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ABSTRACT

Sweet potato has been grown and constituted one of the staple foodstuffs in Rwanda for decades. It is used as foodstuff and fodder for animal. Its tuberous root and leaves are most important for food while vine cuttings are used for cultivation. In Rwanda several varieties are grown, the traditionally common ones being the white/ yellow fleshed Sweetpotatos. In recent years, new varieties of Orange fleshed Sweetpotatos (OFSP) have been introduced in Rwanda and since then their popularity continues to grow due to its high levels of nutrients, high yield and ability to generate high income. The Orange flesh Sweet Potato , rich in vitamin A. is increasingly gaining popularity and more and more cultivated  because it has proven  to be  an excellent source of energy and important nutritive substances that has shown to considerably contribute to improve the socio economic and nutritional  status of people. This study sought to assess the what impact was brought about by the Sweet Potato Action for Security and Health in Africa (SASHA) Project to growers of OFSP.

 The purpose of this study is to find out the “Social and economic impact of SASHA Project to the population livelihoods in Muhanga District”. The study area is shyogwe sector where the project is most active in Muhanga district and was conducted on farming groups growing OFSP. 
Efforts to ensure that these varieties are readily adopted have however been hampered by lack of readily available information about it in Rwanda. There are very few studies that have been conducted in this regard. Some of key findings are that women are more involved in the cultivation of OFSP as they are more involved in farming activities than men. Indeed the OFSP significantly contributes to food security and farmers’ income thus empowering households to raise their social and economic status where SASHA actions are implemented. 
This project had helped farmers to increase their social social status by allowing them to pay medical care, scholastic materials and also reinforced social relationships amongst members and neighbors and even the capacity to prepare a balanced diet has also been raised,Also due to SAHA activities the beneficiairies have improved theirs housing, buying transportation means, buying animals, and tobuying farming plots,improve their household goods, repaired the housing, bought telephones, new furniture and clothing.
Keys words: Sweet potato, Orange flesh sweet potato, SASHA Project, Social economic impact,           Population livelihoods
RÉSUMÉ

Depuis des décennies, la patate douce a été  cultivée au Rwanda et a constitué l'un des aliments de base pour les rwandais. Elle est utilisée comme denrée alimentaire pour les humains et du fourrage pour les animaux. Sa racine tubéreuse et ses feuilles sont les plus importantes pour la nourriture  tandis que les stolons sont utilisés comme semences de bouturage lors de la plantation.  Au Rwanda plusieurs variétés sont cultivées celles traditionnellement connues étant celles à chair blanc / jaune.

 Au cours des dernières années, de nouvelles variétés  à chair orange ont été introduites au Rwanda. Depuis lors, leur popularité continue d’augmenter à cause de leurs niveaux élevés en matières nutritives, son haut rendement et sa capacité de générer un revenu élevé. Les variétés à chair orange, riche en vitamine A ont gagné beaucoup de popularité, elles sont de plus en plus cultivée pour  leur  excellente source d'énergie et de substances nutritives et contribuent considérablement à améliorer des conditions  socio économiques et nutritionnels des gens.

 Cette étude vise à évaluer l'impact suscitée par les interventions du SASHA lors de ces interventions dans le secteur de Shyogwe.

 Le but de cette étude est de savoir  quel est «  Impact socio-économique du Projet SASHA sur les conditions de vie de la population du District de Muhanga». Le cas d’étude de cette recherche est la population de Shyogwe où le projet SASHA  est plus actif dans  le district de Muhanga, elle a été menée sur des groupes d’agriculteurs de la patate douce à chair orange.

Les efforts visant à assurer que ces variétés sont facilement adoptées ont cependant été entravée par le manque d'informations disponibles à ce sujet au Rwanda. Il ya très peu d'études qui ont été menées à cet égard. 

Parmi  les résultats, cette étude a révélé que les femmes sont plus impliquées dans la culture de cette patate douce. Ce si est compréhensible étant donné qu’au Rwanda, les femmes sont plus impliquées dans les activités agricoles que les hommes. En effet, la variété à chair orange contribue de manière significative à la sécurité alimentaire et un apport considérable de revenu des ménages renfonçant  ainsi leurs capacités à améliorer leurs statuts sociaux et économiques.
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GENERAL INTRODUCTION
Background of the Study 

Traditional approaches that promote high rates of economic growth have not led to sustained or evenly distributed benefits. What the world requires is a fundamental and far-reaching change in the attitudes and behaviour of its citizens, governments and corporations if it is going to provide for a sustainable future. While in many developed countries the concept of a single wage earner in a career job is largely unquestioned, for most families in developing countries the situation is markedly different. Livelihood structures are complex, usually revolving around the incomes, skills and services of all members of the family in an effort to reduce the risks associated with living near subsistence. A family may survive by sending its children to sell goods on the street, while the father earns a small wage at a factory and also grows some crops on his plot. Livelihoods are rarely limited to one secure job in a wage-based economy (IISD: 1999).

Achieving sustainable livelihoods requires the integration of local knowledge and community strengths with contemporary science, appropriate technology towards the environment, enabling policies, effective and transparent governance structures, education and training, and credit and investment (IISD: 1999).

Rwanda is one of the poorest countries in the world. In addition, according to MINECOFIN (2002: 17), Rwanda’s economic policies since independence are said to have targeted agriculture as the main engine of economic growth. However, the agricultural sector has continued to perform poorly, with consistently declining productivity. It will be necessary to formulate and implement realistic developmental policies that move beyond past delusions of viable subsistence-based agriculture.

The recently introduced Orange-fleshed Sweetpotato (OFSP) varieties have particularly generated great interest from both farmers, consumers, researchers, governmental and Non-Government Organizations. Early indications point to these varieties rapidly gaining acceptance by among others the farmers in Rwanda.  The Government of Rwanda in its efforts to raise the productivity of rural economies has recognized the need to promote these traditional crops, and particularly the new varieties which have potential for high yields.  This is in line with the general agricultural policy to ensure sustainable development by transforming the agricultural sector into a high value and high productivity sector. One of those activities that can contribute more in rural development is moving from traditional agriculture to modern agriculture by growing high value and nutritional orange Sweetpotato varieties (NISR, 2012). Below is a quick overview of the OFSP.

Orange-fleshed Sweetpotato (OFSP) in Rwanda

The Orange fleshed Sweetpotato (OFSP) varieties were introduced in Rwanda in 2003 through ISAR by PRAPACE in collaboration with Harvest Plus and ATDT projects to combat Vitamin A deficiency (VAD) as well as high yielding varieties of Sweetpotato. 
After the introduction of OFSP varieties in Rwanda, it was realized that these new varieties have the potential to address VAD concerns and further boost rural farming productivity.  For instance, Preliminary observations show that the adoption of OFSP in Shyogwe sector and respect of agronomic practices increased yield from 5 tonnes to 10 tonnes per hectare  leading farmers to appeal to government to avail more land to them to undertake the cultivation of the crop (New Times, 15/10/2012). 

Ephigenie Mukankunsi, a leader of Tuvemubwigunge farmers’ association in Rwanda attested to this when she was quoted by  The New Times (Rwanda) in an interview lamenting, ‘we have a new variety of Sweetpotatoes which is more productive despite our small farm sizes of land” (ibid).
Research done by ISAR (2006) has also shown that there is a potential for Sweetpotato flour to substitute imported wheat flour at 20% for bread and 40% for other bakery products. Even though there is the potential of substituting 20 to 40% of wheat flour with Sweetpotato flour, the willingness of processors to adopt the technology is still limited. However, currently there are some local industries and cooperatives which are interested in the promotion of OFSP, such as INDYO INOZE in Muhanga District, SINA Entreprises in Rulindo, and MILLENIUM BAKERY are such industries that manufacture products from orange sweet potatoes like cakes, doughnuts and bread.

Despite being a relatively new variety of Sweetpotato in Rwanda, the Orange-fleshed Sweetpotato appears to harbor huge potential both in terms of nutritional value and productivity thereby contributing to increased farmer incomes, as well as boosting food security in Rwanda. 
It is in this context that many projects, including SASHA (Sweet Potato Action for Security and Health in Africa) Project, are being initiated to help the population move from the subsistence-based agriculture to modern and market-orientated agriculture thus ameliorating the population livelihoods.

However, due to its newness in the Rwandan economy, studies targeting the Orange-fleshed Sweetpotato were found to be scanty. There is urgent need therefore for researchers and other interested parties to carry out more studies to generate more knowledge on Orange-fleshed Sweetpotato variety and its utilization.

It is why we have undertaken this study to access  the impact the socio economic impact  of Orange-fleshed Sweetpotato  on  livelihoods in Muhanga district, with specific focus on farmers’ in Shyogwe sector. 
 The rationnel and interest of the study

The choice of this subject has been inspired by the wish to discover the social and economic effects of SASHA Project innovations how they affect the livelihoods of people whom its working with.
This study has different interests including personal, social, scientific and academic interests:
Firstly, this study presents a big interest to the researcher. Being a worker for agriculture projects and a student in the Department of Urban and Rural Development, the researcher is interested in the population livelihoods and this study allows her to establish connections between theories learnt at school and realities of the field. The study also permits her bring her modest contribution to the livelihoods better services delivery to communities involved in agribusiness. 

Secondly, the study furthermore aims at showing the main contribution of SASHA Project to the social and economic livelihoods its working area, Shyogwe sector. it helps to measure whether or not the services offered by the Project contribute to  raise up people’s livelihoods. 
Thirdly, the study contributes to the sensitization of people on collaborating with agriculture projects to improve their social and economic life status. It will also measures social phenomena related to agricultural development projects implementation while highlighting the best practice and approaches different partners can take up to improve people’s livelihoods. 
Lastly, the study will also constitute a reference document for further  related or similar academical researches and implementation in related fields. Scientists may also find the work ande findings of this study useful for further investigations.

 At the academic level, the presentation of a research dissertation is a requirement for the award of a Bachelor’s degree at ICK. The researcher has undertaken this research to improve his research qualities and to fulfill the academic requirement. 

Problem Statement   
Sweetpotato is the single most important provider of calories in the Rwandese diet and has been a key contributor to Rwanda's self-sufficiency in food especially during the period of production. Sweetpotato is unparalleled in its ability to provide a wide variety of nutrients, all from one type of food. It is rich in starch, calcium, potassium, vitamins A and C and anti-oxidants such as β-carotene, all of which are very essential for optimal health.

The crop is abundantly grown in rural countrywide areas but some people suffer from hunger after a short time of harvesting and because Sweetpotato is perishable and there is not simple techniques of storage for keeping the roots viable for longtime (Mutuyemaliya, 2012). In period of peak production of local sweetpotato, sometime, there is problem of malnutrition diseases to the children due to vitamin A deficiency (VAD) by lack of additional nutritional value while the production was high with less demand then low income to the growers.
 In terms of food security and malnutrition, the country has made a lot of efforts but Rwanda is still facing many developmental challenges including population growth, widespread poverty and high levels of chronic malnutrition (NISR, 2012). According to the reports of National Institute of Statistics of Rwanda (2012 & 2009), one in five Rwandan households (21%) had unacceptable food consumption and could be considered to be food insecure. Out of the total population, 4% had poor food consumption. The prevalence of chronic malnutrition among children aged between six months and five years has remained ‘very high’ in Rwanda over the last 20 years and still stands at 43,9% making it one of the countries with the highest chronic malnutrition rates in the region. In Rwanda, Muhanga is one of the districts that have the highest rate of malnutrition. This area is where households and community livelihoods have the highest rates of stunting, exceeding 60%.  (Source WFP Report, 2014).
Socially, the lack or low income has at time been the source of family disputes and gender oppression especially for women in the Rwandan communities. The lack of money to meet households’ expenses and dependency on men to secure household food and almost everything (education, medical care, garments, etc) and loose or no family bonds often resulted into polygamy, delinquency, prostitution, and many other irrational behaviors. 
The role and place of Sweetpotato in the Rwandan society cannot therefore be over-emphasized. Sweetpotato is simply part and parcel of the Rwandan diet and the crop yields highly.
 Despite the importance of sweetpotato, its progress has however been hampered by limited land and use of inadequate agricultural technics leading to the low productivity, use of local sweetpotato varieties (white and yellow) which have low nutritional values,  inappropriate/ lack of storage methods and facilities, lack of sustainable market and limited value addition techniques (Kirimi, 2013). 
In 2011, SASHA introduced new Sweetpotato varieties in the Rwandan economy known as Orange-fleshed Sweetpotato. This is so far considered as a blessing in boosting the productivity of Sweetpotatoes in the country, increase farmer incomes and overcome challenges related to Vitamin A Deficiency (VAD) as well food security. 
The new OFSP varieties were found to increase fourfold the Sweetpotato productivity per hectare of land besides being a source of several vital nutrients required by the body for optimal health.  

Figure 1: SASHA Project activity flow chart:














This study aims at assessing the socio-economic impact brought about by the implementation of SASHA project to its partners in Shyogwe sector of Muhanga district.
Purpose of the Study

The purpose of this study is to find out the contribution of OFSP in boosting beneficiaries livelihoos in Shyogwe sector of Muhanga district. In order to achieve this, various variables such as income, land allocation that is under Orange-fleshed Sweetpotato farming compared to the other crops, will be collected and analyzed.

Challenges related to Implementations will be identified and mitigating measures will be highlted

 This study will rely on information from the ongoing implementation of Sweetpotato Action for Security and Health in Africa (SASHA) since 2011. 
The project focuses on repositioning Sweetpotato in the food security and economies of small-scale farmers through the promotion of the high yielding and nutritious OFSP varieties, in addition to the related value addition processes by using farmers’ value chain.

Objectives of the study

General objective

The objective of this study is to establish whether or not SASHA Project contributes to the amelioration of the livelihoods of its beneficiaries in Muhanga district particularly in Shyogwe sector. To accomplish this intention the study has set the following specific objectivess :
Specific objectives

· To identify the main services provided by SASHA Project;

·  To assess the contribution of SASHA Project to the population livelihoods amelioration;

· To assess strategies used by SASHA to improve livelihoods of the population;

· To set out appropriate suggestions to the issue.

Hypothesis of the study  

In this study, the following research hypothesis has been proposed:

· SASHA Project contributes a lot socially and economically to the amelioration of the population livelihoods through sweet potato ameliorated varieties provision, sweet potato processing techniques and sweet potato products commercialization.
 Scope of the study

The scope of the study is limited to space, concepts and objectives.

This study was conducted in in Shyogwe Sector, in Muhanga District, the Southern Province. In this Sector, there are 102 direct SASHA Project beneficiaries and 1800 indirect SASHA beneficiaries. 
The choice of Shyogwe sector is due to the fact that SASHA project is implemented in the sector and has been there since 2011. Tangible results have started to emerge that can allow an objectively oriented assessment. Another motivation is that Shyogwe is in a close proximity to the ICK which is also logistically accessible to the researcher.

 Although there are many other varieties of Sweet potatoes grown in Rwanda, the study will only delve in Orange-fleshed Sweet potato, mainly because it’s a new type of sweet potato in addition to the already existing varieties,  with huge potential. 

In terms of the period of coverage, the study will take into account relevant information from 2011 but there will be more emphasis of the period of 2011-2014.

Significance of the Study

This study is of great importance to rural development arena.

The study will bring more light on OFSP in the area of study and how it affects people lives especially those directly under SASHA project coverage.

Institut Catholique de Kabgayi will also find results of the study as adds on to the already existing valuable knowledge in the institute.

 Future researchers may also find this work very useful to document further of OFSP; information will certainly be useful for policy makers and practitioners being governmental or non governmental agencies.
Finding will also act as motivating incentive for farmers and general public to continue investing in the OFSP and incorporating it into their food chains.
Organization of the study

Apart from the general introduction and the general conclusion, this study will be composed by three chapters. The first chapter will present the definition of the key concepts like sweet potato and livelihoods. It presents also some theories on livelihoods and the literature review which concerns the researches on the relationship between the agriculture projects and socio-economic livelihoods. Chapter two will present the research methodology. Chapter three will include the presentation and the analysis of the results of the survey on the social and economic impact of SASHA Project to the population livelihoods. It will also verify the research hypothesis. In addition, it will provide the interpretation of the survey results and validate the hypothesis of this research.
CHAPTER I: CONCEPTUAL AND THEORETICAL FRAMEWORK

This chapter defines the key-concepts used in this study. These concepts include sweet potato and livelihood. This chapter will also present the theoretical approach and the literature review related to the impact of SASHA Project to the population livelihoods of Shyogwe Sector.
1.1. Definition of the key concepts
1.1.1. Sweet potato

According to Purseglove (1968), the sweet potato (Ipomoea batatas) is a dicotyledonous plant that belongs to the family Convolvulaceae. Its large, starchy, sweet-tasting, tuberous roots are a root vegetable. The young leaves and shoots are sometimes eaten as greens. Ipomoea batatas is native to the tropical regions in America. Of the approximately 50 genera and more than 1,000 species of Convolvulaceae, I. batatas is the only crop plant of major importance—some others are used locally, but many are poisonous. The sweet potato is only distantly related to the potato (Solanum tuberosum) and does not belong to the nightshade family (Woolfe: 1992).

The genus Ipomoea that contains the sweet potato also includes several garden flowers called morning glories, though that term is not usually extended to Ipomoea batatas. Some cultivars of Ipomoea batatas are grown as ornamental plants; the name "tuberous morning glory" may be used in a horticultural context (Gad and George: 2009).
1.1.2. Orange Fleshed Sweetpotato:
Orange-fleshed Sweetpotato is a variety of Sweetpotato whose flesh colour is orange and is rich and contributes significantly to vitamin A nutrition in humans.   It is also rich in starch, calcium, potassium, vitamins C and anti-oxidants such as β-carotene, all of which are very essential for optimal health. OFSP varieties are believed to represent the least expensive, year-round source of dietary vitamin A and other nutrients to the poor families. This variety has a comparative advantage over other common staple foods especially cereals and legumes which provide zero to minor traces of beta-carotene. 
Children below 5 years, 7-10 years and adults need to eat about 30g, 40g and 80g of the vitamin A rich sweetpotato respectively, to meet the daily Requirements 
(http://sweetpotatoknowledge.org) 
1.1.3. Socioeconomic impact assessment

Socio-economic impact assessment focuses on evaluating the impacts development has on community social and economic well-being.  This analysis relies on both quantitative and qualitative measures of impacts.  Development impacts are generally evaluated in terms of changes in community demographics, housing, employment and income, market effects, public services, and aesthetic qualities of the community. (Community Guide to Development Impact Analysis."  Mary M. Edwards., March 2000). 

1.1.4. Food security:

According to FAO, 2011, Food Security , at the individual, household, national, regional, and global levels is achieved when all people, at all times, have physical, social, and economic access to sufficient, safe, and nutritious food to meet their dietary needs and food preferences for a healthy and active life. 
1.1.5. Household:

An independent male or female producer and his/her dependents who must have lived together for a period not less than six months. The members are answerable to one person as the head and share the same eating arrangement.

1.1.6. Income:

Is the consumption and savings opportunity gained by an entity within a specified timeframe, which is generally expressed in monetary terms.
1.1.7. Household income
Household income is a measure of the combined incomes of all people sharing a particular household or place of residence.
1.1.8. Livelihood:
A livelihood comprises the capabilities, assets (including both material and social resources) and activities required for a means of living. 
A livelihood is sustainable when it can cope with and recover from stress and shocks and maintain or enhance its capabilities and assets both now and in the future, while not undermining the natural resource base. (Chambers & Conway, 1991) 

 Ellis (2000:10) illustrated further on by defining  livelihood as “...the assets (natural, physical, human, financial, and social capital), the activities, and the access to these (mediated by institutional and social relations) that together determine the living gained by the individual or household”. This is very important because it is used to determine whether such individual or household lives below poverty line. The entire work of this study is centered on OFSP.

1.2. Livelihoods theoretical approaches

1.2.1. Household economic model

The household economic model gives insights into the conditions under which households make choices about which economic activities to pursue. The model summarizes the assets available to the household, the options to which the assets can be put to use in order to generate income and the fate of the income generated from adopted livelihood activities. A household is herein taken to a group of individuals making joint decisions, staying in the same residence and usually sharing meals (Ellis, 1998). A household is used as the unity of analysis because individual household choices have implications on the welfare of the whole society due to interconnections that exist in communities; moreover household members pool resources and usually make joint decisions and also share incomes (Tumusiime, 2006). The household economic model is appropriate because it helps estimate the average welfare of the community members.

Factors both internal and external to the household influence choice of activities to pursue (Barrett, 2001). External factors are those to which the household has little control and include policies, natural vagaries and availability of social services, while internal factors are the various types of assets owned by the household. These assets can be broadly categorized as capitals, social, human, natural, financial and physical capital (Scoones, 1998). 

Both external and internal factors affect the household but also work in synergy to each other to create an even bigger influence on the household. The quality and quantity of assets owned enables a household to pursue livelihood activities not possible to another household with different asset endowment. For instance, a household rich in human capital i.e. with more educated household members is better placed to tap into employment opportunities than a less educated household and a household with more land is better placed to engage in extensive agriculture than a land deficient household. Household assets are important because they are useful inputs into production but can also be finished products in themselves. Family labor represents human capital as an input, but when a household member offers labor to other households, human capital is then a finished product. The choice on how to use family labor will reflect the opportunity cost of either alternative.

External factors affect internal factors and subsequently livelihood activities, i. e. the types and blend of assets a household owns and/or has access to, is determined in part by external factors. The status of a forest as either a forest reserve or a national park can influence what type of natural resources local households can access; where status dictates the level of restriction imposed on the type of resources local people can get from the forest. In addition, incidents of crop raiding may affect what types of crops local people can grow on their land. Yet some parks can be important sources of financial capital and off-farm income activities. Therefore the effect can be either to enhance or constrain a livelihood. Of particular importance in a rural context will be how access to resources is constrained by external factors. Access to resources is fundamental as a pathway out of poverty.

Households earn income when assets are allocated to activities and the different activities generate different incomes to the household (Barrett, 2001). In order for the household to maximize income, a good mix of assets and an enabling external environment are important to choose the most profitable livelihood activities. This is because access to assets has to be coupled with the ability to put resources to productive use and also possibility of meaningful asset accumulation in a direction that ultimately leads to more productive assets (Ellis, 2004).

Therefore in using the household economic model, we investigate the effect that park proximity has on the assets owned by a household and the various ways in which the assets are put to use.

1.2.2. Rural development model
Rural development is defined as the process of improving the quality of life and economic wellbeing of people living in rural areas. The primary objective of rural development is to reduce rural poverty. Targeting rural poverty reduction also means focusing on strengthening social cohesion and reducing inequality. Poverty reduction is a complex process and many factors will determine whether economic growth is associated with poverty reduction, such as the initial level of inequality, the composition of growth (which sectors grow) and how inequality changes over the period of growth.
Rural development refers to the transformation of rural areas from low to high standard of living. It includes agricultural development, establishment of rural industries and infrastructures. So policies for rural development should integrate all sectors in the rural areas. There is also need to integrate the rural sector into the overall economy. However, since agriculture is the major activity in most rural areas; its development would partly lead to rural development (Tayebwa, 2007:364).

According to Johnston (1970), rural development is defined as it has evolved through time as results of changes perceived mechanisms and goals of development. A reasonable definition of rural development would be: development that benefits rural populations; where development is understood as the sustained improvement of the population's standards of living or welfare. This definition of rural development, however, has to be further qualified.

Rural development is essentially a part of structural transformation characterized by diversification of the economy away from agriculture. This process is facilitated by rapid agricultural growth at least initially, but leads ultimately to a significant decline in the share of agriculture to rural employment and output in the proportion of rural population to total population.

1.3. Literature review 
This section reviews the critical points of knowledge related to sweetpotato in general and orange fleshed sweetpotato in particular as well as theoretical and methodological contributions to the subject matter. The contents of this chapter are based on; theoretical perspectives of this study, Sweetpotato in Rwanda and related case studies in different countries, and key finds of studies reviewed. 

1.2.1. Rural livelihoods
Rural people typically have low education and possess little of economically significant assets. They own little land and livestock. Financial capital is also low (Ellis and Ntengua, 2003). Further, they are located far from basic infrastructure and find themselves in situations where markets are more or less unfunctional (Holland, 2003). Labor intensive and subsistence production is symptomatic of their predicament. Social capital in terms of social interconnections, enabling the ability to undertake collective action, and natural capital i. e. the bulk of all common pool land resources, form the backbone of their livelihoods.

This general situation of rural people is much alike as in Rwanda: people own little land and livestock mainly due to the fact of much intensity of inhabitants.

Rwanda is classified as one of the poorest countries in the world, with an average annual income of $370 per person (Bureau of African Affairs, 2009). A good number of wealth indicators show low standards of living for the local population. These indicators include the quality of land, cattle, manpower, the possibility of sending children to school, crop production (if a farmer is able to feed himself and sell), the quality of houses, means of transport, and ownership of assets such as a radio. A high percentage of people in Rwanda live in poverty characterised by the following indicators: low education levels, households with many members, poor quality housing, no access to basic infrastructure such as schools, hospitals and health centres, water markets etc,, very small farms, shortage of food products, and poor production with no surplus for sale (Plumptre et al., 2001).

1.2.2. Rural income diversification

An important feature of rural livelihoods is livelihood diversification defined as “the process by which rural families organize their activities and social support capabilities in their struggle for survival and in order to improve their standards of living” (Ellis, 1998). The reasons for livelihood diversification range from push factors like high transaction costs and failures in credit markets to coping strategy and safety net in case of adverse shocks. But households can also voluntarily take up diversification as a means of increasing current consumption and for the richer households; diversification offers an opportunity for accumulation. Barrett et al (2001) also argue that diversification of livelihoods may be due to complementarities of livelihood activities, for instance livestock offering manure for crops and crop residues acting as fodder for livestock.

It is important to highlight that the choice to diversify livelihoods presents a major disconnect form common economic reasoning since it negates the advantages otherwise realized with specialization, the least of which being increased incomes. Whether rural people diversify livelihoods as a survival mechanism against failure in one activity, implying a sense of desperation or as a means to increase current consumption, implying proactive choice is subject to discussion.

1.2.3. Rural household dependence on natural resources

Several studies have illustrated that poor rural people depend on common-pool natural resources for their livelihoods. Common-pool resources like national park are a source of food, fodder, medicines for local use but local people also need these common-pool resources as a means of off-farm employment and as gap fillers during times of financial hardship of famine. Studies have shown that generally dependence on natural resources declines with income. Poorer households depend more on natural resources although their extraction is usually lower than that for wealthier households (Vedeld, 2004).

1.2.4. Rural household income distribution
Rural households can exhibit differences in incomes due to differences in asset endowments and livelihood activities pursued. Environmental incomes from forest resources can reduce income inequalities in rural communities by offering a source of income for asset-poor families (Cavendish, 2002).
1.2.5. Sustainable livelihoods

While in many developed countries the concept of a single wage earner in a career job is largely unquestioned, for most families in developing countries the situation is markedly different. Livelihood structures are complex, usually revolving around the incomes, skills and services of all members of the family in an effort to reduce the risks associated with living near subsistence. A family may survive by sending its children to sell goods on the street, while the father earns a small wage at a factory and also drives a taxi, and the mother grows food in an urban garden. Livelihoods are rarely limited to one secure job in a wage-based economy.

IISD has developed a framework for understanding sustainable livelihoods. Achieving sustainable livelihoods requires the integration of local knowledge and community strengths with contemporary science, appropriate technology, enabling policies, effective and transparent governance structures, education and training, and credit and investment (IISD, 1999).

1.2.6. Importance of Agriculture in Development

Economist as early as the beginning of the 20th century observed that wealthier countries were characterized by a smaller portion of their output coming from agriculture and relatively less labor resources tied to the same sector. 

They also noted that the process of development itself was characterized by a monotonic decline in the relative importance of agriculture and the primary sector in the economy, both in terms of GDP and employment. 

One of the first economists to point this out was G. B. Fisher (1939). Later, this same generalization was formalized by Kuznets (1957), showing that this secular decline of the primary sector with development can be observed both across countries and across time (Gustavo and Stamoulis, 2007: 8).

Some economists argued that agriculture plays an important role in development. One of the first arguments in favor of the role of agriculture in development was placed by Lewis (1954) who suggested that «there are large sectors of the economy where the marginal productivity of labor is negligible, zero, or even negative». Of course these labor resources are tied to the primary sector, and are a key ingredient for industrial growth, which will occur thanks to a growing labor force coming from the primary sector. Hence, the primary sector plays, although passive, an important role in development.

Later, Johnston and Mellor (1961), identified some active roles that the agricultural sector performs throughout the development path: i) agriculture provides food necessary for a growing economy, as food demand, although at a decreasing rate, grows with income (Engel's Law); ii) agricultural exports generate the foreign exchange necessary to import capital goods; iii) agriculture, as the larger sector in less developed countries, is the only sector capable of generating the savings mass that the non-agricultural sector needs for capital accumulation; and iv) a growing agricultural sector creates a larger local market for the non-agricultural sector. These Johnston-Mellor linkages still remain relevant for developing economies with a large primary sector. 

Johnston and Mellor were perhaps also the first to note that successful industrialization experiences are usually preceded by periods of dynamic agricultural growth. 

Although this does not amount to a causality link, the authors observed that countries that embark in a successful industrialization path, first experience fast agricultural expansion, fueled not by absorbing resources from the rest of the economy, but by rapid increases in productivity (Gustavo and Stamoulis, 2007:9).

Therefore, any successful rural development strategy will contain an agricultural development component; but they are not the same thing. While agricultural development aims at improving the welfare of populations through sustained improvements in the productivity of the agricultural sector, rural development aims at the improvement of welfare of rural populations through the sustained growth of the rural economy, which includes agriculture, but may not be its only component and not necessarily the most dynamic (Gustavo and Stamoulis, 2007:21).

1.2.7. Rwanda rural sector

The Rwandan economy is dominated by agricultural activities and 90% of the population is based in rural areas. Due to this land scarcity, the primary sector is characterized by old plantations and the stagnation or decrease of the production. The majority of workers in this sector are independent (76.81%) and family helpers (15.22%) with no required qualifications. The remunerated employment concerns only less than 6% of those involved in agriculture and stock farming. The salaries are not motivating especially to young graduates who chose to go for remunerated jobs in the modern sector. On top of this, the difficulty of access to land and loans should also pointed out as it considerably hampers the chances of integration in this sector and limits access to technological innovations. It is an illusion to think that the modern sector alone will solve the problem of unemployment in the short term (RwandaVision 2020). 

The size of the rural labor force justifies the establishment of rural employment alternative programs. It is therefore imperative that diversified strategies of developing traditional employment should be initiated.

1.2.8. Problems of Rwandan rural areas

It is in rural area that malnutrition prevails and where there is the greatest poverty. This means that development of Rwandan rural areas is confronted with serious problems. In the government policy on agriculture, food self-sufficiency is one of the top priorities. Nevertheless, this food self-sufficiency is under strong constraints and handicaps, particularly from the massive rural population growth which consequently leads to a progressive reduction of suitable land for cultivation. This problem has been aggravated mainly by the mountainous nature of the country and by inappropriate management methods. Excessive division of exploitable land constitutes a challenge to maintaining the fragile food equilibrium and again makes the problem of food self-sufficiency more complicated (Jean MARARA: 1). 

1.2.9.Origin, distribution and diversity of the Sweet potato

The origin and domestication of sweet potato is thought to be in either Central America or South America. In Central America, sweet potatoes were domesticated at least 5,000 years ago. In South America, Peruvian sweet potato remnants dating as far back as 8000 BC have been found (Alison: 2008).

Daniel F. Austin postulated that the center of origin of I. batatas was between the Yucatán Peninsula of Mexico and the mouth of the Orinoco River in Venezuela. The 'cultigen' had most likely been spread by local people to the Caribbean and South America by 2500 BC. Strong supporting evidence was provided that the geographical zone postulated by Austin is the primary center of diversity. The much lower molecular diversity found in Peru–Ecuador suggests this region should be considered as secondary center of sweet potato diversity (Carol and Joel: 1995).

The sweet potato was also grown before western exploration in Polynesia. Sweet potato has been radiocarbon-dated in the Cook Islands to 1000 AD, and current thinking is that it was brought to central Polynesia around 700 AD, possibly by Polynesians who had traveled to South America and back, and spread across Polynesia to Hawaii and New Zealand from there. It is possible, however, that South Americans brought it to the Pacific, although this is unlikely as it was the Polynesians who had a strong maritime tradition and not the native South Americans. The theory that the plant could spread by floating seeds across the ocean is not supported by evidence. Another point is that the sweet potato in Polynesia is the cultivated Ipomoea batatas, which is generally spread by vine cuttings and not by seeds (Van and Jo: 1994).

Sweet potatoes are now cultivated throughout tropical and warm temperate regions wherever there is sufficient water to support their growth. Due to a major crop failure, sweet potatoes were introduced to Fujian province of China in about 1594 from Luzon. The growing of sweet potatoes was encouraged by the Governor Chin Hsüeh-tseng (Jin Xuezeng). Sweet potatoes were introduced as a food crop in Japan, and by 1735 was planted in Shogun Tokugawa Yoshimune's private garden. It was also introduced to Korea in 1764 (Zhang et al.: 1999).

According to the Food and Agriculture Organization (FAO) statistics, world production in 2004 was 127 million tonnes. The majority comes from China, with a production of 105 million tonnes from 49,000 km2. About half of the Chinese crop is used for livestock feed.

Per capita production is greatest in countries where sweet potatoes are a staple of human consumption, led by Papua New Guinea at about 500 kg per person per year, the Solomon Islands at 160 kg, Burundi and Rwanda at 130 kg and Uganda at 100 kg (Austin: 1988).

About 20,000 tonnes of sweet potatoes are produced annually in New Zealand, where sweet potato is known by its Māori name, kūmara. It was a staple food for Māori before European contact.

In the U.S., North Carolina, the leading state in sweet potato production, provided 38.5% of the 2007 U.S. production of sweet potatoes. In 2007, California produced 23%, Louisiana 15.9%, and Mississippi 19% of the U.S. total (Wilson: 2009).

The town of Opelousas, Louisiana's "Yambilee" has been celebrated every October since 1946. The Frenchmen who established the first settlement at Opelousas in 1760 discovered the native Atakapa, Alabama, Choctaw, and Appalousa tribes eating sweet potatoes. The sweet potato became a favorite food item of the French and Spanish settlers and thus continued a long history of cultivation in Louisiana (Stokes: 2007).

Mississippi has about 150 farmers growing sweet potatoes on about 8,200 acres (30 km2), contributing $19 million to the state's economy. Mississippi's top five sweet potato producing counties are Calhoun, Chickasaw, Pontotoc, Yalobusha, and Panola. The National Sweet Potato Festival is held annually the entire first week in November in Vardaman (Calhoun County), which proclaims itself as "The Sweet Potato Capital"  (Tedder: 1974).

The town of Benton, Kentucky, celebrates the sweet potato annually with its Tater Day Festival on the first Monday of April. The town of Gleason, Tennessee, celebrates the sweet potato on Labor Day weekend with its Tater Town Special (Carol et al.: 2004).

Sweet potatoes became popular very early in the islands of the Pacific Ocean, spreading from Polynesia to Japan and the Philippines. One reason is that they were a reliable crop in cases of crop failure of other staple foods because of typhoon flooding. They are featured in many favorite dishes in Japan, Taiwan, the Philippines, and other island nations. Indonesia, Vietnam, India, and some other Asian countries are also large sweet potato growers. Sweet potato, also known as kelang in Tulu is part of Udupi cuisine. Uganda (the second largest grower after China), Rwanda, and some other African countries also grow a large crop which is an important part of their peoples' diets. The New World, the original home of the sweet potato, grows less than three percent (3%) of the world's supply. Europe has only a very small sweet potato production, mainly in Portugal. In the Caribbean, a variety of the sweet potato called the boniato is popular. The flesh of the boniato is cream-colored, unlike the more popular orange hue seen in other varieties. Boniatos are not as sweet and moist as other sweet potatoes, but many people prefer their fluffier consistency and more delicate flavor (Carol et al.: 2004).

Sweet potatoes have been an important part of the diet in the United States for most of its history, especially in the Southeast. From the middle of the 20th century, however, they have become less popular. The average per capita consumption of sweet potatoes in the United States is only about 1.5–2 kg (3.3–4.4 lb) per year, down from 13 kg (29 lb) in 1920. Southerner Kent Wrench writes: "The Sweet Potato became associated with hard times in the minds of our ancestors and when they became affluent enough to change their menu, the potato was served less often" (Carol et al.: 2004).

1.2.10. Cultivation of sweet potatoes

The plant does not tolerate frost. It grows best at an average temperature of 24 °C (75 °F), abundant sunshine and warm nights. Annual rainfalls of 750–1,000 mm (30–39 in) are considered most suitable, with a minimum of 500 mm (20 in) in the growing season. The crop is sensitive to drought at the tuber initiation stage 50–60 days after planting, and it is not tolerant to water-logging, as it may cause tuber rots and reduce growth of storage roots if aeration is poor (Carol et al.: 2004).

Depending on the cultivar and conditions, tuberous roots mature in two to nine months. With care, early-maturing cultivars can be grown as an annual summer crop in temperate areas, such as the northern United States. Sweet potatoes rarely flower when the daylight is longer than 11 hours, as is normal outside of the tropics. They are mostly propagated by stem or root cuttings or by adventitious roots called "slips" that grow out from the tuberous roots during storage. True seeds are used for breeding only (Carol et al.: 2004).

They grow well in many farming conditions and have few natural enemies; pesticides are rarely needed. Sweet potatoes are grown on a variety of soils, but well-drained, light- and medium-textured soils with a pH range of 4.5-7.0 are more favorable for the plant. They can be grown in poor soils with little fertilizer. However, sweet potatoes are very sensitive to aluminum toxicity and will die about six weeks after planting if lime is not applied at planting in this type of soil. Because they are sown by vine cuttings rather than seeds, sweet potatoes are relatively easy to plant. Because the rapidly growing vines shade out weeds, little weeding is needed. In the tropics, the crop can be maintained in the ground and harvested as needed for market or home consumption. In temperate regions, sweet potatoes are most often grown on larger farms and are harvested before first frosts (Woolfe 1992).

Soil, Planting, and Care

Sweet potatoes prefer a loamy, well-drained soil that is not too rich. Ideally the pH is between 5.8 and 6.2, although they will tolerate a more acid pH to 5.0. Before planting, mix in a 1-inch layer of compost and thoroughly dampen the bed. In heavy clay, grow them in raised beds amended with compost and sand; potatoes in clay are sometimes thinner and oddly shaped. Good root development depends on there being plenty of air space in the soil (good aeration). They are the ideal crop for areas with sandy soil (Woolfe 1992).

Sweet potatoes are so willing to grow that plants accidentally dropped on the ground will take off and grow if the soil they land on is warm and moist. Plant sweet potatoes about 12 to 18 inches apart, and allow 3 feet between rows so the vines will have plenty of room to run. When setting out sweet potatoes in very hot, sunny weather, cover the plants with upturned flower pots for 3 days after planting to shield them from baking sun (Woolfe 1992).

Sweet potato vines will soon cover a large area. Thoroughly weed your sweet potatoes 2 weeks after planting by pulling them gently; if possible avoid deep digging with a hoe or other tool that disturbs the feeder roots that quickly spread throughout the bed. These give rise to your sweet potatoes. Water the plants weekly. Water is especially important as plants grow and roots spread (Woolfe 1992).

Historically, sweet potatoes have been a poor soil crop that produces a decent harvest in imperfect soil, but will do much better with a little fertilizer. About 2 weeks after planting, feed plants with a balanced organic or timed-release fertilizer that contains potassium (the third number on the fertilizer label), such as 5-10-10. Use about 2 cups 5-10-10 per 30 square feet (a 10-foot row). Gently scratch the fertilizer into the soil surface. Then mulch over the soil with an inch of grass clippings or another biodegradable mulch. Continue weeding and adding more mulch for another month. After that, sweet potatoes can usually fend for themselves, though they do benefit from weekly deep watering during serious droughts (Woolfe 1992).

Photo 1: The softer, orange-fleshed variety of sweet potato
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Source: Raw data, January 2015.
In the Southeastern United States, sweet potatoes are traditionally cured to improve storage, flavor, and nutrition, and to allow wounds on the periderm of the harvested root to heal. Proper curing requires drying the freshly dug roots on the ground for two to three hours, then storage at 85–90 °F (29–32 °C) with 90 to 95% relative humidity from five to fourteen days. Cured sweet potatoes can keep for thirteen months when stored at 55–59 °F (13–15 °C) with >90% relative humidity. Colder temperatures injure the roots (Carol et al.: 2004).

1.2.11.Yields of sweet potato crop

In 2010, the world average annual yield for sweet potato crop was 13.2 tonnes per hectare. The most productive farms of sweet potato breeds were in Senegal, where the nationwide average annual yield was 33.3 tonnes per hectare. Yields as high as 80 metric tonnes per hectare have been reported from farms of Israel (Carol et al.: 2004).

1.2.12. Nutrient content of sweet potato
Besides simple starches, raw sweet potatoes are rich in complex carbohydrates, dietary fiber and beta-carotene (a provitamin A carotenoid), while having moderate contents of other micronutrients, including vitamin B5, vitamin B6, manganese and potassium (right table). When cooked by baking, small variable changes in micronutrient content occur to include a higher content of vitamin C at 24% of the Daily Value per 100 g serving (right table), as well as an increase in polyphenol levels (Coghlan: 2012).

The Center for Science in the Public Interest has compared the nutritional value of sweet potatoes to other foods. Considering fiber content, complex carbohydrates, protein, vitamin A and potassium, the sweet potato ranked highest in nutritional value (Coghlan: 2012).

Sweet potato varieties with dark orange flesh have more beta carotene than those with light-colored flesh, and their increased cultivation is being encouraged in Africa, where vitamin A deficiency is a serious health problem. A 2012 study of 10,000 households in Uganda found that 50% of children who ate normal sweet potatoes suffered from vitamin A deficiency compared with only 10% of those on the high beta carotene variety (Coghlan: 2012).
1.2.13. Culinary uses of sweet potatoes
Although the leaves and shoots are also edible, the starchy tuberous roots are by far the most important product. In some tropical areas, they are a staple food crop.

In Africa

Amukeke (sun-dried slices of root) and inginyo (sun-dried crushed root) are a staple food for people in northeastern Uganda. Amukeke is mainly served for breakfast, eaten with peanut sauce. Inginyo is mixed with cassava flour and tamarind to make atapa. People eat atapa with smoked fish cooked in peanut sauce or with dried cowpea leaves cooked in peanut sauce. Emukaru (earth baked root) is eaten as a snack anytime and is mostly served with tea or with peanut sauce (Ahn: 1993).

The young leaves and vine tips of sweet potato leaves are widely consumed as a vegetable in West African countries (Guinea, Sierra Leone and Liberia, for example), as well as in northeastern Uganda, East Africa. According to FAO leaflet No. 13 - 1990, sweet potato leaves and shoots are a good source of vitamins A, C, and B2 (riboflavin), and according to research done by A. Khachatryan, are an excellent source of lutein (Ahn: 1993).

In Egypt, sweet potato tubers are known as "batata" (بطاطا) are a common street food in winter, where street vendors with carts fitted with ovens sell them to people passing time by the Nile or the sea. The two varieties used are the orange fleshed one as well as the white/cream fleshed one. They are also baked at homes as a snack or dessert, drenched with honey (Ahn: 1993).

1.2.14. Non culinary uses of sweet potatoes
In South America, the juice of red sweet potatoes is combined with lime juice to make a dye for cloth. By varying the proportions of the juices, every shade from pink to black can be obtained.

All parts of the plant are used for animal fodder.

Sweet potatoes or camotes are often found in Moche ceramics.

Several selections are cultivated in gardens as ornamental plants for their attractive foliage, including the dark-leafed cultivars 'Blackie' and 'Ace of Spades' and the chartreuse-foliaged 'Margarita'.

Cuttings of sweet potato vine, either edible or ornamental varieties, will rapidly form roots in water and will grow in it, indefinitely, in good lighting with a steady supply of nutrients. For this reason, sweet potato vine is ideal for use in home aquariums, trailing out of the water with its roots submerged, as its rapid growth is fueled by toxic ammonia and nitrates, a waste product of aquatic life, which it removes from the water. This improves the living conditions for fish, which also find refuge in the vast root systems (Nicole: 2010).

Researchers at North Carolina State University are breeding sweet potato varieties that would be grown primarily for biofuel production.

1.2.15. Other researches on sweet potato

1.2.15.1. Sweetpotato in Rwanda

Sweetpotato has been widely adopted in Rwanda, as in many relatively humid areas of Africa, due to its high yield (relative to land, labor, and time), its capacity to grow in poor soils, and its high content of carbohydrates and vitamins.  Sweetpotato and beans provide the common diet of Rwandans, beans for most people being the essential source of protein, as meat is a rare luxury for most (Lenné, 1991). Sweetpotato plays a crucial role in the country’s production system offering potential benefits to poor farm households and urban consumers. Sweetpotato is grown throughout the country and is a major staple food crop in the densely populated mid-elevation and highland regions. Sweetpotato comes second to banana in terms of production and is among the five most important food crops produced on an annual basis. Sweetpotato production has grown at a very rapid rate over the past several decades. However, production since then has generally not kept pace with population growth as indicated below (FAO & CIP, 2014).

Photo 2: SweetPotato production in Rwanda

Source: FAOSTAT, 2014 & CIP, SP atlas, 2014)

According to data reported by the FAO 2014, Sweetpotato production as well as the area under that crop has been increased in 2002 and then decreased up to 2011. That is due mainly to the land consolidation policy where mainly all marshlands areas are allocated to the priority crops excluding sweetpotato on the list while a big part of marshland was occupied by Sweetpotato before the policy. In addition to that, because of population growth, more space was allocated to the dwelling place. The figures indicate that even if after 2011 the area has not been increased but the yield has been increased as well the production.

Sweetpotato is also being developed as a means to address one of the most serious health and nutrition problems of sub-Saharan Africa, Vitamin A deficiency.  Lack of Vitamin A can weaken the immune system, leaving an individual more susceptible to deadly diseases such as measles, malaria, and diarrhea.  Vitamin A deficiency is also a leading cause of visual impairment and a major risk factor for pregnant and lactating women (cip, sp atlas consulted 17-sep-2014). 
1.2.15.2. Sweetpotato as pillar of food security and house hold income 

The sweetpotato (Ipomea batatas) is an important source of calories in the cool humid climates of the highlands of the western branch of the Rift Valley of Africa, of which Rwanda is typical (FAO, 2007 and Tardif, 1991). Since its introduction in the early 18th century, the sweetpotato has become the most important staple crops to be cultivated by nearly all peasant farm households in this densely populated, high elevation, and rugged “thousand hills” country (Ndirigwe, 2006 and Ferris et al., 2002). It is regarded as a flexible source of food as it can be grown on soils of limited fertility and is relatively drought tolerant.  Planting and harvest periods are more flexible than those of maize and other cereals. Sweetpotato is a basic food crop in Rwandan diet which is most consumed fresh after boiling and is also used as snack (Ndirigwe, 2006 and Tardif, 1991). In calorie terms the Rwanda diets consists of beans (22.3%),  sweetpotatoes (21.6 %), manioc (14,2 %), bananas (14,1 %),  irish  potato (11,9 %) and  maize (8.6%). 

Sweetpotato is an important crop in terms of food security, assisting to reduce hunger periods in

years when other crops fail or in specific seasons before the main harvest. It is a flexible source of food as it can be grown on soils of limited fertility and is relatively drought tolerant. Also, planting and harvest periods are more flexible than those of maize and other grains. Sweetpotato has become even more important where production of other food staples like banana and cassava is hindered by disease. Sweetpotato is prized as a fresh nutritious product, contributing to improved nutrition, through provision of vitamin A and other micronutrients and energy. It is also an important source of calories (152 MJ/ha per day of edible energy). Sweetpotato produces more edible energy per hectare per day than any other major food crop (Ferris R. et al, 2002)

1.2.15.3. Related case studies 
Related studies have been conducted focusing on the adoptability of Orange Fleshed Sweetpotatoes (OFSP), their nutritional value and contribution to farmer incomes and food security. This study discusses four such cases, their findings and implications.

1.2.15.4. Case study of Gaza Province in Mozambique 

The objective of this study was to assess the socio-economic and institutional factors associated with the adoption of OFSP varieties by smallholders in two districts of the Gaza province (Mazuze, 2004).  This study in Mozambique is particularly interesting for Rwanda given that both countries have gone through catastrophic civil strife, leading to underperformance of the agricultural sector. Mozambique was drastically affected by more than 15 years of civil war (1975-1992) while Rwanda suffered the catastrophic genocide in 1994. Now roughly 20 years after overcoming the civil strife, both have reported steady growth.

In particular, the study sought to assess among others (1), the adoption rate of the available OFSP varieties, major determinants associated with farmer adoption/non-adoption of the recommended varieties (e.g. in terms of contribution to income, nutritional benefits of OFSP varieties, etc.), (2) whether increasing OFSP varieties production does sufficiently increase the bioavailability and conversion of β-carotene so as to alleviate VAD,  and (3) what institutional and agricultural policy interventions are needed to spur the rate of technology adoption and thereby increase Sweetpotato production and household income.

The study found that the willingness and expectation of farmers to grow OFS varieties will greatly affect the program’s impact on reducing VAD. Other factors identified included social and economic factors that affect farmers’ technology adoption decision--including access to farm labor, farm machinery, storage and distribution facilities, inputs and output markets, credit availability, farm size, level of education, land tenure, profitability of the technology, farmer’s awareness of existing technologies, and government policies.  However, since the effect of those explanatory variables (and interactions among them) on farmer’s technology adoption varies from region to region, location-specific studies are required to understand factors that affect adoption of a new technology in a given country. 

1.2.15.5. Case study of Busia and Rachuonyo districts of Kenya

This study was conducted in Kenya to assess the factors influencing adoption and intensity of adoption of orange flesh Sweetpotato varieties in Nyanza and Western province, Kenya (Kaguongo, GF Ortmann, E Wale, MAG Darroch and J Low, 2010). The study involved what was deemed a representative sample of 340 farmers in the Busia and Rachuonyo districts of Kenya in 2009. The study also investigated whether participation in a value chain extension intervention programme increased these farmers’ likelihood of adopting OFSP. The results suggest that the district where the farmer comes from, knowledge on value addition and nutritional benefits, and availability of vines were the key factors for adoption. The results also suggest that participation in a value chain extension programme enhanced the probability of adoption.  Factors affecting intensity of adoption were site, value addition, vines availability, level of commercialization and having a child of up to five years.
1.2.15.6. Women farmers’ adoption of OFSP varieties s in raising Vitamin A intake, Kenya

Another study in Kenya (Hagenimana and Oyunga, 1999) which sought to evaluate the effect of women farmers’ adoption of OFSP varieties in raising Vitamin A intake, found that several of the new OFSP varieties grown in on-farm trials were adapted to the agro-ecological conditions with respect to yield, pest and disease tolerance, as well as the ability to provide reasonable beta carotene content. The study found that women farmers were likely to adopt the OFSP varieties if the clones were sufficiently introduced through community-level education programs that focused on the health of young children. According to Hagenimana and Oyunga, (1999), the new OFSP varieties were widely accepted (with respect to their appearance, taste, and texture) by both producers and consumers, and substantially contributed to the alleviation of VAD. In this study however, there is no emphasis on the contribution of OFSP varieties to farmer incomes and food security.

1.2.15.7. Case study of Iganga and Kamuli districts of Eastern Uganda  

An on-farm  research  was conducted   in twenty  parishes   of Iganga  and Kamuli  districts  of eastern  Uganda  to evaluate  the agronomic   performance,   consumer   acceptability, dry matter  and beta carotene  content  of 4 OFSP cultivars.     10 groups of women farmers from each district were  selected  to grow  and  evaluate   four  OFSP cultivars   in  Nabitende,   Namutumba,    Bukanga, Bugono and Buwambi  sub-counties  in Iganga and in Namugongo,  Nakalama,  Nawaikoke,  Bumanya and Busanda  sub-counties  in Kamuli district.  

In this on-farm study, four OFSP varieties namely SPK  004, Kala,  Ejumula   and   Sowola  were planted in  6 in a randomized complete   block  design   with  the  farmers'   most popular   cultivar   as  the  local  check.   The local check cultivars   varied   among   the farmers   and included   Dimbuka,    Yongera   abalenzi    emboli, Nakasoma,   Bunduguza   and Silika.   All these trials   were planted in March, May and October 2002 on the same   farm   but on different    fields.  The study found that the OFSP varieties gave lower yield than the local white fleshed cultivars.  However, Beta carotene   content   was found to be generally   higher in OFSP cultivars   than in white fleshed   ones. In terms of yield, Ejumula, and SPKOO4 in Jganga district, and Kala in Kamuli district gave more yield than the other orange fleshed cultivars.  Farmers   who participated   in the on-farm trials of OFSP cultivars continued to plant the OFSP cultivars after the trial indicating good potential for adoption.   Farmer reported that their choice to adopt the OFSP was influenced by the crops high yield, resistance to diseases and pests, fast growth rate, good taste and nutritive value. 

1.2.15.8. Orange Fleshed SweerPotato in Rwanda

One of the traditional food crops that has drawn considerable attention of development agencies and nutrionists is the Sweetpotato, and specifically the orange flesh Sweetpotato (OFSP) which has continued to gain prominence in the last few years since its introduction in Rwanda. For example, a recent study by Okelo J. 2014, citing Chowdhury et al. 2013) found that OFSP can supply the nutrients required to avert vitamin A deficiency in children and pregnant mothers. However, most households still consume regular Sweetpotato in mostly raw and boiled forms. Certain varieties of Sweetpotato, especially orange-fleshed, are being promoted as part of the strategy to combat vitamin A deficiency in children and pregnant mothers. However, the consumption of Sweetpotato is more widespread in rural households where it is mainly boiled or eaten raw (Julius, O. 2013). 

Although studies focusing on OFSP are scanty, few attempts have been made to examine the role of OFSP in the Rwandan society and the extent of its adoption. For example, a report by the National Institute of Statistics of Rwanda (2012) acknowledged the significance of the OFSP in terms of its nutritional value, source of income and its contribution to food security. The report further observed that one of those activities that can contribute more in rural development is moving from traditional agriculture to modern agriculture by growing high value and nutritional orange Sweetpotato varieties. Another study in Rwanda, Ingabire Marie Rose & Hilda Vasanthakaalam (2011) observed that although there were over 212 varieties of Sweetpotatoes cultivated in Rwanda, most of which are basically broadly classified in terms of the colour of the tuber skins with common colours being yellow, white and purple, the most recently introduced orange coloured Sweetpotatoes was unique and superior than others especially based on its nutritional value.

1.2.16. Key findings of the studies reviewed

The key studies reviewed in this section have reaffirmed the overwhelming nutritional value of orange fleshed Sweetpotato (OFSP), especially its richness in vitamins A and C, and anti-oxidants such as β-carotene.  It is rich in starch, calcium and potassium, all of which are very essential for optimal health. It has therefore been viewed as a cheap and easy solution to Vitamin A Deficiency (VAD) which has been a challenge to most mothers and children under the age of 7 years in most countries in Africa.

The studies have further noted the high productivity associated with OFSP compared to other varieties. This high productivity has further been associated with increased farmer incomes and improved food security in the countries where the OFSP have been widely adopted. For these benefits to be realized, it’s important that adoption of the OFSP varieties be adopted in our farming systems. The reviewed studies have particularly pointed to increased rate of adoption of the OFSP in a number of countries in Sub-Saharan Africa.
For instance, between 2007 to 2009, 77% of project households in Mozambique adopted OFSP (compared with 9 percent in the control group), and 65 percent of project households in Uganda adopted OFSP (compared with 4 percent in the control group). The share of Sweetpotato cultivated area devoted to OFSP increased from 9 percent to 56 percent in Mozambique and from 1 percent to 44 percent in Uganda.

The intake of OFSP among young children, older children, and women increased by two- thirds or more in both countries when OFSP was available. As a result of this high adoption rate, the total vitamin A intakes among young children, older children, and women increased significantly in both countries. Notably for children aged 6–35 months, OFSP contributed 78 percent of their total vitamin A intake in Mozambique and 53 percent in Uganda. 5.  In Uganda, more vitamin A obtained from eating OFSP was associated with a lower likelihood of vitamin A deficiency among both children 5–7 years and women who had lower levels of vitamin A.

Although these projects were implemented in small, focused areas as pilot projects, the findings imply that scaling up at the country level is feasible with the support of national policymakers and stakeholders. In doing this, some of the Key factors to consider include entrenching OFSP as an important staple in households diets, training farmers and providing them with subsidized OFSP vines should be distributed to target households, and strengthening OFSP campaign built around an “orange brand” to raise aware- ness of the role OFSP can play in reducing vitamin A deficiency among others. In the long term, there would also be need to further widen the campaign to include value addition processes that can be undertaken with OFSP varieties ease consumption, boost farmer incomes and become an indispensable component of the food security system.

A key observation also emanating from the reviewed studies is that while reasonable studies have been carried out in several countries within the sub-Saharan region of Africa, few such devoted studies have been carried out in Rwanda, and even the scanty few that were found were seriously lacking in relevant substance. There is need therefore for more OFSP related studies in Rwanda to create a formidable knowledge base regarding the food crop.

1.2.17. Brief description of SASHA Project

The SASHA project seeks to directly improve the food security and livelihoods of at least 150,000 families in Sub-Saharan Africa in five years and provide the evidence base for effective delivery systems to reach many more. Moreover, given widespread, informal farmer-to-farmer sharing of vines for planting, the number of direct plus indirect beneficiaries is likely to exceed 1 million families. As part of a broader, long-term, multi-donor Sweet potato for Profit and Health Initiative, it is expected that the SASHA project will set the groundwork for improving the lives of 10 million Sub-Saharan households in 10 years.

Sweet potato is the 3rd most important food crop in terms of production in seven Eastern and Central African countries – outranking cassava and maize. It ranks 4th in importance in the six targeted Southern African countries and 8th among the four targeted countries in West Africa. Sweet potato requires fewer inputs and less labor than other staple crops. It tolerates marginal growing conditions, such as dry spells or poor soil. Sweet potato provides more edible energy per hectare per day than wheat, rice, or cassava. Its ability to produce better yields in poor conditions with less labor makes sweet potato particularly suitable as a crop for households threatened by migration, civil disorder, or diseases such as AIDS. In addition, sweet potato is very versatile. The vines provide a high-protein, medium-energy animal feed. It has a reputation as a classic food security crop — the one that the family relies on when the maize fails. The potential of sweet potato has remained largely untapped in Sub-Saharan Africa, particularly compared to grains and cash crops, and even compared to other root crops, such as cassava. Increased investment could significantly boost yields, increase market potential, and reverse sweet potato’s image as a poor person’s food.

Women are the main producers of sweet potato, but the extent of their control over the benefits from selling the crop varies in and economic settings. SASHA will focus on women as producers and guardians of family nutrition, with special attention to their needs and preferences. The project includes an gender specialist and will strategies to ensure that women have a full voice in interventions and gain equitably from them.

The Rwanda Sweet potato Super Foods project was started in Rwanda in 2010 to support farmers growing orange-fleshed sweet potato and to promote products made from sweet potato such as bread and mandazi (doughnuts). It is part of the bigger SASHA project led by the International Potato Center (CIP) working in ten different countries. The project is implemented through local partners in Rwanda. Rwanda Agricultural Board (RAB) provides farmers with new clean sweet potato planting material and in partnership with CIP has introduced new orange-fleshed sweet potato varieties. Catholic Relief Services (CRS) working with its partners IMBARAGA and Young Women’s Christian Association (YWCA) supports and trains farmers in growing and processing sweet potato. Urwibutso (SINA) Enterprises is the main processor working with the project. The firm provides a ready market for the sweet potato roots produced by the project’s farmer groups and its own contracted farmers.

The Sweet potato Action for Security and Health in Africa (SASHA) is a five-year project with the goal to improve the food security of at least 155,000 Sub-Saharan Africa families by utilizing the potential of sweet potato. The project is: 

1) Transforming sweet potato breeding in Africa 

2) Developing innovative seed systems 

3) Strengthening partners’ capacities, and 

4) Understanding how to link these components to market and food-based nutritional interventions while assuring gender equity. 

In the District of Muhanga, precisely in Shyogwe Sector, this Project has been working with six farmers’ groups that group 102 farmers mainly women.

SASHA Project firstly intends to promote sweet potato crop mainly the orange potato crop rich in vitamin A. The Project has added value to the crop by making long lasting products from it including biscuits, cakes, juice, bread and floor. The Project also helps farmers find the market for their products (linkage between farmers and market.

The Project activities benefited farmers in many different areas including:

· Providing improved varities of sweet potato from RAB to farmers;
· Training on growing, storage, and processing sweet potatoes into other products ;
· Linkage of farmers with markets including Urwibutso Enterprise and La galette ;
· The sweet potatoes rich in A vitamin are sold at higher prices than local sweet potatos ;
· The cultivation of the varieties has helped families improve their diet in vitamin A.
CHAPTER II: RESEARCH METHODOLOGY

This chapter presents the methodology used to reach the objectives of the study. It highlights the sources of data used to study the social and economic impact of SASHA Project to the population livelihoods in Shyogwe Sector. Further, this chapter details the research design, the research population and sampling.

The purpose of this chapter is to present the methodological approach and techniques that have been used in the process of data collecting. In addition, this chapter helps the reader greatly understand how the research has been carried out.

2.1 Research design

This study has used descriptive research design. The research has used qualitative and quantitative research methods to describe how services of SASHA Project contribute to the social and economic impact to project participants’livelihoods in Shyogwe Sector. 

The quantitative data was obtained using structured questionnaires from different categories of direct and indirect beneficiaries of SASHA Project in Shyogwe Sector, while the qualitative data was obtained from key informants and interviews. 

2.2. Study Area:
 The study was conducted in Shyogwe is one other 12 sectors of Muhanga district in the southern province. Geographically located in the southern part of the district, Shyogwe administratively divided into 4 cells: Ruli, Mubuga, Mbare and Kinini which are further subdivided into 21 villages. The total population is 31800 people in 7561 households.

2.3 Research Population and sampling

The study was carried out on the direct and indirect beneficiaries of SASHA Project. The target population of this study was 102 direct SASHA Project beneficiaries and 1800 indirect SASHA Project beneficiaries. The study focuses on beneficiaries only.
2.3.1. Sample size
The formula of Yamane (1967) was used to determine the representative sample from the whole population of 1 902 SASHA Project beneficiaries. A proportion of 10% was used as the sampling errors or the level of precision. This number of 10% is taken for making the correction of voluntary and/or involuntary errors done by the respondents.

The formula used to determine the sample is written as following: 
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Where     n: sample

               N: population

              (e): sampling error =10%

This formula is written by Yamane (1967) then if the population is 1902, the sample will be:
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The sampling size is equal to 95 persons.  For choosing these 95 persons, the convenience technique was used. For this technique, the questionnaire was given to the people who come to the Project to seek services for responding to the questions. This technique is chosen because it is easy to get information where people met at the SASHA Project workplace for responding the questionnaire while they were waiting different services. In addition, the population has been grouped into two strata according whether they were direct or indirect beneficiaries using the formula of Javeau (1985: 45) as shown below:
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Thus, the sample proportion to take from each stratum is as the table below indicates:
Table 1: The repartition of the sample into the 6 strata 

	Stratum
	Number of people
	Sample size
	Percentage 

	Direct beneficiaries
	102
	5
	5.26%

	Indirect beneficiaries
	1 800
	90
	94.74%

	Total
	1 902
	95
	100


Source: primary data

2.3.2. Validity and reliability of the tool
The validity and reliability of these tools were checked and closely examined for approval by research supervisor, to ensure that the information generated was appropriate and consistent. Before going out to carry out the study, the researcher first consulted her supervisor to make sure that these tools would generate sought for information during the study. 
Both primary and secondary data was used in this study. Primary data was collected via the use of questionnaires in order to collect standardized data from all respondents in the same way and in a statistical form; the use of structured interviews which consisted of asking the respondents the same questions in the same way and the use of focus groups. The focus group discussion has been used because this study wanted to require a collective discussion in order to understand the circumstances, behavior or opinions. The primary data was both quantitative and qualitative approaches which is proving that the information is richer and has a deeper insight into the phenomenon under study (http://libweb.surrey.ac.uk/). Secondary data, mainly quantitative, was sourced from the records kept by SASHA Project. Other information was sourced from other agencies such RAB as  a research institution.

2.3.3. Data gathering procedures
Before the administration of the questionnaires

· An introduction letter was obtained from the Institut Catholique de Kabgayi (ICK) for the researcher to solicit approval to conduct the study from respective respondents. 

· The respondents were explained about the study. 

· Enough copies of the questionnaires were distributed.
During the administration of the questionnaires

· The respondents were requested to answer thoroughly and not to leave any part of the questionnaire unanswered. 

· The researcher has emphasized on the retrieval of the questionnaires within one week from the date of distribution.

· On retrieval, all returned questionnaires were checked for correctedness.
2.3.4. Data analysis 
Both quantitative and qualitative methods have been used for data analysis. Qualitative method has been used to qualitatively analyze the views of different respondents while quantitative method has been expressed in form of tables. After collecting questionnaire from the respondents, and having recorded all the information obtained through interviews, the researcher compiled, edited and coded the data in order to have the required quality, accuracy and completeness. 
Finally the data were processed using frequency distribution, percentages distributions and tabulation.  Averages (in %ages) of portions of land size , allocation and household income were calculated. 
2.4. Ethical considerations
Ethical considerations refer to a set of values that are generally acceptable in the course of carrying out a study. One such very crucial value involves the anonymity and confidentiality of respondents. Anonymity refers to when neither the researchers nor the readers of the results can identify a response with a given respondent while confidentiality refers to when the researcher can identify a given person’s responses but promises not to reveal them publicly (Babbie, 2012). 

In this study, the researcher committed to keeping the respondents anonymous while any respondents’ information known to the researcher but not required in this study shall remain confidential. In order to make this work original, plagiarism and other type of copying have been avoided. The study was so much focus on cases analysis.

This involved seeking permission by the researcher from the Manager of SASHA Project. Permission has also been sought from the respondents.

2.5. Limitations of the study

 The data collection was very successful; however some challenges were encountered during the research exercise.

Firstly, most respondents were complaining of having no time to answer the questionnaire. It was solved by being patient and accommodative until such respondent were being available to answer the questions.

Secondly, language was also another hindrance. Many of the respondents could not express themselves in English. To solve this, the researcher translated the questionnaire into Kinyarwanda for fluid communication and understanding.

Finally, given that this study only targeted a portion of Shyogwe population, it is likely that other parts of the district or the country may exhibit unique characteristics different from those of the study area. These characteristics may include among others climatic conditions, land, other crops   by their inhabitants and their perceptions about various crops. This means the findings of this study may therefore not automatically apply to all other parts of Rwanda as the methodology does not incorporate all contributing factors. As limitation, this research will not analyze the impact brought about by SASHA Project innovations into the livelihoods of project beneficiaries in Shyogwe sector.
CHAPTER III: RESULTS AND DISCUSSION

This chapter presents the results of the survey on the social and economic impact of SASHA Project to the population livelihoods in shyogwe sector. It gives the key findings after interpretation. It serves as a tool to measure the objectives and the results obtained at the field ato verify the hypothesis of this research work. Before embarking on the objectives, it would be important to understand demographic background of the targeted population as tabulated below. 
3.1. Profile of respondents
The research was carried out in 95 households. Interviewed persons were characterized according to their gender, age, academic level, and marital status.
3.1.1. Gender and Marital status of the respondents

The following table presents findings on gender and marital status of respondents 
Table 2: Household Characteristics of sampled population in Shyogwe Sector
	Gender
	Sample Size n=95
	%age

	Male
	17
	18

	Female
	78
	82

	Total
	95
	100


	Marital Status
	Population (n=95)
	%age

	Single
	7
	7

	Married
	56
	59

	Divorces/separated
	5
	5

	Widowed
	27
	29

	Total
	95
	100


Source: Results of the research, January 2015.

Table 1 above shows that, more women (82%) than men (18%) are involved in this survey, while majority of the households (59%) comprise married people as compared to single headed households (7%). A significant proportion of 29% represents widowed households which further suggest that the burden of bringing up the family rests on only one caregiver. The reason of a high percentage of women as compared to men could, arguably,  be resulted to the fact that, traditionally female are most involved in farmland activities; when SASHA introduced the OFSP in the area, women were even more encouraged and found an opportunity in an easy access to increase their socio-economic status. Though the sweet potato has been, for long time, looked down and considered to be a woman crop, but because the OFSP generates more income as compared to the local sweet potato, men are increasingly more interested to take part in its the cultivation.
3.1.2. Age and Education level of the respondents

Other research component which was investigated are age and education level of respondents so that we could viably evaluate the research hypothesis; findings are presented in the follow tables. 
Table 3: Distribution of the respondents according their age and education level
	Age Group
	Population Sample(n=95)
	% ntage

	20-30
	7
	7

	31-40
	46
	48

	41-50
	34
	36

	51 and above
	8
	9

	Total
	95
	100


	Education Level
	Population (n=95)
	%age

	Without formal education
	28
	29

	Primary
	51
	54

	Secondary
	0
	0

	Vocational/Professional training
	16
	17

	Total
	95
	100


Source: research data, January 2015.

In table 2 part one showing age distribution, the majority of 84% (age 31-50) of the households are composed by people above 30 years. These two groups of age are mature and most active people in the households’ income generating activities; whereas the other groups, 16% under 30 and above 50years, are less involved in farming activities.
Regarding education level, a great number of the respondents (54%) have primary education whereas 29% did not attend any formal education. These figures suggest also that the two categories are most involved in farmland activities because they have fewer choices as compared to those have some sort of education especially professional training (17%) who can easily find other source of income to support their families rather than tilling land. 
3.2. Land allocation
3.2.1. Proportion of Orange-fleshed Sweetpotato farm land size 
It was found necessary to know the land size farmers allocated to OFSP as compared to other crops. This will help us determine the harvest per area and how much income would be generated per unit of land.

The following table below shows the total size of farm lots allocated to different crops. The bigger the protion of land allocated to one crop the more important it is for the farmer in terms of its ability to generate monetary returns.
Therefore, crop land allocation can be used as an indicator of how important a crop is.
Table 4: Land size allocated to OFSP and other mostly cultivated crops.
	Crops
	Land Size (m2)
	%age

	Local Sweet Potato
	900
	15.26

	Orange-Fleshed Sweet potato
	1500
	25.42

	Other crops
	3500
	59.32

	Total
	5900
	100


Raw data, January 2015
the table above, evidently shows how OFSP is regarded as a cash crop. More than 25 % of cultivated land is allocated to the orange varieties whereas the local varity accupies less area (only15.26%)
During the researcher’s meetings with respondents they affirmed that, since SASHA project introduce the orange varieties in 2011, farmers   quickly realized how profitable  the OFSP is ; since the more land is released for these varieties. 
3.3. Knowledge about SASHA Project

The main objective was to identify services that SASHA Project brought into the communities to facilitate the improvement of their livelihoods. 
The researcher has first wanted to know whether or not respondents knew about SASHA Project. The answers of the respondents to this question was unanimous: all the respondents (100%) know SASHA Project. respondents knew about SASHA project through different means such as media, meetings and conversations with peers. 
 The table below ranks means of knowledge according to respondents.
Table 5: how respondents knew SASHA Project 
	Ranking
	channels of information
	Number of respondents
	%age

	1
	Peers (neighbors)
	41
	43.16

	2
	Local leaders (meetings)
	26
	27.37

	3
	Radio
	17
	17.89

	4
	Newsletter
	11
	11.58

	Total
	
	95
	100


Source: Results of the research, January 2015.

Figures in the above table suggests that respondents have known SASHA Project through many different kinds of media including radio (17.89%), newsletter (11.58%), by local leaders (27.37%) and by their neighbors (43.16%). 
Respondents are aware of project activities; SASHA introduced new varieties of sweet potatoes that yields high, technological innovations by diversifying utilization and new tending techniques as tabulated below:
Table 6: Innovations and marketing of OFSP introduced by SASHA Project to the population
	SASHA Project innovations 
	Number of respondents
	%age

	Better varieties of sweet potatoes
	38
	40

	New agricultural techniques
	19
	20

	Innovations in sweet potato utilization
	38
	40

	Total
	95
	100


	Quality Markets
	Number of respondents
	%age

	Very interesting
	42
	44,21

	Interesting
	40
	42,11

	Satisfactory
	13
	13,68

	Total
	95
	100


According to the information in the tables above, one can argue that 80% of respondents agree the new varieties of sweet potato harvest could go as 17 - 20 t/ha). The harvest is either sold and or consumed at home. 

Another component brought about by SASHA is the commercialization of the product by linking (farmers) and buyers. Reliable and steady marketing have been identified and are effective.  can name a few: SINA URWUBUTSO Entreprise (Rulindo), INDYO INOZE Cooperative (Muhanga) and millennium bakery(Kigali). They buy potatos at 150Frw/Kg from the farmer to process into other products such as biscuit, bread and pastas. This is very motivating to farmers; the quality and reliability of markets (buyers) was found promising, according to respondents; more than 86% of respondents are very happy with the situation. Though the markets are interesting there are, however, some of respondents (13.68%) who found the markets good enough, just satisfactory; reason being that transport at times was not regular.
Also 20% of respondents found the introduced techniques too involving; growing OFSP requires much tending works as compared to the local sweet potato which respondents are more familiar with.  
Generally, marketing of OFSP is interesting; it is important for respondent’s livelihoods since they can easily sell their products at interesting prices. We can hope SASHA innovations are sustainable and will go on even when project will phase out. 
3.4.Contribution of SASHA Project to social improvement of population livelihoods
The research also investigated how SASHA innovations contributed socially to amelioration of the population livelihoods. All the respondents (100%) have unanimously affirmed that SASHA Project has socially contributed to the improvement of their livelihoods. The table below has more details. 
Table 7: Evidence of the SASHA contribution to the population social livelihoods
	Social contributions of SASHA project
	Number of respondents
	%age

	Family medical insurance payment
	45
	47.36

	Improved education of children
	22
	23.17

	Reinforcement of family members bonds  and neighbors
	17
	17.89

	Improved nutrition/  balanced diet for family members
	11
	11.58

	Total
	95
	100


Source: Raw data, January 2015. 
Data in the table above shows that SASHA Project innovations raised social status of its beneficiaries, they able to pay medical care (47.36%), scholastic materials(23.17) and also  reinforced social relationships amongst members and neighbors (17.89%). The capacity to prepare a balanced diet has also been raised (11.58%). 
SASHA project introduced the OFSP in Shyogwe sector in 2011. Since then, the crop has been successfully adopted and cultivated for its high nutritional values especially in Vitamin A; and it has been since a cash crop. Farmers to find an added alternative for income source to boost up their livelihoods. For women, who are traditionally involved in subsistence farmland activities, find OFSP as good source of income that allowed them to meet households’ needs (Umweko w’umugore!) rather than in most cases depending on their husbands, which in most cases has been a source of conflict in families. Many women have benefited from the crop like Mujali  a 51 years old housewife)states” now we can buy clothing for children, pay medical care, sort out other family financial needs because of OFSP. Now there is peace at home; there before, me and my husband had always diverging views on money issues as the husband was the sole provider; now our combined income has significantly improved our relationship”.  

Furthermore, respondents stated that OFSP enabled them to acquire better assets than they had before the project. OFSP returns enabled them to improve their household assets, repaired the housing, bought telephones, new furniture, and clothing.
According to respondents, some of them bought small animals as a result of increased income. They hope future harvests will even be better due to manure from animal sheds. Owning animals raised their social status; they feel more confident and esteemed in their communities.
3.5. Contribution of SASHA Project to economic improvement of population livelihoods

The other objective of this study was to find out the economic impact of OFSP project to the livelihoods of respondents in Shyogwe sector. The researcher presents findings about income, investments, improved assets financial independence as they relate to economic impact brought about by SASHA. This will be the average proportion of income earned from Orange-fleshed Sweet potato compared to those earned from other varieties/crops grown by households.
Table 7 and Table 8 below shows the average quantities sold of OFSP, local potato and other crops. It also shows the prevailing prices at the time of this study as well as the average income received by a single household during the period of the research.
Table 8: sales, Average quantity of Sweetpotato.
	Quantity(Kg)
	Local Sweet Potato(%)
	Orange Flesh Sweet potato(%)

	< 100
	46.6
	44.3

	101-300
	39
	32.1

	301-600
	8.2
	14.3

	601-900
	6.2
	3.1

	901-1200
	0
	3.1

	1201-1500
	0
	3.1

	
	
	


Source: Raw data , January 2015

From above table, we can see the trend for the quantities sold at different ranges was nearly the same ; but it’s important to notice that beyond the range of 900kg, only OFSP dominated the quantities sold for the range. it can be argued that farmers preferred OFSP for sale in large quantities because of its potential in earning more income for their households. Millenium Bakery,INDYOYUZUYE COOPERATIVE and SINA GERARD/ URWIBUTSO Enterprise are the biggest buyers. Cash earned from sales is used to buy household assets,  food, pay scholastic materials and fees for children, repair housing, animals,buy plots,Bicycles,etc. See table 8 for more details.
The following table compares income earned from OFSP products to local Sweetpotato and other crops during the time of this research, January 2015.
Table 9: Orange Sweetpotato roots income compared to other type of Sweetpotato and other crops
	Types of Crops
	Quantity sold (kg)
	Price /kg(FRw)
	Total Income(Frw)
	Income % age

	Local Sweet Potato
	155
	119
	18 445
	9.4

	Orange SP
	245.5
	150
	36 825
	18.8

	Maize
	344.5
	199
	69 668
	35.6

	Bean
	140.7
	247
	30 832
	15.8

	Cassava
	90
	170
	15 300
	7.8

	Sorghum
	25
	500
	12 500
	6.5

	Banana
	100.0
	120
	12 000
	6.1

	Average Income
	
	
	195 570
	100


Source: Raw data, January 2015.

In table 9 the OFSP ranks second (18.8%) behind maize (35.6%). the greatest crop contributor to the household income. During this study we found out that income does not only come from roots but also from sales of vines. In the table below shows earnings form OFSP vines as compared to the local potato variety vines. It was found out that there has been an average income of 35000 Frw from sales of vines (cuttings) per household.
Table 10: Use of Income from OFSP per household
	Accessed Topics
	Number of respondents (n=95)
	%age

	household assets and health
	36
	37.89%

	Improved Housing (building and repairs)
	7
	7.37%

	transportation (motorbikes, bikes, etc)
	4
	4.21%

	Buying animals (cows, goats, pigs, rabbits, etc.)
	33
	34.74%

	Buying farming plots
	15
	15.79%

	Total
	95
	100%


Source: Results of the research, January 2015.

The above table shows how SASHA Project economically contributed to the increase of house assets and health (37.89%), improvement of housing (7.37%), buying transportation means (4.21%) buying animals (34.74%) and to buying farming plots (15.79%). Respondents stated that OFSP enabled them acquire better assets than they had before the project. Increased income enabled respondents to improve their household goods, repaired the housing, bought telephones, new furniture and clothing.
This also verifies and confirms the research hypothesis for SASHA Project contributes a lot to the amelioration of economic livelihoods of the population.
3.6.Future of SASHA actions?

It was also necessary to investigate if the SASHA innovations will be continued when the project will ceases its activities in the area. The information corrected is tabulated here after.
Table 11: Sustainability of SASHA Project
	Indicators
	Number of respondents(n=95)
	%age

	Markets are assured, presence of processing industries accessible to farmers.
	59
	62 %

	Enough store of Vine availability. Established nurseries for continued supply of vines for planting.
	36
	38 %

	Total
	95
	100


Source: Raw data, January 2015.

This table shows how sustainable SASHA innovations are. The availability, access of good and reliable markets is a motivating factor to continue growing the OFSP. The variety is highly appreciated by farmers due to its potentiality in generating more income for their households thereby significantly contributing to the alleviation of poverty.
3.7. Challenges encountered in working with SASHA Project

Though the OFSP is positively appreciated by farmers, some challenges in growing the crop have been raised. Respondents voiced out land scarcity and climatic conditions are difficult to mitigate. The average land size per household is xxxx which is too small to allow diversification of crops to ensure food security of the household members. Also sometimes rains are too late and this impedes on expected harvest. Irrigation would be a better option if suitable infrastructures are in put place. to mitigate the challenge, respondents suggest SASHA project and other development agecies in the area to invest more in watering and irrigation methods and trainings so that farmers can grow crops all the year around.

The analysis of this section sought to find out to which extent OFSP impact socially and economically livelihoods of respondents. The results have clearly indicated that OFSP contributes an average of 18.8% of household’s income, a level that has enabled to raise their social status in the community. The increase in household income enhanced social bonds amongst family members and rose up their self and community esteem. OFSP returns allowed respondents to improve housing, have more access to medical and education services, procurement of land and personal care.  An average amount of 180000 Rwf from vines sales and 170000 Rwf per household from sales of roots and vines.This largely justifies why OFSP is more and more cultivated. 
 The research findings verify the research hypothesis which was to find out what impact SASHA project brought about in the socioeconomic aspects of beneficiaries livelihoods.  We are greatly happy with the findings that allowed us to verify the research hypothesis.
GENERAL CONCLUSION

The following section summarizes and draw conclusions and some recommendations related to this study.
Summary findings

The first objective was to determine the profile of respondents in terms of sex, age, academic level and marital status. According to the results of this research, female respondents are more represented (82%) than male respondents (18%). This is due to the fact that female are traditionally the most involved in farmland crop production and they are active and encouraged to participate so that they can have some financial freedom to meet their needs.

 According to the same results, it is clear that most of respondents are aged from 30 to 39 years old. These groups of age are mature and active to fully participate in the development of their areas.
The same results show that a great number of the respondents (54%) have completed  primary studies. This category is obviously the most represented due to the fact that Rwandans have not been facilitated to reach secondary education in the past. Other academic levels of respondents are illiterate (29%) vocational training (17%). In addition, most of the respondents (59%) are married. The other marital status groups are single persons (7%), divorced/separated (5%) and widows (29%). The relatively high number of the widows is mostly due to the 1994 war and genocide.

The second objective of this chapter was to show the relationship that SASHA Project has with its members as far as loans and socio-economic development are concerned. The results of the study have shown that all the respondents have known SASHA Project by many different kinds of media including radio (17.89%), newsletter (11.58%), by local leaders (27.37%) and by their neighbors (43.16%). This implicates that the Project is known in the area of our research.

The same results show that SASHA Project has introduced better varieties of sweet potato (40%), innovations in sweet potato utilization (40%) and new agricultural technologies (20%) to the population. 

 The Results further suggest, all the respondents (100%) have affirmed that SASHA Project has socially contributed to the improvement of their livelihoods. According to the respondents, the socio economic impact can be measured by the respondents capacity to the payment of health insurance (47.36%), to paying of education for their children (23.17%), to enhancing social relationship amongst family members and neighbors (17.89%); capacity to combat malnutrition by preparing balanced diet especially for children (11.58%). This verifies and confirms the research hypothesis that SASHA Project contributed a lot to the improvement of social livelihoods of the respondents.

Farther more, we have also ssen that respondednt appreciated the raise in their income because of SASHA project (37.89%) of increased income, improved housing (7.37%), ability to buy assets, and animals. This confidently confirms that economic livelihoods have been improved.
During the implementation of the project, some challenges have been encountered faced during the implementation of SASHA project. These challenges have been raised during the exchange with respondents; and can constitute space for further investments and improvement of SAHA project in particular and the work of other partners.  Land scarcity, unreliable climatic conditions particularly rainfall, and lack of organic manure are the major ones. Mitigating measures were also identified and would be part of the recommendation of this study. 
Recommandations
At the end of this research work, we propose a number of specific suggestions for project partners such as SASHA Project administrators, Project beneficiaries and the Rwandan population in general:

1. The researcher suggests that SASHA Project should do more advocacy work in order the increase awareness of the importance of OFSP so that the crop can be given a big quota in land consolidation and crops prioritization where its best grow. 
2. Other areas should be incorporated into the project; such as training on water retention, watering and irrigation so that the crop can be cultivated even during hard climatic changes especially accepted and prolonged dry seasons.
3. The beneficiaries of SASHA Project should adhere as much as possible to the laid down the agricultural seasonal calendar to mitigate unexpected climatic changes that could impair the normal growth and tending of the crops.
4. The researcher would suggest to the Rwandan Government to recognize the importance of the orange sweet potato crop and do more promoting works of the crop. The OFSP should be given more land quota as the crop has proven to be a solid pillar in the food security.
5. We can conclude that OFSP cultivation improved the Socio-economic conditions of farmers, families and solve employment problems of both literate and illiterate, in view of above facts, OFSP farming in our country may flourish in the coming years.
6. Processing units to be relocation near the farmers can serve as motivating incentives for more OFSP production.
Suggestions for further researches

Based on the findings of this study, the researcher suggested the following studies to other researchers:

1. Ways of better provided loans to agriculture development;

2. Local OFSP processing industries in the proxy.
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APPENDICES
Appendix 1: Research questionnaire
Questionnaire for data collection in the research on the social and economic impact of SASHA Project to the population livelihoods.

The following questions are asked to gather necessary information for the above mentioned study. The responses provided in this survey will be used for the study only. This is why the name of the respondent is not asked.

1. Identification of the respondent 

- Sex (Male/Female) ............................................................................................

- Age .....................................................................................................................

- Education level ...................................................................................................

- Marital status ......................................................................................................

- Profession ………………………………………………………………………

2. Questions

Q 1. : Do you know SASHA Project?

     


Yes            

No

Q 2. : If yes, how have you known about it? .......................................................................................

Q 3. : Have you been working with SASHA Project?

     


Yes            

No

Q 4. : If yes, what did the project bring to you?

a. Better species of sweet potatoes

b. New agricultural technologies

c. Innovations in sweet potato utilisation

d. Others (please, specify)                                            …………………………

Q 5. : Does SASHA Project help you reach market for the orange potato products?
     


Yes            

No

Q 6. : if yes, how do you find the market?

· Very interesting

· Interesting

· Satisfactory
· Bad

Q 7. : Do you think the innovations of SASHA Project contribute socially to the amelioration of the population livelihoods?

     


Yes            

No

Q 8. : If yes, please explain:

...............................................................................................................................................................................................................................................................................................................................................................................................................................................

Q 9. : Do you think the innovations of SASHA Project contribute economically to the amelioration of the population livelihoods?

Yes           

No

Q 10. : If yes, please explain: ..............................................................................................................................................................................................................................................................................................................................................................................................................................................

Q 11. : What will you do to continue the arrange potato related activities if the project closes ?
……………………………………………………………………………………………………………………………………………………………………………………………..

Q 12. : Are there any challenges to work with SASHA Project?

     


Yes            

No

Q 13. : If yes, what are those challenges?

a. The sweet potato species are not good;

b. It is too hard to perform the taught innovations;

c. Others (please, explain) ......................................................................................

Q 14. : What would you suggest to overcome those challenges?

………………………………………………………………………………………………………………………………………………………………………………………………
Thank you for your support to the success of the study!

Appendix 2: Urutonde rw’ibibazo
Urutonde rw’ibibazo mu bushakashatsi ku ruhare umushinga SASHA ugira ku mibereho y’abaturage.

Ibibazo bikurikira birabazwa mu gufasha ubushakashatsi bwavuzwe haruguru. Ibisubizo bitangwa bizakoreshwa muri ubu bushakashatsi gusa. Ni yo mpamvu amazina y’usubiza atabajijwe.

3. Umwirondoro w’ubazwa

- Igitsina (Gore/Gabo) ...........................................................................................

- Imyaka y’amavuko .............................................................................................

- amashuri yize   ...................................................................................................

- Irangamimerere ..................................................................................................

- Umwuga akora …………………………………………………………………

4. Ibibazo

Ikibazo 1. : Ese waba uzi umushinga SASHA?

     


Yego           

Oya

Ikibazo 2. : Niba ari yego, ese wawumenye ute ? .......................................................................................

Ikibazo 3. : Ese wakoranye n’umushinga SASHA?

     


Yego           

Oya

Ikibazo 4. : Niba ari yego, ese umushinga waba warabazaniye iki?

e. Imbuto nziza y’ibijumba

f. Imihingire igezweho

g. Uburyo bushya bwo gukoresha ibijumba

h. Ibindi (kubisobanura)                                            …………………………

Ikibazo 5. : Ese umushinga SASHA ubafasha kubona amasoko y’umusaruro w’ibijumba bya orange?

     


Yego           

Oya

Ikibazo 6. : Niba ari yego se ayo masoko abagurira ku giciro kimeze gite?
· Cyiza cyane
· Cyiza
· Kigereranyije
· gito
Ikibazo 7. : Ese ubona imikorere ya SASHA ifasha mu kurushaho gutunganya imibereho y’abaturage?

     


Yego           

Oya

Ikibazo 8. : Niba ari yeo, sobanura:

...............................................................................................................................................................................................................................................................................................................................................................................................................................................

Ikibazo 9. : Ese ubona imikorere ya SASHA ifasha mu kurushaho gutunganya imibereho y’abaturage mu by’ubukungu?

     


Yego           

Oya

Ikibazo 10. : Niba ari yeo, sobanura:

..............................................................................................................................................................................................................................................................................................................................................................................................................................................

Ikibazo 11.: Ese igihe umushinga SASHA uzaba ufunze ni iki muzakora kugirango ibikomoka ku bijumba bya orange bikomeze?

…………………………………………………………………………………………………………………………………………………………………………………………….

Ikibazo 12. : Ese hari imbogamizi mu gukorana n’umushinga SASHA?

     


Yego           

Oya

Ikibazo 13. : Niba ari yego, izo mbogamizi ni izihe?

d. Imbuto z’ibijumba zitari nziza;

e. Biragoye gushyira mu bikorwa impinduka zazamywe n’umushinga;

f. Ibindi (kubisobanura) ......................................................................................

Ikibazo 14. : Ese ni iyihe nama watanga ngo ibyo bibazo bikemuke?

………………………………………………………………………………………………………………………………………………………………………………………………
Murakoze ku nkunga muteye ubu bushakashatsi!

Appendix 3: Research questionnaire to SASHA authorities and partners
Questionnaire for data collection in the research on the social and economic impact of SASHA Project to the population livelihoods.

The following questions are asked to gather necessary information for the above mentioned study. The responses provided in this survey will be used for the study only. This is why the name of the respondent is not asked.

1. Identification of the respondent 

- Sex (Male/Female) ............................................................................................

- Age .....................................................................................................................

- Education level ...................................................................................................

- Marital status ......................................................................................................

- Position  ………………………………………………………………………..

2. Questions

Q 1. : How long have you been working with SASHA Project?

……………………………………………………..

Q 2. : Are there any challenges working with SASHA Project? 

Yes            

No

Q 3. : If yes, what are the challenges?

a)

b)

c)

d)

e)

Q 4. : Do the Project authorities help you overcome the challenges?

     


Yes            

No

Please, explain your answer: ……………………………………………………………………………………………………………………………………………………………………………………………

Q 5. : Does the Project experience any kind of challenges in its everyday activities?

Yes            

No

Q 6. : If yes, what kind of challenges?

a) Transportation means 

b) Lack of sufficient raw materials (sweet potato)

c) Lack of market

d) Others (please specify) …………………………………………………………...      




Q 7. What are the strategies of the Project to tackle the challenges?

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Q 8. Do you think the Project contributes to the people’s livelihoods improvement?

     


Yes            

No

Q 9. If yes, please explain:

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Thank you for your support to the success of the study!
Appendix 4: Map of Muhanga District
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