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ABSTRACT
This study aimed at assessing determinants of smallholder on agricultural commercialization in Tanzania: a case of rice production in Kilosa District. Specifically the study is based on economic, socio-cultural and institutional determinants on commercialization of agriculture among smallholder rice farmers. The study used agricultural production economics theory by Colman and Young, 1997 and Institutional theory by Parsons, 1957. This study based on Barrett (2008) behavior of Agricultural market participation model which mainly focused on the Utility maximization. The study is Cross sectional measured quantitatively, Probability Sampling method used in Obtaining 204 respondent for the study. Both primary and secondary data were collected by using structured questionnaire, observation and literature reviews. Statistical Package for Social Science (SPSS) and Excel was used for data analysis. The independent variables included in the model collectively had a significant influence on commercialization (F = 31.69, P < 0.001). Results for t- test indicate commercialization in rice production was significantly positively related with farm group membership, Access to credit, Access to extension services, and Farm size. Government support to finance farmers through financial institutions, input subsides; marketing infrastructure development and extension services adequate provision are highly required in making rice production and commercialization more profitable. 
Keywords: Smallholder, Commercialization, Welfare, Subsistence Farming.
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CHAPTER ONE

INTRODUCTION
1.1 Background Information

Commercialization of production systems is a process through which a household production goal changes from subsistence (hand to mouth) to profit maximization and what is produced is for market purposes and consumer’s preferences bases. The producers use their land, labor, implements and inputs with profit maximization goal from the crops produced or animals raised (Hinderink and Sterkinberg, 1987; cited in Ejupu, 2001). Due to competition among the local farmers themselves and as producers of the similar products at regional as well as global level, the smallholder farmers are needed to produce for market purposes (Birhanu et al., 2006).

Commercializing smallholder agriculture is believed to be one of the essential ways towards economic growth and development for most developing countries which mostly depend on agriculture (Timmer1997 as quoted by Jaleta et al., 2009). In Tanzania level of agricultural commercialization still not sufficient, as Less than 26% of farmers’ did not sell any of their crop produced as were not connected to market, while only 25% of farmers sell more than half of their total production (World Bank, 2011). 
Amani, (2005) showed that less than one third of grain produced by households in Tanzania might possibly reach commercial market, hence from all these observations it is reasonable to argue that the output side of agricultural commercialization are very low for smallholder farmers in Tanzania and thus, it is hard for them to experience the associated benefits. Pingali and Rosegrant (1995) argue that the process of commercialization involves transition from traditional self-sufficiency goals towards income and profit-oriented decision making, this means production for the purpose earning money for livelihood. In measuring household-specific level of commercialization, Govereh et al. (1999) and Strasberg et al. (1999) used a household commercialization index (HCI), which is a ratio of the gross value of all crop sales per household per year to the gross value of all crop production including rice.
Rice is the second most important crop in Tanzania and is mostly used as a cash and crop. Tanzania is the second largest producer of rice in Southern Africa after Madagascar (Matchmaker, 2010), Tanzania is the highest rice growing country in East Africa with rice production estimates of about 1.2 -1.4 million tons of milled rice per year; (Nkuba et al., 2016). Smallholder subsistence farmers contribute to 90% of rice production in Tanzania, Rice production concentrated in Mbeya, Morogoro, Iringa, Mwanza, Shinyanga, Simiyu and Pwani Regions (ACT and TAP, 2010; EAAPP, 2011). According to the report by the Ministry of Agriculture (MoA) while maize is the first, rice is the second most produced crop in the country (MoA, 2019). The trend of food crops production since 2013/14 until 2018/19 is shown in Figure 1.1.
Agrarian economies and donors prioritize commercialization of smallholder agriculture in order to reduce poverty in the developing countries (Leavy & Poulton, 2007). It is believed that in order to transform rural communities and for the development of the poor agrarian economies it is essential to focus on improving and transforming the agricultural practice that is changing the agriculture from self-sufficient to commercial agriculture, and there comes the ideal of commercialization of agriculture. Since Smallholder commercialization has received greater attention as part of the agricultural transformation process since it gives a positive and significant contribution to household incomes and farm output (Yusuf, 2018).
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Figure 1.1: Trend of Food Crops Production in Tanzania

Source: MoA, (2019)
Smallholder commercalization also heads to an increase in diversification of marketed commodities at a national level and increased specialization at regional and farm levels (Pingali & Rosegrant, 1995). Moreover, commercialization links powers between input and output sides of a market. Demand for modern technologies promotes the input side of production and facilitates higher productivity. For that matter agricultural commercialization is a prerequisite for improving the livelihood of farmers and improves agricultural development (Leavy & Poulton, 2007).  

Despite their importance in rice production, participation of smallholder rice farmers in commercialized agriculture remains low (Jayne, et al., 2005). In Tanzania, smallholder rice famrmers fail to successfully commercialize their agricultural products. Commercialization of rice is done under crude environments which are not beneficial to small holder rice farmers. Such environments range from household-based selling of harvested rice, weak bargaining power in setting prices (Msanga & Yihuan, 2016).

1.2 Problem Statement

Commercial agriculture is an important source of income to farm household. It contributes to increase in household income and welfare of the families (Samuel and Sharp, 2007). One of the potential crops for commercial agriculture is rice. Rice is the second most food crop produced in Tanzania. At least 90% of all rice in Tanzania is produced by small holder farmers (MoA, 2019). Despite their importance in rice production, the level of commercialization to smallholder farmers remains low which limits income growth and business development. Small holder rice farmers in Tanzania still rely on subsistence agriculture (Mahelet, 2007). Small holder farmers have weak bargaining power in setting prices and operate business on household-based arrangement which limit marketing opportunities and business growth (Msanga & Yihuan, 2016). Based on the problem, this study seeks to investigate determinants of agricultural commercialization of smallholder rice farmers in Kilosa District Morogoro Tanzania.
1.3 Objective of the Study
1.3.1 General Objective

The main objective of this study was to assess the determinants of agricultural commercialization to smallholder rice farmers in Kilosa District. 
1.3.2 Specific Objectives
i. To assess socio - cultural determinants on commercialization of rice farming in Kilosa District. 

ii. To assess the economic determinants on commercialization of rice farming in Kilosa District. 
iii. To assess the institutional determinants on commercialization rice farming in Kilosa District. 
1.3.3 Hypothesis Testing
Research hypothesis for objective one
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There is no statistically significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. 
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There is statistically significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. 

Research hypothesis for objective two 
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There is no statistically significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
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There is statistically significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.

Research hypothesis for objective three;
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There is no statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District
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There is statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District

1.4 Significance of the Study
The value of this study to the Government level in agricultural commercialization to smallholder rice farmers and its related issues have been on high priority of the governments in Tanzania over the years. In line with this agricultural production drive this research, if proven that commercialization can increase crops production, will offer policy makers an opportunity to redesign policies that will promote sustainable commercialization of rice.

Furthermore, the NGOs and MFIs will also be a guide to non-governmental organizations to prioritize support towards agricultural production through commercialization to smallholder rice farmers. Microfinance institutions can also become more innovative in formulating their products that are in line with their goals and objectives and the overall goal of the smallholder rice farmers. In case of Investors: Investors may need to know the challenges of smallholder rice farmers on MFIs financing and whether the goals are being achieved.  This study will help them make this decision and make informed choices.

The study will also provide significance contributions to the following stakeholders. First of all small holder rice farmers in Kilosa will use this research as a platform to express important requirements which determine success in commercialization of their agricultural products. The study will also benefit the government institutions involved in managing agriculture. The Ministry of Agriculture (MoA) and the Agricultural Seed Agency (ASA) will also gain understanding about determinants that can flourish commercialization rice agriculture from the perspectives of small holder rice farmers who account for 90% of rice production in Tanzania. Hence, the government can use findings of this study to improve policies which promote sustainable commercialization of rice.
1.5 Scope of the Study
The study aims to assess the determinants of agricultural commercialization to smallholder rice farmers the study was conducted in Kilosa District Morogoro Tanzania. Morogoro region is among the highly rice producing region in the country. According to cereal production report from the Ministry of Agriculture 2018/19, Kilosa district is one of the districts in Morogoro with the largest area planted with Paddy whereby Kilombero has (53,096 ha) followed by Ulanga (30,662ha), Kilosa (15,910 ha), Mvomero (13,360 ha), Morogoro rural (13,001 ha), and Morogoro urban  (497ha), URT 2007. Basically the study focused on Smallholder rice farmers in the study area. About 204 respondents randomly selected from farming society in the study area were used in data collection.
1.6 Limitations of the Study
The study encountered a number of limitations, the first limitation surfaced during sampling. Based on the nature of the study population, small holder farmers in Kilosa district do not reside near their farms. They travel long distance from their home places to farms. This posed limitation in sampling because the study collected data at households. Hence, it was difficult to sample farmers who were not at home during data collection. This limitation was minimized by inquiring assistance of village chairpersons who helped to inform farmers to be available at their convenient time during data collection. 
The second limitation faced was language barrier. The questionnaire was written in English language. However, small holder farmers in the villages do not understand English Language. Moreover, some do not know how to read and write. This limitation was addressed by translating the questionnaire in Swahili language. Moreover, Village Chairpersons was hired as research assistants to help respondents who do not know how to read and write, to fill the questionnaire accurately. 
1.7 Organization of the Dissertation

This dissertation is organized into five chapters. Chapter one presents the background information, problem statement and justification, objectives of the study and research hypotheses. Chapter two is a review of relevant literature. Chapter three presents the methodology used in the study.  Empirical results of the study are presented and discussed in chapter four. Chapter five presents the conclusion and recommendations based on the findings of the present study.

CHAPTER TWO
LITERATURE REVIEW
2.1 Definitions of Key Terms
This study is informed by three key terms which include agricultural commercialization, measurement of commercialization and agricultural production. 
2.1.1 Agricultural Commercialization
Agricultural commercialization is defined differently by different scholars but many agree to define it in terms of the degree of participation in the output market where by the focus is on cash income, while the other dimensions include input market participation, increased reliance on hired labor (input) and the profit motive within the farm business (World Bank, 2008). In most literature, a farm household is assumed to be commercialized if produces a significant amount of cash commodities, allocating a proportion of its resources to marketable commodities, or selling a considerable proportion of its agricultural outputs (Strasberg et al., 1999). However, the meaning of commercialization goes beyond supplying surplus products to markets (Pingali, 1997). Commercialization has to consider both the input and output sides of production, and the decision-making behavior of farm households in production and marketing simultaneously (Barret, 2008).
2.1.2 Measurement of Commercialization
Focusing on agricultural commercialization, different ways have been used in measuring the level of commercialization in agriculture at household level. As addressed by Jaleta et al. (2009) that  Govereh et al. (1999) and Strasberg et al. (1999) used a household commercialization index (HCI), which is a ratio of the gross value of all crop sales per household per year to the gross value of all crop production. This ratio does not incorporate the livestock subsector, which could be more important than crops in some farming systems.
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Where:

HCI= Commercialization Index

GVS ij    Gross Value of sales of ith household for jthcrop

GVPij   Gross Value of Production of ith household for jth crop
The index measures the extent to which crop production oriented towards the market. A value of zero would signify a total subsistence and closer to the index is 100, the higher the level of commercialization. The present study adopted the Commercialization Index (CI) to determine the level of crop commercialization; the Index captures variation in terms of intensity of commercialization across different crops, thus the degree of commercialization were grouped into three categories of low commercialized (<= 25% volume of output sold), Medium commercialized (26%-50% volume of output sold) and High commercialized (> 50% volume of output sold) (Martey, 2013).
2.1.3 Agricultural Production
Crop Farming is the main agricultural activity of Tanzanian small family farms; with average of more than 5 household members whose mean land holding capacity is of around 1.2 hectares (FAO, 2018). This involves the processes that turn agricultural seed crops to agricultural products where by land and other resources are being used to grow those crop seeds and turn to agricultural products.  The agricultural sector marks to be one of the key to Tanzania’s economic development, now and in the future (URT, 2001). Due to this fact agriculture is stated to be the corner stone of the country’s economy as it employs many people in rural and urban areas, over 80% of the nation’s population relies on agriculture for their livelihoods. Though slightly declining, the agricultural sector on average contributes about 24% of GDP compared to about 30% a decade ago; and it contributes about 24% of exports, down from about 45% ten years earlier (FAO, 2018). 
2.2 Theoretical Foundation of Agricultural Commercialization
This study based on a framework of two theories. They include the agricultural production economics theory and institutional theory.
2.2.1 Agricultural Production Economics Theory
The agricultural production economics theory is based on the assumption that agriculture is an economic activity which is influenced by economic variables (Debertin, 2012). Proponents of the theory such as Colman and Young, (1997) have argued that in order to facilitate development to the producers and country in general, agricultural activities need to take into account four groups of economic factors. The first set of factors is market factors that influence demand and supply of agricultural products. The second set of factors includes production factors that include inputs such as supply of labour, machinery, fertilizers and finance capital. The third group includes efficiency utilization of resources. The fourth set includes impact of technology change. 
The theory further assumes that that the main objective of the farm manager is Profit maximization through sales of the crops produced. Profit maximization results from process that transforms inputs into final goods and services involves inputs and technology choices that maximizes output with least cost and thus the principal motive of smallholder farmer as economic agent is to maximize profit either by minimizing cost or maximize output. Profit maximizing objective of the farm household leads to agricultural commercialization (Debertin, 2012; Tirkaso, 2013).

This theory guides the analysis of economic determinants for commercialization of agriculture among small holder rice farmers. The study examined the interface between economic factors and commercialization of rice agriculture in Kilosa District. In support of this view Colman and Young (1997) have also argued that the theory can guide the analysis of relationship between economic variables and agriculture. 
The agricultural production economics theory explains the relationship between inputs and outputs, which is the transformation of factor inputs into outputs (Thomas and Maurrice, 2008). Debertin (2012) defines Production function as the technical relationship that transforms inputs (resources) into outputs (commodities). According to Rasmussen (2012) the theory of production economics is special in that the limits of economic behaviour are defined by the technical production possibilities. Production technology is the decisive factor regarding the quantity produced and how it may be produced.  Therefore, a very important part of the theory of production economics consists of describing the production technology which defines the framework for the economic behaviour. Production technology is, in its most general form, a description of the relationship between input and produced output. 
The description of production technical relationships is based on empirical observation of relationships between inputs and outputs. Generally, production always includes at least two, and often more, inputs. A complete description of the production technology for a given product will therefore assume a multi- dimensional illustration providing a simultaneous illustration of the relationship between output and all inputs (Rasmussen, 2012). Furthermore, the study was guided by production theories in which farmers make a decision on the choice of production technology commercialization that maximizes profit subject to resource constraints. Productivity and profitability are some of the basic concepts in economics of agricultural production. 
This theory fits to the study due to fact that, Agricultural production economics theory assumes that farmer’s main objective is at profit maximization through sales of the crops produced. The theory highlights economic factors which play a great role in fueling up commercialization of rice production. These economic factors are as follows; distance to market place, Price of output, access to market information, means of transport to the market, cost of transport to market, cost of agricultural inputs and water availability. The efficiency of the factors will lead to commercialization. Therefore, this theory helps to determine the way in which small holders’ famers will commercialize and maximize profit in rice production. 
2.2.2 Institutional Theory
The institutional theory is rooted in the role of institutional arrangements such as rules, regulations, policies and social norms in shaping organizations. The theory dates back in the works Parsons (1957) who argued the idea of cultural institutions to mean organizations are part of larger social systems (society) whose culture can affect how organizations are managed. Similarly, in the series of their works March and Olsen (1984; 1989; 1996) have consistently postulated that normative institutional arrangements such as social behaviors that individuals acquire in their social surroundings also affect how organizations and business are operated. Contemporary scholars such as Scott (2004) have argued that institutional theory surpassed social structures. It covers not only social structures but also rules, policies and established authoritative guidelines by authoritative institutions such as government. These institutions are created, diffused, adopted and adapted over time. 

The institutional theory will guide analysis of socio-cultural determinants and institutional determinants in commercialization of rice agriculture in Kilosa District.
The theory relates to commercialization of small holders farmers under the following circumstances, whereas social behaviour of the particular society, rules governing them and their government policies have great impact in determining the main focus of the small holder’s farmers. That is whether they produce for commercial purposes or not. This theory found that every society has different behavior when it comes into production. This is due to fact that others produce just produce for self-sufficient but others for commercial purposes. Therefore, norms of the society in production, the rules of the society and the government policies play a vital role in commercialization determination to small holders’ famers. Theory highlights social cultural factors that are relevant with agriculture commercialization among small holders’ farmers.
From the study, the institutional theory highlights the institutional and social cultural factors to commercialization. The factors include Age, Gender, Education level, Household size, household head, Output Level, Farm Size, family size, level of education, Institutional Factors Such as Extension service, Membership to a group, Access to credit, policies and law, Market norms adopted by smallholder farmers, Bargaining relations in the market. These factors in one way or another may influence the effectiveness of commercialization in the study area.
2.2.3 Craig’s Double Hurdle Model

The study was address by using the Craig’s double hurdle model. Craig’s double hurdle method was used in assessing the determinants of commercialization and extent of participation to rice agricultural commercialization by small holders’ farmers in the study area. Crag’s double Hurdle models, initiated by Mathenge and Olwande (2012) were considered when estimating the factors that influence farmers as economic agent’s participation in agricultural commercialization. The double-hurdle model is the type of corner solution outcomes, as they  define  an  initial  discrete  probability  of  participation  model,  first  it  involve conditional on participation (Y>0), a second decision is made on the intensity of participation.
Tobit  models  were  used  originally  on  estimating  these  models  that  accounted  for clustering zeros due to non-participation; however, its major limitation is that it assumes the same set of parameters and variables determined both probability on market participation and the level of participation (Wooldridge, 2002).A two step  model however relaxes these assumptions by allowing different mechanism to determine the discrete probability and level of participation. 
These models allow for separation between the initial decision to participate (Y>0 vs. Y=0) and decision on how much to sell given that (y>0).  In this case it is assumed that some right hand side variable may affect differently the decision to participate at all and the decision on the level of participation. The first step in two-tier model involves probit estimation while the second stage can take different functional form distribution. The simplest two step model for a corner solution outcome assumes that conditional on Y>0, Y│X follows a lognormal distribution (second stage).
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Double-hurdle model of Craig (1971) is commonly used two tier model, as in this model second stage is defined by a truncated normal distribution instead of log normal distribution described here. The main advantage of the truncated normal distribution over lognormal is that it nests the usual Tobit model thus allowing testing restriction implied by Tobit hypothesis against two step model (Wooldridge, 2002).

Double hurdle can be noted by:
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This model is very useful and related to this study as it helps to estimate the factors that influence farmers as economic agents to participate in agricultural commercialization. This model gives room for initial decision to participate and decision on how much to sell.  Based on this model, the decision to participate in the market and the extent of market participation for the smallholder farmer will depend on the utility from the choices. If utility realized from participation in the market is greater than that derived from non-participation. Then the smallholder will opt to participate in the marketing of his/her agricultural products and definitely the extent of participation to market for the products will be higher. 
2.3 Effects of Commercialization to Smallholder Farmers
2.3.1 Income Effects
 In trade perspective Agricultural commercialization has comparative advantages over subsistence production; as it generates more household income when compared to subsistence farming (Kennedy and Cogill, 1987). The household’s incomes levels to those employed in the sector tend to be higher to farmers who take agriculture as a commercial activity than those taking it for subsistence in countries such as Ghana, India, Mozambique and Nicaragua (Barrett et al., 2012).
2.3.2 Employment Effects
In most cases the rural areas smallholder commercialization creates more employment opportunities and this depends to the nature of commodities produced, technologies used in the production process, and whether agricultural processing is involved in the scheme (von Braun et al., 1994). Normally is believed that high-value cash crops are labour intensive in their production, targeting these crops in the commercialization process helps to absorb surplus family labour in developing countries hence offer employment Opportunity.
2.3.3 Food Security Effects
In smallholder commercialization where resources are being diverted from food crops to cash crop production which finally lowers food availability from own production and more dependence on local food markets (Immink and Alarcon 1993). This also occurs when all what is being produced is sent to market and farmers remain with non for self-sufficient. In support of this view, there are some studies that witness the adverse effects of smallholder commercialization on nutritional status of households, particularly preschool children. 
A study by Dewey (1981) in rural Mexico shows that dietary diversity, dietary quality, and nutritional status of preschool children can be negatively associated with lower crop diversity and increased dependence on purchased foods. The study by Randolph (1992) in Malawi found that agricultural commercialization had a negative influence on child nutrition, particularly during the nutritional stress seasons. Furthermore, based on a case study from sugarcane-producing households in the Philippines, research done by Bouis and Haddad (1990) also argued that raising household incomes appears to be a necessary but not a sufficient condition for substantially improving preschooler nutrition. This is noted due to the fact that higher-income households preferred to spend more of their cash crop income on non-food items. On the other hand, there are arguments in favor of smallholder commercialization as a means to improve household health and nutrition status.
2.3.4 Environmental Effects
Agricultural commercialization has both sides of the effect to the environment. This can be observed when commercialization process is targeting high-value commercial commodities. Negatively, when there is excessive use of herbicides and pesticides in agricultural activities which is one among the strategies in commercialization, the increased use of agricultural chemicals in turn can bring about higher environmental and human health risks (Pingali 1997, 2001). Moreover, when commercialization is linked to irrigation schemes may lead to improper water resources use which may finally have serious impact both on surface and surface water bodies. 

Generally, apart from other negatives of commercialization, but still  commercialization stands to be a necessary option for any Nation targeting to develop its economy this is explained by Von Braun and Kennedy (1994) state that commercialization plays a significant role in increasing incomes and stimulating rural growth, through improving employment opportunities; increasing agricultural rural productivity; direct income benefit for employees and employers; expanding food supply and potentially improving nutritional status (Leavy and Poulton, 2007). In most cases, these increased incomes have led to increased food consumption (Bouis and Haddad, 1990). Additionally, Samuel and Sharp (2007) pointed out that agricultural commercialization is a stepping stone through which smallholder farmers are able to achieve their welfare goals. Farm household welfare is represented by consumption of basic food products, high value foods (livestock products), purchasing of clothes and shoes, durable assets, education and health care. 
2.4 Empirical Literature Review

The empirical review focuses on studies which have assessed the determinants of commercialization of agriculture. The review of literature includes research titles, objectives, theory used, methodology used, model adopted, study findings and recommendations. Pender and  Alemu, (2007) conducted a study titled Determinants of Smallholder Commercialization of Food Crops. Theory and Evidence from Ethiopia show theoretical agricultural household model of food production, consumption and marketing. The study employed quantitative research approach which involved a surveys from a sample size of 7,186 households. Data were collected using questionnaires. 
Data were analyzed using correlation coefficient which enabled to test relationship between dependent variable (teff and maize production) and independent variable (market determinants). From analysis of data, the study developed a household model which three deminsions of marketing determinants which include sellers and buyers transaction costs including value of transportation assets, distance to all weather road, minimum distance to sales point, number of traders and membership in a cooperative union. Morover,the study value of assets owned such as livestock, farm equipment, and transportation assets. The study has recommended that further studies are needed to be done on other crops to expand generalization. 
Mbegallo (2016) conducted a study titled Movements, Determinants and Effects of Agriculture Commercialization among Smallholders Farmers in Tanzania. The main objective of the study was to examine movements, determinants of agricultural commercialization and its outcomes to smallholder farmers in Tanzania. The study used two theories that included asset-based approach and agricultural development theory. The study employed longitudinal design and involved a sample size of 3846 respondents who were involved in production of maize, paddy, beans and groundnuts. 
Data analysis was done using quantitative methods that included a combination of descriptive statistics, chi-square, and ANOVA and regression analysis. The results from data analysis showed smallholder farmer commercialization of agriculture is influenced by determinants such as age, gender, household size, land area, fertilizers use, use of improved seeds and access to credits. The study recommended that policy measures should focus on improving accessibility of agricultural inputs such fertilizers, seeds and credits. However, the main shortcoming of the study by Mbegallo (2016) is that has not indicated how the asset-based approach and agricultural development theory were applied. 
Muricho, (2015) conducted a study titled Determinants of Agricultural Commercialization and Its Impacts on Welfare among Smallholder Farmers in Kenya. The study used theories such as Dual Economy Growth Model and Rostow model of economic growth. The study employed quantitative approach and collected data using questionnaires. Data were analyzed using descriptive statistics (mean, standard deviations) and inferential statistics (regression analysis).

The study measured four sets of determinants which included demoghrapghic characteristics (gender, age, education and household size), phsical and financial assets (livestock owned, farm size, soil fertility, access to credit), social capital (membership to agricultural production group, number of dependants), and transaction costs (mobile phone ownership, transport costs, ownership transport vehicles). The study recommends policy interventions such as empowering smallholder farmers to consider alternative income sources. The major shortcoming of the study is that it has not stated crops which were investigated. It only stated it covered all crops. This statement is too general and vague to understand specific crops investigated by the study. 
Abdullah et al. (2019) conducted a study titled Determinants of commercialization and its impact on the welfare of smallholder rice farmers by using Heckman’s two-stage approach. The objective of the study was to assess the factors that affect smallholder rice farmers to participate in commercialized rice agriculture. The study applied Heckman’s two-stage model which involved data analysis in two stages. In the first stage the determinants of market participation were analyzed and in the second stage the regression analysis was applied to analyze the effects of such determinants on commercialization. 
The study employed quantitative approach to collect data from a sample size 249 by using questionnaires. The study found that commercialization of rice agriculture is affected by number of factors that include gender of household head, age, and the number of family members that assist in farming, household size, vocational training, land ownership, farm size, rice output, off-farm income, access to credit, and income from the sale of rice. The study has recommended that smallholder rice farmers should be provided with credits to improve participation in the rice market. 
Bardhan, et al. (2012) conducted a study titled Market Participation Behaviour of Smallholder Dairy Farmers in Uttarakhand: A Disaggregated Analysis. The objective of the study was to analyze factors that determine diary farmers’ choices of market and influence of choice of market on commercialization. The study adopted the Multinomial Logit Model to analyze household decision and marketing channel chosen. The study applied quantitative approach with a sample size of 244 households. Data were collected using questionnaires. Data were analyzed using descriptive statistics and Chow test. The study found that smallholder commercialization is influenced by determinants such as quantity of production of milk, distance to market, household decision making. 
Achandi and Mujawamariya, (2016) carried out a study titled Market participation by smallholder rice farmers in Tanzania: a double hurdle analysis. The objective of the study was to explore determinants of market participation by smallholder rice farmers in Tanzania. The study adopted the double hurdle model which facilitated analysis of factors that affect smallholder farmers in making decisions to participate in the market. The study adopted quantitative approach and involved a sample size of 676 smallholder rice farmers. The study findings showed that decision to participate in the market is affected by the cropped area, yield, distance to the market and type of variety grown.
2.5 Research Gap

Literature review shows that commercialization of smallholder farming is influenced by determinants such as gender of household head, age, the number of family members that assist in farming, household size, vocational training, land ownership, farm size, rice output, off-farm income, access to credit, and income from the sale of rice (Abdullah et al., 2019), distance to market place and quantity of production (Bardhan et al., 2012), phsical and financial assets (livestock owned, farm size, soil fertility, access to credit), social capital (membership to agricultural production group, number of dependants), and transaction costs (mobile phone ownership, transport costs, ownership transport vehicles)  (Muricho, 2015). 
However none of the study has gone beyond to examine institutional factors such as government policies on rice market regulation, norms adopted in marketing rice, and bargaining power relations between rice producers and buyers. Therefore, this study covered knowledge gaps by analyzing determinants including economic determinants, socio-cultural determinants and institutional determinants for commercialization of smallholder rice  in Kilosa District.
2.6 Conceptual Framework
The conceptual framework in the Figure 2.1 illustrates the determinants of agricultural commercialization to farm households. The figure 2.1 describes the determinants of agricultural commercialization and the factors for rice production in the study area. As presented in Figure 2.1. The factors that are socio-cultural factors such as Age, Gender, Education level, Household size, household head, Output Level, Farm Size, family size, level of education, Institutional Factors Such as Extension service, Membership to a group, Access to credit, policies and law, Market norms adopted by smallholder farmers, Bargaining relations in the market.
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Figure 1.2: Conceptual Framework for Commercialization of Rice Production
Source:  Modified from Apindi (2015)
The market factors such as Distance to market place, Price of output, Access to Market Information, Means of Transport, cost of transport to market, cost of agricultural inputs and water availability. All these are determinants of agricultural commercialization whose effects when are favorable may fuel commercialization and hinder it when unfavorable. And as a result affect the level of farm householder’s income, consumption pattern, food security and welfare at large. 
Further various factors determine the rice Production; these are Land area, Soil Fertility, water availability, Climate, Diseases/pests, Cost of the input, Extension service, Access to credit. These factors determine agricultural productivity of rice, which later determine the commercialization. Since when the factors for rice production wont favor its productivity then the level of market participation becomes lower and vice versa when the factors favor rice productivity.  Also when the level of commercialization is high enough in the economy, the farmers’ capacity to increase rice production through enabled fertilizer application, diseases control mechanisms and increased purchasing power of inputs becomes higher.
CHAPTER THREE
METHODOLOGY
3.1 Introduction
This chapter describes the methods applied in carrying out the research. This part takes through on how research was conducted and the way data collection and analyses was done. It refers to systematic procedures of solving research problem or responding to research questions.
3.2 Study Area
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Figure 3.1: Map of Kilosa district, Morogoro Tanzania
Source:  Modified from Google (2021)
This study was conducted in Morogoro particularly in rural areas of Kilosa District.  Kilosa District is one of the seven districts of the Morogoro Region. The district covers 14,918 square kilometers and as shown in Figure 3.1 is bordered to the North by the Gairo District (Morogoro), to the East by Mvomero District, to the Southeast by Morogoro District, to the South by Kilombero District, to the Southwest by the Iringa Region and to the West by the Dodoma Region. The district lies in Latitude 5°55' to 7°53’ South of the equator and between longitudes 36°30' to 37°30' East of the Greenwich. The study is conducted in Kilosa since it is the district with large area used for agricultural Production as compared to other districts in Morogoro Region and the district rank third in rice production among Morogoro region districts (National Sample Census of Agriculture 2002/2003)

3.3 Research Design
The study design for this work was cross-sectional design measured by quantitative approach; questions were asked to respondent through questionnaires one after another without repetition. Thus, each respondent in the study area was asked questions once without repetition.
3.4 Study Population
Population is a group of individuals/items that share one or more characteristics from which data can be collected and analyzed. For this study the population consists of Farm households in the Study area that is Kilosa District council’s smallholder farmers. Kilosa district has a population of 438,175 and 80% of the population are farmers as per the 2012 National Census. Therefore, the total farming population is 350,540 people which equals to 83,462 Farm household (As the household size is 4.2 according to 2012 National Census).
3.5 Sample Size

The sample size for this study was 204 respondents. The sample was selected randomly where every farm household in the study area had equal chance to be selected. To select the sample population from 83,462 households the Yamane formula was adopted. Sample size was calculated according to Yamane, 1967, from the population size at 95% confidence interval 
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Where N is population size which equal to 83,462 households

e level of precision which was equal to 7% n sample size which was calculated and gave 204 households, therefore 204 questionnaires were administered.
Table 3.1: Sample Distribution   N=204

	Type of respondent
	Number of respondent expected
	Questionnaire Distribution (%)
	Sampling techniques

	Msowero Ward
	51
	25
	Random Sampling

	Chanzuru Ward
	51
	25
	Random Sampling

	Kimamba ward
	51
	25
	Random Sampling

	Mbumi ward
	51
	25
	Random Sampling

	Total
	204
	100.0
	


Source: Researcher Data, 2021
3.6 Data Type
Primary and secondary data were used in this research. Primary data were collected by means of structured questionnaire. The structured questionnaires were chosen due to the following strength they have; they give feedback from a large number of respondents where data can easily be collected, the exploration of patterns and trends is easy with the method (as it helps to describe opinions, attitudes, feelings and perceptions about issues of particular concern to the researcher). 
3.6.1 Data Sources
This study used both primary data and secondary data. Primary data collection involved collecting data directly from the field by researcher. Secondary data on the other hand were data through desk reviews from published reports, websites, books and scientific journals. Therefore, questionnaires were used in this research to collect primary data from farmers. Wards and villages were chosen randomly from a list of district council administration and questionnaires were distributed and administered in person (Churchill and Brown, 2004).
3.6.1.1 Primary Data
The information for the study that collected afresh and for the first time and thus happens to be original in character is called Primary Data (Kothari 2009). In this study, the researcher used questionnaires in primary data collection together with direct observation methods. The data were collected from ward agricultural extension officers and farm households.
3.6.1.2 Secondary Data
 According to Kothari (2009), the data that is available in the document or literature is called Secondary Data. Secondary data obtained from documents such as books, papers, journals, unpublished literature and internet was used in this study. 
3.7 Data Collection Method
Both primary and secondary data were used for the study. Questionnaire was used to collect information from household farmers and their family members , Direct observation method where by livelihood parameters which are easily to be observed such as house status and household involvement in commercial activities was used and the data collected from various sources like scholarly journals, thesis, books, documents and reports where by these literature sources of data were provided thorough understanding of the concept of commercialization help in the analysis of various commercialization parameters. Actors in the agricultural sector such as those involved in crop cultivation were used to extract the primary information to be used in the study.
3.8 Sample Design
A sample design is a definite plan from which a representative sample from a given population is obtained for the study (Kothari 2004). This refers to the methods or the procedure used by a researcher in the selection for items of the sample to be used in the study. For this study Probability Sampling method or Random Sampling was used, where by every member of the society in the study area had equal chance to be selected for the study. Also Purposive sampling technique was used to select four wards that are involved in rice production in the district of the study. The selected wards were the main rice producing wards in Kilosa District. The selected wards include Chanzuru, Kimamba A, Mbumi and Msowero.
3.9 Validity and Reliability
3.9.1 Validity

Validity measures the extent to which the instruments used during the study measure what intended to measure (Kothari, 2006). To ensure validity of the instruments used for the study, the instruments were developed by reviewing other related literatures and study objectives. To measure the degree by which the researcher will obtain the relevant variables to strongly answer the research questions, the researcher reviewed several literatures to ensure the right variables are selected as well as the methods used to get those answers are the correct one; in addition, the researcher collected data over a long enough period to ensure the answers provided are valid.
3.9.2 Reliability

Kothari (2009) defines reliability of the instrument as the degree to which said instrument for the study consistently measures whatever it is measuring. For the case of this study Test-Retest Reliability consistency among different populations with the same characteristics has been used. The reliability of the data collected determined by the accuracy of the methodology used. The methodology used by this study was consistent with the case study research design. For instance, in this study the source of data mainly smallholder rice farmers.  

3.10 Testing for Assumptions
The values of a dependent in relation to one or more independent variables were estimated using a regression model. The naturally study predicts the relationship between dependent variable with independent variables. Multiple regressions involve an application of any number of predictors (independent variables) in predicting the dependent variable. By the use of multiple regression model, it was easy to demonstrate how the independent variables (determinants of agriculture commercialization) influenced the agricultural commercialization of rice; research attempted to link the factors effective commercialization to the level of household commercialization. By putting them in a regression model, let’s assume X and Y represents two variables where X stands for an independent variable and Y a dependent one. Thus if we formulate a linear regression of X and Y it was: [image: image21.png]Y = R0+ R1X+e
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Such that ß0 and ß1 was coefficients of regression and e being an error term which gives a clarification for the distinction between the results of the model and actual observed results. Integrating the regression model with this study objectives, Y is represented as level of commercialization (a dependent variable) and X represents any of the independent variables i.e. factors for commercialization. For the purpose of maintaining the data validity and robustness of the regressed result of the research, the basic classical linear regression model (CRLM) assumptions should have been tested for identifying any misspecification and correcting them so as to augment the study quality. There are four CLRM assumptions that are required to be satisfied and that must be tested in this study, The assumptions are: errors equal zero mean test, homoscedasticity, and Multicollinearity and linearity tests.
3.10.1 Linear in Parameters
The assumption states/explains that the relationship between each pair of correlated variables is linear. This assumption can be tested by looking at the bivariate scatter plots of the variables to be used in correlation analysis. The scatter plot takes one of the variables at the x-axis (Factors for commercialization) and the other one at y-axis, (Level of commercialization) and then the observations are plotted. The resulting scatter plot showed a linear trend, i.e. the dots were aligned in shape of a straight line.
3.10.2 Heteroscedasticity
This assumption of linear regression states that the residuals have constant variance at every level of x. This is known as homoscedasticity.  When this is not the case, then the residuals are said to be heteroscedasticity. When heteroscedasticity is present in a regression analysis, the results of the analysis become not easy to trust as the variance of the regression coefficient estimates keeps increase; this makes it likely for a regression model to be declared that a term in the model is statistically significant, when in fact it is not. The fitted value vs. residual plot is the simplest way used to detect heteroscedasticity. Once you fit a regression line to a set of data, you can then create a scatter plot that shows the fitted values of the model vs. the residuals of those fitted values.

3.10.3. Multicollinearity
Multicollinearity is simply defined as the situation in which independent variables are highly correlated; resulting in a paradoxical effect, whereby the regression model fits the data well, this occurs when no independent variables has a significant impact in predicting the dependent variable (Gujarati, 2004). Researchers interpret values of regression coefficient in assessing the impact of independent variables on the dependent variable when their Collinearity is small (Keith, 2006). In order to test Collinearity among independent variables, VIF (variance inflation factors) and Tolerance Rate proposed by Osborne and Waters (2002) have been used. Variance inflation factors (VIF) measures how much the variance of the estimated regression coefficients is inflated as compared to when the predictor variables are not linearly related.
3.10.3.1 Karl Pearson’s Coefficient of Correlation

It is known as Pearson’s correlation coefficient and denoted by R. Pearson’s R is the statistical measure for the association among the quantitative data. The values of the Pearson’s correlation coefficient are always between −1 and +1. A value of R = +1 indicates that two variables are perfectly related in a positive linear sense. R = −1 means that the two variables are perfectly related in a negative linear sense, and a correlation coefficient of 0 indicates that there is no linear relationship between the two variables. The direction of the relationship is indicated by the sign of R
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3.10.3.2 Coefficient of Determination
Coefficient of determination (R2) is the most suitable and clear way of understanding the value of correlation coefficient using the square of linear correlation coefficient. Suppose R = 0.8, then R2 = 0.64; this would interpret as 64% of the variation in the dependent variable (Commercialization) has been explained by the independent variable while 36% is due to other variables that are not in the model or the study.
3.11 Data Analysis Method
Responses from the questionnaires were coded, summarized and entered in a Computer. Data was analyzed using software such as Statistical Package for Social Science (SPSS) and Excel. Descriptive and qualitative assessments were employed based on the objective to be tested. For descriptive analysis the use of frequencies, mean, percentages and other summary statistics were employed to describe the characteristics and trends of some data and information.
3.12 Theoretical Model
This study based on Barrett (2008) behavior of Agricultural market participation model which is mainly focused on the Utility maximization. The key assumption for the model is that, the decision of farm household is based on the principle of utility maximization where by one can be a net seller or net buyer. The household utility function as described by Kirimi et al., (2013) can be shown as follows:
[image: image24.png]U= {X, X, LD}



……………………….. (7)
Whereby U is the utility function (assumed to be twice differentiable, increasing and strictly quasi-concave). Xi and Xm are vectors of home produced and market produced goods respectively that are consumed by household i, L, is the leisure and Dh presents a set of demographic characteristics that influence the preference of household members and the level of utility derived from consumption of goods and leisure. Utility of the household is maximized from consumption of goods subject to farm production, income and time constraints as described here under:
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Where by Q(.) is a production function, Qi is quantities of goods produced by household on the farm, L is the total farm labor inputs, A and K are household fixed quantities of land and stock of capital, Pi is the price of good i, Pm is the price of marketed purchased goods; [image: image32.png](Qi — Xxi)



 marketed of surplus good i, ( is the wage rate; Lf is the household labor supply used by the farm, N is the non-farm income, T is the total time available for household that is located between farm work and leisure. The income and time constraints can be combined into one equation as:
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Rearranging the equations will give:
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The left hand side of the equation represents household expenditure on home produced[image: image38.png]P, X,



and marketed purchased goods [image: image40.png]
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  while the right hand side is the income equation, representing the value of total agricultural production[image: image44.png]P; Q;



, the household entitlement on time [image: image46.png]


,labour value used on farm which includes hired labor [image: image48.png]wL



and non-farm income [image: image50.png]
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This works under the following assumptions, when all relevant inputs and outputs market function well, production and consumption decision are separable. The household production decision is made first, and general full income is allocated between agricultural production and leisure. Therefore, participation decision will depend on production decision and variables but not vice versa (Kirimi et al., 2013).
The first order condition can be solved for input demand (L*) and output supply (Q*) in terms of prices, wage rate, land and capital
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Given the optimum input (L*) and output level (Q*), the full income obtained when profit are maximized is given by substituting L* and Q* into equation
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Where Y* is the full income that is achieved under the assumption of maximized profit, ( * on the consumption side, first order equation can be solved for consumption demand as:
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The above equation shows the demand for home-produced goods
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, one of which is food. The four equation ( 7, 8,11, 12) can be combined through the profit effects, given that production decision contribute to income through farm profit as the factors influencing production affects income and hence market participation decision ( Kirimi et al., 2013). Based on this and incorporating households demographic characteristics (D), determinants of agricultural commercialization can be represented as:
[image: image68.png]= Xym{PiPp,w,Y*(P,,w,A,K,N),D]}



      ……. (19)
3.13 Model Specification
The basic quantitative parameter of interest targeted is the household commercialization index [image: image70.png](HCI),



this was computed to estimate the level of commercialization among smallholder farmers. A correlation Analysis was performed to measure the degree of association among the factors for rice farmer’s commercialization and the level of commercialization. The household commercialization index [image: image72.png](HCI)



 measures the ratio between gross value of crop sales by a household in a given year to gross value of all crops produced by the same household (i) in the same year (j) and is normally expressed as a percentage. 
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Pearson’s correlation coefficient denoted by R was used to assess how the changes in determinants of commercialization among the smallholder rice farmers in Kilosa District affect the level of Commercialization of the farm household. 

Pearson’s R is the statistical measure for the association among the quantitative data. The values of the Pearson’s correlation coefficient are always between −1 and +1. A value of R = +1 indicates that two variables are perfectly related in a positive linear sense. R = −1 means that the two variables are perfectly related in a negative linear sense, and a correlation coefficient of 0 indicates that there is no linear relationship between the two variables. The direction of the relationship is indicated by the sign of R.
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Whereby R is calculated for every value of the factors for commercialization X variables with the corresponding level of commercialization, and this will indicate whether each factor has no relationship with commercialization, positively or negatively related.
In this study, the household commercialization index (HCI) is explained in terms of the volume of produce sold to the market by the household to the value produced. Due to the nature of the dependent variable, OLS model was employed to analyze the effects of different factors over the independent variable. The justification is that the sample respondents were producing rice both for sale and consumption, as a result, the researchers preferred to use OLS model as the dependent variable was found to be continuous i.e. JAD 2 (1) 2011 Factors Determining the Degree of Commercialization when all the households were participating regardless of the amount they are supplying to the market. But this model does not deal well with Multicollinearity independent variables, and cannot handle missing data as well as the functional relationship between dependent and independent variables must be known (Washington and Wolf, 1975). 
To test the statistical significance of the parameters the study employed t-test. T critical value (from t distribution table) and t-statistic was compared at 5% level of significance. When the magnitude of t-statistics is great the more reliable the value of the coefficients are to predict the dependent variable. When the magnitude of the t-statistics are close to zero the less reliable the value of the coefficients are to predict the dependent variable. We were tested for autocorrelation which is detected by using the Durbin-Watson statistic. If the value of the DW statistics lies between 1.5 and 2.5 this indicates that there is no problem of autocorrelation (Shim et al., 1995).  
Regression Equation for socio - Cultural Determinants on Commercialization of Rice farming in Kilosa District are as follows
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Regression Equation for Economic Determinants on Commercialization of Rice farming in Kilosa District are as follows;
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Dmkt= Distance to market

Proutut= Price per output

MrktInfom= Market information

MeaTrans= Means of transport

Cosinp= Cost of input 

WatAV= Water availability
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Regression Equation for Institutional Determinants on Commercialization of Rice farming in Kilosa District are as follows;
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Table 3.2: Explanatory Variables on Determinants of Market Participation
	Variable code
	Description of the Variable
	Definition and measurements

	AgeHH
	Age of the household head in years
	Number of years

	GendHH
	Sex of the household head
	Male or Female

	HFrmSiz
	Size of the household farm land in acres
	Acres

	HHSize
	Size of the household
	No. of persons in HH

	EducLvl
	Education level of the household head in years
	Type of Education 

	CrdtAcs
	Access to credit from any institution
	Affordability

	ExtnS
	At least accessed agricultural extension services
	Affordability

	MrktInfoA
	formal or informal access of market information
	Significance of Information Access

	OutptLev
	The amount of output produced by the household
	Harvest in Bags (100kg)

	PrOutpt
	Per unit price of rice purchased from the rice farmers
	Price in Tsh.

	MeanTras
	Mode of transport used in marketing
	Significance of the means

	CosTras
	Cost of transport to Market Place 
	Significance

	WatAv
	Water Availability
	Significance

	CosAinp

Dimkt 

GvtP     

MeInCo 

BrInM

MNaD             
	Cost Of Agricultural Inputs

Distance to Market Place 

Government Policies

Membership in Cooperatives 

Bargaining Relations in the Market

Marketing Norms Adopted
	Significance

Significance

Affordability

Affordability

Affordability

Affordability


Source: Researcher Compilation, 2021

Both Multicollinearity and Heteroscedasticity tests were carried out and diagnostic tests were made to correct the problems. Variance Inflation Factor (VIF) and Contingency Coefficient were employed for the continuous and dummy explanatory variables, respectively. Breusch-Pagan/Cook-Weisberg test for heteroscedasticity was employed to detect the presence of heteroscedasticity problem. Hence, to overcome the problem of heteroscedasticity, Robust OLS analysis with heteroscedasticity consistent covariance matrix was employed.
CHAPTER FOUR

FINDINGS AND DISCUSSION
4.1 Characteristic of Respondents

Characteristics of respondents discussed in this study include age, marital status and education level (Table 4.1). 

Table 4.1: Characteristics of Respondents (n=204)
	Categories   
	Variables
	Frequency  
	Percentages (%)

	Gender
	Male

Female
	122

82
	59.8

40.2

	Age
	18-27

28-37

38-47

48-57

58-67

68 and Above
	11

134

21

15

14

9
	5.4

65.7

10.3

7.4

6.9

4.4

	Marital Status
	Single

Married

Widow

Divorced
	52

125

20

7
	25.5

61.3

9.8

3.4

	Level of education             
	Non formal                       

Primary education   

Secondary education 

College and above                              
	25

139

30

10
	12.3

68.1

14.7

4.9


Source: Researcher Data, 2021
4.1.1 Age of Respondents
The results shown in Table 4.1 explained that the majority of respondents (65.7%) aged between 28-37 years, 10.4% had age between 38 and 47. This followed by 7.4% with age of 48-57, (6.9%) with age of 58-67, and (5.4%) with age of 18-27. Very few respondents (4.4%) aged between 68 years and above. This implies that, between the age of 28-37 years respondents have family responsibilities as most of them have families and dependents to take care of them.  In order to meet day to day family living expenses, they should increase their incomes through agriculture commercialization. Based to the nature of their economy they tend to be engaged in small scale business.
4.1.2 Gender of the Respondents
Findings from Table 4.1 indicate that majority of the respondents, (59.8%), were male. Female comprised only 40.1%. This is a male dominant society and female’s participation to work on the farms is limited as compared to that of men. This is common from the study area. They mostly work at home and men do all outside works. It is believed that male member of the household has strong communication skills and knowhow of business and increases chances of rice commercialization. The findings from the study are supported by Rabbi et al. (2019) shows that demographic characteristics of rice farmers. All farmers were male because in the study area farming is considered predominantly a men’s job and women generally do not work in the fields.
4.1.3 Marital Status
Findings from Table 4.1 shows that more than a half (61.3%) of respondents was married. This follows by 25.5% single, 9.8% widow and 3.4% divorced. This suggests that majority of the respondents had stable family which would enrich decision-making process especially in agricultural commercialization and domestic responsibilities The marital status of households is usually used to determine the stability of a household in African families. It is normally believed that married household heads tend to be more responsible in business activities than single head of households
4.1.4 Level of Education
Findings on Table 4.1 indicate that 68.1% of respondents attended primary education, 14.7% secondary education, 12.3% did not attend to school. Fewer respondents 4.9% had college and university education. The study results disclose that most of respondents had enough education to run small scale agriculture. This implies that education is one of the key factors for commercialization of rice production. These results are supported by Muricho, (2015) who explained that level of education can help farmers to perform better and make them capable to operate business activity and learn new managerial skills and techniques. A similar comment was provided by Abdullah, et al., (2019) that education is always valued as the means of liberation 
4.1.5 Determination of Commercialization Index
The level of Agricultural commercialization in the study area was determined by the commercialization index which is the ratio of the gross value of all crop sales per household per year to the gross value of all crop production. The household rice commercialization index for every household was calculated. According to Table 4.2, the data depicts that the district rice production is commercialized with an average of 83 percent in 2019 and 84 percent in 2020. The Index captures variation in terms of intensity of commercialization across different crops revealed that the level of household commercialization of rice in the study area is high. Decision criterion was determined by the degree of commercialization were grouped into three categories of low commercialized cost transaction (<= 25% volume of output sold), Medium commercialized cost transaction (26% -50% volume of output sold) and High commercialized cost transaction (> 50% volume of output sold) (Martey, 2013).
Table 4.2: Statistical Summary of Commercialization Index
	 Variable
	Obs
	Mean
	Std.Dev
	Min
	Max

	Value of rice Production 2019
	204
	14577990.2
	21906733.5
	780000.00
	261000000

	Value of rice sold 2019
	204
	12107622.5
	17238530.7
	480000
	198000000

	Value of Rice Produced 2020
	204
	9464460.8
	6933733.4
	700000
	35280000

	Value of bags sold 2020
	204
	7973750
	6408344
	350000
	32900000

	Commercialization Index 2019
	204
	83.05
	9.3
	44.
	96

	Commercialization Index 2020
	204
	84.25
	9.6
	34
	100

	Commercialization Index
	204
	83.7
	8.5
	44
	95


 Source: Researcher Data, (2021).
4.2 Testing for Validity and Reliability Analysis

4.2.1 Validity

Validity measures the extent to which the instruments used during the study measure the issues intended to measure (Kothari, 2006). To ensure validity of the instruments used for the study, the instruments were developed by reviewing other related literatures and study objectives.
4.2.2 Reliability 

Kothari (2009) defines reliability of the instrument as the degree to which said instrument for the study consistently measures whatever it is measuring. For the case of this study Test-Retest Reliability consistency among different populations with the same characteristics has been used. The reliability of the data collected is determined by the accuracy of the methodology used. The methodology used by this study was consistent with the case study research design. For instance, in this study the source of data was mainly smallholder rice farmers.
4.3 Testing for Data accuracy and Descriptive Analysis
4.3.1 Testing for Normality Assumption
The closer the dots lie to the diagonal line, the closer to normal the residuals are distributed. In this case, our data points hardly touch the line at all, indicating that assumption may be violated. This will need to be flagged when writing up the results of the analysis, to let the reader know that they should be interpreted with caution.
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Figure 4.1: Normal P-P plot of Regression Standardized Residual
Source: Researcher Data, 2021

The Variance of the Residuals is Constant: This tests the assumption of homoscedasticity, which is the assumption that the variation in the residuals (or amount of error in the model) is similar at each point of the model. This graph plots the standardized values our model would predict, against the standardized residuals obtained. As the predicted values increase (along the X-axis) the variation in the residuals should be roughly similar. If everything is ok, this should look like a random array of dots. If the graph looks like a funnel shape, then it is likely that this assumption has been violated. In the graph below (figure 4.2) in case be observed that as we only have a small number of data points in this graph but as it generally appears more random than funneled, this assumption is probably ok.
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Figure 4.2: Scatter Plot
Source: Researcher Data, 2021

4.3.2Testing for Multicollinearity Assumption
The researchers interpret values of regression coefficient in assessing the impact of independent variables on the dependent variable when their Collinearity is small (Keith, 2006). In order to test Collinearity among independent variables, VIF (variance inflation factors) and Tolerance Rate proposed by Osborne and Waters (2002) have been used. Variance inflation factors (VIF) measures how much the variance of the estimated regression coefficients is inflated as compared to when the predictor variables are not linearly related.
Table 4.3: Guidelines to Interpret the VIF for Multicollinearity

	VIF
	Status of Predictor

	VIF = 1
	Not correlated

	1 < VIF < 5
	Moderately correlated

	VIF > 5 to 10
	Highly correlated


According to Table 4.3, the results indicated that coefficients no evidence of presence of Multicollinearity, this evidenced by factors such as market information, farm size, education level, capital, transportation, extension services, Marketing norms adopted, distance market, paddy price and firm size with VIF < 5 so there is moderate correlated and access to credit and farm size VIF = 1 not correlated. Therefore, no Multicollinearity among factors.
Table 4.4: Multicollinearity Test

	                         Model
	Collinearity Statistics

	
	Tolerance
	VIF

	
	Market information 
	.527
	1.897

	
	Farm group members 
	.450
	2.221

	
	Education level 
	.625
	1.599

	
	Capital 
	.591
	1.691

	
	Access to credit 
	.714
	1.400

	
	Transportation cost 
	.682
	1.467

	
	Access to extension services 
	.614
	1.628

	
	Marketing Norms adopted 
	.413
	2.419

	
	Distance to market 
	.398
	2.515

	
	Paddy price 
	.419
	2.387

	
	Farm size 
	.761
	1.313


Source: Research Data (2021)

4.3.3 Testing for Autocorrelation Assumption
Autocorrelation occurs when there is independence of errors, the test assumes that errors in the variables to be separate from one another and it further suggests that the subject should be reacting independently (Keith, 2006). This is basically the same as saying that we need our observations (or individual data points) to be independent from one another (or uncorrelated). The result of assumption using the Durbin-Watson statistics is 1.147. Therefore, the model summary shows that The Durbin-Watson statistic has a value between 0 and 4. A value of 2.0 indicates that there is no autocorrelation detected in the sample. Values from 0 to less than 2 indicate positive autocorrelation and values from 2 to 4 indicate negative autocorrelation.
A rule of thumb is that test statistic values in the range of 1.5 to 2.5 are relatively normal.
Table 4.5: Autocorrelation 
	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics
	Durbin-Watson

	
	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change
	

	1
	.803a
	.645
	.625
	.09498
	.645
	31.697
	11
	192
	.000
	1.147

	a. Dependent Variable: Commercialization in rice production 

b. Predictors: (Constant), Farm size, Capital, paddy price, Farm group members, Access to credit, Transportation cost, Access to extension services, Education level, Market information, Contract farming , Distance to market


Source: Researcher Data, 2021
4.4 Descriptive Statistical Analysis
4.4.1 Socio - Cultural Determinants Analysis
The results in Table 4.6 revealed that the education level gender of household head, household size and farm size are important socio-cultural determinants for commercialization of agriculture by 59.3%, 70.1%, 69.1% and 53.9% respectively. Empirical studies explain that the level of education represents household human capital endowment; an increase of which will strengthen the ability of engaging in other livelihood options (Eneyew, 2012; Asmah, 2011). The household size variable (HHLS) also influenced the decision to participate in agro-commercialization. The area under production (FSIZ) variable was also important factor that influence the decision to participate in agricultural commercialization. 
This finding implies that smallholder farmers with a larger production area are more likely to increase the extent of their participation in agricultural commercialization.  In this case, smallholder farmers with large farm sizes tend to move their objectives towards participation/diversification into commercialization. Majority of respondents said that age is less important social cultural factor that influences agricultural commercialization by 72%. These findings concur with those of Alam, Hoque, Khalifa, Siraj, and Ghani (2009) who found that age has a negative relationship with participation, although Kuwornu et al. (2014) did not find any relationship between age, gender and agro-commercialization. 

Table 4.6: Perceptions of Socio-Cultural Determinants for Commercialization Agriculture
	Social -cultural factors 
	Most important 
	Important 
	
	Less important 

	Gender 
	1(0.5%)
	143(70.1%)
	
	60(29.4%)

	Age 
	 2(1%)
	54(26.5%)
	
	147(72.1%)

	Education level 
	2(10.3%)
	121(59.3%)
	
	62(30.4%)

	Household size 
	38(17.1%)
	141(69.1%)
	
	26(12.7%)

	Farm size 
	92(45.1%)
	110(53.9%)
	
	2(1%)


4.4.2 Economic Determinants Analysis
The respondents were asked to rate the economic determinants for agricultural commercialization. Table 4.7 shows that 75.5% of the respondents interviewed agreed that the price of output was very significant to influence agricultural commercialization. Furthermore, 70.6% of the respondents were agree that the cost of inputs was very significant for agriculture commercialization hence when agriculture inputs are cost full will results into farmers incurred more cost so as to sell the commodities. Also, the results found that distance to market, market information and means of transport were significant economic determinants for agricultural commercialization by 96.6%, 77.5% and 64.2% respectively. Distance to market (DISM) was associated with an increasing probability of the decision to participate in Agro commercialization, information disseminated to the smallholder farmers. 
Table 4.7: Perceptions on Economic Determinants for Commercialization Agriculture
	Economic determinants 
	
	Very Significant
	Significant
	
	Not Significant

	Distance to market
	
	2(1%)
	197(96.6%)
	
	5(2.5%)

	
	
	
	
	
	

	Price of output
	
	154(75.5%)
	50(25.5%)
	
	0(0%)

	
	
	
	
	
	

	Market information 
	
	45(22.1%)
	158(77.5%)
	
	1(0.5%)

	
	
	
	
	
	

	Transport 
	
	73(35.8%)
	131(64.2%)
	
	0(0%)

	
	
	
	
	
	

	Cost of inputs
	
	144(70.6%)
	60(29.4%)
	
	0(0%)


Source: Field Data, 2021
4.4.3 Institutional Determinants Analysis 
Under Institutional Determinants for Commercialization, the smallholder farmers in the study area were asked on their Perceptions on Affordability of the factors such as Access to credit, Government Policies, Membership to cooperation, Bargaining Relationship in the market and the marketing norms adopted by smallholder farmers in determining the level of commercialization. 
Results indicated in Table 4.8 show that, 98% of the respondents agreed that Access to credit is perceived to be Very Affordable factor for commercialization to smallholder farmers in the study area. 83% of the respondents revealed Government policy to be very significant factor, while 70% Membership to cooperation, 71.6% Bargaining relationship in the market and 78.4% the marketing norms adopted by smallholder farmers. Thus for farmers to have an efficient and Successful participation in agricultural commercialization  the factors such as access to credit, government Policies, Membership to cooperation, Bargaining relationship and the marketing Norms adopted by smallholder farmers when favorable the commercialization increases. 
Table 4.8: Perceptions on Institutional Determinants for Commercialization of Agriculture 
	Institutional Determinant
	Very Affordable
	Affordable
	Not Affordable

	Access to credit
	201 (98%)
	1 (0.5%)
	2 (1%)

	Government Policies
	171 (83.8%)
	33 (16.2%)
	

	Membership to Cooperation
	143 (70%)
	57 (28%)
	4 (2%)

	Bargaining Relationship in the market
	146 (71.6%)
	58 (28.4%)
	

	Marketing Norms adopted by Smallholder farmers
	160 (78.4)
	43 (21%)
	1 (0.5%)


Source: Field Data, (2021)
4.4.4 Determination of Household Commercialization Index (HCI)
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Where:

HCI= Commercialization Index

GVS ij    Gross Value of sales of ith household
for jthcrop

GVPij   Gross Value of Production of ith household for jth crop.
Table 4.9: Summary for Revenue Profit and Commercialization Index
	Description
	 Cost per acre
	Percentage composition

	Variable cost
	
	

	  - Farm preparation cost
	40,000
	9.5

	  - Seed cost
	50,000
	11.9

	  - Fertilizer cost
	67,000
	15.9

	   - Pesticides Cost
	51,224
	12.1

	   - weeding cost
	46,412
	11.00

	   - Harvesting Cost
	31,300
	7.42

	  - Marketing expenses
	70,000
	16.6

	Fixed Cost
	
	

	  - Farm hiring cost
	55,000
	13.04

	  - Hand hole
	11,000
	2.6

	Total  Cost (TC)
	421,936
	100

	Revenue, Value of crops sold and Produced, Profit

	Value of crop Produced
	Acres used

	2019
	2,957,110,000
	2,080

	2020
	1,930,750,000
	2,066

	Value of Crop Sold/Revenue
	P/Acre

	2019
	2,466,155,000
	1,185,651

	2020
	1,626,645,000
	787,340

	Revenue per Acre= (1,185,651 + 787,340)/2= 986,496

	Commercialization Index
	

	2019
	83%
	

	2020
	84%
	

	 Revenue per Acre (TR)
	986,496

	Total Profit= TR- TC= 986,496 -  421,936
	564,560


Source: Researcher Data, 2021

According to Table 4.9, the results show the cost farmers in the study area incur to produce an acre of rice, the average revenue and the profit range in the business carryout for an acre.  Commercialization Index is found by taking the percentage of the value of the crops Sold to the value of total crop produce. From the study area the result shows the index is 83% in the year 2019 and 84% in 2020. According to Martey, 2013 in his decision criterion, where the commercialization index grouped in three categories of low commercialized when the HCI (<= 25% volume of output sold), Medium commercialized (26% -50% volume of output sold) and High commercialized (> 50% volume of output sold). Thus the level of commercialization to the study area is high; this is for 2019 and 2020 study period.
4.5 Multiple Regression Analysis
Multiple regression models are an extension of the two variable regression models with new concepts involved and more practicality. Such models can be used for the purpose of mean and individual prediction. This is the simplest possible multiple linear regression model is the three variable regression model. R2 and adjusted R2 are overall measures of how well the chosen model fits the data. Hypothesis testing in multiple linear regression models include testing the individual statistical significance of partial regression coefficients, testing overall significance of model and others. Dummy variables classify set of samples into subgroups based on qualities or attributes. It is common to see regression models with dummy variables as repressors’.
Table 4.10: MLR Analysis for Factors Influencing Commercialization of Rice Production
	Independent variables              
	Β
	Standard error (SE)        
	t=value            
	Sig.

	(Constant)
	.732
	.206
	3.556
	.000

	Head of Household Age 
	-.212
	.061
	3.468
	.001

	Gender of Household 
	.151
	.061
	2.489
	.014

	Education level
	-.135
	.043
	-3.113
	.002

	Household size
	.005
	.049
	.111
	.912

	Output level
	-.154
	.072
	-2.125
	.035

	Farm size
	.050
	.059
	.846
	.398

	Distance to market
	-.139
	.053
	-2.614
	.010

	Price
	-.090
	.061
	-1.477
	.141

	Market information
	.223
	.067
	3.305
	.001

	Means of Transport to market 
	-.110
	.058
	-1.906
	.058

	Cost of input 
	.093
	.059
	1.564
	.119

	Water availability
	.304
	.051
	5.948
	.000

	Access to credit
	-.084
	.041
	-2.052
	.041

	Government Policy
	.104
	.045
	2.296
	.023

	Membership in cooperation 
	.364
	.094
	3.883
	.000

	Bargaining relation
	.211
	.052
	-4.062
	.000

	Market norms
	-.009
	.046
	-.191
	.849

	Access to agriculture extension service
	-.042
	.036
	-1.175
	.241


Source: Researcher Data, 2021

R²=0.65; F-value=31.69; P<0.001 NS = non-significant = Significant at P < 0.05, ** = Significant at P < 0.01; *** = Significant at P < 0.001

Results from Table above indicate independent variables included in the model were good predictors of commercialization in rice production. About 65% of variations in commercialization in rice production were due to variations in independent variables included in the model. 
4.5.1 Socio-Cultural Determinants on Commercialization of Rice farming 

Hypothesis Testing for Objective One 
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There is no statistical significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. 
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There is statistical significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. 

Table 4.10, the P-value for Age of the head of household = .001 < 0.05 gender of household = .014 < 0.05 education level = .002 < 0.05 and Output level = 0.035 < 0.05, then reject the null hypothesis and conclude that there is statistical significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. Whereas the P-value for household size = 0.912 > 0.05 and Farm size = .398 > 0.05, therefore we accept the There is no statistically significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. 
In Social-Cultural determinants on commercialization of rice farming we consider factors such as Age, Gender, Education level, Household size, Output Level, and Farm Size. According to our study, education level of household head had a negative coefficient, which implies that as the education of the farm household increases the level of commercialization decrease by 13.5%. Most of highly educated people in the study population do not do commercial farming, but they are mostly employed to offices.
On the other hand, age of head of household, gender of household head, household size, output level and farm size shows coefficients .212, .151, .005, .154 and .50 respectively, Gender of the household head seems to have impact in commercialization. In the study area men dominate the farming activities and are the very one who participate in business. Where by male participation in farming influence 8.2% increase in commercialization. The study area is a men dominant society where by economic activities is being owned by men, thus women mostly concentrate in taking care of the families that is why most of what they harvest ends up for family consumptions Agbola et al. (2010). 
The level of output has a significant influence in rice commercialization in the study area by 3.01%. Therefore, an increase in level of rice output produced by the household lead to an increase in marketable surplus which increases the level of commercialization. This result conforms to the finding of (Bernard Apind, 2015). Household size had a coefficient 0.005 which is positive. This implies that, the increased number of family members leads to increased need to commercialize. The study Population uses family as a source of labour in the industry. Increased number of people living in the house increases family expenses and needs, which will eventually require a commercial activity to meet their needs. Farm size had a significant influence in commercialization by farm household in the study area; the coefficient for the farm size was 0.50 which is positive. This has a positive effect to commercialization, thus the increased farm size increase the level of commercialization by 5 %. Meaning that, the farmers with large farm sizes are the very on who do the matter for commercial purposes while most of the farmers with small land size do for family consumptions.  
4.5.2 The Economic Determinants on Commercialization of rice Farming 

Hypothesis test Two
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There is no statistical significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
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There is statistical significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.

According Table 4.10, the P-value for market information = .001 < 0.05 means of transport = .0.049 < 0.05 and water availability= .000 < 0.05, then reject the null hypothesis and conclude that There is statistical significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. Whereas the P-value for distance to market = .10 > 0.05, price = .141> 0.05 and cost of input = .119 > 0.05, therefore we accept that There is no statistical significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
The economic determinants such as the Distance to market place, Price of output, Access to Market Information, Means of Transport, cost of transport to market, and cost of agricultural inputs were tested for the study. Then the coefficients for distance to market, means of transport and price of output were -.139, -.110 and -.90.
While coefficients for market information, cost of input and water availability were .223, .093 and .304 respectively.
Transport cost had a coefficient -.110, which indicates that it has a negative significant to farmer’s commercialization. Increased transport cost from the farmers to market area discourage the poor small holder farmers to market their products, when selling to buyers near the farms the famers get very low prices which later discourage them to view farming as the commercial entity. The distance to market place seems to discourage farmer’s involvement to commercialization; the factor had a coefficient of -.139 which indicates that, distance increase from the farms to market place decrease farmers commercialization by 13.9%. 
Means of transport to market place positively affect the farmer’s commercialization, this makes easy the famers access to markets where they can sell at a market prevailing prices which is mostly encouraging when comparing to prices their receive when selling just at farms after the harvest. The coefficient of -.90implies that the farmers who access good mean of transport to market places where likely to commercialize by 90 %. From the study area Cost of agricultural inputs affects farmer’s commercialization positively; the coefficient for cost of agricultural input was .093. This implies that farmers who encored cost in buying inputs are the very ones who find it not wealth not to commercialize the farming activities. While the farmers using cheap local farming methods and unpaid family labour mostly cultivate for family consumption. Under this study increased cost encored by farm household increased their participation in commercialization in rice production.
Market information sources are perceived to have great influence to famer’s commercialization. From the study area, the result indicates that market information access had a positive and significant influence on the commercialization by .223. This result gets similar to that of Jagwe, et al., (2010) where he concluded that Market information remains critical for market participation. From the study the coefficient for Price as a factor for commercialization had a negative value, indicating that as much the output prices increase the farmers reduce commercialization. Meaning that, when farmers find the prices in the current farming season is higher than that of previous, tend to store their output instead of selling hoping more price increase at the future, while in store their find themselves increase consumptions and reduce commercialization index in the year.
4.5.3 The Institutional Determinants on Commercialization rice Farming
Hypothesis testing Three
[image: image112.png]


There is no statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District
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There is statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District

According Table 4.12, the P-value for access to credit = .041 < 0.05 government policy = .023 < 0.05, membership .000 < 0.05, bargaining relation .000 < 0.05, and access to agriculture services = .042 < 0.05, then reject the null hypothesis and conclude that There is statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District  Whereas the P-value for market norms = .849 > 0.05, therefore we accept that There is no statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
Under Institutional determinants on rice farming commercialization Factors Such as Extension service, Membership to a group, Access to credit, Market norms adopted by smallholder farmers, bargaining relations in the market and the government policy are taken into consideration. The results show that agriculture extension service had a coefficient of -.042, access to credit -.084 and marketing norms -0.009. Whereas, government had a coefficient of .104 and membership .364 From the area, the coefficient for Government Policies was .104 and bargaining relation .211. Farmers in the study area perceive government policies put in place in farming season 2019/2020 encouraged their initiatives toward commercialization. The government actions like input supply policies mostly encourage smallholder farmers toward commercialization. 
Farmers get education through extension services from the local extension officers. The extension services had negative coefficient of -.042 and not significantly influence commercialization among the rice farmers from our area of study. The farmers in the study area claim that the extension officers mostly insist them to agricultural diversification, that means not only to depend on rice farming, this reduce the land used for rice farming and hence affect production which later lead to decreased commercialization index as mostly of what is produced will be consumed instead of selling. Membership to group had a positive coefficient .364. This shows that, farmers who sold together as a group sold more than those who sold individually. The group membership influences the farmers to sell their product by 36.4%. Similar to Jagwe (2011), found that belonging to a farmer group significantly influenced extent of farmers’ participation positively in banana markets. 
Access to credit, from the study it is found that, access to credit has negative influence towards farmer’s commercialization rice commercialization. A coefficient for credit access was -.084 which implies that, the farmers with credit access were 8.4% not likely to commercialize to rice farming. Credit is offered by seed companies who introduce new crops that can also be produced in the study area like onions, sun flowers, and cotton. This force farmer’s take rice farming is for food and not business and other crops like Sunflowers are for commercial purposes. The liability created through credit push the farmers to sell their output in order to get money to repay back the loan.
Market norms adopted by smallholder farmers, Farmers in the study area do their farming activity just like a cultural activity, which every young men and women aged above 18 must engage in in. Men aged 18 and above do it as a business (Commercialize) while women mostly do for family consumptions. From the study, the marketing norms adopted had a negative influence to famers’ commercialization by -0.009 (Coefficient). Bargaining relations to farm households influenced commercialization in the study area; the bargaining relations among farmers form a social capital that increases the farmers bargaining power. From the study the bargaining relations among the small holder farmers   had .211 coefficients, implying that farmers with high bargaining power will commercialize by .211 than those with no bargaining powers.
4.5.4 Hypotheses Tests 

Table 4.11 provides the summary of all the hypotheses and findings. It shows that, all three hypotheses are supported to not supported by the regression analysis effect of variables that influenced to investigate determinants of smallholder rice farmers agricultural commercialization, where by socio-cultural factors, economic factors and institutional factors on agricultural commercialization of smallholder rice farmers has positive to negatively affect which was supported to not supported by statistical results. The interaction effect was supported by empirical data as hypothesized. Each supported hypothesis is strongly significant to insignificant at p > 0.05.
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There is no statistically significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. 
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There is statistically significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. 

Research hypothesis for Objective Two 
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There is no statistically significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
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There is statistically significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.

Research Hypothesis for Objective Three
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There is no statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
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There is statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
Table 4.11: Summary of Results for Hypotheses Testing
	Hypothesis statement 
	Variables 
	Result 
	Decision 
	Hypothesis relationship
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There is no statistically significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District
	Household size
	β=-.005, p=.912>0.05
	Not supported
	negative

	
	Farm size
	β=-.050, p=.398>0.05
	Not supported
	negative
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There is statistically significant relationship between socio-cultural factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District. 
	Head of Household Age
	β=.212, p=.001<0.05
	supported
	positive

	
	Gender of Household
	β= .151, p=.014<0.05
	supported
	positive

	
	Education level
	β= .135, p=.002<0.05
	supported
	positive

	
	
	
	
	

	
	Output level
	β=.154, p=.035<0.05
	supported
	positive
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There is no statistically significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
	Price
	β=-.090, p=.141>0.05
	Not supported
	negative

	
	Means of Transport to market
	β= -.110, p=.058>0.05
	Not supported
	negative

	
	Cost of input
	β=-.093, p=.119>0.05
	Not supported
	negative
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There is statistically significant relationship between economic factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District.
	Distance to market
	β= .139, p=.010<0.05
	supported
	positive

	
	Market information
	β=.223, p=.001<0.05
	supported
	positive

	
	Water availability
	β=.304, p= .000<0.05
	supported
	positive
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There is no statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District
	Market norms
	β=-.009, p=.849>0.05
	Not supported
	negative

	
	Access to agriculture extension service
	β=-.042, p=.241>0.05
	Not supported
	negative
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There is statistically significant relationship between institutional factors and rice agricultural commercialization among smallholder rice farmers in Kilosa District
	Government Policy
	β=.104, p=.023<0.05
	supported
	positive

	
	Access to credit
	β=.084, p=.041<0.05
	supported
	positive

	
	Bargaining relation
	β=.211, p=.000<0.05
	supported
	positive

	
	Membership in cooperation
	β=.364, p=.000<0.05
	supported
	positive


Source: Researcher Data, 2021

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary 
Commercialization of smallholder farming is getting priority in the developing world in general and Tanzania in particular. This prioritization of smallholder farming has been reflected in the policy agenda of many developing countries. National strategies for growth and reduction of poverty, Tanzania development vision 2025 and second five-year development plan, is such an example  The results revealed that the education level, gender of household head, household size and farm size are important socio-cultural determinants for commercialization of agriculture by 59.3%, 70.1%, 69.1% and 53.9% respectively. Also, Majority of respondents said that age is a less important social cultural factor that influences agricultural commercialization by 72%.
75.5% of the respondents interviewed agreed that the price of output was very significant to influence agricultural commercialization. Furthermore, 70.6% of the respondents agreed that the cost of inputs was very significant for agriculture commercialization hence when agriculture inputs are cost full will results into increased farm production cost and finally resulting to low productivity which will eventually affect commercialization and farm household income at large. 

Also, the    results found that distance to market, market information and means of transport were significant economic determinants for agricultural commercialization by 96.6%, 77.5% and 64.2% respectively. The study provides evidence that production of rice in the study area is oriented towards commercialization, as in the year 2019 Commercialization Index was 83% and 84% in 2020. Results indicated that independent variables included in the model collectively had a significant influence on commercialization in rice production (F = 31.69, P < 0.001). The variables (independence factors) contribute to 65% changes in rice commercialization (dependent factor) to the study area.
5.2 Conclusion  
The study examined the Determinant of Smallholder Farmers agricultural Commercialization, a case of rice farming in Kilosa. It is found that Social cultural Factors, Economic factors and Institution factors determine the level of agricultural Commercialization to smallholder farmers. Farmers’ engagement to commercialization is being affected by these factors. Social Cultural Factors included Age, Gender, Education level, Household size, Output Level, and Farm Size. Where by all of the factors under study showed to have significant influence to commercialization except household size and farm size. Where by, the increase in household size and farm sizes decrease farmers’ participation to commercialization of rice farming. 
Economic determinants included distance to market place, Price of output, Access to Market Information, Means of Transport and cost of agricultural inputs. Where input cost and distance to market place showed negative influence to commercialization. As they increase the commercialization keeps lower while the rest had positive impact to farmers’ commercial farming. The institutional determinants were Extension service, Membership to a group, Access to credit, Market norms adopted by smallholder farmers, bargaining relations in the market and the government policy. Farmers perceive the marketing norms adopted by farm households and the extension services provided had negative impact to commercialization, The farmers used to farm rice for food and thus save most of what they produce than selling, the extension officers in the study area insist on agricultural diversification, this increases the notion that rice farming is for food while other productions like onions, cotton and sunflower are for market. 
5.3 Policy Implications
The above discussion on findings provides the following policy based implications:
The government efforts towards transforming smallholders farmers from subsistence to market based farming seems to have an encouraging result as most of smallholder farmers in Tanzania take agriculture as business. However, a lot needs to be done to enhance the level of commercialization as majority of smallholders are not well integrated with the market yet and some do not believe that agriculture can be one of the best business to their livelihood but just use it to get capital for other businesses and live it behind. Most have the mindset that farming is for poor people.
Still there is a potential if non-participant farm households are integrated with the market through better support services like farming technical advice, capacity building training on the use of technology, effective use of the resources available including labour (from the family size) and land. Reliable Market availability near the production area and subsidized agricultural inputs will encourage farmer’s commercialization of agriculture.
5.4 Recommendations

Based on the findings of this study, government is advised to gear efforts towards training farmers on how to produce on commercial basis. In this regards agricultural inputs and financial Support to farmers should be provided so that to make the farming business cheap and productive, In addition, agricultural development agencies should provide the farmers with improved agricultural technologies. This should include provision of improved seeds, fertilizers and other farming facilities. All these measures will improve market-oriented production of rice in Kilosa district and Tanzania at Large.
5.5 Area for Further Study
This study mainly focused on Determinant of smallholder agricultural commercialization, a case of rice farming in Kilosa. The study took into consideration of the socio- cultural factors, Economic and Institutional factors. Therefore, a similar study can be carried out to every specific factor. This means how each of the factors such as socio-cultural, economic or institutional determines commercialization in the study area.
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APPENDICES

Appendix 1: Questionnaire

Appendix 1: Questionnaire for Small Holder Rice Farmers

My name is Michael Dioko. I am a Master student from the Open University of Tanzania. I am current collecting data for my research titled “Determinants of Smallholder Agricultural Commercialization in Tanzania: Rice Production in Kilosa District”. As a smallholder rice farmer, your opinion will provide a valuable contribution to this research. Kindly respond to the following question with honest. Your names will not be mentioned in the final report of this research. Thank You. 
Part A: Demographic Information

1. Gender: Male (     ) Female (     ) (Tick where appropriate)

2. What is your age?………………. Years

3. What is your marital status?

a. Single (     )


b. Married (  )


c. Widow (    )

d. Divorced (    )

4. What is the Household size (number of people living and eating together) ……
5. Are you the head of the household? Circle-Yes/No
6. If you’re not the head of the household what is: 

i. Age of head of household…………….. 

ii. Gender of the head of household……………………………..

7. What is the highest educational level the head of household has completed?
	No formal education
	Primary level
	Secondary level
	Advanced secondary
	Others(specify)

	
	
	
	
	


8. What type of agriculture are you doing?  (Tick where appropriate)

a) Subsistence agriculture (     )

b) Commercial agriculture (      )

c) All of the above             (     )

9. What is the size of the household farm size?.…………… Acres10. How many acres used for rice production in 2019 season?.................Acres
11. How many acres used for rice production in 2020 season?................Acres

12 Production and sales per year

	Year
	Number of Bags 
	Price per Bag

	2019
	
	

	2020
	
	


B: Factors SOCIO-CULTURAL influencing household commercialization of agriculture among smallholder rice farmers.

Please tick the appropriate option level
	Determinants
	Most important
	Important
	Less Important
	Not Important

	Age
	
	
	
	

	Gender
	
	
	
	

	Education levels
	
	
	
	

	Household size
	
	
	
	

	Output Level
	
	
	
	

	Farm Size
	
	
	
	


C: Factors Economic influencing household commercialization of agriculture among smallholder rice farmers

Please tick the appropriate option level
	Factors
	Very significant
	Significant
	Not Significant
	Not At All Significant

	Market-Based

	Distance to market place
	
	
	
	

	Price of output
	
	
	
	

	Access to Market Information,
	
	
	
	

	Means of Transport to the market
	
	
	
	

	Cost-Based

	Cost of transport to market
	
	
	
	

	Cost of agricultural inputs
	
	
	
	

	Water availability
	
	
	
	


D: Institutional Factors influencing household commercialization of agriculture among smallholder rice farmers

Please tick the appropriate option level
	Factors
	very affordable
	Affordable
	Not affordable
	Not at all affordable

	Access to credits
	
	
	
	

	Government policies 
	
	
	
	

	Membership in Cooperatives
	
	
	
	

	Bargaining relations in the market
	
	
	
	

	Market norms adopted by smallholder farmers
	
	
	
	


19. Did you have access to agricultural extension services? (Tick where appropriate)
a. Yes in 2019   (   )

b. Yes in 2020   (   )

c. Yes in 2019 and 2020 (   )

d. No (  )

Household Total Production cost Information, Total produce, sales and credit access for 2019 and 2020 farming seasons:

20. What was the total farming cost per acre in 2019 and 2020 seasons........ TSH for 2019 and ……….. TSH for 2020 season.
	 FACTOR

	COST 2019 SEASON

	COST IN 2020 SEASON


	Farm hiring

		
	Farm preparation

		
	Seed 

		
	Fertilizer

		
	Hand hole

		
	Pesticides

		
	Weeding

		
	Harvesting

		
	Marketing

		

	

	


21. Did you receive credit from any institution in 2019? Circle-Yes/No. If yes mention the institution…………………………………………………………

22. What was the price per bag in 2019 season?................. Tsh

23. What was the price per bag in 2020 season?................….Tsh

24. How many bags you sold in 2019 season?.................

25. How many bags you sold in 2020 season?.................

Thank you for your precious time and participation
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SOCIO-CULTURAL DETERMINANTS


1: Age


2:  Gender,


3: Education levels


4: Household size


5: Output Level,


6:  Farm Size, 











COMMERCIALIZATION OF RICE 


1: Gross Value of Rice Produced


2: Gross Value of Rice Sold





ECONOMIC DETERMINANTS


Market-Based


1: Distance to market place.


2: Price of output


3: Access to Market Information,


4: Means of Transport to the market


Cost-Based


1: Cost of transport to market


2: Cost of agricultural inputs


3: Water availability





INSTITUTIONAL DETERMINANTS


1: Access to credits


2: Government policies 


3: Membership in Cooperatives (Group)


4: Bargaining relations in the market


5: Market norms adopted by smallholder farmers


6. Extension services








