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[bookmark: _Toc203107548]CHAPTER ONE
[bookmark: _Toc203107549]INTRODUCTION
[bookmark: _Toc203107550]1.1 Background to the Study
[bookmark: _Hlk163262118]Poverty is one of the greatest challenges facing the world today, and persists globally despite increasing urbanization, affecting 75 percent of the world's extremely poor people, who largely rely on agricultural practices for survival (Gustavo and Kostas, 2007). Poverty, often measured by income or consumption, has drawn attention to the deprivation of living standards, influenced by factors such as education and location (Alinovi et al., 2010; Ado et al., 2019). In Nigeria, poverty primarily afflicts rural areas, where agricultural production serves as the primary livelihood (Olorunsanya and Omotesho, 2012). Despite being a major rice-producing nation, Nigeria continues to import large quantities of rice due to demand and population size. However, with agricultural reforms, particularly in rice production, Nigeria aims to transition into a major rice exporter, following successful initiatives that saved 216 billion Naira between 2015 and 2018 (Salami, 2018).
Rice processing involves distinct stages: pre-processing, primary processing, and final processing. Pre-processing typically includes impurity removal, screening, and air drying to prepare the rice for further processing (L. Yu et al., 2017). Primary processing involves steps like husking, rice milling, and polishing to transform the rice into its edible form (Heo et al., 2020). Final processing encompasses activities such as packaging the polished rice for distribution and consumption (Liu et al., 2020). Despite Nigeria's production capacity, rice processing largely occurs at the cottage level by small-scale processors, with limited powered processing options (USAID, 2008). This reliance on manual processing contributes to poor quality and low farm gate prices for rice, posing challenges to local consumption promotion efforts by the government (FAO, 2017).
Technologies have evolved to enhance these stages, with methods like impurity removal using stone separators, husking, and polishing machines, as well as advanced sorting techniques for quality control (Hyesu et al., 2022). By following a systematic approach from pre-processing to final processing, rice can be efficiently and effectively transformed into a market-ready product with improved quality and shelf life (Wang and Xiakai 2020). Despite the efforts by both Federal and State Governments to encourage the consumption of locally produced rice, such may not be fully realizable without proper processing, and marketing channels activities.
[bookmark: _Toc203107551]1.2 Statement of Research Problem
Despite recent government policy interventions aimed at boosting the rice value chain, Nigerian rice farmers and the agribusiness sector remain reluctant to invest in downstream activities from harvest to consumption, which can significantly impact both the quantity and quality of milled rice. Although these policies have led to an increase in the amount of land dedicated to rice cultivation, there has been little improvement in downstream value addition within Nigeria's rice industry (Amolegbe & Adewumi, 2016).
Nigeria, although a major rice-producing nation, continues to import large quantities of rice due to its high demand and large population. Advanced technologies for improving rice quality and shelf life, such as impurity removal, husking, polishing, and sorting, have been developed (Hyesu et al., 2022; Wang & Xiakai, 2020). However, the efforts by various stakeholders to promote the consumption of locally produced rice are significantly hindered by inadequate processing and marketing channel activities. These inadequacies directly affect the livelihood status of rice processors, as limited processing capabilities reduce the quality and quantity of rice that can be brought to market, thereby decreasing potential income. Additionally, poor marketing infrastructure hampers the effective distribution and sale of processed rice, further impacting the profitability and economic stability of processors. Consequently, these challenges undermine the overall effectiveness of government initiatives aimed at boosting local rice consumption, highlighting the need for comprehensive policy measures that address these critical issues to improve the livelihoods of rice processors in Nigeria. It will therefore be of interest to analyze the livelihood of rice processors in the study area. This study therefore seeks to proffer answers to the following research questions.
i How do returns vary across different levels of rice processing?
ii. What are the factors influencing the extent of involvement in rice processing?
iii. What is the livelihood status of individuals engaged in rice processing?
iv. How does the level of rice processing contribute to the livelihood status of rice processors?
[bookmark: _Toc203107552]1.3 Research Objectives
The main objective is to analyze the livelihood status among rice processors in Kwara state, Nigeria. The specific objectives are to:
i. [bookmark: _Hlk164477636]Analyze and compare the returns associated with various levels of rice processing.
ii. Identify the key factors that influence the degree of involvement in rice processing activities.
iii. Evaluate the livelihood status of individuals engaged in rice processing.
iv. Investigate how different levels of rice processing contribute to the livelihood status of processors.
[bookmark: _Toc203107553]1.4 Justification of the study
Rice is a staple food in Nigeria, and locally processed rice plays a vital role in ensuring food security and reducing dependency on imported rice. By examining the contribution of rice processing to livelihood status, the study can highlight the importance of supporting local rice processing initiatives for enhancing food security at both the household and national levels. Rice processing is a critical sector of the agricultural economy in Nigeria. Understanding the livelihood status of rice processors can provide insights into the economic contribution of this sector to the local economy, including income generation, employment opportunities, and value addition.
Additionally, analyzing the livelihood status of rice processors can shed light on their living conditions, access to basic amenities, and overall quality of life. This understanding is crucial for identifying areas where interventions are needed to improve the socio-economic well-being of rice processors and their communities. Findings from the study can inform policymakers and stakeholders about the challenges and opportunities faced by rice processors. This knowledge can guide the development and implementation of policies and programs aimed at supporting and enhancing the rice processing industry, thereby contributing to sustainable economic growth and poverty reduction in the region. Despite the significance of rice processing in Kwara State, there may be limited empirical research specifically focusing on the livelihood status of rice processors in the region. Therefore, this study aims to fill this knowledge gap and contribute to the existing literature on agricultural livelihoods and rural development in Nigeria. The study is therefore essential for understanding the socio-economic dynamics of the local rice processing industry and identifying strategies to promote its sustainability and growth.
[bookmark: _Toc203107554]1.5 Organization of the Study
This study is structured into five chapters. The introductory chapter encompasses the study's background, statement of the research problem, research questions, objectives, justification, and organization. Chapter two conducts a review of pertinent existing literature, empirical framework, and conceptual framework. Chapter three outlines the research methodology and analytical tools utilized in the study. Chapter four delves into the discussion of results derived from data analysis. Finally, chapter five offers a summary of findings, conclusions, and recommendations drawn from the study, along with its contribution to knowledge.




CHAPTER TWO
[bookmark: _Toc203107555]REVIEW OF LITERATURE
[bookmark: _Toc203107556]2.1 Theoretical Framework
2.1.1 Sustainable Livelihood Framework
The Sustainable Livelihood Framework (SLF) was established by the Department for International Development (DFID), which offers a comprehensive analytical approach for understanding and assessing livelihoods, their assets, and their sustainability (UNDP, 2017). This framework emerges as a valuable instrument for evaluating the sustainability of the livelihoods of rice processors. The SLF identifies several crucial components:
1. Livelihood Assets: These encompass five types of assets that individuals or households utilize to sustain their livelihoods: natural, human, social, physical, and financial (DFID, 1999). For rice processors, natural assets may include land and water resources, while human assets pertain to their skills and knowledge in rice farming. Social assets may involve community networks and cooperative associations they participate in. Physical assets refer to infrastructure and tools used in rice farming, while financial assets encompass access to credit, savings, and income.
2. Vulnerability Context: Acknowledging that livelihoods are influenced by external factors and risks such as economic fluctuations, climate change, and policy changes, this aspect of the framework underscores the importance of considering the specific vulnerabilities faced by rice processors.
3. Livelihood Strategies: Livelihood strategies represent the choices and activities undertaken by individuals to sustain themselves. Rice processors may engage in various strategies related to rice processing activities, including diversifying their product range, generating off-farm income, or value addition to rice products.
4. Livelihood Outcomes: These outcomes, assessed in terms of well-being and sustainability, reflect the effectiveness of livelihood strategies. For rice processors, outcomes may encompass economic stability, social well-being, and environmental sustainability.
The Sustainable Livelihood Framework has found widespread application in agriculture and rural development contexts. For example, Wanda et al. (2014) utilized the framework in a study of small-scale farmers in Uganda to evaluate the impact of diverse livelihood strategies on poverty alleviation and food security. Their findings revealed that diversified livelihood strategies contributed to improved outcomes in terms of income and food security.
[bookmark: _Toc203107557]2.2 Empirical Framework
2.2.1 Rice Production and Food Security in Africa
Agriculture remains the primary driver of growth in Africa, yet the majority of farmers engage in subsistence or small-scale farming, characterized by low-skilled labor and family units. This often results in yield gaps, coupled with challenges such as poor soils and barriers to sustainable farming incomes (Gyimah-Brempong, Johnson & Takeshima, 2016). Rice stands out as the predominant source of dietary energy in West Africa and ranks third in importance for the continent overall (Harold & Tabo, 2015). Despite the notable increase in local rice production, there persists a significant gap between production and the burgeoning demand for this essential commodity (Harold & Tabo, 2015; Gyimah-Brempong, Johnson & Takeshima, 2016).
Given the continent's rapidly growing population and escalating food requirements, it is imperative for Africa to transition from food scarcity to surplus. This necessitates addressing the challenges confronting the agricultural sector with utmost priority, requiring steadfast commitment from political leaders, a paradigm shift toward agriculture by both public and private entities, and the active involvement of youth and women in agricultural activities. Embracing and implementing frameworks like the Africa Rice Initiative for Agricultural Transformation Agenda at various governmental and non-governmental levels are crucial steps in this direction (Harold & Tabo, 2015).
Recent years have seen African nations make concerted efforts to revitalize rice production. For example, the 'Abuja Food Security Summit' convened by the African Union in 2006 elevated rice to the status of a "region-wide strategic commodity," underscoring its pivotal role in the agricultural sector and creating opportunities for its integration into secondary and tertiary agricultural activities (Harold & Tabo, 2015). Rice has thus emerged as a priority crop in initiatives such as the New Partnership for Africa's Development (NEPAD) and the Comprehensive Africa Agriculture Development Programme (CAADP) (Harold & Tabo, 2015).
Several African countries, including Senegal and Mali, have launched national programs aimed at achieving rice self-sufficiency and boosting production through targeted interventions (Harold & Tabo, 2015). Additionally, countries under the Coalition for African Rice Development (CARD), such as Cameroon, Ghana, Kenya, Madagascar, Mozambique, Nigeria, and others, have adopted National Rice Development Strategies (NRDS) with the ambitious goal of doubling rice production by 2018 compared to 2008 levels (Harold & Tabo, 2015).
The Development of the Rice Sector in Nigeria
The development of the rice sector in Nigeria has been a focal point for the government, with concerted efforts at both the State and Federal levels aimed at boosting rice production over the years. Among these initiatives is the Agricultural Transformation Agenda (ATA), which has led to significant progress in local rice production, reaching 4.8 million tonnes per annum (FAO, 2016). Similar endeavors have been observed in other African nations like Ghana and Côte d'Ivoire, aligning with regional policies such as the ECOWAS Agricultural Policy (ECOWAP) (Olayiwola et al., 2015).
The debate surrounding rice production strategies in Nigeria reflects differing perspectives on achieving food security for the population. While some advocate for large-scale production to meet the rising demand for rice consumption (Herrmann et al., 2017; Osabohien et al., 2017), others emphasize the empowerment of small-holder farmers. Juliano (2016) underscores the significance of rice as a staple food in developing countries and the substantial number of consumers reliant on it. This sentiment is echoed by Gyimah-Brempong, Johnson, and Takeshima (2016).
An essential aspect of rice production deserving attention is technological advancement in processing methods, as traditional practices prevalent among rural rice farmers are labor-intensive and time-consuming. Introducing modern technology can enhance both yield volume and product quality, thus increasing consumer preference for locally produced rice (Osabohien et al., 2017; Kareem, 2016). Moreover, modernization in production and harvesting techniques can drive commercialization and profitability in rice production (Yan et al., 2016).
Furthermore, rice by-products hold potential for energy generation, offering a renewable source of biofuel for cooking, particularly in rural areas where access to conventional fuels like kerosene or gas is limited (Adewumi et al., 2007; Yan et al., 2016). This has implications for reducing reliance on firewood, thereby mitigating deforestation and preserving natural resources.
Ecological considerations are crucial for optimizing rice production outcomes, especially regarding land selection and preparation methods. Amb and Ahluwalia (2016) highlight the benefits of zero tillage in rice-wheat cropping systems, such as improved water usage efficiency and reduced environmental impact. Effective weed and pest management strategies are also essential for mitigating potential yield losses and ensuring sustainable rice farm development.
Addressing the multifaceted challenges and opportunities in the rice sector, including technological advancement, ecological considerations, and by-product utilization, is critical for enhancing productivity, sustainability, and food security in Nigeria.
Rice Production in Nigeria
Rice production in Nigeria has been on a decline due to poor farm practices, despite the increasing consumption of rice and the country's reliance on rice imports to meet the demands of its populace (Goronyo, 2019). Nigeria stands as a major consumer and importer of rice in Africa (Maji, Bashir, Odoba, Gbanguba, & Audu, 2015). Rice holds a significant position as a staple cereal and is widely consumed across both urban and rural areas (Omoare, 2016). Unlike some food items bound by cultural or religious boundaries, rice is consumed universally in Nigeria (Ibitoye, Idoko, & Shaib, 2014). It serves both as a cash crop and for domestic consumption. Despite advancements in technology-driven farming systems worldwide, the rice value chain in Nigeria remains underdeveloped, lacking significant value addition and limiting its acceptance primarily to rural markets (Osabuohien, Okorie, & Osabohien, 2018).
According to Humphrey and Robinson (2015), the value chain encompasses the entire range of activities involved in bringing a product or service from conception to delivery to consumers and disposal. Actors within the rice value chain can be categorized based on their activities, including production (mostly rural farmers), processing (parboiling and milling), and marketing (predominantly undertaken by women) (Ayedun & Adeniyi, 2019). This study concentrates on the production stage, which primarily involves farming and constitutes the initial and crucial stage in the rice value chain (RVC). Nigeria's diverse ecologies favor different forms of rice production, including rain-fed lowland, irrigated lowland, and upland rice cultivation. Smallholder farmers, employing rudimentary technology and traditional methods, dominate rice production, contributing over 80% of the national output (Omoare, 2016).
Reports on rice production show an upward trend, with an average increase from 300,000 tonnes in the 1990s to over 4 million tonnes in 2019 (FAOSTAT, 2015; Roy-Macauley, 2019). Despite this progress, Nigeria's current annual production of approximately 8 million tonnes falls short of its potential of 14 million tonnes, attributed to inadequate farming practices (Federal Ministry of Agriculture and Rural Development, 2012; Goronyo, 2019). The closure of land borders by the Federal Government has marginally reduced rice importation, as it was deemed unnecessary given the country's comparative advantage in rice production (Oyediran, 2016). However, Nigeria remains insufficient in rice production, with vast potential for irrigated rice cultivation yet to be harnessed (Roy-Macauley, 2019; FAOSTAT, 2015).
Despite efforts to promote local rice production, challenges persist, including the high cost of locally produced rice, exacerbated by the scarcity of supply, particularly in southern Nigeria compared to the north. These challenges underscore the need for improved farming practices to enhance productivity and ensure food security across the country. Thus, this study examines the factors influencing farm practices among rural rice farmers in both southern (Ogun State) and northern (Niger State) Nigeria, aiming to compare prevailing farming methods and contribute to enhancing rice productivity nationwide.
Postharvest Practices and Technologies
The implementation of enhanced methodologies and intermediate technologies in the administration of rice postharvest activities has emerged as the most secure approach to minimizing losses and enhancing productivity, particularly among smallholder farmers. Within Nigeria, postharvest operations for rice predominantly rely on manual processes employing outdated and primitive tools, thereby diminishing efficiency, milled rice quality, and overall competitiveness.


A. Primary Postharvest Operations
1. Harvesting Practices and Technology
Harvesting represents the initial operation conducted upon the maturation of paddy. Timely and appropriate harvesting of mature rice panicles is deemed critical due to potential grain loss resulting from rodent infestation, lodging, or shattering. In line with practices across many sub-Saharan African countries, the majority of rice farmers in Nigeria employ sickles—a semi-circular metal tool with a wooden handle—for harvesting. Presently, only a minority, approximately 10% of farmers, utilize mechanical harvesters and reapers, largely due to the Agricultural Transformation Agenda Programme (Danbaba et al., 2019).
Typically, 6-10 man-days are required to harvest a hectare of rice farm using sickles, with young men constituting the primary labor force for this task. Following harvest, rice is often subjected to “stalking” for a few days in the field before being bundled and transported to a cleared area, where it is stacked in circular formations prior to threshing. Substantial losses occur during these operations (Danbaba et al., 2019).
In certain rice farming clusters, where traditional or mixed varieties are cultivated, farmers face challenges related to uneven plant maturity, necessitating the use of knives for panicle-by-panicle harvesting. This labor-intensive practice is particularly prevalent in the delta region, often requiring a large labor force to expedite the harvesting process (Danbaba et al., 2018). Between 2011 and 2018, notable advancements have been made by both public and private entities in supplying reapers to facilitate commercial rice harvesting by youths, resulting in reduced harvesting time and improved paddy quality. Enhanced harvesting practices ensure superior grain quality, heightened market value, and increased consumer acceptance of rice (Badau et al., 2019).


2. Threshing and Cleaning Operations
Following harvesting of mature paddy, the subsequent operation is threshing, aimed at separating paddy grains from straw while minimizing damage to the grains. Inadequate handling of threshing may result in both post-harvest grain loss (PHGL) and post-harvest quality loss (PHQL) through shattering or contamination with foreign matter such as sand, stones, clays, or seeds of other crops, along with kernel breakage within the husk (Nkama et al., 2019).
In Nigeria, threshing is predominantly carried out manually, although mechanical threshing is employed in large irrigated fields. The utilization of combine harvesters is constrained by farm size and the cultivation of mixed varieties on the same land. Farmers typically employ manual threshing methods, such as beating harvested straw with wooden sticks or against metal drums, cemented vessels, tree trunks, or stones, among others. Subsequent cleaning operations involve the removal of rice straw, stones, chaff, and other impurities from the threshed paddy (Danbaba et al., 2019).
Currently, in Nigeria, the cleaning of threshed paddy is predominantly conducted manually by women. During the cleaning process, threshed paddy is tossed upwards to allow the win” to blow away a significant proportion of lighter materials, while those with similar aerodynamic properties to rice are retained. The efficiency of this process is contingent upon wind speed, labor experience, and workforce size (Danbaba et al., 2017).
Recent initiatives, facilitated by the Agricultural Transformation Agenda, have seen the introduction and popularization of mechanical thresher/cleaner units by entities such as the National Cereals Research Institute (NCRI), Africa Rice Centre (Africa Rice), National Centre for Agricultural Mechanization (NCAM), and various private sector agricultural machinery companies. These advancements have enhanced the quality of paddy supplied to mills and created employment opportunities for youths, as these machines are utilized to provide services to local farmers.
3. Paddy Drying
The establishment of irrigation facilities in certain regions, particularly in Kano, Kebbi, and Niger States, alongside the adoption of short-duration improved rice varieties such as FAROS 44, 52, 57, 60, 61, and 62, has enabled farmers to engage in biannual rice planting. Early maturing rice varieties, primarily harvested during the rainy season, have rendered drying a pivotal unit operation in rice postharvest management (Danbaba et al., 2019).
The primary objective of drying paddy rice is to decrease the moisture content to a safe level for storage (10%-12%). For steamed paddy, the moisture content is reduced from between 45%-50% to 12%-14% for safe storage or milling without inducing cracks or stresses on the rice kernel, which could lead to breakage during subsequent milling operations. In Nigeria, energy for rice drying is primarily sourced from direct sunlight, albeit the efficiency of sun drying is significantly influenced by weather conditions. Paddy dried under intense sunlight for prolonged periods may develop fissures, resulting in a higher proportion of broken grains during milling (Danbaba et al., 2014).
Traditionally, in Nigeria, rice is often dried on bare ground, typically along highways. Presently, no mechanical paddy dryer is available for processors, except in large mills for parboiled rice production. Although some drying equipment, such as rotary dryers, has been developed by the National Cereals Research Institute (NCRI), it has yet to be tested and validated on an industrial scale.
The adoption of concrete platforms is gaining traction to supplant traditional practices, with improved platforms featuring raised edges introduced to minimize spillage and enhance quality.

B. Secondary Postharvest Operations
1.	Paddy Parboiling Practices
Contrary to practices in many parts of the world, approximately 90%-95% of harvested paddy in Nigeria undergoes parboiling before marketing. Parboiling involves a hydrothermal treatment wherein paddy is soaked in hot water, steamed, and then dried and milled (Danbaba et al., 2014).
In Nigeria, traditional parboiling methods entail significant labor and the utilization of substantial quantities of water and fuelwood sourced from forests, resulting in the production of poor-quality milled rice (Bello et al., 2019). This practice lacks economic and environmental sustainability (Usman et al., 2014).
Traditional parboiling involves soaking paddy in cold water for 2 to 5 days in large clay or aluminum pots or steel drums, heating the content just below the boiling point of water while covered with a jute sack to conserve heat. Periodic inspection is conducted until the paddy splits, signaling the end of the heating process.
The parboiled rice Is then spread out on mats or along highways for sun drying (Danbaba, 2012). Traditional methods may take 48-72 hours per batch of 50-100 kg paddy, potentially resulting in partial fermentation or overcooking, leading to offensive odors in the milled rice, reduced head rice recovery, and diminished consumer acceptability.
Despite these challenges, most rice processors have developed highly skilled and efficient methods for parboiled rice drying, adapting to weather conditions and minimizing losses during the drying process (IITA, 2017). Sun drying is typically conducted on large, paved yards adjacent to rice mills, with workers continuously turning and mixing the paddy using wooden or plastic rakes or their legs to achieve uniform and rapid drying. In areas with intense sunlight, steamed paddy is often dried under shade to prevent damage. However, in communities where sun drying occurs along roadsides, contamination from stones and dust, as well as animal interference, poses challenges.
Various parboiling technologies have been developed and adopted at different levels in different communities by organizations such as the National Cereals Research Institute (NCRI), National Centre for Agricultural Mechanization (NCAM), Africa Rice Centre (AfricaRice), Japan International Cooperation Agency (JICA), Hanigha Engineering Limited, and other private manufacturers. These technologies focus on principles such as false bottoms, reduced water and energy usage, and improved grain quality.
 2. Rice Milling Operation
The milling operation marks the concluding phase in the conversion of paddy into table rice. Remarkably, this unit operation in Nigeria’s rice postharvest process is fully mechanized. Mechanical rice mills and hullers are ubiquitous across communities, with the Engelberg mill and rubber hullers emerging as popular choices (Ajala et al., 2015).
Despite their prevalence, much of this equipment is outdated and inadequately installed and maintained, often resulting in poor-quality milled rice. However, research indicates that properly calibrated metal and rubber roll mills, coupled with thorough paddy cleaning and drying, can yield high-quality milled and polished rice. Rice milling in Nigeria is primarily dominated by small and medium-scale mills, with “Cono disc” technology prevailing in the small-scale sector. This technology, introduced in the early 1940s, employs a one-way milling system where paddy is hulled between two rotating metals with a metal blade, followed by polishing using a revolving cylinder with leather. The major challenges in rice milling stem from power supply and outdated technology, although the introduction of rubber roll mills is gradually addressing these issues.


 3. Milled Rice Grading, Branding, and Marketing
Presently, there is a notable absence of deliberate efforts by smallholder rice value chain actors to grade and brand milled rice in the country. While some mills employ women to grade rice using plastic or wooden trays as needed by the owners, only a limited number of small-scale destoners imported from Korea are utilized for experimental and demonstration purposes (Diack et al., 2011). This results in a high level of broken grains, stones, and other impurities in locally milled rice, diminishing its quality. Milled rice is marketed and sold in measured quantities such as cups, mudus (0.81 kg containers), and bushels (15-16 kg containers) with minimal packaging (Ajala et al., 2015). Efforts supported by organizations like JICA, AfricaRice in collaboration with NCRI, have trained a small number of small-scale rice processors on rice grading, branding, and marketing. These processors have been provided with rice graders, branded bags (5 kg, 10 kg, 25 kg, and 50 kg), weighing scales, and bag sewing machines to enhance competitiveness (IITA, 2017).
 C. Tertiary Postharvest Operations
At the tertiary level, by-products from the secondary level undergo value addition to create other products. Due to the high proportion of low-quality broken rice fractions in locally milled rice and the unique quality attributes of rice flour, there has been a surge in the utilization of rice flour to produce diverse rice-based products (Danbaba, 2017).
Organizations such as AfricaRice, NCRI, FAO, and the Federal Ministry of Agriculture (FMARD) have trained over 10,000 women and youths on the production of high-quality rice flour from low-grade broken rice fractions. The use of rice flour in the preparation of rice-based value-added foods, including bread, cakes, porridges, noodles, and snacks, is anticipated to bolster rice demand and consumption globally. This transition toward rice flour-based products contributes to increased market share for value-added functional foods, job creation, and enhanced national food and nutrition security (Danbaba et al., 2017). Moreover, extrusion cooking technology is being popularized for the production of rice-based snacks, porridges, and breakfast cereals (Danbaba et al., 2017). The utilization of broken rice fractions for rice flour and rice-based products underscores the valorization of low-grade broken rice and nutritional enhancement through complementation with legumes for improved nutrition (Danbaba, 2019).
Furthermore, with the adoption of short-duration improved rice varieties at the commercial level, the volume of straw, a rice production by-product, is equivalent to the rough rice yield based on the harvest index. In modern rice varieties, the harvest index is 0.5, whereas in traditional varieties, it is 0.3 (Nahemiah et al., 2004).
Based on estimates of 17.5 MMT of paddy produced in 2016 (GEMS4, 2017) and the harvest index reported by Nahemiah (2014), Nigeria’s annual production of straw is estimated at 8.75 MMT. Straw and hulls find application as energy sources, insulators, insect repellents, and soil ameliorants. Additionally, bran from integrated mills is utilized by feed companies for animal feed production. Despite containing high-quality oil, rice bran extraction is not practiced in Nigeria, likely due to technical complexities in the extraction process.
Livelihood Status and Opportunities within the Agro-Processing Value Chain in Nigeria
Rice stands as a staple food in Nigeria, offering significant potential for entrepreneurial activities along its value chain (Oladimeji et al., 2020). Participation in rice-related ventures within the value chain serves as a means of diversifying income sources for farm households, leading to improved livelihoods and asset acquisition (Hussaini et al., 2021). Livelihoods, as defined by this study, encompass a range of activities, assets, capabilities, and access to resources that collectively determine individuals' or households' well-being (Ellis, 2000). Addressing poverty remains a critical concern globally, particularly in emerging economies like Nigeria, where income inequality persists, exacerbating the challenges faced by the population (Afzal and Nazir, 2021). Poverty, often measured by income or consumption levels, encompasses various deprivations that hinder individuals' ability to meet basic needs and participate fully in society.
Research indicates the profitability of engaging in rice value chain activities, including production, processing, and marketing (Nwahia, 2020; Hussaini et al., 2021; Ewuzie et al., 2020). However, challenges exist along the value chain, such as high postharvest losses, inadequate infrastructure, and financial constraints (Babatunde et al., 2019; Omoare and Oyeleke, 2017). Factors influencing farmers' participation in rice value chain activities include sex, education level, access to credit and extension services, market information, and experience (Anthony et al., 2021).
[bookmark: _Toc203107558]2.3 CONCEPTUAL FRAMEWORK
[bookmark: _Hlk171848600]The conceptual framework explains the intricate relationships among the factors under investigation in this study, organized into three distinct phases: independent, dependent, and intervening variables. It elucidates the connections among these variables, highlighting their dependence or independence. The framework is descriptive yet linear, outlining the connections among the three components: independent variables, intervening variables, and dependent variables. The blunt end of the arrow denotes the independent variable, the pointed end indicates the dependent variable, and the intermediary block symbolizes the intervening variable.
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[bookmark: _Toc203107559]CHAPTER THREE
[bookmark: _Toc203107560]METHODOLOGY
[bookmark: _Toc203107561]3.1 Study Area
The study was conducted Kwara State, located in the North Central part of Nigeria with its capital in Ilorin. Established on May 27, 1967, along with eleven other states, Kwara State spans approximately between Latitude coordinates of 8° 30' and 8° 50′ N and Longitude 4º 20' and 4' 351 E, covering a total land area of 36,825 square kilometers.
Kwara State is bordered by the Republic of Benin to the west, Niger State to the north, Kogi State to the east, and Ekiti, Osun, and Oyo States to the south. According to the 2006 census, the population of the state is approximately 2,365,353. The state's population predominantly consists of three major ethnic groups: Yoruba, Nupe, Bariba, and Fulani minorities. The residents of Kwara State are engaged in various activities such as trading and farming. Key crops cultivated include rice, yam, cassava, citrus, cocoyam, guinea corn, and various vegetables. The state is administratively divided into 16 Local Government Areas (LGAs) across four Agricultural Zones (Kwara ADP, 2019).
[bookmark: _Toc203107562]3.2 Source of Data
Primary data was employed for this research. The primary data collection tools was through structured questionnaires and interview schedules, focusing specifically on rice processors. 
[bookmark: _Toc203107563]3.3 Sampling Technique
This study was carried out in Kwara State. The target population for the study will be rice processors.  A 2-stage sampling was adopted in collecting the data, the first stage was purposive selection of Patigi LGAs in Kwara State, because of their prominence in rice production and processing, and the second stage involved the random selection of 150 rice processors across the three districts in Patigi LGAs.

[bookmark: _Toc203107564]3.4 Analytical Techniques
Data collected was analyzed using descriptive statistics, Gross-margin analysis, Ordered Logistic Regression Analysis, and Correlation and Regression Analysis analytical frameworks is briefly discussed below.
Descriptive statistics such as frequency, percentage and mean were used to analyze the socioeconomic characteristics of the rice processor and their level of involvement in the level of rice processing
The Gross Margin Analysis was used to compare the costs and returns between male and female rice processors in the study area. The gross margin will represent the percent of total sales revenue that the firm retains after incurring the direct costs associated with producing the goods and services it sells. The higher the percentage, the more the retains on each naira of sales, to service its other costs and debt obligations.
The Gross Margin is expressed as 
GM = TR – TVC
Where, GM = Gross Margin
TR = Total Revenue
TVC = Total Variable Cost
Ordered Logistic Regression Analysis was used to determine the factors influencing the level of involvement in rice processing;
. The equation is given thus
Y1 = α+β1X1+β2X2+…+βnXn + Ui
[bookmark: _Hlk172448963]Where Y (Dependent variable) = Level of involvement; Male=0, Female=1
X1 to Xn are independent variables.
X1= Sex (Female 1, Male 0)
X2= Age
X3 = Household size
X4 = Household Income	
X5 = Processing experience
X6 = Employment
X7 = Satisfaction
Correlation and regression was used to examine the contribution of the level of processing to livelihood status.
The equation is given thus
Y1 = α+β1X1+β2X2+…+βnXn + Ui
Where Y= Livelihood status
X1 to Xn are independent variables.
X1= Level of involvement
X2= Gender (Female 1, Male 0)
X3= Age
X4 = Household size
X5 = Household Income
X6 = Years of experience
X7 = Education
X8 = Marital Status
X8 = Satisfaction (with overall infrastructure)
X9 = Employment
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[bookmark: _Toc80865359][bookmark: _Toc80824781][bookmark: _Toc203107566]RESULTS AND DISCUSSION
[bookmark: _Toc80824782][bookmark: _Toc80865360][bookmark: _Toc203107567]4.1	Socio-economic characteristics of the Respondents
This chapter presents the findings and discussion of results from the study area based on the broad objectives of the study with respect to the specific objectives outlined for the research.
Table 1: Distribution of respondents according to socio-economic characteristics
	Variables
	Frequency(n= 150)
	Percentage
	Mean

	Gender
	
	
	

	Male
	21
	14.00
	

	Female
Total
	129
150
	86.00
100
	

	Age
	
	
	

	20-30
	22
	14.67
	

	31-40
	49
	32.67
	

	41-50
51-60
	66
13
	44.00
8.67
	

	Total
	150
	100
	41

	Marital status
	
	
	

	Single
	14
	9.33
	

	Married
	100
	66.67
	

	Divorced
	14
	9.33
	

	Widowed
Total
	22
150


	14.67
100
	

	Household size 
	
	
	

	< 3
	22
	14.67
	

	4-6
	64
	42.67
	

	7-9
≤ 10
Total
	41
21
150
	27.33
15.33
100
	

6

	Level of Education
	
	
	

	No formal education
	59
	39.33
	

	Primary education
	45
	30
	

	Secondary education
	33
	22.00
	

	Tertiary
Total
	13
150
	8.67
100
	

	Processing Experience
	
	
	

	≤5
	19
	12.67
	

	6 – 10
	85
	56.67
	

	11 – 15 
16 – 20
≤ 21
Total
Access to credit
Yes
No
Source of credit
Cooperative
Commercial bank
Friend and family
Microfinance bank
Thrift
Other
Total
Household monthly income
30000
30001-40000
40001-50000
50001-60000
60001-70000
≥70001
Total
Satisfaction
Satisfied
Dissatisfied
Total
	19
12
15
150

142
8

19
6
19
57
40
1
150


12
33
78
11
9
7
150

40
110
150
	12.67
8.00
10.00
100

94.67
5.33

13.38
4.23
13.38
40.14
28.17
0.70
100


8.00
22.00
52.00
7.33
6.00
4.67
100

26.67
73.33
100
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Source: Field survey, 2024
The result in Table 1 shows that 86% of the respondents were female while 14% were male. This implies that females were more involved in rice processing activities than the male. This finding agrees with Ajala, Gana (2015) that women play active roles in the processing of agricultural produce.
Result in Table 1 shows that higher percentage (44%) of the respondents fall within the age range of 41-50 years, 14.67% falls within the age range of 20-30 years, 32.67% falls within the age range of 31-40 years, while few 8.67% of the respondents falls within the age range of 51-60years. The mean age of the respondents is 41 years. This means that the enterprise is dominated by the younger ones who are more active and stronger. This can be attributed to the fact that rice processing in the study area is tedious and laborious. The success or failure of rice processing depends largely upon how labour and other associated resources are efficiently utilized. Agwu (2009) in a study with rice production confirms that young people within the age bracket 41-50 years dominate the enterprise. 
The marital status of the respondents described in Table 1 shows that most of the respondents (66.67%) were married, 9.33% were divorced, 14.67% of respondent were widowed while 9.33% of the respondents were single. This implies that majority of the respondents were married. 
14.67% of the respondents as shown in Table 1 below have above 0r equal 3 household members and 42.67% of the respondents have between 4-6 household members, 27.33% accounted for those whose household size is between 7-9 while 15.33% of the respondent have less or equal 10 household members. The mean household size is 6. This implies that the rice processor sampled in the study area had relatively large household size. The result was in consistence with the work of Rasaki et al., (2015) 
39.33% of the respondents had no formal education, 30% had primary education, 22% had secondary education while 8.67% of the respondents had tertiary education as shown in table 1. This is in line with Babatunde et al, 2019 result that majority of the processors in the study area have no formal education. This is an indication that most of the processors are uneducated.
Result in Table 1 revealed that 56.67% had spent between 6-10 years in rice processing, 12.67% of the respondents had spent greater or equal 5years, 12.67% had spent between 11-15years, 8% of the respondents had spent between 16-20 years in the enterprise while 10% of the processors had spent less or equal 21years. This implies that many of the respondents had experience in rice processing which seems to be a profitable enterprise in the study area, since there is a traditional belief that nobody will spend several years in an unprofitable venture.
Result in Table 1 reveals varying levels of satisfaction with the overall infrastructure, encompassing aspects such as roads and other public facilities, in the study area. 	
Result in Table 1 shows that majority (94.67%) of the respondents have access to credit facility, while only few (5.33%) do not have access to credit facility. The result in Table 2 shows the source of credit. Majority (40.14%) of the respondents sourced their credit from microfinance bank, 13.38% got their own through family and friend, 13.38% sourced their own from cooperative, 4.23% sourced their own from commercial bank, 28.17% are through thrift, while 0.70% were sourced from other means.  The table 1 shows that 52% of the respondent earned between 40001 to 50000, 22% of the respondent earned between 30001 to 4000, 8% of the respondent earned greater or equal 30000,7.33% earned between, 6% falls within the range of 60001 to 70000, while 4.67% of respondent earned less or equal 70001. The average mean of household income is 46450. The majority of respondents (73.33% of the sample), expresses a high level of dissatisfaction. While few number of respondent (26.67%) expressed being satisfied with state of the infrastructure Additionally, 39 respondents (26% of the sample) indicate being dissatisfied with the infrastructure. satisfaction: 6 respondents (4% of the sample) express being satisfied, while 4 respondents (2.67% of the sample) indicate a high level of satisfaction.	

Table 2. Involvement of the respondent in Different Levels of Rice Processing
	Stages of Rice processing
	Frequency
	Percentage

	Parboiling (partially cooking paddy)
	77
	51.33

	Hulling (removing husk)
	141
	94

	Polishing
	76
	50.67

	Sorting and grading
	42
	28

	Destoning
	7
	4.67

	Other (Please specify)
	1
	0.67


Field Survey, 2024.
The result in Table 2 indicates varying levels of involvement across different stages of rice processing in the study area. Parboiling, which involves partially cooking the paddy, shows the highest frequency at 51.33%. Hulling, essential for removing the husk from rice grains, follows closely with 94% involvement. Polishing, which removes the outer bran layer to refine rice appearance and texture, shows a participation rate of 50.67%. Sorting and grading, essential for classifying rice grains based on quality, represents a significant activity among respondents in the study, reflecting 28% of the sample. In contrast, destoning, involving the the separation of stones and other particles, shows lower participation, with 4.67% of the sample engaged in this process. A small percentage (0.67%) of respondents indicated involvement in other unspecified stages of rice processing, suggesting focused participation in recognized processing stages among respondents.

Objective 1
Compare the returns from different levels of rice processing
The results of costs and returns from different levels of rice processing were calculated and ranked below. 
Using the gross-margin approach
Gross Margin=Revenue – Cost
Table 4: Costs and Return of Rice Processing Activities with their ranking
	Processing Activities
	Paddy Rice 
	Labour Cost
	Energy Cost
	Maintenance Cost
	Total Cost
	Total Revenue
	Gross Margin

	Ranking

	Parboiling
	778.9
	6.08
	4.40

	4.97
	794.35

	2308.08

	1513.73

	2nd

	Hulling
	778.9
	6.50
	4.81
	4.71
	794.92
	2100
	1305.08
	4th

	Polishing
	778.9
	16.22

	4.33
	4.82
	804.27

	2689.13
	1884.86

	1st

	Sorting and grading
	778.9
	5.16
	4.95
	4.93
	793.93
	2105.22
	1311.29

	3rd

	Destoning
	778.9
	13.54
	14.00

	15.83
	822.27

	1530.77
	708.50

	5th


Field Survey 2024
Table 4 provides an analysis of different processing activities related to paddy rice, examining their associated costs and financial outcomes. It includes labour cost, energy cost, maintenance cost, total cost, total revenue, gross margin, and the ranking of each activity based on gross margin in naira.
The parboiling activity incurs a labour cost of 6.08, an energy cost of 4.40, and a maintenance cost of 4.97, resulting in a total cost of 794.35. The total revenue generated from parboiling is 2308.08, yielding a gross margin of 1513.73. Among the activities analyzed, parboiling is ranked 2nd.
Hulling involves a labour cost of 6.50, an energy cost of 4.81, and a maintenance cost of 4.71, leading to a total cost of 794.92. The total revenue from hulling amounts to 2100, which produces a gross margin of 1305.08. This activity is ranked 4th in terms of gross margin.
The polishing activity has higher associated costs, with a labour cost of 16.22, an energy cost of 4.33, and a maintenance cost of 4.82, summing up to a total cost of 804.27. Despite the higher costs, polishing generates a total revenue of 2689.13, resulting in the highest gross margin of 1884.86 among the activities. Consequently, polishing is ranked 1st.
Sorting and grading incur a labor cost of 5.16, an energy cost of 4.95, and a maintenance cost of 4.93, bringing the total cost to 793.93. The total revenue from this activity is 2105.22, leading to a gross margin of 1311.29. Sorting and grading hold the 3rd rank.
Destoning has the highest combined costs, with a labor cost of 13.54, an energy cost of 14.00, and a maintenance cost of 15.83, resulting in a total cost of 822.27. The total revenue from destoning is 1530.77, yielding the lowest gross margin of 708.50. As a result, destoning is ranked 5th.
Objective 2
Table 5 Determine the factors influencing the level of involvement in rice processing;
	Participation level	
	Coef.
	Std. Err.
	Z
	P>z

	
	
	
	
	

	Gender (Female =1, Male =0)
	1.123326
	.5011491
	2.24
	0.025

	Age
	.0988474
	.0308719
	3.20
	0.001

	Household size
	-.3867369
	.1090741
	-3.55
	0.000

	Household income
	.0000194
	.0000122
	1.60
	0.110

	Years of experience
	-.0031762
	.0325234
	-0.10
	0.922

	Education
	-.1558246
	.2085012
	-0.75
	0.455

	Employment
	.2788023
	.1690401
	1.65
	0.099

	Satisfaction (with overall infrastructure such as road and so on) 
	.608809
	.1780265
	3.42
	0.001

	
	
	
	
	

	/cut1
	4.503567
	1.508624
	
	

	/cut2
	4.861452
	1.519098
	
	

	/cut3
	6.101381
	1.567726
	
	

	/cut4
	8.346889
	1.643143
	
	


Pseudo R2	=	0.1187
Prob > chi2	=	0.0000
LR chi2(8)	=	46.46
Ordered logistic regression analysis was used in identifying factors influencing the level of involvement in rice processing. The findings in table 3 show that Pseudo R
-squared: 0.1187 suggests that the model explains about 11.87% of the variance in the outcome, which is moderate. LR chi2 (8): The likelihood ratio chi-square test indicates that the model as a whole is statistically significant (p < 0.001), meaning at least one of the predictors is significantly related to the outcome. 
Female gender is associated with a 1.123 increase in the log odds of being more involved in rice processing compared to males, holding other variables constant, and this association is statistically significant at the 0.05 level (p = 0.025). Additionally, age shows a significant positive effect, with a coefficient of 0.0988, indicating that for each one-unit increase in age, there is a corresponding 0.0988 increase in the log odds of involvement in rice processing (p = 0.001). Conversely, household size exhibits a significant negative association, with a coefficient of -0.3867, suggesting that an increase in household size is associated with a decrease of -0.3867 in the log odds of being more involved in rice processing (p < 0.001). Moreover, higher levels of satisfaction with current circumstances significantly enhance the log odds of being more involved in rice processing by 0.6088 (p = 0.001).


Objective 3
Table 7 Assess the livelihood status among the processors;	
	Variable
	Frequency
	Percentage 

	average monthly income from rice
	
	

	≤25,000	
	77
	51.33

	26000 – 50000
	56
	37.33

	≥51000
	17
	11.33

	
	
	

	access to additional sources of income
	
	

	Yes
	46
	30.67

	No
	104
	69.33

	expenditure on food
	
	

	≤15,000
	46
	30.67

	16000 – 30000
	81
	54.00

	≥31000
	23
	15.33

	ability to cover the household’s food needs
	
	

	Always
	2
	1.33

	Sometimes
	121
	80.67

	Rarely
	19
	12.67

	Never
	8
	5.33

	experienced difficulty in access enough food 
	
	

	Yes
	123
	82.00

	No
	27
	18.00

	consume your own processed rice
	
	

	Yes
	142
	94.67

	No 
	8
	5.33

	availability of a reliable source of food
	
	

	strongly agree
	17
	11.33

	Agree
	94
	62.67

	Disagree
	38
	25.33

	strongly disagree
	1
	0.67

	Improved standard of living 
	
	

	improved slightly
	99
	66.00

	no change
	51
	34.00

	expenses on utility
	
	

	≤2500
	55
	36.67

	2600 – 5000
	31
	20.67

	5100 -7500
	45
	30.00

	≥7600
	19
	12.67

	shelter ownership
	
	

	Own
	119
	79.33

	Rent
	31
	20.67

	the primary mode of transportation
	
	

	Car
	16
	10.67

	Motorcycle
	127
	84.67

	Bicycle
	7
	4.67

	access to healthcare
	
	

	Yes
	130
	86.67

	No
	20
	13.33

	Savings
	
	

	Yes
	85
	56.67

	No
	65
	43.33

	Investment
	
	

	Yes
	61
	40.67

	No
	89
	59.33


Field Survey, 2024
The level of contribution of rice processing activities to the household livelihood was used to capture their livelihood status, following Ayinde et al. (2015). These include the average monthly income from rice processing activities (interval scale), access to additional sources of income (Nominal scale – yes =1, No =0), expenditure on food (interval scale), ability to cover household’s food needs(ordinal scale – always =3, sometimes=2, rarely=1, never=0), experienced difficulty in access enough food (Nominal scale – yes =0, No =1), consumption from own processed rice(Nominal scale – yes =1, No =0), availability of a reliable source of food (ordinal scale – strongly agree =3, agree=2, disagree=1, strongly disagree =0), improved standard of living (ordinal scale- improved slightly=1,  no change = 0, worsened slightly =NA worsened significantly=NA), expenses on utility (interval scale), shelter ownership (nominal scale own=1, rent =0), primary mode of transportation (nominal scale– car=3, motorcycle = 2, bicycle = 1), access to health care (nominal scale – yes=1, no=0), savings (nominal scale – yes=1, no=0), investment (Nominal scale – yes=1, no=0) 
The average monthly income from rice processing reveals that a significant majority (51.33%) earn ≤25,000, indicating a prevalent modest income among processors. Additionally, 37.33% earn between 26,000 and to 50,000, placing them in a moderate-income bracket, while only 11.33% earn ≥51,000, representing a smaller yet notable group with higher earnings.
Regarding financial stability, 30.67% of processors have additional income sources, potentially offering a buffer against economic shocks, whereas 69.33% rely solely on income from rice processing, suggesting vulnerability to income fluctuations.
In terms of savings and investment, 56.67% have savings, demonstrating some capacity to save despite their income levels. Furthermore, 40.67% are involved in investments, which could contribute to financial resilience and future growth.
When it comes to expenditure on food, 54.00% spend between 16,000 to 30,000, indicating that a significant portion of their income goes towards basic needs. Meanwhile, 30.67% spend ≤15,000, reflecting a more frugal spending pattern, and 15.33% spend ≥31,000, possibly indicating higher household needs or preferences.
In addressing food security, only 1.33% of processors always cover their household's food needs, while 80.67% do so sometimes, revealing widespread food insecurity concerns. Additionally, 18.00% rarely or never cover their food needs, highlighting significant challenges in this area.
Regarding quality of life indicators, 79.33% of processors own shelter, providing stable housing for the majority, whereas 20.67% rent, potentially facing higher housing costs or less stability.
Access to healthcare is relatively high, with 86.67% having access, which is crucial for their overall well-being. In terms of transportation, 84.67% use motorcycles as their primary mode, emphasizing the importance of mobility for their livelihoods.
Table 8 Livelihood Index Distribution
	Livelihood index
	Frequency
	Percentage
	

	Low  (≤.5)
	62
	41.33
	

	High (˃.5)
	88
	58.67
	

	
	150
	100
	


Field Survey 2024
The Livelihood Index distribution shows that 58.67% of processors have a high index (>0.5), indicating favorable economic conditions for a majority. In contrast, 41.33% have a low index (≤0.5), highlighting significant challenges in economic stability and security for a substantial portion of the population.
Objective 4: 	
Examine the contribution of the level of processing to livelihood status.
Table 9 Correlation between Livelihood Status and Level of Involvement of the respondent in rice processing
	
	Livelihood status
	Involvement

	Livelihood status
	1.0000
	1.0000

	Level of involvement
	0.3713
	



The correlation coefficient between livelihood status and level of involvement is 0.3713. This positive correlation suggests that as the level of involvement in a livelihood activity increases, the livelihood status tends to improve. Therefore, as the level of involvement in different rice processing activities, such as hulling, parboiling, polishing, sorting and grading, fortification, etc. increases, livelihood status also tends to improve by approximately 0.3713 units.
Table 10 Linear Regression analysis showing the effect of level of involvement on livelihood						
	Livelihood status
	Coef.
	Std. Err.
	T
	P>t

	Level of involvement
	.5097451
	.1363258
	3.74
	0.000***

	Household size
	-.092535
	.2656125
	-0.35
	0.728

	Household income
	.7912327
	.1667646
	4.74
	0.000***

	Years of experience
	.6311878
	.1821218
	3.47
	0.001***

	Education level
	.2518457
	.1987126
	1.27
	0.207

	Gender 
	-.9357028
	.5226007
	-1.79
	0.076

	Age
	.0301242
	.031982
	0.94
	0.348

	Satisfaction (with overall infrastructure)
	-.1200635
	.1761919
	-0.68
	0.497

	Marital status
	-.1202843
	.2657567
	-0.45
	0.652

	_cons
	10.75534
	1.377545
	7.81
	0.000


R-square =0.4366
*** significant at 1% 
The R-square value of 0.4366 indicates that approximately 43.66% of the variation in livelihood status can be explained by the independent variables included in the regression model. The coefficient of 0.5097 (with p < 0.001) indicates that there is a significant positive relationship between the level of involvement in rice processing and livelihood status. This means that individuals who are more intensively involved in rice processing activities tend to have higher livelihood statuses. This could be due to higher income generated from more intensive or profitable processing methods. The coefficient for household income is 0.7912 (p < 0.001), indicating that a higher household income is significantly associated with a higher livelihood status. The coefficient for years of experience is 0.6312 (p = 0.001), suggesting that greater experience in rice processing correlates positively with higher livelihood status.
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[bookmark: _Toc80865367][bookmark: _Toc80824789][bookmark: _Toc203107570][bookmark: _Hlk77167969]5.1	Summary of the Study
The study analyzes the livelihood status among rice processors in Kwara State as it focuses on analyzing the return from different levels of rice processing, factor influencing the level of involvement in rice processing, assess the livelihood status among the processors, as well as examining the contribution of the level of processing to livelihood status of rice processors in the study area. A 2-stage sampling technique was employed to select 150 respondents. Primary data used for the study were obtained through well-structured questionnaire supplemented with oral discussion. Data collected were analyzed using: Descriptive statistics was used to describe the socio-economic characteristics and to assess the livelihood status among the processors, Gross Margin analysis which was used to estimate the return from different level of rice processing, Ordered Logistic Regression Analysis was used to determine the factors influencing the level of involvement in rice processing, and Correlation and Regression Analysis was used to examine the contribution of the level of processing to livelihood status. From the study, the following were discovered; majority of the respondents were female (86%) with an average age of 41years (44%) and married (66,67%). The mean household size is 6 members (42.67%) and a greater percentage of 39.33% had no formal education, Majority had spent an average of 11 years (12.67%) in rice processing The study also shows that hulling is the most common rice processing activity, performed by (94%) of processors. Polishing and parboiling are also fairly common, with around half of the processors engaging in these activities. Destoning is rarely practiced, with only 4.67% participation, while sorting and grading are moderately common, done by (28%) of processors. Gross margin analysis revealed that polishing is the most profitable rice processing activity with the highest gross margin, followed by parboiling, and then sorting and grading. Hulling ranks fourth in profitability while destoning ranks fifth, making it the least profitable activity. Ordered Logistics Regression Analysis indicates that the model explains 11.87% of the variance in the outcome, which is moderate, and is statistically significant overall. Female gender, age, and satisfaction with current circumstances positively affect involvement in rice processing, while larger household size negatively affects it. These associations are statistically significant, with female gender and satisfaction both showing strong positive influences, and household size showing a strong negative influence. Descriptive analysis was used to assess the livelihood status among the processors and the findings reveal that most rice processors earn modest incomes, with 51.33% earning ≤25,000 monthly, 37.33% earning between 26,000 and 50,000, and only 11.33% earning ≥51,000. Financial stability varies, with 30.67% having additional income sources, while 69.33% rely solely on rice processing income. Savings are held by 56.67% of processors, and 40.67% are involved in investments. Food expenditure patterns show 54.00% spending between 16,000 to 30,000, 30.67% spending ≤15,000, and 15.33% spending ≥31,000. Food security is a concern, with only 1.33% always meeting their household's food needs, 80.67% sometimes meeting them, and 18.00% rarely or never meeting them. Quality of life indicators show 79.33% own their shelter, 20.67% rent, 86.67% have access to healthcare, and 84.67% primarily use motorcycles for transportation. The Correlation and Regression Analysis; The analysis reveals several significant findings regarding the relationship between rice processing activities and livelihood status among processors. There is a positive correlation coefficient of 0.3713, indicating that increased involvement in rice processing activities generally corresponds to higher livelihood status. This suggests that as processors engage more intensely in activities like hulling, parboiling, polishing, sorting and grading, and fortification, their livelihood status tends to improve.
Furthermore, the regression model explains approximately 43.66% of the variation in livelihood status. The coefficient of 0.5097 (p < 0.001) highlights a significant positive relationship between the level of involvement in rice processing and livelihood status, implying that those deeply engaged in these activities tend to have higher livelihood statuses, likely due to increased income from more intensive or profitable processing methods.
Household income also plays a crucial role, with a coefficient of 0.7912 (p < 0.001), indicating that higher household incomes are strongly associated with higher livelihood statuses among processors. Additionally, years of experience in rice processing show a positive correlation (coefficient = 0.6312, p = 0.001), suggesting that greater experience contributes to improved livelihood status.
Overall, these findings underscore the importance of active engagement in rice processing, higher household income, and accumulated experience in enhancing livelihood status among processors, emphasizing potential pathways for improving economic stability and well-being in this community.
[bookmark: _Toc80824790][bookmark: _Toc80865368][bookmark: _Toc203107571]5.2	Conclusion
In conclusion, the study highlights the significant role of rice processing activities in the livelihood status of rice processors in Kwara State. The analysis reveals that parboiling is the most profitable activity, followed by sorting and grading, while destoning is the least profitable. The Ordered Logistic Regression Analysis indicates that female gender, age, and satisfaction with current circumstances positively influence involvement in rice processing, whereas larger household sizes have a negative impact. Descriptive analysis shows that most rice processors earn modest incomes and face challenges with food security, though many have additional income sources, savings, and investments. The study also finds a positive correlation between the level of involvement in rice processing and livelihood status, with higher household income and years of experience contributing significantly to better livelihood outcomes.


[bookmark: _Toc80865369][bookmark: _Toc203107572]5.3	Recommendation
Based on these findings, the following policy options were recommended for improving the livelihood status of rice processors in the study area:
1. Efforts should be made to enhance the profitability of rice processing activities, particularly by supporting processors in adopting more profitable activities like polishing, parboiling, sorting and grading, hulling, and destoning in this order. 
2. Programs aimed at enhancing financial stability, such as providing access to savings and investment opportunities, are necessary to help processors achieve better economic outcomes.
3. Enhancing the livelihood status of rice processors can be achieved by addressing food security concerns and improving access to education and healthcare. 
4. Training and capacity-building initiatives focusing on female processors and those with larger households could also help mitigate some of the challenges identified in the study. 
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