, sweet potatoes production had helped them to construct houses, only that many of the houses were not modern one. Majority (64 %) of the households did not acknowledge having adequate clothing material. Regarding beddings and kitchenware, 93.3 % did not acknowledge adequacies in beds, chairs, tables and kitchenware.  The major problems facing sweet potatoes production were weevil infestation especially during the dry season, lack of financial assistance, low prices of the crop due lack of organised marketing strategies and inadequacy of land. Absence of extension services which resulted in poor agricultural practices, and pests and diseases were also mentioned as constraints to sweet potatoes production. Based on the findings of the present study, some issues aimed at improving sweet potatoes production need to be addressed. These includes improvement of access to rural credit by strengthening of the existing SACCOS and cooperative societies, provision of agricultural extension services, distribution of high-yielding varieties,  and improved access to land and secure property rights. 
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[bookmark: _Toc366581071]CHAPTER ONE
[bookmark: _Toc366581072]1.0   INTRODUCTION
[bookmark: _Toc366581073]1.1    Background to the Problem
Worldwide, the production of sweet potatoes was estimated to be 130, 000, 000 tons in year 2004 (FAO, 2006). The majority came from China with production of 105,000,000 tons. African countries production is estimated to be 14, 000,000,000 pounds yearly- estimated due unreported production for the number of the small- scale farmers (Bokanga, 1998; Onanyemi, 1998). Throughout the world, sweet potatoes production plays a significant economic role (Hazell, 2001; Lanjouw, 1998; Ramasamy, 1991). It enables people to have food, income, industrial input and employment (Ayoola, 2004; FAO, 1995; Woolfe, 1992). 

Regarding food,  sweet potatoes rank among the five important food crops for about 50 developing countries (along rice, wheat, maize and cassava) (Chandra, 2006; Foodnet, 2001; Westby, 1991).  Sweet potatoes serve as a staple food for more than 500 million people worldwide (Goossens, 1996; Poulter, 2000; Westby, 1991). Per capita production is greatest in countries where sweet potatoes are a staple of human consumption, led by the Solomon Islands (160 kg per person per year), Burundi (130 kg per person per year) and Uganda at 100 kg per person per year (Poulter, 2000; Westby, 1991).

Pertaining to income, sweet potato also plays an important role in income generation, hence poverty reduction (Ayoola, 2004; Bokanga, 1998; Gregory, 2004). According to Sadoulet (1996) 10% increase in total factor productivity in the world sweet potatoes production would raise the incomes of small-scale farmers by 5%.  Acharya and Sophal (2002) report that in a 2001 sample of smallholder sweet potatoes -producers in china (the leading sweet potatoes producer), a 10% increase in yields resulted in an 8.8% increase in household income. Additionally, sweet potatoes production and agricultural activities in general is no doubt an important player in improving people’s livelihood by generating patterns of development that are employment-intensive and benefit both rural and urban areas (Kahama, Maliyamkono & Wells (1986); Lanjouw, 1998; Maliyamkono, 2006).

Moreover, sweet potatoes serve as industrial input for livestock feeds and starch production (Goossens, 1996; Poulter, 2000; Westby, 1991). For example, about 80% of sweet potatoes production in china is used as raw materials for agro-industrial livestock feeds and starch production (IFAD, 2001; Vinand, 2003; Willem, 1996).
[bookmark: _Toc366581074]1.2    Problem Statement 
Since independence, Tanzania has been attempting to attain a reasonable and sustainable level of economic growth through agricultural production (Maliyamkono, 2006). In an attempt to achieve this, among other crops, Tanzania has been growing sweet potatoes. In Tanzania, sweet potatoes are mainly produced in lake regions, eastern, western and southern highlands (Mtakubwa, 2007; Temu et al., 2007).

In central, Ihanja division in Singida district is a giant sweet potatoes producer. It produces more than 45% of all sweet potatoes in Singida district (URT, 2004). This makes sweet potatoes the main source of income to most Ihanja residents and therefore has its share in income poverty alleviation in Singida district. Despite being grown in Ihanja division and in many parts of the country, the empirical relation between sweet potatoes production and poverty reduction in Tanzania is still unclear. But theories suggests that increasing sweet potatoes production has benefited millions through higher incomes, more plentiful and cheaper food, and by generating patterns of development that are employment intensive and benefit both rural and urban areas (Lanjouw, 1998; Longhurst, 1989; Sadoulet, 1996). Sweet potatoes production like other agricultural production activities has a link with growth in the wider economy, thus playing part in success of the green revolution in accelerating economic growth (Gregory, 2004; IITA, 2007).

In many developing countries literatures on the contribution of sweet potatoes production on poverty reduction is inadequate because most of the available literatures are based on cross-country analysis (Ayoola, 2004). As a result the conclusion appears to be important in general or on average for most countries (Woolfe, 1992). 


However in Tanzania, some studies focusing on sweet potatoes production have been conducted; for example a study by Mtakubwa, (2007). After examining the production and marketing of sweet potatoes and cassava in Coast region, the author found that unattractive selling price, farmers’ inaccessibility to credit, land tenure system and lack of farm management skills were the main factors which affect the production of sweet potatoes and cassava production.

Hence, taking into consideration that the linkages between sweet potatoes production and poverty reduction in many developing countries are based on cross-country analysis, and the fact that there a few studies dealing with sweet potatoes production. Furthermore, this study may have effects on national policy strategies to combat poverty as most of poor people in the rural areas. 
[bookmark: _Toc366581075]1.3    	Objective of the Study
[bookmark: _Toc366581076]1.3.1 	Main Objective
The main objective of the study is to assess the extent to which sweet potatoes production have succeeded to reduce poverty levels in Ihanja division, Singida District. 
[bookmark: _Toc366581077]1.3.2 	Specific Objectives 
i. To examine the various sources of income in the study area.  
ii. To identify factors that influence production of sweet potatoes in the study area.
iii. To examine the effects of income earned from sweet potatoes on variables such as houses constructed, clothing materials, furniture and household equipment, education, health services, food sufficiency, and saving addressing poverty reduction strategy at household level in the study area.
[bookmark: _Toc366581078]1.4    Research Questions
In line with the problem setting outlined above, a number of questions were specified as a guide for the investigation in the study area.
i. What are various sources of income in the study area?  
ii. What are the factors that influence production of sweet potatoes in the study area?
iii. What are the effect of income earned from sweet potatoes on variables such as education, health services, food, clothing materials, and so forth addressing poverty reduction strategy in the study area?
[bookmark: _Toc366581079]1.5   Significance of the Study
There are some studies which have been done about sweet potatoes production in Tanzania. However, hardly none of these studies that assessed the role of sweet potatoes production on poverty reduction at household level in Tanzania, Ihanja division in particular. For this reason, there was a knowledge gap to be filled by undertaking an assessment study of sweet potatoes production on poverty reduction, particularly in Ihanja division. 

More specifically, the undertaking of this study can be justified in the following ways;
· Considering the fact that agriculture is the backbone of the economy of Tanzania, it is expected that the study would generate useful information/knowledge which might assist relevant policymakers, government and development agencies including CBOs to better;
i. Develop or fine tune their development policies to guide development of sweet potatoes in the study area.
ii. Design specific planning interventions aimed at promoting and strengthening sweet potatoes production in the study area
iii. Creating a legal framework for enhancing the production of sweet potatoes in the study area.
· Ihanja division is a giant sweet potatoes producer. Existing literature on sweet potatoes production in Singida district, Ihanja in particular lacks vital information on the contribution of sweet potatoes in poverty reduction. This study endeavors to fill part of the gap.
· Generally the results will stimulate further researches with regards to sweet potatoes in the study area and countrywide. 
[bookmark: _Toc366581080]1.6    Scope and Area of the Study
The study covered Ihanja division in Singida district. The area was picked because it is known to be characterised by high production of sweet potatoes.
[bookmark: _Toc366581081]1.7    Limitations of the Study
Most data were collected mainly through interviewing farmers whose replies were subject to error due to inadequate knowledge, or faulty memory or because of untruthful replies evolved by consideration of pride or suspicious.  Also in the process of accomplishing this study, the researcher confronted with a “business information confidentiality syndrome” which in one way or another negatively influenced the findings. It has to be borne in mind that the confidential syndrome is not only prevalent in parastatal organizations, government institutions and the like, but also to the whole spectrum of the society especially when it comes to ask someone’s production level and income.
[bookmark: _Toc366581082]1.8   	Delimitation
When it was suspected that respondents gave insufficient information, careful probing enabled them to disclose and remember more information about the study. The interviewer was responsible in watching for inconsistence in answers given by respondents.
[bookmark: _Toc366581083]
CHAPTER TWO
[bookmark: _Toc366581084]2.0   LITERATURE REVIEW
[bookmark: _Toc366581085]2.1   Overview of Sweet Potatoe Production	
Tanzania has been growing sweet potatoes as a means to boost their income (TADENA, 2004; Temu, Nyange & Mashamba, 2007).  In Tanzania, sweet potatoes are mainly produced in lake regions, eastern, western and southern highlands, with an estimated production of 1.6 million tones (Mtakubwa, 2007). The relative ease and lower cost of sweet potatoes cultivation as compared to cereals and other root crops makes it increasingly popular among farmers (Nweke, 1998). This is also attributed to the rising cost of inputs such as fertilizer, which is not usually used in sweet potatoes production (Onanyemi, 1998; Poonte, 2001). 

Despite the importance of sweet potatoes in Tanzania, the sector has been constrained by many factors (Maliyamkono,et al 2006).  The impediments to the development of sweet potatoes production include lack of established marketing channels, inadequate institutional support and infrastructure, limited access to credit to carter various farm operations, weevil and wild animals destroy sweet potato crop easily, limited land sizes, untimely input availability (seed, fertilizers, chemicals ), lack of investment on processing and storage, and limited consumption of sweet potato due to the  fact that it is traditionally viewed as a low value food crop that suffers from inadequate markets leading to surplus production  (Ayoola, 2004; Bokanga, 1998;  Poulter, 2000). In Tanzania some initiatives has been taken to improve agricultural sector in general in order to improve its production and hence peoples welfare. Some of the initiatives include   the formulation of Agricultural Sector Development Strategy (ASDS), input subsidies, strengthening the rural infrastructure, land policy reform which will enable farmers to use land as collateral when applying for loans and others (Maliyamkono, et al 2006).
 
Despite being engaging in sweet potatoes production, to date there a few studies dealing with sweet potatoes production particularly its link with poverty reduction in Tanzanian context. Among the studies is by Kayuni, (2006) and Mtakubwa, (2007). Kayuni, (2006) assessed root tubers production and their potentiality to household food security in Kyela while Mtakubwa, (2007) examined the production and marketing of sweet potatoes and cassava in Coast region.  

Taking this into considerations, this study intended to further examine the contribution of sweet potatoes production on poverty reduction in Ihanja division so as to add to the existing knowledge on the link between sweet potatoes production and poverty reduction. The study focused on living standard.
[bookmark: _Toc366581086]2.2   The Concept of Poverty 
Extreme poverty is a worldwide issue; so, in 2000 the United Nations General Assembly promulgated the Millennium Development Goals (MDGs), the first one of which is to eradicate extreme poverty and hunger.  The target is to halve, between 1990 and 2015, the proportion of people whose income is less than one US dollar a day and those who suffer from hunger.
Poverty is defined in terms of income or more generally of disposable resources to support a minimum standard of decent living (AFRICA, 2015).  It is a state of deprivation and prohibitive of decent life that results from many mutually reinforcing factors including lack of productive resources to generate material wealth, illiteracy, prevalence of diseases, discrimitive socio-economic and political systems and natural calamities such as drought, HIV/AIDS  and wars (URT, 1998). Several socio-economic features are commonly accepted to be reflective of poverty.  These features include   high rates of morbidity and mortality,   prevalence of malnutrition, illiteracy, high infant and maternal/mortality rates, low life expectancy, poor quality housing,  inadequate clothing, low per capita income and expenditure, infrastructure, communication, transport and social services.  Others include high fertility, lack of access to basic services such as safe water, food insecurity and poor technology (URT, 1998).

Poverty is a global issue, despite changes in development paradigms in the half of the 20th century, the promise to bring well being remained unfulfilled.  More than 100 million children of primary school age never stepped inside a class room; about 29 000 children die each day from preventable malnutrition and disease; more than 1.2 billion people in the world are struggling to survive at the margins of human existence on under a dollar a day (Latifee, 2003).

[bookmark: _Toc366581087]2.3    Status of Poverty in Tanzania 
Some 34 percent of Tanzanians now fall below the basic needs Poverty line and 17 percent below the food poverty line. The absolute number of people living in poverty has increased slightly because of population growth. Based on official population projections, there are now 12.9 million Tanzanian below the needs poverty line, compared with approximately 11.4 million in 2000/01. Poverty remains overwhelmingly rural but there has been an increase in the proportion of the poor who are found in urban areas, associated with an increase in the share of the overall population that is urban (HBS, 2007).
[bookmark: _Toc366581088]2.3.1 	Theories of Poverty 
There are many competing theories of poverty .Theories of poverty help to understand what causes poverty so as one could better focus antipoverty efforts.  Below are five theoretical perspectives of poverty; 
[bookmark: _Toc365643047][bookmark: _Toc366574099][bookmark: _Toc366581089](i) 	Individual Theories of Poverty
This theory of poverty is a large and multifaceted set of explanations that focus on the individual as responsible for their poverty situation.  Under this theory individuals are to be blamed for their poverty. Typically, politically conservative theoreticians blame individuals in poverty for creating their own problems, and argue that with harder work and better choices the poor could have avoided (and now can remedy) their problems (Graham & Silverman, 2000). In addition, this theory ascribes poverty to lack of genetic qualities (such as intelligence) that are not so easily reversed. This theory has been used by various authors who tried to study the causes of poverty. For example, Kumar and Ayuthya (1996) disclosed that the causes of poverty in Papua New Guinea were individual laziness, bad choice and incompetence. They argued that people in Papua New Guinea do not work hard and make bad choices as a result they get punished by being poor.
[bookmark: _Toc365643048][bookmark: _Toc366574100][bookmark: _Toc366581090](ii) 	Cultural Theories of Poverty
Pertaining to this theory poverty is created by the transmission over generations of a set of beliefs, values, and skills that are socially generated but individually held (Maunder,1991 cited in Narayan,1997). Individuals are not necessarily to blame because they are victims of their dysfunctional subculture or culture(Bradshaw, 1986 in Bagachwa, 1994). American Sociology has long been fascinated by subcultures of immigrants as well as the wealthy and powerful. Culture is socially generated and perpetuated, reflecting the interaction of individual and community. This makes the “culture of poverty” theory different from the “individual” theories that link poverty explicitly to individual abilities and motivation. 

The study by Karmakar, Majumder and Dasgupta, (1996) reported that poverty incidences in Srilanka were prevalent in certain subculture of poor people and poor regions. The study continue to argue that people in poor regions develop a shared set of beliefs, values and norms for behavior that are separate from but embedded in the culture of the main society. Some societies in Srilanka were more susceptible to poverty than others and susceptibility is increased by strong beliefs that the poor are the ones needed by there Gods. 
[bookmark: _Toc365643049][bookmark: _Toc366574101][bookmark: _Toc366581091](iii) 	Structural Theories of Poverty 
Theorists in this tradition look to the economic, political, and social system which causes people to have limited opportunities and resources with which to achieve income and well being (Redelmeier, 1992 cited in Karmakar, et al., 1996). Thus, poverty is said to be caused by structural barriers that prevent poor from access and accomplishment in key social institutions including jobs, education, housing, healthcare, safety, political representation and others (Maliyamkono, 2006). People are prevented from achieving their potential by irrelevant criteria such as race, gender, age and other discriminative criteria. Hence, some selection criteria directly or indirectly exclude some groups of persons based on inappropriate criteria, community organizing and advocacy to gain political and economic power to achieve change (Chambers, 1993). Therefore progressive thought seeks reform of the system (structure) rather than punishing individuals. 

A study conducted in South Africa by Jorgensen and Abane (1999) reported that with increased race discrimination  in high paying job opportunities, leading to many people being unemployed, it resulted in increased poverty levels among the learned indigenous during the then apartheid. Moreover, the indigenous were discriminated from accessing quality health and education services. 

Also Sankaran, Achan et al, (1999) have reported a significant increase in poverty levels among women Thailand as a result of increased gender discrimination against them.  In Thailand women have limited opportunities and resources to enable them improve their well being. The study also revealed that socially women are not decision makers even for matters concerning them directly or the income they accrue.
[bookmark: _Toc365643050][bookmark: _Toc366574102][bookmark: _Toc366581092](iv) 	Geographic Theories of Poverty  
Rural poverty, urban disinvestment, Southern poverty, third-world poverty, and other framings of the problem represent a spatial characterization of poverty that exists separate from other theories (Narayan, 1997). Under this theory poverty is caused by geographic factors of a particular area. The theory calls attention to the fact that people, institutions, and cultures in certain areas lack the objective resources needed to generate well being and income, and that they lack the power to claim redistribution (Bradshaw, 1986 in Bagachwa, 1994). 

Social advantages and disadvantages concentrate in separate areas thus there are agglomeration of problems in some areas and economic growth in others. The economies of scale and resource distributions reinforce differences in economic development of different areas (Maliyamkono, 2006). Therefore under this theory rural areas suffer greatly from isolation. Jayasuria, (1991) used this theory for people who reside near the Nile river and others who don’t in Egypt. The study revealed that poverty levels are high for the people living far from the river. The author concluded that people living far from the river lack the resources needed to generate income as a result they become powerless to air their voice in claiming redistribution. 
[bookmark: _Toc365643051][bookmark: _Toc366574103][bookmark: _Toc366581093](v) 	Cumulative Theories of Poverty   
This theory builds on components of each of the other theories in that it looks at the individual and their community as caught in a spiral of opportunity and problems, and that once problems dominate they close other opportunities and create a cumulative set of problems that make any effective response nearly impossible (Harbermas, 1994 cited in Graham & Silverman, 2000). The theory suggests that poverty conditions and causes are linked in interdependent spirals of decline, and these spirals are very hard to reverse. Spirals of poverty, problems for individuals (earnings, housing, health, education, self confidence) are interdependent and strongly linked to community deficiencies (loss of business and jobs, inadequate schools, inability to provide social services and others (Bradshaw, 1986 cited in Bagachwa, 1994). Factors interact in complex ways. Community level crises lead to individual crises and vice versa, and each cumulate to cause spirals of poverty. 

The cyclical explanation explicitly looks at individual situations and community resources as mutually dependent, with a faltering economy, for example, creating individuals who lack resources to participate in the economy, which makes economic survival even harder for the community since people pay fewer taxes. This theory has its origins in economics in the work of Myrdal who developed a theory of “interlocking, circular, interdependence within a process of cumulative causation” that helps explain economic underdevelopment and development. The author noted that personal and community well being are closely linked in a cascade of negative consequences, and that closure of a factory or other crisis can lead to a cascade of personal and community problems including migration of people from a community (Bagachwa, 1994). Thus the interdependence of factors creating poverty actually accelerates once a cycle of decline is started.
[bookmark: _Toc366581094]2.4    Operationalisation of Terms           
Many indicators of poverty are used by various scholars/researches (Chambers, 1988). In this study, poverty reduction is operationalised by (i) houses constructed (ii) adequacy of clothing materials – clothes, beddings, shoes and others (iii) adequacy of furniture and household equipment – beds, chairs, tables, and kitchen apparatus. 

Poverty reduction is also operationalised by food sufficiency, ability to finance health, ability to finance education and savings. These measures were considered important because they provide insight information about the life of an individual and household, hence more realistic indicators of poverty. For instance, if a household/individual can manage to have optimal amounts/quantities of each, it or s/he would be living just above the poverty line. 

Therefore, the individual and a household are in a better position for pursuing other economic and social goals. Moreover as it was observed, these measures were centred at the household. The intention was to obtain insight about the real life situation of an individual/household, engaging in production of sweet potatoes. 
These measurements have advantage over direct measures such as income. As argued convincingly and used successfully in a study in Lushoto (Sender, 1990 cited in Kamuzora, 2004) this index of material well- being,
· is not only simple but importantly, its inputs have generally been observed to be closely correlated with current well- being and shows overall economic status of  the household as measured by other indicators;
· is not distorted by memory lapse
· requires information which is both easily collected by research assistants with little training and its elements are physically seen e.g. housing 
Further elaborations on the measurement of poverty are provided as follows:
[bookmark: _Toc366581095]2.4.1 	Houses Constructed
A constructed house was operationally defined to include constructed houses, or is in construction, or bought or renovated; or a plot of land that was purchased using the profits generated by sweet potatoes production. Household/individual engaging in cultivation of sweet potatoes was asked to provide information as to whether sweet potatoes farming enabled her/him to construct a modern house, buy one or renovate an old one, or buy a plot of land.
[bookmark: _Toc366581096]2.4.2 	Adequacy of Clothing Materials
This referred to having at least a pair of gowns, trousers, shirts, jackets, coats, bed-sheets, blankets, and shoes. Every member of the household that engage in sweet potatoes farming was expected to assert possession of relevant clothing materials. The wife/husband was to indicate whether adequacy of clothing materials for the family was delivered from benefits of sweet potatoes farming.
[bookmark: _Toc366581097]2.4.3 	Adequacy of Furniture and Household Equipment
The basic furniture and household equipment are beds, mattresses, chairs, tables, and kitchen apparatus. The wife/husband was required to indicate whether the household had adequate numbers for each furniture and equipment. Likewise s/he was requested to assert as to whether such assets were acquired from the benefits of sweet potatoes farming.
[bookmark: _Toc366581098]2.4.4   Food Sufficiency
Food sufficiency was operationalised as having enough food for the household or individual throughout the year. There is no one point of the year whereby an individual or household does not have enough to feed on. There three meals dairy at one disposal: breakfast, lunch, and supper/dinner. In additional, food sufficiency was to be achieved using the income generated from sweet potatoes. Farmers of sweet potatoes were asked to provide information as to whether sweet potatoes farming enabled her/him to have enough food to feed on, throughout the year from one harvest to the next harvesting season.
[bookmark: _Toc366581099]2.4.5   Ability to Finance Health
Ability to finance health services was limited to financial resources that can purchase a needed health service, particularly for curing the most common diseases: malaria, diarrhea, and typhoid fever. For instance, typical expenses include registration and consultation fees, laboratory tests, and medication charges. The ability to finance health services was to be delivered from the income generated from sweet potatoes. Farmers of sweet potatoes were asked to provide information as to whether sweet potatoes farming enabled them to afford cost of health services.
[bookmark: _Toc366581100]2.4.6   Ability to Finance Education
As the case with health services, ability to finance primary and secondary education by the household/individual engaging in sweet potatoes production was sought.  However, this ability was to be delivered from efficient and effective utilisation of the income generated from sweet potatoes.
[bookmark: _Toc366581101]2.4.7   Savings
Savings is the amount of money kept in a financial institution as an investment and at the same time as a safer way of keeping money fore future anticipated or not uses. Where access to financial institutions is limited, members of the public have their way of keeping safe the money. Some entrust their money to other people or religion authorities and others. Household/individual engaging in cultivation of sweet potatoes was requested to indicate to whether savings have or not grown from the time s/he started cultivating sweet potatoes.
[bookmark: _Toc366581102]2.5 	Theory of Production
The theory of production explain physical, both technical and technological relationship between inputs and output (Bailey & Parikh, 1990; Hall & Lieberman 1998; Hyman, 1989; Pindyky, 1989). The production theory seeks to analyze the input and output relations and provide explanations to the following theoretical issues. It explains whether output will decrease or increase in the same proportion if all the inputs are simultaneously increased (or decreased) at a certain rate. It also shows the expected proportion and amount of output if each input is doubled (or halved) (Bailey et al., 1990; Jehle & Renny, 2001). Second, how output can change when one input is substituted for other, supposing there more than one processes of producing a commodity. Third is about how to achieve the least cost combination of inputs or how to choose the optimum technique of production.
The tool of analysis which is used to explain the input-output relationships and gives the probable answer to the above queries is production function. The production function describes the technological relationship between inputs and output in physical terms (Kmenta, 1971). Production function includes a very wide range of inputs. However, economists have classified the inputs as land, labour, capital, raw materials, time and space. The production function to relate output to capital and labour begin by specifying the algebraic form of the production function.
[bookmark: _Toc366581103]2.5.1 	The Cobb- Douglas production function 
One widely used approach of production function employs the Cobb- Douglas production function. Cobb-Douglas production function assumes that there some degree of substitutability between inputs. Cobb- Douglas production function has the form
                                      Q= AKαL β

Where Q is output, A is a constant that depends on the units in which inputs and output are measured, and α and β are output elasticities of labor and capital, respectively (constant that tells about the relative importance of labour and capital in the production process). Ordinally α and β are less than one, a results consistent with the fact the marginal production of each input diminishes as that factor increases (Hyman, 1989). Output elasticity measures the responsiveness of output to a change in levels of either labor or capital used in production, ceteris paribus. Taking logarithms of both sides and adding a stochastic disturbance, Cobb-Douglas production function becomes linear in terms of the logarithms of the variables. The coefficients of α and β measures the elasticities of the output. 

The sum of the constants α and β has a special economic importance if α + β = 1, then the production function exhibits constant returns to scale; if α + β > 1, then there increasing returns to scale; and if α + β < 1, there are decreasing returns to scale. Cobb- Douglas function form is a useful production function from which one can easily obtain direct measures of the presence or absence of returns to scale (Pindyky, 1989).

The degree of substitutability between inputs is explained by marginal rate of technical substitution (MRTS). The marginal rate of technical substitution is the amount by which the quantity of one input has to be reduced when one extra unit of another input is used so that output remains constant (Davidson, 2004). It  is a rate which a producer is technically able to substitute (without affecting the quality of the output) a small amount of one input (such as capital) for a small amount of another input (such as labor) and is given by the ratio of the marginal products of the two inputs: 
MRTS = - MPL/MPK
Along an isoquant, the MRTS shows the rate at which one input for example, capital or labor may be substituted for another, while maintaining the same level of output. The MRTS can also be seen as the slope of an isoquant at the point in question. Since the isoquant is generally downward sloping and marginal products are generally positive, the MRTS is generally negative. The equality of the MRTS with the ratio of marginal products of capital and labor is a fundamental feature of production theory and helps to capture the concept of diminishing marginal productivity to a factor. Moving towards greater employment of capital and less employment of labour to produce a given level of output, it means moving from labor-intensive techniques (that is low capital-labor ratios) towards capital-intensive techniques (high capital-labor ratios). 
Thus, the declining MRTS can be interpreted as moving from lower capital-intensity to higher capital intensity, the marginal product of capital decreases (Bailey et al., 1990). Reciprocally, as we move from higher labor-intensity to lower labor-intensity, the marginal product of labor increases. 
[bookmark: _Toc243387109][bookmark: _Toc247279861][bookmark: _Toc247280236][bookmark: _Toc247281339][bookmark: _Toc247306851][bookmark: _Toc365643062][bookmark: _Toc366574114][bookmark: _Toc366581104][bookmark: _Toc243387110][bookmark: _Toc247279862][bookmark: _Toc247280237][bookmark: _Toc247281340][bookmark: _Toc247306852][bookmark: _Toc365643063][bookmark: _Toc366574115][bookmark: _Toc366581105] The Law of Diminishing Marginal Rate of Technical Substitution applies to isoquants with some substitutability between the inputs and states that as less of one input is used; increasing amounts of another input must be employed to produce the same level of output (Jehle et al., 2001).
In examining the factors influencing production, this study will employ the Cobb-Douglas function. The Cobb-Douglas functional form has been the most widely used in production analysis; it directly gives elasticities and permits calculation of the return to scale. It is generally flexible and allows for analysis of interactions among variables (Hall, et al., 1998; Hyman, 1989; Pindyky, 1989).
[bookmark: _Toc366581106]2.6    Factors of Production
Developing countries put a lot of emphasizes on developing the agricultural sector because the majority of the people obtain their livelihood form this sector (Lupatu, 1981). However, agricultural production varies greatly due to certain factors as discussed below.
[bookmark: _Toc366581107]2.6.1	Capital
Capital refers to all forms of reproducible goods used directly or indirectly in the production process (Hall, et al., 1998). In agricultural production capital includes tractor, fertilizers, seeds, and others (Cramer et al., 2001; Makeham et al., 1986; Msambichaka, 1994). The amount of capital required depends on the scale of production. A small peasant may do with a hand- hoe, a bush knife and a simple storage structure as capital. On the other hand a larger scale farmer will need several tractors, tillage equipment, godowns and others as the operation capital (Pindyky, 1989). Farmers in developing countries, particularly in sub Saharan Africa use very little capital because in most cases they run short of finance to purchase capital (Virman, 1997).  In addition farmers access to capital is exacerbated by lack of credit; formal credit institutions are not present in rural areas and informal lending from neighbours is constrained due to the fact that the whole village needs money to purchase/hire capital and other inputs at the same time when all the households are short of cash   (Pederson & Brake, 1994). The effect of this tendency is that production is lower than could otherwise (Lupatu, 1981). Therefore, more capital is required for increased production. 
[bookmark: _Toc366581108]2.6.2	Labour 
Labour is the human factor in the production process. It is considered as physical and mental effort in producing good and services (Hyman, 1989). Labour is a very important factor because it can be regulated in term of its quality and quantity (Jehle et al., 2001). The amount of labour the farmer expects to put into production affect the amount of output (Bailey et al., 1990). The agricultural knowledge and skills the farmer possess will also influence the amount to be produced given the same condition when compared to another who has less knowledge and skills in producing the same output. This is the factor of quality of labour, that is, given farmers who can put  in the same quality of labour in order to produce the same product under identical conditions, the farmer with superior knowledge, skills and experience can produce more than the one with less of the qualities. Therefore, labour should not only be viewed in terms of people available since people vary in terms of the amount of labour the put in the production process (Bailey et al., 1990).
[bookmark: _Toc366581109]6.2.3	Land 
Like other factors of production land is also a pre-requisite for any production. Productions whether agricultural or industrial have to use land in the process of its production (Poonte, 2001). Holding other factors constant, more land is required for an increased agricultural production.
                                                   
[bookmark: _Toc366581110]2.7     Sweet Potatoes Production Success Factors
Generally, in order for any economic activity, sweet potatoes production inclusive, to succeed several success factors must be in place. The proponents of credit approach argue that people who live in developing countries can improve their living standard by engaging in agricultural production and that the financial institutions should support their initiatives by providing them with credit (Kessy, 2006; Poulter, 2000; Woolfe, 1992). It can be shown, for example, that as long as the marginal return on the variable inputs employed in production are higher than the rate of interest paid (on the loan), the rate of growth of the producer’s wealth will increase as access to credit increases (Pederson and Brake, 1994). Lack of credit forms a barrier for the farmers as they rarely have the capital to pay for the agricultural inputs and marketing of the goods at larger markets, and thus they have little option but to sell the products to traders coming to the farms (Kotler, 2006; Makeham, 1986). To qualify as a key success factor, the credit must be able to meet the financial requirements for a particular production essential for alleviating poverty (Poulter, 2000; Virman, 1997).	

Regarding to commitment, success in agricultural production hinges on the extent to which one is willing to utilize the available potential in a particular locality (Chandra, 2006; Hazell, 2001; Longhurst, 1989). In addition, farmers’ technical- know-how (technology) plays a significant role in increased agricultural production (Lupatu, 1981; Nweke, 1998). In agricultural context, technology includes aggregate of mental and physical capabilities that are essential for efficiently and effectively managing the production (Onanyemi, 1998; Poonte, 2001). It involves the application of both human potentials (skills, knowledge, information) and physical or material aspects (equipment and tools) (Goossens, 1996). Technology factors would enable the poor, given the level of commitment, to meet for instance, quality and quantity aspects of the product or service (Bailey, 1990; Ekman, 1998).  

Moreover, environmental and physical infrastructure factors can limit efforts for reducing poverty (Braggs, 1998; Kohls, 1990). Environmental factors can contribute positively or negatively to the efforts towards poverty alleviation (Riestra, 1999). For example, farming patterns of a particular area are to a great extent dictated by the amount of rainfall, its distribution and reliability plus optimum temperature regime (Lupatu, 1981). Regarding physical infrastructure, the availability of transport enhances agricultural productivity by addressing the spatial dislocation and any distributionally unacceptable consequences associated with lack of adequate means of transport particularly for the rural poor (Braggs, 1998; Kohls, 1990; URT, 2005).
[bookmark: _Toc366581111]2.8    The Role of Sweet Potatoes Production in Poverty Reduction 
Theoretically, sweet potatoes production can help to promote food security of the rural poor, bring more work to the area, and reduce the proportion of their budget families spend on food (Hazell, 2001; Riestra, 1999). In Egypt sweet potatoes production has managed to reduce poverty through cheaper food throughout the year (Chandra, 2006; Onanyemi, 1998). This situation implies that the development of sweet potatoes could be an effective policy instrument to improve food security, poverty alleviation and health standards in tropical regions.

Sweet potatoes production is an important source of livelihood for many people in developing countries (IITA, 2007; Peters, 2002; Temu et al., 2007).  Sweet potatoes production plays a key role in generating employment. In Africa Sweet potatoes production employs over 20 million people (Rosegrant et al., 2001). Some 40% of the workforces in rural area of sub-Saharan Africa are at least partly engaged in sweet potatoes production (Maxwell, 2000). Country wise, sweet potatoes production provides employment for about 12% of the total labour force in Egypt (CIP, 2004; Gregory, 2004). In addition, sweet potatoes production employed over 3 million people in Kenya (Abidin, 2004). 

Regarding to the processing and marketing, sweet potatoes generate employment to more than 210 million people in the world and provide opportunities for the development of rural people (FAO, 1995).Therefore, increasing sweet potatoes production has benefited millions by generating patterns of development that are employment-intensive and benefit both rural and urban areas (Ramasamy, 1991; Sadoulet, 1996; Vinand, 2003). 

Sweet potato also plays an important role in income generation and poverty alleviation. This can be either directly through income generated from sweet potato farming or integrating farming systems (Ayoola, 2004; Bokanga, 1998; Gregory, 2004). Sweet potatoes productivity gains have raised rural incomes in two ways: (i) by directly increasing farmers’ incomes and, (ii) by increasing accessibility of employment opportunities and wages (Hazell, 2001; Lanjouw, 1998; Ramasamy, 1991).  Chandra, 2006 indicated that sweet potatoes production plays an important role in generating income in Egypt, Malawi and South Africa. According to Sadoulet (1996) 10% increase in total factor productivity in the World sweet potatoes production would raise the incomes of small-scale farmers by 5%. Likewise, the study done by Acharya and Sophal (2002) revealed that a 10% increase in yields resulted in 8.8% increase in household income. 

Moreover, most authors indicated that, sweet potatoes production has raised the standard of living of the beneficiaries, their families, and the community as a whole through financing education and health services (Hazell, 1991; Longhurst, 1989; Willem, 1996). About 250 million people in the world are said to have their education and health services financed through sweet potatoes production in the world (Vinand, 2003).

Additionally, sweet potatoes production could relax ones constraints on investment such as savings constraints (Foodnet, 2001; Gregory, 2004; Onanyemi, 1998; Vinand, 2003). In theory, sweet potatoes production is found to have a positive impact on ones economic well-being through several mechanisms like increased investment and promotion of endogenous economic growth (Lanjouw, 1998; Ramasamy, 1991; Rosegrant, 2001).  Endogenous growth theories assign an important role to investment both in the short and long term. For example, Todaro and Smith, (2006) identifies investment as a key determinant of growth with its effects on poverty reduction. Thus one would expect a positive relationship between sweet potatoes production and poverty reduction through various investments (Vinand, 2003)
[bookmark: _Toc366581112]2.9    	Empirical Literature Review 
[bookmark: _Toc366581113]2.9.1 	Factors Affecting Sweet Potatoes Production
Sweet potatoes production has been affected by some factors which cause its produce to vary greatly among farmers. Empirically the factors affecting sweet potatoes production has been examined in various parts of the world.

Regarding credit, Kashuliza (1998), reveals that people in developing countries can improve their living standard through increased agricultural production after financial institutions have supported them with credit. Additionally, Burnside, (1998); Hazell, (2001); Kahama, et al (1986); Kasilo, et al,.(2000) and Maliyamkono, (2006)  argues that the major causes for the persistence of poverty in the farming communities is the inability of the people to mobilise sufficient resources to constitute capital for investing in economic activities. 

In addition, agricultural varieties play a significant role in influencing production (Foodnet 2001; Kayuni, 2006; Mtakubwa, 2007).  Goossens, (1996) found that among the causes of low yield in agricultural production was lack of improved varieties. The author argues that for increased production farmers’ must be supplied with improved varieties. Likewise agricultural extension services are of vital importance for the betterment of agricultural production (Longhurst, 1989; Onanyemi, 1998). Hazell (2001), in a study on the impact of agricultural extension services on farm produce, indicated that the production level for farmers provided with extension services was high compared to those who did not access the services. 

Apart from the above factors, land tenure influences the farmers’ motivation to participate in agricultural production. Tewe, et al., (2003) observed that in Nigeria, forms of tenure with longer terms and that are secure and provides more benefits to their holders stimulate agricultural production. 

Moreover, farm management skills have been reported to influence agricultural production (Dixie, 1989; Goossens, 1996; Willem, 1996). Farm management skills expose the farmer to the right production requirements by adherering to some pre-requisites for a particular agricultural production (Ramasamy, 1991; Woolfe, 1992). Makeham (1986), in a study on the role of farm management skills in Peru, found that acquisition of farm management skills enable farmers to practice agricultural activities properly with its resultant increased yields. 
[bookmark: _Toc366581114]2.9.2 	The Contribution of Sweet Potatoes Production on Poverty Reduction
Empirically the contribution of agricultural production, sweet potatoes production in particular, in improving the welfare of the people has been examined in different areas. Many studies have indicated that the contribution of sweet potatoes on poverty reduction is mixed. Some have found a statistically significant correlation between sweet potatoes production and poverty reduction while other studies found otherwise. 
Regarding the increased income as one of the criterion for poverty reduction, authors have indicated that sweet potatoes production have contributed positively to the income. For example the study done in Malawi indicated that the per capita annual income of the households that produces sweet potatoes was 26% higher than that of the control households. It also showed that 50% of the households involved in sweet potatoes production had an annual income of more than 200,000 Kwacha per annum, where this was true for only 29% of the control group (Vinand, 2003). As a result the increased income can relax farmers’ financial constraints (Bokanga, 1998; IITA, 2007). If sweet potatoes production is used to relax financial constraints it is expected to be positively correlated with investment in various economic activities. Longhurst, 1989; Nweke,1998 and Poulter, 2000) show that sweet potatoes production has a beneficial effect on growth in sub-Saharan African countries through financing investments, although the effect on growth is small because productivity is low.

However, other authors indicated that sweet potatoes have negative impact on growth and its resultant investment (Riestra, 1999; Tewe, 2003). The author argued that high level of sweet potatoes production in African countries in many cases has negative effects on investment due to problems of market and storage of sweet potatoes as well as the fact that the crop is placed as a low value food. Thus increased production of sweet potatoes may not result into investment because of its perishability, inability of the local market to absorb the entire produced amount and the low status of the crop among the people.  In addition, Tewe,at el 2003 argued that sweet potatoes production does not contribute to savings and that it fails to help the fight against poverty. The author used data from six districts in Nigeria and concluded that sweet potatoes production in Nigeria does not result into increased savings for the majority of farmers.

Conversely, Temu (2007) and Peters (2002) found that in developing countries, sweet potatoes production has not been given much attention by policy makers as the crop is placed low in terms of status and have few agro-processing industries. This interpretation suggests that sweet potatoes market is very much limited since the crop is mainly for home consumption and the impact on savings depends on whether the market for sweet potatoes is sufficient (Foodnet, 2001; Gregory, 2004).

[bookmark: _Toc366581115]2.10 	Analytical Framework for Poverty Reduction through Sweet Potatoes Production                                                                  
Following from the literature review, seemingly sweet potatoes production can substantially contribute towards the reduction of poverty. Therefore given the literature reviewed it is possible to visualize and conceptualise a generic analytical paradigm for poverty reduction through sweet potatoes production as an intervention strategy.

Figure 2.1 shows the structure relationships that was investigated. This is the schematic conceptual framework for this study on the extent to which sweet potatoes production has improved the standard of living of the people (poverty reduction) in the study area. Five dimensions are identified in the framework.

Part A portrays the presence of factors of production. It is assumed that, the factors of production are available in varying combinations, for sweet potatoes production to occur.
Having the factors of production in place households have resorted into sweet potatoes production as an intervention strategy for improving their income, as it has been portrayed in Part B.

Through these efforts some changes seem to emerge as it is portrayed in Part C of the model. It is assumed that through this intervention (sweet potatoes production), the income will improve amongst the households. 

Having their income improved through sweet potatoes production, household can spend in house construction, purchasing clothing materials, purchasing furniture and household equipments, purchasing food, financing health services, financing education and for savings; as it is shown in part D.. 

Households’ expenditure in the named activities will lead to attainment of some indicators of improved welfare as it is depicted in part E of the model. These indicators include good housing, adequacy clothing materials, food sufficiency, improved health status and high literacy rate. Having attained this indicators, households will be said to have their welfare improved as part F shows.

 (
Capital 
Land
Labour
Credit
Experience in production
Extension services
SWEET POTATOES PRODUCTION
IMPROVED INCOME
Expenditure on house construction
Expenditure of clothing materials.
Expenditure of furniture and household equipments
Expenditure on health services
Expenditure on education services
Savings
Food security
Employment
Education (high literacy)
Adequate clothing materials
Health improvement
Good housing
IMPROVEMENT IN LIVING STANDARD OF THE PEOPLE
PART A
PART B
PART C
PART D
PART E
PART F
)
 Source: Adapted from Peters, 2002 and Vinand, 2003
[bookmark: _Toc247279870][bookmark: _Toc247280245][bookmark: _Toc247281348][bookmark: _Toc247306860][bookmark: _Toc365643071][bookmark: _Toc366574126][bookmark: _Toc366581116]Figure 2.1: Analytical Paradigm for Poverty Reduction through Sweet Potatoes Production	

[bookmark: _Toc366581117]
CHAPTER THREE
[bookmark: _Toc366581118]3.0	METHODOLOGY
[bookmark: _Toc366581119]3.1   Overview
This chapter describes the study area and the methodology employed in the study. Description of the location of the study area is given.  The chapter also provides clarification on the study design, sampling unit, sample size and sampling techniques and procedures employed. Description of the data collection instruments, data collection procedures and data analysis procedures are also given. 
[bookmark: _Toc366581120]3.2   Location of the Study Area
As stated earlier, the study was conducted at Ihanja division in Singida district. The choice of Ihanja division was based on the fact that sweet potatoes are highly grown in the division and the researcher’s thorough knowledge of the area. 

[bookmark: _Toc366581121]3.3   Research Design
A cross- sectional research design was used in this study. It has the advantage of the researcher to save time and collect the data at a single point in time (Bailey, 1994). The design provides useful information for simple statistical description and interpretation (Babbie, 1995). It allows determination of relationship between different variables that are focused in the study.
[bookmark: _Toc366581122]3.4   Data Requirements and Source
Both secondary and primary data were collected and then used to gather information needed for the analysis of this study. 
[bookmark: _Toc366581123]3.4.1   Primary Data 
Primary data were collected from farmers and traders using a structured questionnaire with both open ended and closed ended questions. Open-ended questions were used to get different comments and opinions of the respondents
[bookmark: _Toc365643079][bookmark: _Toc366574134][bookmark: _Toc366581124](i)    Primary Data Sources
Primary data were collected by single visit interview (cross-sectional survey) to target group by means of structured questionnaires, direct observations, interviews and focus group discussions.
· Direct observation was used by the researcher to collect the information by observing physical elements like housing quality, clothing materials, furniture and household equipments. 
· Focus group discussion; the researcher conducted focus group discussion for community members using interview guide. Interviews and informal discussion with division, ward and village leaders, and other stakeholders involved in sweet potatoes production was also used to gather various information. Focus group discussion was done so as to supplement the information obtained from the households head as well as to obtain specific information concerning village issues which was not clear to common villagers.  
· By Questionnaire; under this method, the respondents were required to answer the questions prepared in the paper. Both structured and unstructured (non- structured) questionnaire were used. Also Personal interview was used using questionnaires guides to ask questions by face-to-face contact with government officials. 
[bookmark: _Toc366581125]3.4.2   Secondary Data 
Secondary data from different sources such as report from districts agricultural office, library (Sokoine National Agricultural Library) and web-sites were collected and then used in order to complement the information obtained from primary data. The researcher passed through various publications of central and local governments like MKUKUTA documents, economic reports of Tanzania in different years, agricultural marketing policy and various reports associated with agricultural issues. Also secondary data were collected from different documents, from district to village level. The data from these documents included; number of divisions, wards and villages. While the number of divisions was obtained from the district, the number of wards was obtained from the division. From the ward, the number of villages was obtained. Other information obtained was on socioeconomic characteristics.
[bookmark: _Toc366581126]3.5   Sampling Techniques 
The population of study were farmers growing sweet potatoes. Multistage sampling technique was used to obtain a sample frame for the study. Purposive, random and systematic sampling techniques were employed as criteria for sample selection.  In light of the above techniques, one out of five divisions namely Ihanja in the district was purposively chosen in this study to select three villages from which sample households were obtained. 

Similarly, purposive sampling technique was used to select the most dominant sweet potatoes growing ward in the study area and obtain three villages based on logistical support and advice from district officials and Ward Executive Officers (WEOs). A complete list of all units in the population was made available in collaboration with the village leader. The population was stratified based on duration of stay (≥ 3 years). From the stratified strata, 150 names were drawn using simple random sampling technique. 

Bailey, (1994) defined the sampling frame as a complete list of all the study units of analysis in a population from which a sample is to be drawn. He further said that, the unit of analysis is the individual item under study. In this study, the household engaged in growing sweet potatoes were units of study. For purpose of this study, a household implies a group of people living together in the same house or in a cluster of houses, working together, sharing common kitchen and pooling their incomes for the betterment of all members. 
[bookmark: _Toc366581127]3.6   Sample Size 
The sample size was drawn based on probabilistic sampling techniques. A sample size of 150 respondents was selected by simple random sampling method. 
[bookmark: _Toc366581129]3.7    Data Analysis
Both descriptive and quantitative analyses were employed in this study. The main analytical methods that were employed in this study were:-
[bookmark: _Toc365643083][bookmark: _Toc366574138][bookmark: _Toc366581128]Table 3.1:   Sample Frame, Unit and Size 
	Sampling frame
	Sample unit
	Sample size

	Ngiloli
	Household
	50

	Ihenje
	Household
	50

	Tabu hoteli
	Household
	50

	TOTAL
	N= 150


Source: Field Survey data, 2012
[bookmark: _Toc366581130]3.7.1   Descriptive Statistics Analysis
Part of the analysis in this study was based on descriptive statistics analysis by using Statistical Package for Social Science (SPSS). Descriptive analysis employed involved the use of frequencies, means, cross tables, and correlation coefficients of some critical variables.
[bookmark: _Toc366581131]3.7.2   Quantitative Analysis
[bookmark: _Toc365643087][bookmark: _Toc366574142][bookmark: _Toc366581132]Econometric models
Quantitative statistics analysis was used to assess factors influencing sweet potatoes production in the study area. The key econometric technique adopted in this study was multiple regression analysis using STATA.
[bookmark: _Toc365643088][bookmark: _Toc366574143][bookmark: _Toc366581133]Model specification
A test to examine the effect of predictor variables on sweet potatoes production was done. Formation of the model was influenced by a number of working hypotheses. It was hypothesised that sweet potatoes production was influenced by a number of factors. Some variables were hypothesised to influence sweet potatoes production. These included capital, land size, labour, amount of credit accessed, and farmer’s experience in the study area.

The econometric model was derived from the Cobb-Douglas production function. The Cobb-Douglas functional form has been the most widely used in production analysis; it directly gives elasticities and permits calculation of the return to scale. Moreover, this production function has the property that the exponents of the inputs add up to one, which gives constant return to scale (Gujarati, 1995; Pindyky, 1989). The Cobb-Douglas production function takes on this form; 
Q = A. K α.Lβ…………………………………………………………………………………...1
Where
• Q = Output
• K = Capital
• L = Labor
• A is a constant term

Letting Y= output, X1= capital input, and X2= labour input and by taking logarithms of both sides and adding a stochastic disturbance, equation 1 becomes linear in terms of the logarithms of the variables as equation 2 shows.

log Yi = log A + β1 log Xi1 + β2 log Xi2  + ......+ βk log Xik + βk Dk  + ui....... ..................................2          

Where: 
· log A = β0 (the intercept)
· u is the error term.

Thus, using a linear presentation and taking into account the variables considered in this study, the used model was as follows:
log Yi = β0 + β1 log X1 + β2 log X2 + β3 log X3 + β4 log X4 + β5 log X5 +  β6 D1 + β7 D2 +β8 D3  +u…...3          
Where by:
Y     	= 	Total annual sweet potatoes production in bags (1bag = 100 kilograms)
X1	 = 	Capital per hectare of land (costs used to finance capital) 
X2 	 = 	Land size in hectares
X3	  = 	Labour in person hours	
X4 	 = 	Amount of credit accessed in shillings
X5     = 	Farmer's experience in years
D1    	= 	Dummy variable aimed at capturing the effect of poverty status on sweet 
               potatoes yields (D1 = ‘‘1’’ if not poor and ‘‘0’’ if otherwise). 
D2   	= 	Dummy variable aimed at capturing the effect of location on sweet 
               potatoes yields (D2 = ‘‘1’’ if Ngiloli village and ‘‘0’’ if otherwise). 
D3  	= 	Dummy variable aimed at capturing the effect of location on sweet 
               potatoes yields (D3 = ‘‘1’’ if Ihenje village and ‘‘0’’ if otherwise). 
β0 	  = Constant coefficient
ui 	  = Disturbance term 

β1, β2, β3, β4 β5  = Regression coefficients (elasticities) of capital, land, labour, 
          amount of credit accessed and farmer's experience variables respectively.    
β6 = Coefficient of the dummy variable representing the difference in the intercept 
        between the indicated condition (not poor) and the benchmark category 
β7 = Coefficient of the dummy variable representing the difference in the intercept 
        between the indicated condition (Ngiloli village) and the benchmark category        
       (Tabu hoteli village).
β8 = Coefficient of the dummy variable representing the difference in the intercept 
        between the indicated condition (Ihenje  village) and the benchmark category
        (Tabu hoteli village).
[bookmark: _Toc365643089][bookmark: _Toc366574144][bookmark: _Toc366581134]
Expected results
X1 = Capital (+):  For increased sweet potatoes production more capital is   required. Thus households with sufficient capital were expected to have more yields.
X2= Land size (+): It is the total land that a household has access to. Holding other factors constant, more land is required for an increased sweet potatoes production.
X3= Labour (+):  More labor is required for an improved sweet potatoes production. Large households will be able to provide the labor that might be required for increased sweet potatoes production. 
X4 = Amount of credit accessed (+): This indicates the amount of credit accessed for purchase of farm production inputs for sweet potatoes production. Households who have access to credit can relax their financial constraints and purchase production inputs.
X5 = Farmer's experience (+): An experienced farmer was hypothesized to be more likely to adopt improved farming skills and so make better farming decisions.
D1= Not poor (Dummy variable) (+): Not poor households were hypothesised to have more yields than the poor households.
D2= Ngiloli (Dummy variable) (+/-): Ngiloli households are hypothesised to have more or less yields than the poor households. 
D3= Ihenje (Dummy variable) (+/-): Ihenje households were hypothesised to have more or less yields than the poor households.













[bookmark: _Toc366581135]
CHAPTER FOUR
[bookmark: _Toc366581136]4.0    RESULTS AND DISCUSSION
[bookmark: _Toc366581137]4.1   Overview
This chapter presents findings and discussions of the study. First, the pattern of sweet potatoes production among villages was examined. Second, the effects of income earned from sweet potatoes on variables such as houses constructed, clothing materials, furniture and household equipments, education, health services, food sufficiency, and savings addressing poverty reduction strategy at household level was examined. Third, the factors that influence production of sweet potatoes in the study area was identified. And fourth,    the policies to improve sweet potatoes production in the study area have been recommended.
[bookmark: _Toc366581138]4.2    Descriptive Statistics
This section reports summary statistics of some study variables.
[bookmark: _Toc366581139]4.2.1  Households Head Characteristics
Characteristics of respondents interviewed have important social and economic implications towards sweet potatoes production. This section therefore describes the characteristics of sampled respondents, focusing  on age, sex, martial status, education level, family size, and number of household members working  in the farm full time.
[bookmark: _Toc365643095][bookmark: _Toc366574150][bookmark: _Toc366581140](i)	Age of the Households Head 
Age is an important factor which influences decision making (URT, 2004; THDS, 1996). The distribution of households head into age groups showed that in the study villages majority of them were between 18-38 years (Table 4.1). This  constituted 56% for Ngiloli village, 46% for Ihenje and for Tabu hoteli village it was 50%. The mid age group (39-59) consisted 42% of the sample households in Ngiloli village with 40% each  for  Ihenje and  Tabu hoteli villages. Out of fifty  sample households in Ngiloli village only 2% were in the age group of 60 years and above, suggesting that the village had many working force compared to the other two villages. Overall, majority of respondents (50.67%) were in the age category of 18- 38 years. About 40.67% falled in the  39- 59 years age category whereas those having more than 60 years were 8.67% (Table 4.1). 
[bookmark: _Toc365643096][bookmark: _Toc366574151][bookmark: _Toc366581141]Table 4.1:  Distribution of  Respondents by Age
	
Variable
	Tabu hoteli                      Ngiloli                      Ihenje               0verall
 (n =50)                            ( n=50)                      (n=50)               (n=150)

	
	% respondents

	Age category
	
	
	
	

	18-38 years
	50.00
	56.00
	46.00
	50.67

	39-59 years
	40.00
	42.00
	40.00
	40.67

	60 years and above
	10.00
	2.00
	14.00
	8.67

	Total
	100
	100
	100
	100


Source: Field Survey data, 2012
[bookmark: _Toc365643097][bookmark: _Toc366574152][bookmark: _Toc366581142](ii)	Sex of the Respondents
In Ngiloli village male headed households constituted 94% of the sampled households. The rest 6% of the surveyed households was headed by female. About 96% of the surveyed households in Ihenje village were under the headship of males. Only 4% of the surveyed households in Ihenje village were headed by female. Like in Ngiloli village, the headship of the households in Tabu hoteli village, were in the same proportion of 94% and 6% for male and female headed households respectively (Table 4.2). Thus, the general results showed that the head of households engaging in sweet potatoes production in the study area were mostly males, composing 94.67% of the entire selected sample. The remaining 5.3 % comprised of female headed households. This trend is a common phenomenon in Africa tradition where marriage plays an important role in the society and the husband is in most cases the household head (Jayasuria, 1991; Narayan, 1997).  
[bookmark: _Toc365643098][bookmark: _Toc366574153][bookmark: _Toc366581143]Table 4.2: Distribution of the Sex of Respondents
	
Variable
	Ngiloli                      Ihenje                Tabu hoteli            0verall
(n =50)                     ( n=50)                     (n=50)               (n=150)

	
	% of respondents

	Sex of the household head
	
	
	
	

	Male
	94
	96
	94
	94.7

	Female
	6
	4
	6
	5.3

	Total
	100
	100
	100
	100


Source: Field Survey data, 2012
[bookmark: _Toc365643099][bookmark: _Toc366574154][bookmark: _Toc366581144](iii)	Education Level of the Respondents
The survey results on the level of education indicate that villagewise the proportion of the households head with primary education was 80%, 72% and 78% for Ngiloli, Ihenje and Tabu hoteli village respectively (Table 4.3). Comparatively, Ihenje village had the largest proportion (22%) of the households head with non formal education followed by Tabu hoteli at 14% while no household had non formal education at Ngiloli village. Households head with post secondary education formed 6% of households head for Ngiloli village; those with secondary education were 14%. At Ihenje village the education level of the household heads with post secondary was in the distribution of 2% whereas 72% primary education while 4% attained secondary education. Like in Ihenje village, only one household head (2%) had attained post secondary education in Tabu hoteli village. Household heads with primary and secondary education were 78 % and 6 % respectively in Tabu hoteli village. The overall level of education of the households head ranged from non formal to post secondary education with the majority (76.7 %) having attained primary education. Additionally, 8% attained secondary education, 3.3% had post secondary education and 12% had no formal education (Table 4.3). The reasons for high level of primary educations in the study area might be due to deliberate effort made by the government in 1978 to expand primary education in the country, which was made compulsory for all children of 7-14 years (THDS, 1996).  
[bookmark: _Toc365643100][bookmark: _Toc366574155][bookmark: _Toc366581145]Table 4.3: Distribution of  Respondents by Level of Education
	
Variable
	           Ngiloli                       Ihenje               Tabu hoteli          0verall
          (n =50)                      ( n=50)                    (n=50)               (n=150)

	
	% respondents

	Level of education
	
	
	
	

	Non-formal 
	0
	22.00
	14.00
	12.00

	Primary 
	80.00
	72.00
	78.00
	76.67

	Secondary 
	14.00
	4.00
	6.00
	8.00

	Post secondary 
	6.00
	2.00
	2.00
	3.33

	Total
	100
	100
	100
	100


Source: Field Survey data, 2012
[bookmark: _Toc365643101][bookmark: _Toc366574156][bookmark: _Toc366581146](iv)	Marital Status and Household Size
The results showed that in Ngiloli village, 82% of the respondents were married, 10% were single while 8% of the respondents were widowed (Table 4.4). Furthermore,  the study showed that there were no divorced respondents in Ngiloli village. Ihenje village had more married respondents than the other two villages at the proportion of 96%. Only 4% of the respondents were widowed in Ihenje village with neither single nor divorced household head. For Tabu hoteli village, 88% of the respondents were married with single respondents at only 4%. Divorced households head were reported only at Tabu hoteli village at 6%. In comparative terms, a large proportion (10%) of single households head was reported at Ngiloli village followed by 4% at Tabu hoteli village.The overall marital status result showed that 88.67% of the respondents were married followed by single and widowed both comprising (4.67%) and about 2% of the respondents were divorced (Table 4.4).
[bookmark: _Toc365643102][bookmark: _Toc366574157][bookmark: _Toc366581147]Table 4.4: Proportion of the Respondents by Marital Status 
	
Marital status
	            Ngiloli                      Ihenje                Tabu hoteli         0verall
            (n =50)                     ( n=50)                    (n=50)             (n=150)

	
	% of respondents

	Single
	5
	0
	2
	4.6

	Married
	41
	48
	44
	88.7

	Widowed
	4
	2
	0
	4.6

	Divorced
	0
	0
	3
	2

	Total
	100
	100
	100
	100


Source: Field Survey data, 2012

Regarding household size, the majority (56%) of the sampled households in Ngiloli village had a range of  6-10 members, compared to 42% who reported 1-5 members. Households with more than 10 people constituted 2% (Table 4.5) for Ngiloli village. Ihenje village had 62% of the households with members ranging from 6-10 persons and 36% with 1-5 persons. Moreover, only 2% of the households in Ihenje village had members exceeding 10 persons. Unlike Ngiloli and Ihenje villages, Tabu hoteli village had less  proportion (46%) of the households with 6-10 members  but with more (50%) households in the 1-5 persons category.  Households  with more than 10 persons were 4% of the total sampled households in Tabu hoteli village.


Moreover, the general results showed that about 54.7% of the households interviewed had members ranging from 6-10 persons, followed by 42.7% with 1-5 household members and 2.6 % of household had more than 10 people (Table 4.5). The largest family size was recorded in Ihenje village with an average 6  persons per household. The overall average household size in the study area was 6 people per household. This was higher than that revealed by the 2002 population and housing census of Tanzania which indicated an average family size of 4.6 people in Singida District (Tanzania National Website, 2003).
[bookmark: _Toc365643103][bookmark: _Toc366574158][bookmark: _Toc366581148]Table 4.5: Distribution of the Respondents by Household Size 
	
Household size
	           Ngiloli                     Ihenje               Tabu hoteli            0verall
           (n =50)                     ( n=50)                  (n=50)                  (n=150)

	
	% of respondents

	 1-5
	42
	36
	50
	42.7

	 6-10
	56
	62
	46
	54.7

	10 and above
	2
	2
	4
	2.6

	Total
	100
	100
	100
	100


Source: Field Survey data, 2012
[bookmark: _Toc365643104][bookmark: _Toc366574159][bookmark: _Toc366581149](v)	Household Compositions
In terms of composition, 70% of the respondents in Ngiloli village had children aged between 0-12 years (Table 4.6). The proportion of the households with old people (inactive labour force) was 56% of the sampled respondents in the village. In Ihenje village 74% of the respondents had children aged between 0-12 years. Households with old people constituted 52% of the sampled households in Ihenje village. Like in Ngiloli village, households with children aged between 0-12 years constituted 70% of the sampled households in Tabu hoteli village.

In general 71.3% of the respondents had children aged between 0-12 years. This comprised 41.3% and 58.7% of males and females children respectively. The proportion of the households with old people (inactive labour force) was 50% of the total households, with females occupying the large portion of 68.1% of the total old people in the study area. The remaining 31.9% comprised of male old people. Apart from having inactive labour force, all the three villages had people of working age. In Ngiloli village, working age comprised of 46.3% men and 53.7% female whereas in Ihenje village the distribution of working age was 47.1% men and 52.9% female. A large proportion of female working age was found in Tabu hoteli village with 55.4% while men were 44.6% of the working age in the very village. Overall analysis of working age in the study indicated that, all households had people of working age with 54.1% and 45.9% of female and male respectively (Table 4.6). This is in compliance with the study by Maliyamkono, et al 2006 and Kaswamila, 2002) who found that women are the major labour force in agricultural activities. 
[bookmark: _Toc365643105][bookmark: _Toc366574160][bookmark: _Toc366581150]Table 4.6: Composition of the Household Members
	
Variable
	Ngiloli
(n =50)
	Ihenje
(n =50)
	Tabu hoteli
(n =50)
	Overall
(n=150)

	
	Percentage of respondents

	
	M
	F
	T
	M
	F
	T
	M
	F
	T
	M
	F
	T

	Children between  
0-12 years
	88.6
	42.9
	70
	86.5
	64.9
	74
	85.7
	77.1
	70
	67
	84
	71.3

	Old people (60 years and above)
	39.3
	85.7
	56
	42.3
	88.5
	52
	40
	85
	40
	63
	76
	49.3

	Workforce
	46.3
	53.7
	87
	47.1
	52.9
	92
	44.6
	55.4
	89
	48
	56
	64


Source: Field Survey data, 2012

Further analysis revealed that 50.7% of the interviewed households had people of working age in the category of 1- 4 people, followed by 40.6% with 5-7 people.About 8.7% of the households had working force ranging from 8-10 people. This age group was potential labours to the household agricultural activities. 

The average household potential labour for agricultural activities was 3.4 people.  This average finding approaches the study based on 2002 population census, which came up with the average of 4.3 potential labours for agricultural activities (URT, 2003).  
[bookmark: _Toc365643106][bookmark: _Toc366574161][bookmark: _Toc366581151](iv)	Inputs Used in Sweet Potatoes Farm for the Last Season 

In all the sampled villages, the interviewed households head were using hand hoe with no fertilizer application. Only local varieties were grown in the study area. No pesticides were used except in very few cases of ash application on leaves as a means of controlling sweet potatoes butterfly. There were no household found using ox-plough or tractor in cultivation of sweet potatoes; the reason advanced for this was that ox-plough or tractor can not prepare ridges where sweet potatoes are always planted. According to them the only farming tool appropriate for sweet potatoes production is hand hoe; as ridges can be easily prepared using it. This appears to contradict the way sweet potatoes is cultivated in developed countries where tractors and other heavy implements are used (Longhurst, 1989; Ramasamy, 1991; Vinand, 2003). Possibly the reason for this might be explained by ignorance in technical know how concerning sweet potatoes production. 

Looking at the inputs used in farming, it suggest that the farming system practiced in the study area was almost subsistence one. These results give the roughly picture of many farmers in Tanzania who are engaged in farm activities. From literatures about 80 percent of people in Tanzania are farmers but what is produced is still not adequate to feed the population (NBS, 2002; URT, 2004). 
[bookmark: _Toc365643107][bookmark: _Toc366574162][bookmark: _Toc366581152](vii) 	Sources of Labour for Sweet Potatoes Production
Labour is one of the most important production resources in smallholder agriculture where adoption of less labour intensive technology is minimum. Sweet potatoes production in the study area took place on traditional farming system. The survey showed that the  proportion of the households that  depended on family labour only was 66%,  80% and 84% for Ngiloli, Ihenje and  Tabu hoteli villages respectively (Table 4.7). Both family and hired was used by 32% of the households at Ngiloli village and 20% at Ihenje village. Tabu hoteli village had the least use of both hired and family labour at 16% of the total households.
Moreover, further analysis indicated that in general 76% of the respondents in the study area depended on family labour only in performing farm activities while 23% used both hired and family labour. Only 1% of the sampled households depended on hired labour only (Table 4.7). 
[bookmark: _Toc247279897][bookmark: _Toc247280272][bookmark: _Toc247281375][bookmark: _Toc247306887]Dependence on family labour was attributed by the low capital base of most farmers to pay hired labour since they did not have many reliable sources of raising capital. Again this was the indication that most of the farmers are small scale sweet potatoes producers who can manage farm operations using their own families. A number of studies such as Abdin, (2004); Hazell, (2001); Nweke, (1998); Vinad, (2003); and Westby, (1991) also found that farmers in developing countries mostly use family labour as they are constrained by lack of reliable sources of income to form capital for agricultural activities.
[bookmark: _Toc365643109][bookmark: _Toc366574164][bookmark: _Toc366581153](viii)	Farm Sizes and Land Tenure System
The results showed that in Ngiloli village 56% of the respondents had farm size between 0.1-4 ha while 32% between 4.1-7 hectares (Table 4.8). Only 10% and 2% had sweet potatoes farm in the 7.1-10 ha and more than 10 hectares category respectively. The average farm size in Ngiloli village was 4.4 hectares. For Ihenje village, the results indicate that farm sized between 0.1-4 hectares were under the cultivation of 64% of the sampled households in the village.  Additionally, 36% directed their effort towards the cultivation of farms ranging from 4.1-7 hectares. 
[bookmark: _Toc365643108][bookmark: _Toc366574163][bookmark: _Toc366581154]Table 4.7: Distribution of Households by Nature of Farm Labour 
	
Source of labour
	        Ngiloli                      Ihenje                  Tabu hoteli         0verall
       (n =50)                     ( n=50)                     (n=50)            (n=150)

	
	% of respondents

	Family labour
	66
	80
	84
	76.6

	 Hired labour
	2
	0
	0
	0.7

	Both family and hired labour
	32
	20
	16
	22.7

	Total
	100
	100
	100
	100


Source: Field Survey data, 2012
No households had sweet potatoes farms ranging from 7.1-10 hectares and greater than 10 hectares respectively in Ihenje village. On average, the farm size in Ihenje village was 3.8 hectares. Tabu hoteli village had 66% households whose farm size ranged from 0.1-4 hectares and 32% with farm size in the 4.1-7 hectares category. Only 2% had farm size between 7.1-10 hectares with no households having more than 10 hectares of sweet potatoes in Tabu hoteli village. The average farm size was 3.9 hectares. 
[bookmark: _Toc365643110][bookmark: _Toc366574165][bookmark: _Toc366581155]Table 4.8: Distribution of the Respondents by Sweet Potatoes Farm Size
	
Farm size
	      Ngiloli                   Ihenje                 Tabu hoteli           0verall
        (n =50)                  ( n=50)                 (n=50)                   (n=150)

	
	% of respondents

	0.1 – 4 ha
	56
	64
	66
	62

	4.1 – 7 ha
	32
	36
	32
	33.3

	7.1 – 10 ha
	10
	0
	2
	4

	> 10 ha
	2
	0
	0
	0.7

	Total
	100
	100
	100
	100


Source: Field Survey data, 2012	

Generally, the results indicate that about 62% of the respondents had farm size between 0.1- 4ha, 33.3% between 4.1-7 hectares, and 4% between 7.1-10 hectares (Table 4.8). A very small proportion (0.7%) of the respondents had farm size ranging from 11 hectares and above. The average farm sizes in the study area were 4.2 hectares with most farmers having more than two plots to cultivate. The finding imply that, the majority of respondents had small farm size (0.1-4 ha) probably due to low capital use in agricultural activities. 

With regards to land acquisition, inheritance, purchase and acquiring land through renting were the major land tenure systems in the study area. The results show that 70% of the sampled households in Ngiloli village reported to have inherited land. Buying and renting was a mode of acquiring agricultural land for 12% and 18% respectively in Ngiloli village (Table 4.9). Comparatively, Tabu hoteli village had less (54%) households that acquired agricultural land through inheritance suggesting that probably the village had many migrants than the other two villages. In Tabu hoteli village households which practiced buying and renting agricultural land were 26% and 20% respectively. Like in Ngiloli village, acquisition of agricultural land through inheritance constituted 70% of the sampled households in Ihenje village.  Only 14% rented agricultural land while 16% acquired agricultural land through buying in Ihenje village. 
Additionally, the overall results show that 65% of the households acquired their current land holding through inheritance, 17.3% buying and 18.7% through renting (Table 4.9). No land was made available through village allocations. 
[bookmark: _Toc365643111][bookmark: _Toc366574166][bookmark: _Toc366581156]Table 4.9: Distribution of the Respondents by Land Tenure System 
	
Land tenure system
	  Ngiloli                   Ihenje                 Tabu hoteli           0verall
   (n =50)                  ( n=50)                  (n=50)                  (n=150)

	
	% of respondents

	Inherited
	70
	70
	54
	64.7

	Bought
	12
	16
	26
	18

	Rented
	18
	14
	20
	17.3

	Total
	100
	100
	100
	100


Source: Field Survey data, 2012	
Expanding land through clearing uninhabited land particularly for the villages studied was not common because there was not enough arable land. More importantly, the land was not only used for agriculture, but also for raising livestock. The competition of land between livestock and crops had become a common problem, which the people needed to discuss to resolve frequently occurring conflicts on land rights. According to most respondents, as population and family size increased, other types of land tenure, such as purchasing and renting became more common. 

Regarding to the total size of land owned, out of 347 hectares of agricultural land for the sampled households in Ngiloli village, 63.6% (220.7 hectares) were under sweet potatoes cultivation while in Tabu hoteli village it was 60.8% (196.1 hectares) out of 322.5 hectares of agricultural land (Table 4.10). In relative terms, land allocated for sweet potatoes production in Ihenje village was small 58.8% (189.3 hectares) of the total (322 hectares) agricultural land. However, Ngiloli village had relatively large farm size for sweet potatoes at 4.4 ha on average compared to 3.8 ha and 3.9 ha for Ihenje and Tabu hoteli respectively. Generally, the survey results showed that land allocated to sweet potatoes was relatively larger than land allocated to other crops. This provides an inference to the importance of sweet potatoes to the residents of Tabu hoteli, Ngiloli and Ihenje villages. Moreover, the overall results indicated that out of the 991.5 ha total agricultural land for the surveyed households, 601.1 ha (61.1%) was allocated to sweet potatoes production. The overall average farm size was 4.04 ha. 
[bookmark: _Toc365643118][bookmark: _Toc366574173][bookmark: _Toc366581157](ix) 	Access to Institutional Supports 
[bookmark: _Toc365643119][bookmark: _Toc366574174][bookmark: _Toc366581158]Credit accessibility from financial institutions  
Although financial institutions are the major sources of external finance to many business enterprises including agriculture, there were few opportunities that farmers  relied on for financing sweet potatoes production. The survey tried to establish the extent of farmers’ access to credit from different financial institutions. Saving and Credit Cooperative Societies (SACCOS) formed the main source of credit in the proportional of 26%, 22%, and 22% for Ngiloli, Ihenje and Tabu hoteli villages respectively. Moreover, credit from commercial bank was accessed by 8% only at Ngiloli village and 4% at Tabu hoteli village. No household from Ihenje village accessed credit from commercial banks.
[bookmark: _Toc365643112][bookmark: _Toc366574167][bookmark: _Toc366581159]Table 4.10: Total Agricultural Land and the Area Under Sweet Potatoes Production
	Variable
	Ngiloli
(n=50)
	Ihenje
(n=50)
	Tabu hoteli
(n=50)
	Overall
(n=150)

	Total   agricultural land
	347 ha
	322 ha
	322.5 ha
	[bookmark: _Toc247279899][bookmark: _Toc247280274][bookmark: _Toc247281377][bookmark: _Toc247306889][bookmark: _Toc365643113][bookmark: _Toc366574168][bookmark: _Toc366581160]991.5

	Land allocated to sweet potatoes production
	220.7 ha (63.6%)
	189.3 ha (58.8%)
	196.1 ha (60.8%)
	[bookmark: _Toc247279900][bookmark: _Toc247280275][bookmark: _Toc247281378][bookmark: _Toc247306890][bookmark: _Toc365643114][bookmark: _Toc366574169][bookmark: _Toc366581161]606.1 ha (61.1%)

	Average farm size for sweet potatoes
	4.4 ha
	3.8 ha
	3.9 ha
	[bookmark: _Toc247279901][bookmark: _Toc247280276][bookmark: _Toc247281379][bookmark: _Toc247306891][bookmark: _Toc365643115][bookmark: _Toc366574170][bookmark: _Toc366581162]4.04 ha

	Largest sweet potatoes farm
	12 ha
	6.5 ha
	9.5 ha
	[bookmark: _Toc247279902][bookmark: _Toc247280277][bookmark: _Toc247281380][bookmark: _Toc247306892][bookmark: _Toc365643116][bookmark: _Toc366574171][bookmark: _Toc366581163]12 ha

	Smallest sweet potatoes farm 
	0.6 ha
	1.2 ha
	1 ha
	[bookmark: _Toc247279903][bookmark: _Toc247280278][bookmark: _Toc247281381][bookmark: _Toc247306893][bookmark: _Toc365643117][bookmark: _Toc366574172][bookmark: _Toc366581164]0.6 ha


Source: Survey data, 2012

In general, the main sources of credit were family, friends and relatives (74.7%), Savings and Credit Cooperative Societies (23.3%) and Commercial banks (8%). 
Hence, in overall results, credit accessibility from formal financial institution (from Savings  and  Credit Cooperative Societies (SACCOS) and Commercial banks)  was only 31.3%.  This finding of few farmers having access to credit concurs with a number of studies such as Kashuliza (1998); Kessy (2006) and URT (2007). This shortcoming could be a reason for lower acreage since it translated into lack of adequate capital to invest in sweet potatoes production. The survey tried to find out the reasons for the observed situation and the results revealed that, lack of collateral accounted for the greater (76.7%) part of the farmers’ failure to borrow from banks followed by higher interest rates at 23.3%. 
[bookmark: _Toc365643120][bookmark: _Toc366574175][bookmark: _Toc366581165]Table 4.11: Credit Accessibility from Different Sources 
	
Source of credit
	Ngiloli
	Ihenje
	Tabu hoteli
	Overall

	
	(n=50)
	(n=50)
	(n=50)
	(n=150)

	
		% of  respondents

	Financial institution
	

	SACCOS
	26
	22
	22
	23.3

	Commercial banks
	8
	0
	4
	8


Source: Field Survey data, 2012

[bookmark: _Toc365643121][bookmark: _Toc366574176][bookmark: _Toc366581166] (x)	Extension services
Existence of extension services in the study area was manifested by trainings and exchange visits made to farmers by extension workers. The study reveals that there were no institutional supports from both government agencies and Non Government Organisations to provide farmers with better farming skills. There was only one agricultural extension officer in the division who was required to serve the entire division.  No respondent received extension advice regarding sweet potatoes and agricultural production in general (Table 4.12). As a result 94% of the respondents acquired farming skills through experience while 6% adopted the farming skills from their neighbours.  The results on the inadequacy of extension services was similar to some studies such as Kohls (1990); Maliyamkono (2006); Onanyemi (1998), Poulter (2000) and URT (2007) 

[bookmark: _Toc365643123][bookmark: _Toc366574178][bookmark: _Toc366581167](xi) 	Major Problems Limiting Sweet Potatoes Production 
The survey results depicted that households which engaged in sweet potatoes cultivation encountered constraints in their day to day farm activities as here under.
Lack of financial assistance 
The findings indicated that all Ngiloli households faced financial problems compared to Tabu hoteli village at 90% and Ihenje village at 80% (Figure 4.2).

[bookmark: _Toc365643122][bookmark: _Toc366574177][bookmark: _Toc366581168]Table 4.12: Distribution of Respondents by Acquisition of Knowledge on Sweet Potatoes Production		
	Source
	Number of respondents
	Percentage

	Advice
	0
	0

	Own  experience 
	141
	94

	Adoption form neighbours 
	9
	6

	Mass media 
	0
	0

	Total 
	150
	100


Source: Field Survey data, 2012

Moreover, the overall results indicated that about 90 percent of the interviewed farmers mentioned lack of finance as the problem towards management of their farms. It was noted that only 31.3% (Section 4.2.1.9) of the households accessed credit from formal sources. They reported that financial service providers were reluctant to meet small farmers’ credit needs as they lacked collaterisable assets. Kashuliza, (1998);  Kessy, (2006) and Virman, (1997)  came with the same findings that financial institution are always reluctant to provide small farmers with credit as they lack assets and other security to serve as collateral. 

Low prices of sweet potatoes 
Farmers were paid low prices which varied from one farmer to another. Variation was mainly caused by the time at which the crop was ready for harvest; early harvests (from late January to late March fetched a good price of 250,000-300,000 Tshs per hectare. The price for late harvests ranged from 150,000- 200,000 Tshs per hectare. In general, the study revealed that 14.7% of the respondents suffered this limitation of low price. Broken down to village level, 10% of the households surveyed in Ngiloli and 20% in Ihenje village faced the problem of low price. In Tabu hoteli village the problem of low price was faced by 14% of the surveyed households (Figure 4.2).

Vermin (rodents)
These are destructive animals, birds and insects which destroy the crop while on the farm. In the study area these included rat and wild pigs. All respondents claimed that, vermin caused a great loss to farmers by reducing their income that could be accrued from selling sweet potatoes (Figure 4.2). Farmers tried to solve this problem by chasing the animals and trapping them with the assistance of fellow villagers. Other problems included weevil, and inadequate land in the proportion of 63% and 15.3% respectively.
[bookmark: _Toc365643125][bookmark: _Toc366574180][bookmark: _Toc366581169](xii) 	Farmers views on how to improve sweet potatoes production 
In order to improve sweet potatoes production sampled households recommended a wide range of solutions; in total there were 312 responses. The leading proposed solution suggested by 90% of the respondents was provision of loans to promote sweet potatoes production (Table 4.13).  Respondents who gave this suggestion thought it could be more helpful if the loans were in the form of soft loans with low interest rate (with no specific rate suggested). 

The second-ranking solution proposed by 64% of the responses was self-initiatives and hard work. Other solutions included acquisition of modern farming skills (30%) through sensitization, study tours, provision of extension services which could alleviate poverty through increased productivity. 
About 17.3% of the responses felt that the government had a role in sweet potatoes production by creating an enabling environment through provision of subsidised agricultural inputs to lessen the expenditure burden of the poor on the very inputs (Table 4.13). This would enable the poor to concentrate their meager resources on production and expansion of their income generating activities. It was also suggested that the government’s role to create an enabling environment should go as far as raising producer prices, strengthening cooperative societies, and improvement of transportation infrastructure. While these suggestions are very pertinent, some of them, for example, government to raise producer prices, are not feasible in the present context of a free market economy. Creation of groups to exchange ideas ranked last (6.7%). 

[image: ]
  Source: Field Survey data, 2012
[bookmark: _Toc365643124][bookmark: _Toc366574179][bookmark: _Toc366581170]  Figure 4.2: Major Problems Limiting Sweet Potatoes Production

The frequencies show that respondents realize that improved sweet potatoes production cannot be based on a single solution. This is shown by not only the varying suggested solutions, but also by the number of responses in the leading two suggestions namely capital / input loans and self – initiatives and hard work. Farmers’ perception is that whereas loans are necessary in improving sweet potatoes production, they are not a sufficient means. They must be supported by hard – work and self – initiatives. “For the small – holder operating with virtual no capital, access to credit is crucial. No matter how knowledgeable or well motivated a farmer may be, without such credit the farmer cannot buy improved varieties, apply the necessary fertilizers and pesticides (Poonte, 2000; Braggs, 1998 and Kashuliza, 1998). 
[bookmark: _Toc365643126][bookmark: _Toc366574181][bookmark: _Toc366581171]Table 4.13: Farmers Views on how to Improve Sweet Potatoes Production 
	Suggestion
	Frequency
	Percentage

	Provision of loans
	135
	90%

	Self initiatives and hard work
	96
	64%

	Acquisition of modern farming skills
	45
	30%

	Creation of enabling environment by the government
	26
	17.3%

	Formation of solidarity group
	10
	6.7%


Source: Field Survey data, 2012
[bookmark: _Toc365643127][bookmark: _Toc366574182][bookmark: _Toc366581172](xiii) 	Respondents’ Perception of Poverty and their Poverty Status
In order to tell how the respondents perceived poverty, they were asked to characterize it from their own views. The 150 responses received were clustered into four major categories. About 48% of the respondents characterised poverty as inability to meet basic needs and for some it includes inability to go beyond basic needs. Defining further what constitute basic needs, most of them mentioned education and health needs for the family, having enough food, good housing and clothing. Another group of characteristics was clustered under low income, low yield arising from lack of capital or property, meager resources and low savings. This category constituted 29.3% of the total responses. Lack of ability to advance oneself and application of backward technology in production were mentioned as a third category of features of poverty (13.3%).

The last category of responses (9.4%) characterised poverty as dependence on other people largely due to lack of gainful employment and unreliable source of income. This category also includes dependence on weather in agriculture. The poor having large families, being resigned people; practicing misdirected priorities in the expenditure of their scarce incomes as well as lack of seriousness were also cited as characteristics of poverty. These characteristics of poverty, as given by the respondents, are consistent with those given by scholars such as chambers, (1985); Mtatifikolo, (1994); Semboja (1994) and van Lierop et al, (1991). 

Pertaining to poverty status, the study aimed at determining the status in which the households head placed themselves. About 52% of the surveyed households at Ngiloli village placed themselves into very poor category while 30% reported to be moderately poor. Only 18% of the households reported to be not poor (Figure 4.3). In addition, the results indicated that 52% of the households at Ihenje village were very poor followed by 46% who reported to be moderately poor. Furthermore, 58% and 34% of the surveyed households at Tabu hoteli village were very poor and moderately poor respectively. Not poor households formed only 8% of the surveyed households at Tabu hoteli village. In general, the results indicated that 54% of the respondents considered themselves to be very poor while 9.3% said they were not. About 36.7% reported that they were moderately poor (Figure 4.3). 
[bookmark: _Toc365643129][bookmark: _Toc366574184][bookmark: _Toc366581173](xiv) 	Production Pattern within and between Villages in the Study Area: In examining production pattern, households’ participation in various productive activities between and within villages was assessed. The study revealed a varying participation in different production activities between and within villages as people engaged in different activities ranging from agricultural to non agricultural.  Non-agricultural activities included wage employment and self employment activities such as various businesses like charcoal making and selling water at Ihanja town centre.
[image: ]
Source: Field Survey, 2012
[bookmark: _Toc247279908][bookmark: _Toc247280283][bookmark: _Toc247281386][bookmark: _Toc247306898][bookmark: _Toc365643128][bookmark: _Toc366574183][bookmark: _Toc366581174]Figure 4.3: Distribution of Respondents by Poverty Status Placement 

At Ngiloli village it was observe that apart from sweet potatoes production, all (100%) the sampled households engaged in maize production. The households also engaged in the production of beans, groundnuts and sunflower at the proportion of 76%, 58% and 28% respectively. However, the contribution of beans, groundnuts and sunflower to the total households’ income stood at 0.4% (195,000 Tshs) for beans, at 0.36% (184,750 Tshs) for groundnuts and 0.82% (417,500Tshs) for sunflower (Table 4.14). 

Additionally, apart from agricultural activities, Ngiloli households engaged in non-agricultural activities (wage employment and self employment). The study found that 36% and 38% of the surveyed households participated in wage employment and self employment respectively. Of those engaged in wage employment, 42% hired out their labour for agricultural activities and other activities. This may be attributed to the fact that hiring out of labour for agricultural and other much energy demanding activities is oftenly done by young people who in most cases were not the households head. The study further noted that wage employment and self employment incomes’ accounted for 0.62% and 1.45% respectively of the total income for the surveyed households.

Generally at Ngiloli village the study revealed that sweet potatoes production forms the largest share of the total households’ income at the proportion of 95.6% followed by self-employment 1.45% respectively.

With regard to Tabu hoteli village, the study found that all the sampled households participated in maize production whereas 58% engaged in beans cultivation. Nearly a half (48%) participated in groundnuts production with only 11% being the participant in sunflower production (Table 4.14). Concerning income, the finding indicates that the income from maize sales formed 0.74% of the total households’ income. Further, the results point out that the contributions of beans, groundnuts and sunflower to the total households’ income was 0.33%, 0.32% and 0.84% respectively.
Like Ngiloli households, Tabu hoteli households also participated in non-agricultural activities (wage employment and self employment) at the rate of 28% for wage employment and 32% for self- employment. Wage employment comprised of hiring out labour for various activities (mainly agricultural) whereas self employment included charcoal making and other businesses such as selling water at Ihanja town centre. The income derived from wage employment and self-employment was 0.62% and 1.45% respectively of the total households’ income. However, the study revealed that, of all the production activities, sweet potatoes production formed the most important source of the households income accounting for 96.3% of the total households’ income for all households. 
[bookmark: _Toc365643130][bookmark: _Toc366574185][bookmark: _Toc366581175]Table 4.14: Production Pattern and Shares in Total Household Income 
	Activity
	Ngiloli
(n=50)
	Tabu hoteli
(n=50)
	Ihenje
(n=50)
	Overall
(n=150)

	
FARMING 
	
	
	
	

	Sweet potatoes
	
	
	
	

	          Involvement in %
	100
	100
	100
	100

	          Income share in %
	95.6
	96.3
	95.4
	95.8

	          Mean  income in Tshs
	967,400
	902,860
	844,160
	904,806.7

	Maize
	
	
	
	

	          Involvement in %
	100
	100
	100
	100

	          Income share in %
	0.7
	0.74
	0.94
	0.79

	          Mean  income in Tshs
	7200
	6900
	8400
	7500

	Beans
	
	
	
	

	          Involvement in %
	76
	58
	42
	58.7

	          Income share in %
	0.4
	0.33
	0.51
	0.41

	          Mean  income in Tshs
	3900
	3100
	4500
	3833.3

	Groundnuts 
	
	
	
	

	          Involvement in %
	58
	48
	44
	50

	          Income share in %
	0.36
	0.32
	0.43
	0.37

	          Mean  income in Tshs
	3695
	2995
	3785
	3491.7

	Sunflower 
	
	
	
	

	          Involvement in %
	28
	22
	12
	20.7

	          Income share in %
	0.82
	0.84
	1.09
	0.92

	          Mean  income in Tshs
	8350
	7850
	9600
	8600

	
NON-FARM 
	
	
	
	

	Wage employment
	
	
	
	

	          Involvement in %
	36
	28
	24
	29.3

	          Income share in %
	0.62
	0.45
	0.32
	0.46

	          Mean  income in Tshs
	6300
	4246.7
	2800
	4448.9

	Self- employment 
	
	
	
	

	          Involvement in %
	38
	32
	26
	32

	          Income share in %
	1.45
	1.02
	1.28
	1.25

	          Mean  income in Tshs
	14630
	9600
	11310
	11846.7



Source: Survey data, 2012
At Ihenje village, households also participated in multiple activities for their subsistence. The study found that, all the surveyed households participated in maize production.  Only 11% directed their effort to sunflower production. Maize, beans and groundnuts contributed 0.94%, 0.51% and 0.43% respectively of the total households’ income. The contribution of sunflower to total households’ income was at 1.09% of the total households’ income. 

Regarding non-agricultural activities, the findings indicate that 24% of the sampled respondents participated in wage employment (hiring out labour for various activities). About 26% employed themselves in various businesses such as charcoal making and other petty trades. The earnings obtained from wage employment and self-employment was 0.32% and 1.28% of the total households’ income. However, as it is indicated in Table 4.13 sweet potatoes had relatively large share to the total households’ income compared to other activities practiced in the study area.


Apart from within villages, further analysis indicated that differences in activity participation prevailed between villages. Comparison between villages indicates that Ngiloli households had greater participation rate in producing beans, groundnuts and sunflower than Tabu hoteli and Ihenje villages. Further, the results revealed that despite the fact that all the surveyed households in the study area produced maize, few households produced for commercial purposes. It was found that only 26% from Ngiloli village, 22% from Tabu hoteli village and 32% from Ihenje village sold part of their maize produce. The findings also point out that Ngiloli households derived more income from beans, groundnuts and sunflower than the other two villages in the study area. On the other hand, the income derived from wage employment and self employment was, on average, relatively high in Ngiloli village at 6,300 Tshs compared to 4,246.7 Tshs for Tabu hoteli and 2,800 Tshs for Ihenje village. 
The observed inter-villages differences may be explained in terms of spatial characteristics. Ngiloli village is located along side the Singida- Dodoma road also following the expansion of sweet potatoes production in the village it (Ngiloli village) has grown into small town centre as opposed to Tabu hoteli and Ihenje villages. Being a town centre and at the same time near to Ihanja centre Ngiloli village has opened into relatively more economic opportunities (markets for various petty businesses and high demand of labour into house building activities) compared to Tabu hoteli and Ihenje villages. Additionally, apart from within markets, Ngiloli households have easy access to Ihanja markets where they use to sell charcoal, beans, groundnuts and other agricultural products. 
[bookmark: _Toc366581176]4.3    	Empirical Results
[bookmark: _Toc366581177]4.3.1 	Factors that Influence Production of Sweet Potatoes
[bookmark: _Toc365643133][bookmark: _Toc366574188][bookmark: _Toc366581178](i) 	Correlation Matrix
The correlation matrix in Table 4.15 indicates positive correlation between sweet potatoes output (dependent variable) and all the independent variables. Regarding correlation between the explanatory variables, land and capital demonstrated to be strongly correlated (0.6290) with each other and hence possibility of presence of multicollinearity. However, the other independent variables have low correlation between themselves.
[bookmark: _Toc365643135][bookmark: _Toc366574190][bookmark: _Toc366581180](ii) 	Regression Results
The study used the Ordinary Least Square (OLS) estimation technique. The goodness of fit (measured by adjusted R-squared) for sample households in the study area shows that all the five regressors in the regression explain about 89 percent of the variation in the level of sweet potatoes production, a fairly high degree of explanation, suggesting that the model fits the data very well (Table 4.16). 
[bookmark: _Toc365643134][bookmark: _Toc366574189][bookmark: _Toc366581179]Table 4.15: Correlation Matrix of Variables
	Variable
	Correlation factor

	Output
	1.0000
	
	
	
	
	
	
	
	

	Capital
	0.9154
	1.0000
	
	
	
	
	
	
	

	Land
	0.9293
	0.6290
	1.0000
	
	
	
	
	
	

	Labour
	0.5574
	0.5142
	0.4658
	1.0000
	
	
	
	
	

	Credit
	0.5865
	0.5021
	0.4913
	0.2093
	1.0000
	
	
	
	

	Experience
	0.6240
	0.5079
	0.5091
	0.3114
	0.3151
	1.0000
	
	
	

	Not poor D1
	0.3726
	0.3523
	0.4132
	0.1592
	0.4037
	-0.1331
	1.0000
	
	

	Ngiloli  D2
	0.2137
	0.2576
	0.2058
	0.2443
	0.0823
	0.3718
	-0.2441
	1.0000
	

	Ihenje  D3
	0.2012
	0.2243
	0.2231
	0.2165
	0.0432
	0.2543
	0.2276
	0.2635
	1.0000

	
	Output
	Capital
	Land
	Labour
	Credit
	Experience
	D1
	D2
	D3


Source: Survey data, 2012
[bookmark: _Toc247279914][bookmark: _Toc247280289][bookmark: _Toc247281392][bookmark: _Toc247306904][bookmark: _Toc365643136][bookmark: _Toc366574191][bookmark: _Toc366581181]Table 4. 16: Estimate Results for the Sweet Potatoes Production Equation 
	Variable
	Coefficient
	Standard error
	t- value
	ρ-Value

	Constant      (β0 )
	0.7927542**
	0.3983019
	1.99
	0.048

	Capital         (X1)
	  0.2251700***
	0.0379259
	5.94
	0.000

	Farm size     (X2)
	 0.3958535***
	0.0599497
	6.60
	0.000

	Labour         (X3)
	     0.0463388*
	0.0253648
	1.83
	0.070

	Credit           (X4)
	     0.0011562
	0.0022679
	0.51
	0.611

	Experience   (X5) 
	     0.0399565**
	0.0162197
	2.46
	0.015

	Not poor      (D1)
	     0.03990370
	0.0437517
	0.91
	0.360

	Ngiloli         (D2)
	     0.0378163**
	0.0220129
	1.62
	0.037

	Ihenje          (D3)
	     0.0192435
	0.0213342
	0.89
	0.260

	Adjusted  R2              =     0.8958

	F- statistic (p-value)  =     184.05(0.0000)

	Number of observations       =  150

	Cook-Wesberg for heteroscedasticity chi2 (1) = 0.59     pvalue 0.41

	Mean VIF = 1.86

	Ramsey reset Test  F (3,139)=0.413 p-value 0.572

	Note:     ***Significant at 1% level	          **Significant at 5% level                 *Significant at 10% level

		All  variables are in natural logarithms except dummy 


Source: Survey data, 2012	

As the regression results show (Table 4.16), sweet potatoes yield was positively related to land, labour, capital, farming experience and amount of the accessed credit. The elasticity of sweet potatoes yield with respect to land was 0.3958 meaning that, ceteris paribus, if land increases by one percent, the average amount of sweet potatoes yield goes up by 0.3958 percent. The estimated coefficient of land (farm size) was statistically significant at 1% in explaining the variation in sweet potatoes yield achieved by households in the study area. This result on the association of land (farm size) and sweet potatoes yield corroborates Ramasamy (1991) findings which revealed that in India agricultural production increases for larger agricultural holdings as it is explained by economies of scale.  Cramer, (2001) also found that in sub Saharan Africa since farmers seldomly used fertilisers, the main cause of variation in production was farm size.

In regard to capital, the result indicated that capital had a positive effect on the level of sweet potatoes production (0.2252) and statistically significant at 1% level. The slope coefficient of 0.2252 measures the elasticity of output with respect to the capital input. It implies that, holding the other factors constant, the degree of responsiveness for changes in sweet potatoes yield to one percent changes in capital was 0.2252 percent. In other words, the more the capital employed in sweet potatoes production, the higher the level of sweet potatoes production. The finding substantiates Kaswamila (2002) results which indicated that increased capital resulted into increased agricultural production in Lushoto district. In addition, Lupatu and Mattee (1981) showed that capital plays a significant role towards improved agricultural production in rural Africa. Additionally, the results showed that the coefficient of labour was positive (0.04633) and statistically significant at 10% level (Table 4.16). This means that, ceteris paribus, if labour changes by one percent, then sweet potatoes yields will change by 0.04633 percent. This was consistent to numerous studies which indicated that agricultural production has been positively correlated with labour. For example, Ayoola (2002) found a positive relationship between sweet potatoes production and labour in Benue state in Nigeria.
Furthermore, farmers’ experience was positively correlated (0.0399565) to sweet potatoes production, and was statistically significant at 5% level (Table 4.16). This means that, if farmers’ experience changes by one percent while the other explanatory variables are held constant, then output will change by 0.0399565 percent. With regard to the amount of the accessed credit, the study found that amount of the accessed credit had a positive effect (0.0115) on sweet potatoes production which may be interpreted as the evidence that access to credit enable farmers to increase acreage and finance other agricultural activities. It implies that, holding the other factors constant, the degree of responsiveness for changes in sweet potatoes yield to one percent change in the amount of the accessed credit was 0.0115 percent. This suggested that the amount of the accessed credit enabled farmers to increase acreage and finance other agricultural activities. 

However, the coefficient for the amount of accessed credit was statistically not significant indicating that credit accessibility had no significance response on increasing sweet potatoes yields achieved by farmers in the study area. Poverty status variable (not poor) showed a positive relation with sweet potatoes yields (Table 4.16). The very poor category was used as a reference where by the not poor category have to be referred to. Not poor variable was used to examine the difference in the level of sweet potatoes production between not poor households and the poor ones. As the results show, ceteris paribus, the mean yields of very poor households were 0.793 bags. The positive coefficient for the not poor dummy (D1) means that not poor households, on average, had more yields about 0.0399 bags than the poor ones. However, as it can be seen from Table 4.16 the coefficient of the not poor dummy variable (D1) was statistically not significant at conventional level, indicating that there was insignificant difference on the quantity of sweet potatoes yields between the very poor households and the not poor households in the study area.

With respect to location variables (Ngiloli and Ihenje), the results revealed variations in sweet potatoes production in the three surveyed villages. At Ngiloli village the result was positive (0.0378)  and significant at 5% indicating that households residing within Ngiloli village, on average, had more yields amounting to 0.0378 bags than those in Tabu hoteli village (Table 4.16).  The result may be explained by the fact that, being near to Ihanja town centre Ngiloli village receives many people from Ihanja town centre who invest relatively much in sweet potatoes production. 

Concerning the second location variable, the variable ‘Ihenje’ has a positive coefficient which means that Ihenje village, on average, had more yields about 0.0192 bags than Tabu hoteli village. Nevertheless, the coefficient of Ihenje variable was statistically not significant at conventional level, indicating that there was insignificant difference on the quantity of sweet potatoes yields between Ihenje village and Tabu hoteli village (Table 4.16).  

Table 4.16 also shows that the sum of the elasticity coefficients was 0.708. This depicts the response of output to a proportional change in inputs. The sum of the elasticity coefficients of 0.7085 suggests that sweet potatoes production in the study area was characterised by decreasing returns to scale. It implied that the output of sweet potatoes in the study area less than doubles when inputs double. On the other hand, different tests were used to test the degree of multicollinearity and the presence of heteroscedasticity. As for multicollinearity the used test was Variance Inflation Factor (VIF). The test for Variance Inflation Factor (VIF) showed that there was no serious multicollinearity problem since no variable had VIF exceeding 10 (Appendix 2).  As a rule of thumb, any individual VIF larger than 10 indicates that multicollinearity may be influencing the least squares estimates of the regression coefficients hence suggesting further investigation for the variables whose VIF are greater than 10. Absence of collinear variables served as an assurance that the estimates of the coefficients did not suffer problems of serious multicollinearity. The test for heteroscedasticity was performed by using Cook-Weisberg’s test. Since the probability was larger (with lower value of chi square), the null hypothesis of constant variance was not rejected (Appendix 2).  Therefore the test results indicated that the homoscedastic assumption holds water. 

[bookmark: _Toc366581182]4.3.2   Effects of Income Derived from Sweet Potatoes Production on Poverty Reduction
[bookmark: _Toc365643138][bookmark: _Toc366574193][bookmark: _Toc366581183](i)	Expenditure pattern of the Income Derived from Sweet Potatoes 
Data regarding household expenditures covered the following seven categories: house construction, food, health services, primary and secondary education, clothing materials beddings and kitchenware, and savings. The average expenditure patterns for each village and for each of the three poverty levels (very poor, moderately poor and not poor) was computed followed by the general expenditure pattern for the whole study area. The results regarding the analysis of expenditure in the study area indicates that expenditure of the income from sweet potatoes sales showed varying amount in the three villages within the study area. 
[bookmark: _Toc365643139][bookmark: _Toc366574194][bookmark: _Toc366581184]Table 4.17:Overall Expenditure Pattern of Different Items Among Villages
	Village

	Expenditure share in %

	
	Investment
	Social services
	Food
	Others

	Ngiloli
	38.7
	5.95
	19.6
	35.8

	Tabu hoteli     
	36.3
	4.8
	18.6
	40.3

	Ihenje  
	31.7
	4.6
	14.4
	49.3


Source: Field survey, 2012

From Table 4.17 it is evident that expenditure on different items differed among villages. In both villages investment, others and food claimed the largest portion of the total expenditure of income from sweet potatoes sales. Pertaining to investment, the results indicated that households at Ngiloli village allocated 38.7% of their total expenditure followed by Tabu hoteli village with the share of 36.3%. Ihenje households commited less portion (31.7%) of their total expenditure of the income from sweet potatoes sales to finance investment.  With respect to expenditure on food, the highest share (19.6%) of total expenditure was recorded at  Ngiloli  while the lowest share (14.4%) was recorded at Ihenje village. 

Additionally, households at Ngiloli village allocated a relatively large (5.95%) share of total expenditure of income earned from sweet potatoes sales to finance social services (education and health services) (Table 4.17). Given the fact that the three villages have diffrent characteristics; with Ngiloli and Tabu hoteli villages exhibiting some urban characteristics while Ihenje was absolutely rural, the pattern of expenditure was expected. The pattern implied that the more the area exhibit urban characteristics, the more the education (primary and secondary education) and health care opportunities. Further, the results indicated that, the surveyed households at Ihenje village used a relatively larger part (49.3%) of their total expenditure of the income from sweet potatoes on financing other expenditure than those at Tabu hoteli and Ngiloli villages which directed 40.3% and 35.8% of their total expenditures respectively. Of these three villages, Ngiloli village portrayed some urban characteristics followed by Tabu hoteli, while Ihenje was purely rural. Most households at Ihenje village preferred to keep livestock; for them the number of cattle owned signified the wealth status of the household head. The preference resulted into having a large share of their total expenditure of income earned from sweet potatoes to be allocated to the purchase of livestock.

In general, the results indicate that Ngiloli village had relatively more expenditure in investment and food followed by Tabu hoteli. Ihenje village had the least share of total expenditure directed to finance investment and food. The observed inter-village differences can be explained in terms of spatial characteristics. Ngiloli village is located along side the Singida-Dodoma road and following the expansion in sweet potatoes production in the village it has grown into a small town centre as opposed to the other two villages. Being a town centre and at the same time near to Ihanja centre, Ngiloli households practice urban life to some extent which adds up to their expenditure. 
Furthermore, the analysis of expenditure pattern was done on the basis of poverty status among the three villages. The results revealed that at Ngiloli village both the not poor, moderately poor and the very poor households had a larger share of their total expenditure directed to finance investment and other expenditures (Table 4.18). Not poor households had a large (44%) share of their total expenditure committed to investment followed by moderately poor households which spent 37%. About 35% of the total expenditure was apportioned by the very poor households to finance investment. Unlike investment, the share of total expenditure allocated to finance other purchases increased with poverty levels implying that very poor households spend a large part of their total expenditure to finance other expenditures. Expenditure on social services claimed the least share across all the poverty levels. The expenditure was 6% of the total expenditure for not poor households, 4.5% for moderately poor households and 4.1% for very poor households. Moreover, the findings indicate that the relative share of food decreased with poverty levels (from 21% for not poor households to 16% for very poor households) implying that the not poor households spent larger part of their total expenditure of income from sweet potatoes to purchase food than the very poor households.
[bookmark: _Toc365643140][bookmark: _Toc366574195][bookmark: _Toc366581185]Table 4.18: Expenditure pattern of Income Derived from Sweet Potatoes by Poverty Status at Ngiloli village
	Poverty status
	Expenditure share in %

	
	Investment
	Social services
	Food
	Others

	Very poor
	35
	4.1
	16
	44.9

	Moderately poor     
	37
	4.5
	19
	39.5

	Not poor     
	44
	6
	21
	29


Source: Field survey, 2012
At Ihenje village, the results showed that better-off (not poor) households committed 35%, 15.3% and 45.6% of their total expenditure of income earned from sweet potatoes production to finance investment, food and other expenditures respectively (Table 4.19). However, moderately poor and very poor households allocated 31% and 29% respectively of their total expenditure of income earned from sweet potatoes to finance investment. The results suggest that moderately poor households allocated a larger part of their total expenditure of income from sweet potatoes to finance investment than the very poor households. The least share of total expenditure was reported on social services at the proportion of 3.9%, 4.3% and 4.1% for very poor, moderately poor and not poor households respectively.
[bookmark: _Toc365643141][bookmark: _Toc366574196][bookmark: _Toc366581186]Table 4.19: Expenditure Pattern of Income Derived from Sweet Potatoes by Poverty Status for Ihenje village
	Poverty status
	Expenditure share in %

	
	Investment
	Social services
	Food
	Others

	Very poor
	29
	3.9
	11.0
	56.1

	Moderately poor     
	31
	4.3
	13.6
	51.1

	Not poor     
	35
	4.1
	15.3
	45.6


Source: Field survey, 2012

Like at Ngiloli village, the study revealed that at Tabu hoteli village, investment claimed the second large share of the total expenditure of income earned from sweet potatoes production by households in all the poverty levels. The not poor households spent 41% of total expenditure on investment, moderately poor spent 35% and the very poor allocated 33 % (Table 4.20). Similarly, the share of expenditure of income from sweet potatoes allocated to various items decreased with poverty levels. Generally, households under the not poor category spent relatively more part, nearly in all items compared to the other poverty levels.  
Overall, basing on poverty status the study revealed that the household largest (40%) expenses for the not poor households were for investment followed by expenditure on other items (36.2%) and food at 18.8% (Table 4.21). However, the relative share of investment and food decreases with poverty levels suggesting that the better-off households had a larger part of their total expenditure directed to investment and food. With regards to expenditure on social services, the result indicated that across all the three poverty categories the share varied around 5% of the total expenditure of the income derived from sweet potatoes (Table 4.21). This lowest expenditure was likely to be a result of the subsidised education (primary and secondary) and health services and medical exemptions for some groups. The framework of cost sharing arrangements within Tanzanian’s health system provides for exemptions (in government facilities) for individuals falling into specified categories, among such categories being children below five years, pregnant women and the elderly (URT, 2007). 
[bookmark: _Toc365643142][bookmark: _Toc366574197][bookmark: _Toc366581187]Table 4.20: Expenditure Pattern of Income Derived from Sweet Potatoes by Poverty Status for Tabu hoteli village
	Poverty status
	Expenditure share in %

	
	Investment
	Social services
	Food
	Others

	Very poor
	33
	3.6
	13
	50.4

	Moderately poor     
	35
	4.3
	17
	43.7

	Not poor     
	41
	4.9
	20
	34.1


Source: Field survey, 2012
[bookmark: _Toc243387156][bookmark: _Toc247279917][bookmark: _Toc247280292][bookmark: _Toc247281395][bookmark: _Toc247306907][bookmark: _Toc365643143][bookmark: _Toc366574198][bookmark: _Toc366581188]Table 4.21: Overall Expenditure Patterns for the three Poverty Level   Groups
	Poverty status
	Expenditure share in %

	
	Investment
	Social services
	Food
	Others

	Very poor
	32.3
	4.5
	14.7
	48.5

	Moderately poor     
	34.3
	4.6
	15.2
	45.8

	Not poor     
	40
	5
	18.8
	36.2


Source: Field survey, 2012
Moreover, lowest expenditure in health services may also be attributable to low health seeking behaviour among the rural people. This finding of lowest expenditure substantiates Hazell, (2001) results that rural households in Benin spend less on social services as opposed to their urban counterparts. 

Further analysis indicated that very poor households and moderately poor households spent a relative more or less equal share on food. The expenditure varied around 15% of the total expenditure for the surveyed households in these two categories. But for the better-off households, 18.8% of the total expenditure was committed to food expenditure. This may be attributable to the fact that households in this category were government employees, a situation which make them to practice some modern life as they had other reliable source of income. 
[bookmark: _Toc365643144][bookmark: _Toc366574199][bookmark: _Toc366581189](ii)	Contribution of Sweet Potatoes Income on Welfare Improvement
The principal purpose of this study was to find out the relationship between income earned from sweet potatoes production and the ability to pay for housing, health services, education services, food, clothing materials and savings. The study revealed that the 82% of the household head reported to have constructed houses from the benefits obtained from sweet potatoes production. House construction was operationally defined to include a house that was constructed, or was in the process of construction, or bought or renovated using the income generated from sweet potatoes production. The constructed houses were categorised into three groups namely poor house, less poor house and improved house. Categorisation based on roof type, wall type, window size and floor type criteria where as poor houses were those with earth/mud walls, no cement floor, very small window per room and with thatch roof.  
Less poor category included houses with earth walls, absence of cement floor, small window per room, but with corrugated iron sheets roof. The last category comprised houses with cement/burnt brick wall, cement floor, at least a medium sized window per room and roofed by corrugated iron sheets. Among the constructed houses, the study revealed that, less poor houses constituted a large proportion of 64%, 58% and 54% for Ngiloli, Tabu hoteli and Ihenje villages respectively. 
Poor housing formed 4% at Ngiloli village, 12% at Tabu hoteli village and 28% at Ihenje village (Table 4.22). In addition, some of the households had also improved houses at the proportion of 22% for Ngiloli, 16% for Tabu hoteli and 8% for Ihenje.
[bookmark: _Toc365643145][bookmark: _Toc366574200][bookmark: _Toc366581190]Table 4.22: Quality of Houses Constructed using Income Derived from Sweet Potatoes Production
	
Variable
	Ngiloli
(n=50)
	Tabu hoteli
(n=50)
	Ihenje
(n=50)
	Overall
(n=150)

	
	% of  respondents

	Poor  houses
	4
	12
	28
	29.3

	Less poor houses
	64
	58
	54
	42.7

	Improved houses
	22
	16
	8
	16.7


 Source: Survey data, 2012	
However, the results indicate that Ngiloli village had proportionally more less poor and improved houses constructed using the earnings derived from sweet potatoes production. In general, the study revealed that, less poor houses formed a large proportion of 42.7% of houses followed by poor housing category at 29.3%. There were only 16.7% households with improved (modern) houses. These findings contradicts the study by THDS, (2002) which found that more than two third of rural people live in poor housing of earth/mud/ and thatch roof. The presence of many houses in the less poor category and not in the poor house category as it is always the case for rural settings, may be attributed to the fact that two villages in the study area (Ngiloli and Tabu hoteli) exhibit some urban elements as they border Ihanja centre also they are situated along the main road. Following the expansion of sweet potatoes production in the study area, the two villages had been receiving many people from different areas mainly buyers of sweet potatoes and eventually they have grown into centres.  

With respect to adequacy in beds, chairs, tables and kitchenware, the results indicate that a smaller proportion (6.7%) of the households in the entire study area reported adequacy.  However, broken down to the village level, 12% of the households surveyed at Ngiloli village and 2% at Ihenje village did  report adequacies in beds, chairs, tables and kitchenware (Table 4.23). Only 6% of the surveyed households from Tabu hoteli village acknowledged adequacies in beds, chairs, tables and kitchenware. From these results it can be noted that inadequacy was greater (93.3%) at both villages. Inadequacy was manifested by presence of bed sharing (even for those who were not couples), number of chairs were less than the number of household members, tables were very small in size to the extent of not being able to accommodate all household members during eating time (mostly accommodated one to three people). The inadequacy of chairs and tables was probably caused by the fact that households were maintaining their traditional sitting materials and behaviour which included locally made chairs (small pieces of wood) and locally made carpets. However, the study revealed that households that had adequacy in beddings and kitchenware (10%) were mainly small sized (majority with less than 3 people). 
[bookmark: _Toc365643146][bookmark: _Toc366574201][bookmark: _Toc366581191]Table 4.23: Contribution of Income derived from Sweet Potatoes on Poverty Reduction
	
Variable
	Ngiloli
(n=50)
	Tabu hoteli
(n=50)
	Ihenje
(n=50)
	Overall
(n=150)

	
	% of households with adequacy

	Beds, chairs, tables and kitchenware
	12
	6
	2
	6.7

	Health services
	96
	92
	94
	94

	Food
	78
	88
	70
	78.7

	Clothing materials
	42
	36
	30
	36

	Education 
	92
	88
	86
	88.7

	Savings 
	0
	0
	0
	0


 Source: Survey data, 2012	

Concerning ability to pay for health services, the distribution of surveyed households showed that 96% from Ngiloli village, 92% from Tabu hoteli village and 94% from Ihenje village had ability to finance health services using income from sweet potatoes sales (Table 4.23). The overall results on ability to pay for health services indicated that, majority of respondents (94%) reported  that through sweet potatoes production they have no problems in financing health services especially for the most common diseases such as malaria, diarrhoea, typhoid fever and other diseases which can be attended at Ihanja health centre. 

This argument is in agreement with Braggs,1998 and Graham, 2000 who came with the findings that “although small holder farmers incomes are very small, it contributes to the family welfare by meeting health services for normal diseases (diseases of which treatment can be attended at the village dispensary/health centre) such as malaria and the likes. As it was discussed in section 4.3.2.1 (expenditure pattern) of this study, the ability to afford  expenses in health services was likely be a result of the subsidised health services and medical exemptions for some groups as per Tanzanian’s health policy. 
The framework of cost sharing arrangements within Tanzanian’s health system provides for exemptions (in government facilities) for individuals falling into specified categories, among such categories being children below five years, pregnant women and the elderly (URT, 2007).  Regarding ability to pay for food through income earned from sweet potatoes production, respondents were asked to disclose their food sufficiency status (apart from sweet potatoes). Households achieved food security by purchasing other food crops immediately after they have sold their sweet potatoes and normally at the time of harvests, prices are normally low thus enabling them to be in the position of purchasing adequate food as per their family yearly requirements. 
At the village level, the results indicate that about 78% and 70% of the households in Ngiloli and Ihenje village reported food sufficiency. Of all the respondents in Tabu hoteli village, 88% had food sufficiency (Table 4.23). From these results it can be noted that relatively food sufficiency was achieved more at Tabu hoteli village and less at Ihenje village.                         
In general, 78.7% reported they never had problems with enough food last year and they took three meals a day.  Achieving food sufficiency suggests that most households placed high priority to food before the purchase of other items due to the fact that food shortages have an immediate negative effect on their livelihood. 
Households directed income from sweet potatoes sales to the purchase of other foods crops such as maize and rice for their year round home consumption. The findings are comparable to that of Hazell, 2001; Maliyamkono, 2006 and Semboja, 1994 who found that majority of small holder farmers had ability to pay for food for their family. 
As far as nutrition is concerned analysis at the village level showed that in relative terms Ngiloli village had many (18%) households that consumed meat or fish nearly once per week using the proceeds from sweet potatoes sales. Ihenje and Tabu hoteli village had the least consumption of the meat or fishes at 6% and 9% respectively (Table 4.23). The overall results indicate that 10.7% of the respondents reported consumption of meat or fishes nearly a day in a week using income derived from sweet potatoes production. The  findings are a bit far from that revealed by URT (2007) which came with the findings that about 6% of the rural people consume  meat and fish in a week, especially when fishing is not practiced in that  area. In addition, ability to pay for clothing materials was sought. The study determined whether the respondents had the ability to pay for clothing materials for their household members following the benefits derived from sweet potatoes production. The analyses indicated that only 36% of the surveyed households reported adequacy in clothing materials suggesting that sweet potatoes production has not yet helped many (64%) households to have adequate clothing materials for their members. Villagewise, the distribution of households into adequacy of clothing materials showed that only 42%, 36% and 30% of the surveyed households at Ngiloli, Tabu hoteli and Ihenje village respectively reported adequacy in clothing materials (Table 4.23). Respondents indicated inadequacy of clothing materials such khangas, gowns, bedsheets, trousers, shirts, jackets/coats and shoes. Comparatively, inadequacy was more observed for men household members (on trousers and shirts) than female members. This implied that perhaps women prefer to have adequate dresses than men or men (who in most cases headed the households) liked to buy clothing materials for their wives and daughters than for their sons and themselves and use the money for other activities with more utility than dresses. 

When the ability to finance education was considered, the analyses indicated that, all households (88.7%) with children of the school going age (primary and secondary education) reported that sweet potatoes production helped them to reduce liquidity problems for paying for primary and secondary education. However, broken down to the village level, 92% of the surveyed households at Ngiloli village, 88% at Tabu hoteli  village and 86% at Ihenje village reported ability to pay for primary and secondary education without problems (Table 4.23). This was likely to be due to the fact that now days primary and secondary education in government schools does not cost much. Primary education is offered for free; parents are required only to make some sort of minor contribution to meet some needs as they arise. For example respondents said that, for primary school all they were required was to only pay 600 Tshs per year as contribution for school watchmen salaries. Other contributions were not regular, thus they were made as needs rose. The study area had a government secondary school at which education was offered at a subsidised cost of only 20,000 Tshs as school fees per year as per government guidelines. Also the ongoing expansion programme of secondary education had resulted into easy access to secondary school whereby many students are no longer forced (situationally) to seek education far away from their locality. Having access to secondary education within their ward translated into reduced expenses since some costs which were to be paid for distant school, such as bus fare and other associated costs in case the child/children were studying away, were no longer in existence (parents were no longer paying). 

On the other hand the empirical findings indicate that 70.7% of the respondents saved a certain amount of their income from sweet potatoes production. However, all the respondents who managed to save (70.7%) disclosed that, their savings never grew since the savings were normally used to finance sweet potatoes production in the subsequent farming season (Table 4.23). This implies that, savings from the last season did not meet with that in the current year as it was already exhausted in farming activities. The findings conform to Tewe, (2003) who found that sweet potatoes production does not contribute to savings and that it fails to help the fight against poverty. The author used data from six districts in Nigeria and concluded that sweet potatoes production in Nigeria does not result into increased savings for the majority of farmers.
[bookmark: _Toc366581192]CHAPTER FIVE
[bookmark: _Toc366581193]5.0  CONCLUSION AND RECOMMENDATION
[bookmark: _Toc366581194]5.1   Conclusion
This study made an assessment on the extent to which sweet potatoes production have helped to reduce the degree of poverty among households at Ihanja division in Singida district. The study revealed a varying participation in different production activities between and within villages since people engaged in multiple activities ranging from agricultural to non agricultural. All (100%) the surveyed households engaged in sweet potatoes production. Villagewise, Ngiloli households reported more sweet potatoes yields followed by Ihenje households. Moreover, the results showed that majority (65.9%) of the surveyed households participated in farming only whereas 34.1% of the surveyed households participated in both farm and off farm activities. However, the study revealed that, of all the production activities, sweet potatoes production formed the most important source of the households’ income accounting for 95.8% of the total households’ income for all households in the study area. 

Concerning factors that influence sweet potatoes production, the study found that capital, farm size, labour, amount of the accessed credit, experience and poverty status were the important factors that influenced production of sweet potatoes in the study area. In addition, the study revealed that all these factors were positively related to sweet potatoes production for the surveyed households. This implied that, holding the other factors constant, household had sweet potatoes yields increased by a certain percent following a one percent increase in one of the variables. Moreover, capital, land, labour and experience were statistically significant at conventional levels. However, the coefficients of the amount of credit accessed, not poor (poverty status variable) and Ihenje (location variable) were statistically insignificant at conventional levels implying that the variables had no significance response on increasing sweet potatoes yields for the surveyed households.   

Regarding the extent to which sweet potatoes production have helped to reduce the degree of poverty among households, the overall empirical findings suggest that, sweet potatoes production has helped people in the study area to have increased ability to finance education, health services and food requirements. The respondents reported that, to a larger extent sweet potatoes production has helped them to finance health (94%), food (78.7%), primary and secondary education (88.7%) because they met the costs of these key services with fewer difficulties. The results, therefore, indicate that sweet potatoes production is doing a recommendable job on the chosen indicators of poverty. It can therefore be implied that sweet potatoes production has a substantial role as ‘‘a pathway out of poverty’’ for a large group of people in the study area. 

Nevertheless, a lot need to be done since many households have not yet increased their ability to finance beddings and kitchenware, and clothing materials adequately. Savings also had never grown as it was always exhausted in the subsequent sweet potatoes production. 

The overall conclusion is that sweet potatoes production has done a recommendable help to Ihanja residents on financing health, food and education services, except for beddings and kitchenware, clothing materials and savings.
[bookmark: _Toc366581195]5.2   Policy Implications
The findings indicate that sweet potatoes producers are faced with various constraints. This implies that relevant policies are needed for increased production and its resultant income. The following recommendations for policy measures are of paramount importance towards increased sweet potatoes production in the study area:
[bookmark: _Toc366581196]5.2.1 	Improved Access to Rural Credit 
Continuing expansion of state credits, enhancement of people’s credit funds and easing of loan procedures for farmers and enterprises, especially subsidised credit to the poor is among the best approach to improved sweet potatoes production in the study area. In achieving this rural credit facilities should be developed by strengthening semi formal and formal rural- based saving and credit societies. 
[bookmark: _Toc366581197]5.2.2 	Distribution of High-Yielding Varieties and Improvement of Cultural Practices
Among the constraints that were identified is the low yield of popular varieties resulting in high cost of production per hectare.  In order to get rid of this agricultural research institutions must work to improve the quality of sweet potatoes planting and breeding materials by targeting critical constraints such as vulnerability to pests, diseases and climatic stresses, and to enhance yield, ease of management, and suitability to markets. In achieving this, biotechnology holds great promise for contributing to breeding work. With its help, for instance, genes from different sweet potatoes species can be incorporated into each other to increase their nutritional value and to help fight off major enemies. Therefore, the government should strengthen the role of science and technology. Also, it should improve research and extension network to help farmers by making available high-yielding varieties.
[bookmark: _Toc366581198]5.2.3 	Provision of Agricultural Extension Services
Agricultural extension services had to be provided for the betterment of sweet potatoes production. The distribution of the improved varieties must be complemented with the introduction of improved cultural practices to increase the farm yield and income of smallholder farmers who are the target groups.  However, good agricultural extension policies, guidelines and legislation alone could not make extension officers deliver accordingly.  The challenge is to address the root cause of the problems facing extension workers; agricultural extension officers have remained ill equipped and unmotivated. There is a need for agricultural extension officers to be motivated in different ways such as offering them transport facilities so as to enable them to have easy access to the area under their jurisdiction. Therefore, for improved extension services, greater expenditure by the government on extension services is needed so as to induce high productivity.

[bookmark: _Toc366581199]5.2.4	 Agro Processing Industries
In order to ensure good and stable price for the produced sweet potatoes, agro processing industries have to be established. Agro processing industries will serve as immediate markets that should be exploited for increased production due to increased varieties of sweet potatoes products. For example, through agro processing industries sweet potatoes can be diversified into a range of products to be used for food, animal feed and industrial raw materials for starch making. In general, for enhancement of sweet potatoes production, all policies which favour rural development (such as the policies which increase rural income, small-scale irrigation construction, credit and extension services, improved transportation and market) are of vital importance.
[bookmark: _Toc366581200]
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APPENDICES
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[bookmark: _Toc365643158][bookmark: _Toc366574213][bookmark: _Toc366581203]Village………………………………..    Ward….........................................  

Date of interview ……………………………………


SECTION 1: CHARACTERISTICS OF HOUSEHOLD HEAD

1.1 Age
1. =  18-38 years 		 [        ]
2. =  39- 60 years      	 [        ]
3. =  60 and above years     	 [        ]

1.2 Sex
1. = Female  	               [         ]
2. = Male    	               [         ]

1.3 Marital status 
1. = Single 		         	 [         ]
2. =  Married			 [         ] 
3. = Widows	            		 [         ]
4. = Divorced			 [         ]
			

1.4 What is your family size?
                              1. =     3-6people	             			[          ]
  2.  =     6- 9 people			[          ]
  3.  =     > 9 people			[          ]                                       


1.5 Specify your family size in each of the following categories

	Number of children
	Number of Workforce
	Number of old people

	Male
	Female
	Male
	Female
	Male
	Female

	
	
	
	
	
	



1.6 Education level
1. = None				 [         ]
2. = Primary			 [         ]
3. = Secondary			 [         ]
4. = University			 [         ]
5. = Others			               [         ]     specify…………………


1.7 Are you a migrant?                            1. = Yes		 [          ]
                                                                 2.  = No		 [          ]

1.8 If yes, for how long have you been here?
1. = 5 -15 years		[          ]
2. = 15 -25 years		[          ]
3. = > 25 years		[          ]

1.9 What is your occupation?
1. = Farmer          	 	 [         ]
2. = Business      		 [         ]
3. = Employee    		 [         ]
4. = Others (specify)  	 [         ]  


1.10 What are the major sources of your income? Mention according to their 
Importance
                         1…………………………………
                         2………………………………..
                         3……………………………….
                         4………………………………..


SECTION 2: SWEET POTATOES PRODUCTION
                                      
2.1 Do you posses land for agriculture?
1. = Yes		 [       ]
2. =  No		 [       ]

2.2 If yes, indicate size of the land and its ownership status

	LAND SIZE
	OWNERSHIP STATUS

	
	OWNED
	SHARED
	RENT

	1 = 1-2.9 acres
	
	
	

	2 = 3-4.9 acres
	
	
	

	3 = 5-6.9 acres
	
	
	

	4 = 7-8.9 acres
	
	
	

	5 = 9-10.9 acres
	
	
	

	6 = 9-10.9 acres
	
	
	



2.3 Do you grow sweet potatoes on your land?
1. = Yes		 [         ]
2. = No		 [         ]

2.4 If yes, what are reasons that drive your family to engage in sweet potatoes production?
1. = Family consumption			  [         ]
2. = For income raisings (selling) 		  [         ]
3. =  Both  (1&2)			          	  [         ]
4. =  Others (specify)		          	  [         ]


2.5 If yes, in (2.3) what size of your land is allocated to sweet potatoes production?

	Land Size
	Ownership Status  of the Land

	
	Owned
	Shared
	Rent

	1 = 1-2.9 acres
	
	
	

	2 = 3-4.9 acres
	
	
	

	3 = 5-6.9 acres
	
	
	

	4 = 7-8.9 acres
	
	
	

	5 = 9-10.9 acres
	
	
	

	6 = 9-10.9 acres
	
	
	


2.6 What was your average total production of sweet potatoes last year? ……specify

	Output (in unit)
	Sold (in Unit)
	Price Per Unit

	



	
	




2.7 What is the average price of sweet potatoes per unit ………………………..

2.8 What is your household average income per year? (From sweet potatoes production)…………………

2.9 Indicate the labour involved in the following farm operations from sweet potatoes production
A)
	Operation
	                       Family             labour

	
	Hrs/day
	No. of people
	No. of days
	Total hrs per operation

	Farm preparations
Cultivation
Planting
Weeding
Fertilizer application
Harvesting
	
	
	
	

	Total hours for different farming activities
	



B)
	Operation
	                               Hired             labour

	
	Hrs/day
	No. of people
	No. of days
	Total hrs per operation
	Wage

	Farm preparations
Cultivation
Planting
Weeding
Fertilizer application
Harvesting
	
	
	
	
	

	Total hours for different farming activities
	
	

	Total Expenditure on hired labour
	




2.10 Indicate the inputs used in sweet potatoes production 

	Input
	Amount
	Average Price per year

	1.Planting materials
	
	

	2.Fertiliuzers
	
	

	3.Others (specify)
	
	


               
2.11 Which type of farming tools do you use in sweet potatoes production?
1= Hand hoe		 [        ]
2= Ox- plough		 [        ]
3 =Tractor		 [        ]
                             4= others (specify)………………………………………


2.12 Which type of planting materials do you use?

                  1= Varieties customary grown in the district by your ancestors	 [        ]
                  2= High-yielding varieties supplied by agricultural institutions	 [        ]
2.13 What other crops did you grow last season?

	
  Crop
	            
     Land size
	Land
	Average Income Per Year

	
	
	Owned
	Shared

	Rent
	

	
	1 = 1-2.9 acres
	
	
	
	

	
	2 = 3-4.9 acres
	
	
	
	

	
	3 = 5-6.9 acres
	
	
	
	

	
	4 = 7-8.9 acres
	
	
	
	

	
	5 = 9-10.9 acres
	
	
	
	




2.14 What other activities (off- farm activities) do you practice that contribute to your   
         household income?

	Activity
	Average income per year

	1.
	

	2.
	

	3.
	








2.15 How do you compare the income earned from sweet potatoes production with that 
         from other activities?
         ……………………………………………………………………………………….
         ……………………………………………………………………………………….

2.16 Have the benefits from sweet potatoes production enabled you to have enough food 
        apart from sweet potatoes? 
                        1= Yes                  [         ]
                        2= No                   [         ]
            
2.17      If yes  (in 2.16) , for how long……………………………………………………………….
2.18 What is your family nutrition status following the benefits derived from sweet   potatoes production?
                       
              1= Improved        [          ]                          Not improved          [          ]

   If improved how……………………………………………..
      

2.19 Have the income from sweet potatoes production helped to improve the status of 
        your house?

                          1=   Yes           [          ]
                          2 = No             [          ]

2.20 What problems do you experience regarding sweet potatoes production?
         ……………………………………………………………………………………..
         ……………………………………………………………………………………..
         ……………………………………………………………………………………..
        
2.21 You, being a stakeholder in sweet potatoes production, what do you suggest about 
         government policy concerning the improvement in sweet potatoes production
         ……………………………………………………………………………………….
         ……………………………………………………………………………………….
         ………………………………………………………………………………………

SECTION 3: PRODUCER ASSOCIATION AND INSTITUTION SUPPORT

3.1 Is there any group/association by farmers concerning sweet potatoes production in   
       this area?   
1. Yes			[          ]	
2. No			[          ]


3.2 If yes, are you a member?                  If no go question 3.4
1. Yes			[          ]	
2. No			[          ]


3.3 What are the benefits of being a member?
1. ……………………………………………………………….
2. ……………………………………………………………….
3. ……………………………………………………………….
4. ……………………………………………………………….


3.4 What is preventing you from joining any group/association?
1. …………………………………………………………………
2. …………………………………………………………………
3. …………………………………………………………………
4. …………………………………………………………………


3.5 Is there any government or non-government organisation which is currently assisting sweet potatoes 
      production in this area?

                                   
1. Yes			[         ]	         
2. No			[         ]


      How is it assisting you in sweet potatoes production?
      ………………………………………………………………………………………
      ………………………………………………………………………………………
      ………………………………………………………………………………………


3.6 Do you have access to credit from financial institutions to support sweet potatoes production?
                   1= Yes		 [         ]
                   2= No 		 [         ]


3.7 If yes explain the following

	Year borrowed
	Amount in Tshs.

	1.
	

	2.
	

	3.
	








3.8 If no, what are the main reasons for not accessing credit?

         1 = Not needed 					[         ]
         2 = Lack of security					[         ]
         3 = High interest rate					[         ]
         4 = Lack of financial institutions offering credits	[         ]
                                  Others (specify)…………………………………………….


3.9 Do you have SACCOS?
                   1= Yes		 [         ]
                   2= No 		 [         ]

3.10 Do you access credit from your SACCOS?

                   1= Yes		 [         ]
                   2= No 		 [         ]
3.11 If yes explain the following

	Year borrowed
	Amount in Tshs.

	1.
	

	2.
	

	3.
	




3.12 What are other sources of credit? (Specify)………………………………………….


3.13 Do you get extension services on sweet potatoes production?
1. Yes				[        ]
2. No			           	[        ]

3.14 If yes, where do you get it?
1. District Extension Office			 [        ]
2. Ward Extension Office   		 	 [        ]
3. Village Extension Office 		 [        ]
4. Non- Governmental Organization		 [        ]

3.15 If yes, specify type of extension services
1. …………………………………………………………
2. …………………………………………………………
3. …………………………………………………………
4. ………………………………………………………....

3.16 How did you get the knowledge on sweet potatoes production?
1. Training				 [       ]
2. Own experience			 [       ]
3. Adoption from neighbors		 [       ]
4. Mass media				 [       ]
5. Others				 [       ]
 
  3.17 Do you think the knowledge have contributed positively in sweet potatoes 
           production?
1. Yes			[        ]
2. No			[        ]
     
  If yes, how……………………………………………………………………………..

3.18 What are your suggestions on the extension services given to you? 
         …………………………………………………………………………………
         …………………………………………………………………………………

3.19 Where do you place yourself in regard to poverty status?
          1= Poor                         [          ]
          2= Not poor                  [          ]


3.20 How do you characterize poverty from your own views?

         ……………………………………………………………………………………..
         ……………………………………………………………………………………..
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SECTION 4: EXPENDITURE OF THE INCOME OBTAINED FROM SWEET POTATOES PRODUCTION

Please indicate the way you spend your money obtained from sweet potatoes production

	Expenditure item
	Amount

	
House construction
· Purchase of a plot of land
· Renovation of a house 
· Purchase of a house 
	

	Food 
	

	Health services 
	

	Primary and Secondary Education
· Primary    Education
· Secondary Education
	

	Clothing materials
	

	Beds, mattresses, chairs, tables, and kitchen apparatus
	

	Savings
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APPENDIX 2: STATA OUTPUT
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corr output capital land labour credit experience notpoor Ngiloli ihenje
(obs=150)

             |   output   capital   land   labour   credit  experien   notpoor ngiloli ihenje
-------------+-----------------------------------------------------------------------------
      output |   1.0000
     capital |   0.9154   1.0000
        land |   0.9293   0.6290   1.0000
      labour |   0.5574   0.5142   0.4658   1.0000
      credit |   0.5865   0.5021   0.4913   0.2093   1.0000
  experience |   0.6240   0.5079   0.5091   0.3114   0.3151   1.0000
     not poor|   0.3726   0.3523   0.4132   0.1592   0.4037  -0.1331   1.0000
     ngiloli |   0.2137   0.2576   0.2058   0.2443   0.0823   0.3718  -0.2441 1.0000
     ihenje  |   0.2012   0.2243   0.2231   0.2165   0.0432   0.2543   0.2276 0.2635   1.0000
-------------------------------------------------------------------------------------------





Regression results

reg output capital land labour credit experience notpoor Ngiloli ihenje

      Source |       SS       df       MS              Number of obs =     150
-------------+------------------------------           F(  7,   142) =  184.05
       Model |  16.8188218     7  2.40268883           Prob > F      =  0.0000
    Residual |  1.85378171   142  .013054801           R-squared     =  0.9007
-------------+------------------------------           Adj R-squared =  0.8958
       Total |  18.6726035   149  .125319486           Root MSE      =  .11426

------------------------------------------------------------------------------
      output |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
     capital |     .22517   .0379259     5.94   0.000    0.1501977    0.3001422
        land |   .3958535   .0599497     6.60   0.000    0.2773444    0.5143627
      labour |   .0463388   .0253648     1.83   0.070    0.0038026    0.0964802
      credit |   .0011562   .0022679     0.51   0.611    0.0033269    0.0056394
  experience |   .0399565   .0162197     2.46   0.015    0.0078933    0.0720197
    not poor |   .0399037   .0437517     0.91   0.363    0.0465851    0.1263925
    Ngiloli  |   .0378163   .0220129     1.62   0.037    0.0633315    0.0236989
      Ihenje |   .0192435   .0213342     0.89   0.260    0.0542671    0.035276
       _cons |   .7927542   .3983019     1.99   0.048    0.0053868    1.580122
------------------------------------------------------------------------------



Test for multicollinearity
estat vif
    Variable |       VIF       1/VIF  
-------------+----------------------
        land |      2.22    0.598410
     capital |      3.00    0.566769
  experience |      2.31    0.573426
      credit |      1.66    0.627066
      labour |      1.60    0.696741
     not poor|      1.29    0.773433
    Ngiloli  |      1.22    0.807654
     Ihenje  |      1.26    0.794562
-------------+----------------------
    Mean VIF |      1.82





Test for heteroscedasticity 
estat hettest

Breusch-Pagan / Cook-Weisberg test for heteroscedasticity 
         Ho: Constant variance
         Variables: fitted values of output

         chi2(1)      =     0.59
         Prob > chi2  =   0.41



Test for Omitted Variables
Ramsey test using powers of the fitted values of output
      Ho: model has no omitted variables
          F (3,139) = 0.413
          Prob > F = 0.572
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