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                                                                      Abstract 

Background: Agricultural Transformation Action Plan (ATAP) was launched in 2012 by Nigerian Federal 

Government to make agriculture beneficial to all citizens. The success from the program has placed 

Nigeria globally as one the highest producers of Root and Tuber Crops (RTC). Despite the large quantity 

of RTC production in Nigeria, many consumers are neglecting its consumption in preference to wheat 

(which is largely imported to Nigeria from other countries). Diabetes patients are being discouraged from 

consuming RTC products leaving them dependent on wheat which has resulted in poor diabetes 

management in Nigeria. The specific objectives of this thesis are: to analyse the socioeconomic 

characteristics influencing root and tuber crops consumption in favour of (imported) carbohydrate 

substitute in Delta State Nigeria, to investigate the outcome of the intervention strategy (education of 

health value of RTC) on the changes in consumption behaviour of consumers in the study area and also 

to conduct an economic and financial analysis for root and tuber crops value chains with a view to 

designing and developing policies that will improve the value chains of these crops in the study area. 

Descriptive statistical research methods as well as multiple regression analysis were utilized to achieve 

the research objectives.    

Result on first research objective from analysis of the socioeconomic characteristics influencing the 

consumption of root and tuber crops in favour of wheat revealed that the age of consumers, their annual 

income, price of cassava and household size influences the consumptions of RTC in the study area. 

Result on second research objective from the intervention on the consumption behaviour of the 

respondents showed that before the intervention, the rural settlements consume more of cassava and yam 

with few consumptions of wheat, the consumption behaviour were still maintained even at post 

intervention period. In the urban area, consumption was higher for yam and wheat and lower for cassava 

during pre-intervention but after intervention there was a shift in their consumption behaviour. The 

consumption of wheat reduced drastically while the consumption of cassava increased but yam 

consumption remained neutral. 
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Result on third research objective from the value chain analysis shows that majority of the chain actors 

are not aware about the health values of their products, these brings about a lot of misconceptions around 

their products and around the final consumers. Increased income generation by the value chain actors lies 

in the development of the chain through expansion of the chain and the shift from the production of 

traditional food and traditional industrial products into the production of non-food and non-traditional 

industrial products such as industrial starch, high quality cassava flour, ethanol production. 

In conclusion, it was recommended that there is need for government to provide the basic amenities such 

as good roads linking rural areas where the main production of RTC take place, provide financial 

assistance to the value chain actors in form of soft loans to ease their financial constraints and also the 

need to integrate Nigerian traditional functional foods within local research and innovation system taking 

account of local needs, food habits and priorities. This will go a long way in bridging the wide gap between 

rural and urban prevalence and reduce the overall incidence of diabetes mellitus and dyslipidaemia in 

Nigeria and the world at large. 
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Chapter One 

                                                                         Introduction 

1.1: Background of the study   

Nigeria can be classified agro-ecologically as comprising seven agro-ecological zones namely; Sahel 

Savannah, Sudan Savannah, Northern Guinea Savannah, Southern Guinea Savannah, Moist lowland, 

Montane areas and the Coastal swamp areas (Dayo, Adeolu, & Olusi, 2014). Each of the agro-ecological 

zones has its own characteristics, duration of growing period; the Sahel and Sudan Savannahs have a long 

growing period ranging from 211-270 days while the North Guinea Savannah has the shortest growing 

period ranging from 150-180 days. High diversity of climatic conditions, very rich soil and water sources 

coupled with a high population density available in Nigeria provide a favourable environment for field 

and tree crops, fish and animal production. In spite of Nigeria’s favourable environmental conditions, its 

agricultural sector still remains poor and largely underdeveloped (Odetola & Etumnu, 2013). As at 1960s 

and early 1970s Nigeria’s main domestic products were agricultural products such as cocoa, rubber, palm 

products, groundnut etc. which generated most of the country’s employment and foreign exchange 

earnings. The discovery of oil and later an oil boom in the late 1970s coupled with the neglect of the 

agricultural sector, resulted in a decline in agriculture’s contribution to the Nigerian economy 

(Omorogiuwa, Zivkovic, & Ademoh, 2014; Sertoglu, Ugural, & Bekun, 2017; Udah, Nwachukwu, 

Nwosu, Mbanasor, & Akpan, 2015).   

Evaluating the contributions of agriculture to Nigerian GDP over the past 50 years indicates a decline 

following the discovery of oil, but a gradual resuscitation since the introduction of the Agricultural 

Transformation Action Plan (ATAP) of the Federal Government. The ATAP was launched in 2012 by the 

Federal Government with the purpose of making agriculture beneficial to all citizens, especially the rural 

farmers by developing various value chains in key crops which include root and tuber crops (Asoegwu & 

Asoegwu, 2007). The program was introduced to address many farmers’ over-reliance on crude methods 

of food growing and food processing without genuine effort to add value to their respective products 
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(Odetola & Etumnu, 2013); at that time, Nigeria was importing various finished products that would have 

been produced locally if more extensive processing were used (Eke-Okoro et al., 2014). The successful 

implementation of ATAP by the Federal Government has secured Nigeria’s place as the major producer 

of most root and tuber crops such as cassava and yam. ATAP succeeded in increasing the production of 

root and tuber crops in the country, but there were still no established schemes in the areas of commodity 

processing (to add some value to the commodities produced), commodity marketing (for either internal 

commercialisation or external trade or both) and institutional support for agroindustry (Manyong et al., 

2005). The development of the agricultural sector is the key to industrialisation which increases the 

income generated by rural farmers and provides raw materials for industries (Odetola & Etumnu, 2013). 

There are extensive potential value chains in agriculture ranging from cultivation to the product purchased 

by the consumer. The nature of agricultural production and the way food is produced, processed, packaged 

and for final delivery to the consumer are changing; consumers are demanding safe, nutritious, healthy, 

high value and varied agricultural products. These changes in demand are creating opportunities for 

various agents in the value chain as they transform commodities into higher value products that have 

health values their final consumers thereby, assists in increasing rural income, maintaining health status 

of the consumers and poverty alleviation. Majority of the local staple crops consumed in Nigeria are 

regarded as functional food, these is because apart from their nutritional values they also have some 

medicinal values. 

The development of drugs used in diabetes and dyslipidaemia management has been on the increase, yet 

diabetes has remained the leading cause of blindness, kidney failure and nontraumatic lower-limb 

amputation (Rotenstein et al., 2012). Currently, available therapies for diabetes includes insulin and 

various oral anti-diabetic agents such as sulfonylureas, biguanides, alpha-glucosides inhibitors, 

troglitazones, etc. used as monotherapy or in combination to achieve better glycemic control (Ezeigbo & 

Asuzu, 2012). These therapy options have limited efficacy and produce various adverse effects 

(Rotenstein et al., 2012). In view of the adverse effects associated with these therapy options, the search 

for natural products having lipid-lowering potentials, with minimal or no side effects, and remain 
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affordable is (Adaramoye, Akintayo, Achem, & Fafunso, 2008). Recently, some medicinal plants have 

been reported to be useful in diabetes and dyslipidaemia management worldwide (Silva & Fernandes, 

2010). The presence of alkaloids in root and tuber crops such as cassava is important in the management 

of diseases such as diabetes and dyslipidaemia (Nwose et al., 2017),  also root and tuber crops have been 

acknowledged  to have the capacity to serve as functional foods due to their medicinal values 

(Chandrasekara & Kumar, 2016).   

The pharmacological potential of cassava comparative with other staple carbohydrate plant-based foods 

such as yam and wheat have been proposed (Onodu, Culas, & Nwose, 2017). The knowledge of the 

medical nutrition benefits of root and tuber crops and their applicability to diabetes and its cardiovascular 

complications management have not been sufficiently recognised. The presence of the harmful substance 

cyanide and anti-nutritional compounds such as phytate in root and tuber crops affect consumer behaviour 

towards these products (Akinpelu, Amamgbo, Olojede, & Oyekale, 2011). The hydrolysis of cyanogenic 

glucosides releases hydrocyanic acid (HCN) that can cause goiter and cretinism in humans due to iodine 

deficiency (Thomas & Philips, 2015), while phytate can interfere with the uptake and utilisation of some 

minerals in consumers (Salvador, Steenkamp, & McCrindle, 2014).  Research has confirmed that 

appropriate processing is able to reduce cyanide contents in processed cassava products up to 97.1% - 

99.8%, denature the anti-nutritional factors and increase the nutritional values of root and tuber crop 

products (Agbor-Egbe & Lape Mbome, 2006).  

Agro-food value chain refers to all the activities that are undertaken at the farm or rural level, including 

input supply, production, handling, processing, storage, packing, distribution, consumption and final 

disposal after use (Kaplinsky & Morris, 2001). From a global perspective, a value chain can be seen as a 

vehicle through which there is a flow of technologies, logistics, labour, processes, organisational relations 

and network interactions in order to create values for commodities (McNulty & Oparinde, 2015).  

Many studies have examined product value chains and found out that there is untapped potential to 

develop the cassava value chain, from production to processing and marketing, and to improve the income 



 

16  

of producers and more generally foster economic growth in rural communities (PIND, 2011; Sanginga, 

2015; Umeh, 2013). A study on root and tuber crops value chains in Africa reported that there are huge 

and untapped market opportunities, for example, cassava and yam in Africa, and recommended the need 

to effectively exploit these opportunities in order to transform African agriculture and enhance rural 

development  (Sanginga, 2015).  

Moreover, in the health sector, studies on the nutritive and phytochemical composition of cassava has 

been reported in different medicinal values (Ebuehi, Babalola, & Ahmed, 2005), but emphasis on the use 

of cassava for the management of diabetes and dyslipidaemia was not made (Nwobodo, Nnadi, Ibezim, 

& Mba, 2014). On the other hand, another study claims that in diabetes “cassava and yam could be a 

healthier choice than wheat (white bread)” (Fasanmade & Anyakudo, 2007). Root and tuber crops are 

good sources of dietary fibre which have the capacity to bind with bile acids and stop its reabsorption in 

the liver, thus enhancing cholesterol control (Trinidad et al., 2013), it has also been confirmed that a direct 

relationship exist between fibre intake and the control of diabetes (Post, Mainous, King, & Simpson, 

2012),  but dietary fibre applicability in the management of diabetes and dyslipidaemia in Nigeria is yet 

to be generally accepted. Root and tuber crops are the main staple food crops in Nigeria, they do not serve 

only as the major source of food security, but also as a source of income and provision of employment 

opportunities (Verter & Bečvářová, 2015). Their adaptability to harsh tropical climatic conditions and 

ability to produce on less fertile soils (Akinpelu et al., 2011). Studies have shown that 40% of wheat flour 

could be replaced with cassava flour in the production of bread. This could help Nigeria to save about 253 

million USD annually from wheat importation and thereby increase employment opportunities for up to 

613 thousand persons along the value chain (Eleazu et al., 2014). Utilisation of root and tuber crops as 

functional food in Nigeria will not only contribute to solving the problem of the high incidences of chronic 

diseases but also encourage the actors in the value chain to produce value-added or healthy products which 

will be readily available, accessible and affordable to the people.  
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1.2: Statement of problem 

The Global Burden of Disease study reported diet as the major contributing factor to the rise in 

hypertension, diabetes, obesity and other cardiovascular disease (CVD) components (Anand et al., 2015).  

Poor quality diets are high in refined grains, added sugars, salts and unhealthy fats. With increasing 

urbanisation and an expanding fast food culture in many countries and Nigeria in particular, there is 

evidence showing that intake of refined carbohydrates such as polished white rice, cornstarch and white 

wheat flour is increasing while the consumption of less processed carbohydrate foods such as coarse 

grains, roots, tubers and legumes has decreased (Anand et al., 2015). In spite of the health benefits of root 

and tuber crop products, many Nigerians still prefer wheat products, maybe because wheat is easy to store, 

transport, often well packaged and ready to be consumed (Gross, Li, Ford, & Liu, 2004) or because they 

believe that wheat has more health benefits than root and tuber crops. As a preliminary study into diabetes 

and dyslipidaemia, a critical reanalysis of existing published data was performed, comparing 

carbohydrate/fibre and fat/fibre ratios of cassava with wheat and yam (Onodu et al., 2017). It was revealed 

that fat/fibre ratios are negligible in unprocessed products (<2), but x55 higher in processed (flours) wheat 

and x5 in yam than cassava. It was concluded that relative to wheat meal, for instance, cassava contributes 

less fat and much more fibre. Since fat is pro-obesity, which in turn is pro-diabetic/metabolic syndrome, 

and fibre is anti-dyslipidaemia; roots and tubers have pharmacological values which should be 

appreciated. The clinical practice guidelines for diabetes management in Nigeria published by the 

Diabetes Association of Nigeria (DAN, 2013) reported that in Medical Nutrition Therapy (MNT) 

management of diabetes and dyslipidaemia, dieticians should promote the use culturally relevant foods in 

patient education, emphasising the accessibility and affordability of locally sourced foods. Despite 

recognition of the health values of root and tuber crops, Nigerian diabetes patients in are being discouraged 

from consuming root and tuber crops products in favour of wheat which has resulted in poor diabetes 

management in the country. Besides the dietary benefits of RTC as a staple food crop, they have 

therapeutic values that are being adopted in intercultural ethno-medicine. However, the hypolipidaemic 

potential is yet unknown and the relatively higher fibre content is still to be put into perspective. Evidence 
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supporting the use of RTC to lower hyperlipidaemia and regulate diabetes complications needs to be 

validated and applied to value chain design and development to better understand their health and overall 

economic potentials. This study therefore aims to compare the medical nutrition benefits of root and tuber 

crops relative to wheat with reference to their dietary fibre contents, using education as an intervention 

strategy to activate changes in consumers’ consumption behaviour towards RTC and assess how the 

change can contribute to improve their value chain. 

1.3: Objective of the study 

The main objective of this study was to analyse the value chain of root and tuber crops in Delta State 

Nigeria and consider the implications of its findings for healthcare. 

The specific objectives were to. 

I. To analyse the socioeconomic characteristics influencing root and tuber crops consumption in 

favour of (imported) carbohydrate substitute in Delta State Nigeria.  

II. To investigate the outcome of the intervention strategy (education of health value of RTC) on the 

changes in consumption behaviour of consumers in the study area.  

III. To conduct an economic and financial analysis for root and tuber crops value chains with a view 

to designing and developing policies that will improve the value chains of these crops in the study 

area. 

1.4: Research questions 

In pursuit of an effective (improved value) and efficient (decreased cost) analysis of the RTC value chain 

in Delta State Nigeria and of the implication for healthcare, the following questions were investigated:  

I. What are the socioeconomic characteristics of the households in Delta State Nigeria informing 

consumer choice between various products from RTC and wheat-based products?  

II. Would the incidence of diabetes and dyslipidaemia in Nigeria be mitigated by a move away from 

wheat towards RTC in the Nigerian diet?  
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III. What are the factors that influence actors’ decision to add value to their root and tuber crops 

products in relation to the information/education on the medical nutrition benefits from these 

crops? 

1.5: Public health implication of the study 

Many factors influence individual food choices, these includes individual nutrition knowledge, cultural 

norms, workplace food environment, food marketing, food policies, international trade agreements etc. 

Consumers are recently concerned about the quality of the food they consume due to the relationship 

between food and non-communicable diseases (NCDs). Understanding that the food choices made by 

individuals may have consequences to their health will assist consumers pay more attention to the health 

benefits of food they consume to maintain a healthy lifestyle. Therefore, consumers seem to require 

information to help them derive more pleasure from food, to achieve a better diet, to avoid certain allergies 

or to know the conditions under which the food they consume has been produced and processed. The 

increase in the prevalence of NCDs can be attributed to changes in demography (rural to urban migration) 

and changes in pattern of food consumption. There are significant differences in eating habits of rural and 

urban communities in Nigeria. Urban populations have increasingly adapted to western foods, majority 

of which are rich in fat and sugars, while the rural populations eat more traditional foods rich in nutrients 

and fibre. With the increasing incidences in diabetes globally, dietary restrictions and modifications in 

consumption behaviours still remains the bedrock in the prevention and management of the disease. Many 

of Nigeria’s staple crops, which are principally produced and consumed locally, are very rich in fibre, yet 

they are not included in the diet prescribed for type 2 diabetes patients. It has been demonstrated that it is 

possible to achieve a high intake of dietary fibre with minimal or no adverse effect by consuming locally 

available unfortified food. Nutrition knowledge is an integral component of health literacy and low health 

literacy is associated with poor health outcomes; therefore, a research is needed to inform community 

nutrition education and public health policy. The need to have a nutrition education program seem 

important to improve nutrition knowledge in Nigeria with the aim of supporting sound dietary intake 

within the communities.  



 

20  

1.6: Justification of the Study  

Plants play a vital role in healthcare system in many developing countries including Africa where modern 

healthcare is expensive and unaffordable for the poor. Root and tuber crops have been acknowledged as 

functional foods because of their medicinal values apart from their nutritional values (Chandrasekara & 

Kumar, 2016).  “…beside the dietary benefits of cassava as a staple food, it has therapeutic values that 

are being adopted in intercultural ethno-medicine. However, the hypolipidaemic potential is yet unknown 

and the relatively higher fibre content is still to be put into perspective. Evidence of the knowledge of 

possible use to lower hyperlipidaemia and regulate diabetes complications need to be investigated and 

translated into value chain potentials to maximize its health and overall economic benefits” (Onodu, 

Culas, & Nwose, 2017). Also, despite the wide scope of nutrition education initiatives, it is surprising that 

relative few studies have evaluated the level of nutrition knowledge in the general community or other 

specific group samples making the impact of nutrition knowledge on dietary intake is still largely 

unexplored (Spronk, Kullen, Burdon, & O'Connor, 2014). 

The optimal utilisation of root and tuber crops as indigenous anti-diabetic and anti-dyslipidaemic food 

crops and their total integration in the community diet would enhance good diabetes and dyslipidaemia 

management, improve the health of diabetic and dyslipidaemic patients in Nigeria and deliver more 

sustainable and affordable health benefits for indigenous people. The adoption of the findings and 

recommendations of this study would assist in stimulating production and utilisation of cassava and yam, 

increase small farmers income, stimulate commercialisation and expand market opportunities, and add 

value along the existing value chains for these crops not only in Delta State but in Nigeria as a whole. 

1.7: Overview of subsequent thesis chapters 

Chapter two reviewed the literature concerning RTC value chain as well as non-communicable diseases 

which formed the foundation for the study and hence, provided the base for this research. 

Chapter three outlined the methods used to achieve the specific objectives, (1) to analyse the 

socioeconomic characteristics influencing root and tuber crops consumption in favour of (imported) 
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carbohydrate substitute in Delta State Nigeria. (2) to investigate the outcome of the intervention strategy 

(education of health value of RTC) on the changes in consumption behaviour of consumers in the study 

area. (3) to conduct an economic and financial analysis for root and tuber crops value chains with a view 

to designing and developing policies that will improve the value chains of these crops in the study area. 

It also described the study area, sample size, research participants, data collection tools, various methods 

for data analysis and the different analysis conducted in this research. 

Chapter four explained the socio-economic characteristics of root and tuber producers, the various factors 

affecting production in the study area as well as the factors affecting RTC and wheat consumption in the 

area. 

Chapter five described the outcome of the intervention introduced to consumers in order to influence their 

consumption behaviour and the analysis of its outcome. 

Chapter six analysed the RTC value chain in the study area, quantity of various crops produced and their 

flow in the value chain, the various actors that engage in the RTC value chain and the activities performed. 

It also analysed the costs and returns for the value chain actors and the various channels the products 

follow to reach the final consumers. 

Chapter seven summarised the whole activities performed, the findings, conclusion and recommendation.   
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Chapter Two 

Literature Review 

2.1: Revitalizing the Agricultural Sector in Nigeria: Implications for Root and Tuber Crops Value 

Chains and its Contribution to Healthcare 

2.1.1: Introduction 

Nigeria can be classified agro-ecologically as comprising seven agro-ecological zones namely; Sahel 

Savannah, Sudan Savannah, Northern Guinea Savannah, Southern Guinea Savannah, Moist lowland, 

Montane areas and the Coastal swamp areas (Dayo et al., 2014). Each of the agro-ecological zones has its 

own characteristics, notably duration of growing period: the Sahel and Sudan Savannahs have a long 

growing period ranging from 211-270 days while the North Guinea Savannah has the shortest growing 

period ranging from 150-180 days. High diversity of climatic conditions, very rich soil and water sources 

coupled with a high population density available in Nigeria provides favorable environment for crops, 

animal, fish and tree crops production. In spite of these conducive environment which is favorable for 

agriculture, Nigerian agricultural sector still remain poor and largely underdeveloped (Odetola & Etumnu, 

2013). As at 1960s and early 1970s the main Nigeria’s domestic products were agricultural products such 

as cocoa, rubber, palm products, groundnut etc. which generated most of the country’s employment and 

foreign exchange earnings.  The discovery of oil and later an oil boom in the late 1970s coupled with the 

neglect of the agricultural sector, resulted in a decline in agriculture’s contribution to the Nigerian 

economy (Omorogiuwa et al., 2014; Sertoglu et al., 2017; Udah et al., 2015). An evaluation of the 

contribution of agriculture to Nigerian GDP over the past 50 years indicates a decline following the 

discovery of oil, but a gradual resuscitation since the Agricultural Transformation Action Plan (ATAP) 

of the Federal Government (Fig 2.1). 
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Fig 2.1: contribution of agricultural sector to GDP since 1960s to date (Omorogiuwa et al., 2014; Sertoglu 

et al., 2017; Udah et al., 2015).  

In order to put a stop or ameliorate the continuous decline in agricultural sector, the Nigerian Government 

over the past years has initiated many agricultural policies and programs, including the National 

Accelerated Food Production Program, Operation Feed the Nation and the Green Revolution. The 

National Accelerated Food Production Program (NAFPP) of the early 1960s was introduced to accelerate 

the production of grains (maize, rice, guinea corn, millet and wheat).  Some of the programs includes 

National Accelerated Food Production Program (NAFPP) of the early 1960s, this program was introduced 

with the aim to accelerate the production of grains (maize, rice, guinea corn, millet and wheat). These 

targets were to be achieved through the introduction of high yielding crop varieties. Operation Feed the 

Nation (OFN) was introduced in 1976 to address the problem food insecurity and reduce food import 

bills. The Green Revolution (GR) was launched in 1979 to increase agricultural production and eliminate 

food supply problems. These goals were to be achieved by giving incentives to farmers to engage in large, 

medium and small-scale production and boost agricultural production.  

In 1987 Directorate of Food Road and Rural Infrastructure (DIFFRI) was instituted with a view to 

addressing the deplorable and dilapidated conditions of the rural areas thereby increasing their living 

standard. The objective of DIFFRI was attempted through opening up of rural areas, by the construction 
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of quality road networks and the provision of basic amenities such as good schools, quality hospitals in 

the rural areas to reduce the rate of rural to urban migration and hence, encourage rural agricultural 

development. The National Land Development Authority (NALDA) was created in 1992 to address 

problems associated with the land tenure system in the country thereby making enough land accessible 

for farmers in order to boost their production.  

 In spite of all these numerous agricultural programs designed by the Government to tackle the decline in 

agricultural sector, none of them achieved the objectives they were set up to achieve. This failure was 

attributed to the fact that the targeted beneficiaries (rural farmers) were not included in the planning and 

implementation stages of the programs, and also the top-down implementation which ignored the opinion 

of the intended beneficiaries (Daneji, 2011).  

The recent Agricultural Transformation Action Plan (ATAP), launched in 2012 by the Federal 

Government with the purpose of making agriculture beneficial to all citizens, especially the rural farmers 

by developing various value chains in key crops which are mainly root and tuber crops (Asoegwu & 

Asoegwu, 2007). The rationale behind this strategy was that many farmers continues to rely on crude 

methods of food growing and food processing without any effort to add value to their respective products 

(Odetola & Etumnu, 2013), which left Nigeria dependent on import of various finished products, instead 

of producing them internally through value added production of Nigeria’s primary produce (Eke-Okoro 

et al., 2014). The milestone achieved from the successful implementation of ATAP by the Federal 

Government has placed Nigeria as the major global producer of most root and tuber crops (Fig 2.2).  
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Fig 2.2: Nigeria as producer of most root and tuber crops (MMT) (Eke-Okoro et al., 2014).  

The increase in root and tuber crop production in Nigeria at the time was a sign of ATAP’s effectiveness, 

but there were no corresponding schemes to support commodity processing (to add some value) to the 

commodities produced, commodity marketing (for either internal commercialisation or external trade or 

both) and institutional support service for agroindustry (Manyong et al., 2005). The development of the 

agricultural sector is the key to industrialisation which increases the income generated by the rural farmers 

and provide raw materials for industries (Odetola & Etumnu, 2013). There are countless value chains in 

agriculture ranging from cultivation to the consumption of the final product. The nature of agricultural 

production and the way food is produced, processed, packaged and the final distribution to the consumer 

is changing, consumers are demanding for a safe, nutritious, healthy, high value and varied agricultural 

products. These changes in demand are creating opportunities for the agents in the value chain as they 

transform commodities into higher value products which assist in increasing rural income and hence, 

poverty alleviation. 

2.1.2: Root and tuber crops in Nigerians’ economy and diet  

Agriculture remains the major single sector that employs the majority of the working population, 

employing about 62-75 percent of the entire working population in sub-Saharan Africa (SSA) (Julloh, 
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2002). “Agriculture is the bedrock of economic growth, development and poverty eradication in the 

developing countries” (Sertoglu et al., 2017). Particularly in Nigeria, agriculture is an important sector in 

terms of employment generation, where over 70% of her population depends directly or indirectly for 

their livelihood (Asoegwu & Asoegwu, 2007). History has shown that no nation can be acknowledged as 

being great without developing its agricultural sector. Many efforts by the government to raise rural 

income have focused predominantly on improving agricultural productivity. A lot of empirical evidence 

suggests that agricultural-led-growth offers tremendous assistance towards poverty reduction. The above 

statement has been acknowledged by many developing countries particularly in Africa where the 

governments have recognised agriculture as the precursor to overall economic development (Julloh, 

2002).  

Roots and tubers (R&T) continue to play significant role as the main food source in Africa particularly in 

SSA (Ater, Umeh, & Lawal, 2006). Majority of the crops utilised in sub-Saharan Africa as human food, 

animal feeds, for religious and traditional celebrations are root and tuber crops (Idusogie & Olayide, 

1977). RTC are the main staple food crops in Nigeria, they do not serve only as the major source of food 

security, but also as a source of income and provision of employment opportunities (Verter & Bečvářová, 

2015). Their adaptability to harsh tropical climatic conditions and ability to produce on less fertile soils 

make them attractive crop choices for farmers (Akinpelu et al., 2011). According to an FAO classification, 

roots and tubers are defined as plants yielding starchy roots, tubers, rhizomes, corms and stems. “Starchy 

roots and tubers are plants which store edible starch material in subterranean stems, roots, rhizomes, 

corms, and tubers and are originated from diversified botanical sources” (Chandrasekara & Kumar, 2016). 

Botanically, the edible product harvested from cassava and sweet potatoes are roots, those harvested from 

potato and yams are tubers and those from aroids are corms or cormels (Howeler, Ezumah, & Midmore, 

1993). Over 20 diverse families make up R&T crops in different parts of the world. The species of major 

economic and nutritional importance in SSA are Potato (Solanun tuberosum, family Solanaceae), Cassava 

(Manihot esculenta, family Euphorbiaceae), Sweet potato (Ipomoea batatas, family Convolvulaceae), 

Yams (Dioscorea spp., family Dioscoreaceae), Beets (Beta vulgaris, family Chenopodiaceae), Cocoyams 
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(Colocacia and Xanthosoma spp., family Araceae), Carrots (Daucus carota, family Umbelliferae), and 

Ginger (Zingiber officinale, family Zingiberaceae). There is great variability on the percentage of the total 

production of R&T crops used for human consumption.  

In Nigeria, higher proportion of the entire harvest is used for human food relative to industrial use, which 

differs from some countries such as Thailand where most of the harvests is destined for industrial 

processes (Fig 2.3a) (Treche, 1996). R&T crops play a crucial role in SSA’s food security, income and 

employment. Almost 40 percent of the entire R&T crops in Africa is produced in Nigeria, followed by 

Congo (DRC)  and much less in Mozambique and Angola (Fig 2.3b) (Folorunso, Adeola, & Gama, 2013). 

The diet of an average Nigerian is composed of cereals, starchy roots and tubers, fruits, oils and fat, 

legumes, fish and livestock products, oil seeds and nuts, sugars, beverages and vegetables. With focus on 

R&T, there is indication that major staple foods consumed in Nigeria are more of root/tuber than grains; 

but the latter accounts for more of the calories and proteins benefited (Fig 2.3c) (Inter-reseaux, 2010).  

The continuous increase in the production of R&T crops in Nigeria is attributed to the large amount of 

land used in its production rather than improvement in crop yield (Nweke, 2004). Significant improvement 

has been achieved in the production of root and tuber crops in SSA and Nigeria in particular but rather 

than focusing entirely on production issues, research should also look into the better processing and 

marketing technologies. A more broad-based innovation could potentially deliver a more broad-based 

improvement to the present state of affairs-improve farm income, nutritional status of rural communities, 

quality of life and food security. The processing of root and tuber crops products into different innovative 

products could help advance market acceptability and give the product a higher economic value which 

will result to higher returns to the producers (Asoegwu & Asoegwu, 2007).  

As more R&T crops are produced and move from farms to the market where the consumers buy them, 

economic activities are created along the way of production, collection, grading, packaging, storing, 

transporting, processing and resale, these activities generate income and create employment. These 

changes in value have moved root and tuber crops from being the crops for the poor to an industrial crop. 
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The agricultural transformation agenda of the government in Nigeria is also a strategy to turn the root and 

tuber crops sector into a major player in both local and international starch, sweetener, ethanol, high 

quality cassava flour, high quality starch and chips market by adopting improved means of production, 

processing and marketing strategies by the use of modern technologies (Eke-Okoro et al., 2014). Since 

R&T crops are moist and also encourage the growth of food poisoning bacteria; therefore, the processing 

should be carried out under a hygienic environment to reduce contamination. Following the appropriate 

food safety guidelines and standard is a must for root and tuber crops processors to make products safe 

for consumers. Main components of R&T crops are water (60-90%), starch and fibre, with smaller 

quantities of protein, fats, sugar, vitamins and minerals. Some of the root and tuber crops contain harmful 

substances but the most important one is the cyanide contained in cassava and solanine in some varieties 

of potato. These substances can be reduced to a harmless level through appropriate processing (Agbor-

Egbe & Lape Mbome, 2006).   
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Fig 2.3: Production & usage of R&T (Folorunso et al., 2013; Inter-reseaux, 2010; Treche, 1996) 

2.1.3: Agriculture and human sustenance: the socioeconomic viewpoint 

The ability of humans to survive on earth has been attributed to the nutritional and energy requirements 

furnished by plants and animal products. These nutritional value products were made available through 
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various agricultural activities. The total transformation of agriculture from subsistence to a more 

sophisticated commercial agriculture in Nigeria started from the 20th century which allowed humans to 

engage into agriculture as a business and not as a hubby as initially practiced (Ajijola, Usman, Egbetokun, 

Akoun, & Osalusi, 2012). Many studies have shown that most developing countries of the world are 

predominantly agrarian and rural in nature (Sertoglu et al., 2017). Historically, agricultural development 

has been recognised as having a great impact on poverty reduction (Haggblade, Theriault, Staatz, 

Dembele, & Diallo, 2012). Poverty is the main determinant of hunger, an indication that poor households 

generally spend a larger proportion of their income on food, even those engaged in farming are net food 

buyers (FAO, 2015). Rural poverty in many African countries and most especially in Nigeria remains 

high despite efforts made by the Government to alleviate it. The rural poor, who often depend on 

agriculture for their livelihood can benefit from changes in agricultural transformation provided they are 

fully involved in its various activities. The inability of poor households to consume the recommended 

amount of food to meet their dietary requirement can affect labor productivity and hence, undermine 

development prospects. Agricultural development means increasing agricultural productivity to generate 

substantial surpluses which will invariably increase the livelihood of the people involved in the 

production. For agricultural development, value chain thinking is very important. As agricultural value 

chains improve in effectiveness and efficiency, participants themselves accrue financial benefits, while 

food security and poverty reduction are enhanced. Over a thousand years now,  agriculture have claimed 

more than half of the suitable land on earth for plants and animal productions (Dayo et al., 2014). 

Agriculture is considered very important in its contribution towards social and economic growth, food 

security and poverty alleviation and has laid the foundation for the economies of many countries by 

sustaining the small-scale farmers who mainly rely on it for their livelihood (Nwaobiala & Ubor, 2015). 

Today agriculture has become a global business and has made possible the production of food, drinks and 

other valuable products such as drugs, beverages and medicines. Generally, the importance of agriculture 

in the areas of employment generation, food security and poverty alleviation has been recognised by many 

countries of the world (Babatunde, 2012). Nigeria experiences a wide diversity of agro-ecological 
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conditions which provide an enabling environment to produce many agricultural products. For this reason, 

the importance of agriculture in the economy of Nigeria is and will continue to be significant. The 

importance of agriculture in Nigeria  can be clearly seen in the areas of employment generation, 

contribution to the nation Gross Domestic Product (GDP) and in area of revenue generation from export 

(Manyong et al., 2005). However, while Nigeria is naturally blessed with abundant fertile land suitable 

for agriculture, the low usage of the land appears to contribute to the decline in potential contribution of 

agriculture to the nation’s GDP since the discovery of oil (Table 2.1). Whether the discovery of oil in 

Nigeria is the cause of drop in agricultural contribution to the GDP is already suggested (FMARD, 2011). 

The possibility that there is a problem in Nigerian agricultural sector started to manifest after 

independence, observed in increasing food supply shortfalls, increasing food prices and constantly 

declining foreign exchange earnings from agriculture. The deterioration in agricultural sector was further 

compounded by the impact of the civil war during 1967-1970, drought in some parts of the country and 

oil boom which shifted the migration of labour away from agriculture. 

Table 2.1: Land usage and GDP (FMARD, 2011; Omorogiuwa et al., 2014). 

 

Land GDP 

Potential 75% 75% 

Usage 40% 40% 

 

Gradually, agriculture is regaining its important status in the Nigerian economy. Within the period of 

2000-2009 agricultural sector contributed 41.8% to GDP with crop production sub-sector contributing 

37.2% out of the entire contribution (FMARD, 2011). This great contribution by the crop production was 

acknowledged by the World Bank and suggested that promoting an increase in the production of staple 

food crops in Nigeria will go a long way towards reduction of rural poverty and increasing food security 

(Dayo et al., 2014).  Although there are significant growth experienced in Nigerian agricultural sector 

most importantly in the area of crop production, but the rate of increase is not proportional to that of 
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population growth (Asoegwu & Asoegwu, 2007). Nigerian population is increasing at the rate of 3.2% 

per annum while food production is increasing at a rate less than one percent, an indication that demand 

outweighs supply (Metu, Okeyika, & Maduka, 2016). This could be addressed at least theoretically if 

agricultural activities were expanded to a level where hunger, starvation and raw material dependence, 

and where the quality and quantity of food per person and the well-being of farmers and their households 

are improved. Also there have been some gaps in the productivity in agricultural sector in Nigeria which 

has resulted in an increase in food importation to fill the gaps and hence raising Nigeria import bills 

(Onyemauwa, 2010). Majority of the food consumed globally were locally grown but where the local 

production is not enough to meet the demand, trade has been instrumental in filling the gap (FAO, 2015). 

Acknowledged by the former minister of agriculture Dr Adesina, Nigeria import dependency is affecting 

the local farmers and hence, displacing local production and creating rise in unemployment rate.  Import 

dependency is neither acceptable nor sustainable fiscally, economically or politically. The world food 

price index has been on the increase globally since 2000 and reached its peak in 2011, hence any country 

that looks to food importation for survival will end up crippling their entire economy (FMARD, 2011). 

Some countries have shown interest on banning food export to encourage their domestic food security as 

recorded in Thailand, Russia, India and Vietnam, and this strategy if implemented would work to improve 

Nigeria’s food security (FMARD, 2011). It is very important to reflect at this juncture that as at 1961, 

Nigeria has the highest per capita agricultural growth in production globally but recently growth rate has 

stagnated at 0.2 percent (FMARD, 2011). The reason for the decline in growth in agriculture could be 

attributed to inadequate government funding and neglect of the agricultural sector (Eme, Onyishi, Uche, 

& Uche, 2014). For agricultural stability and growth, government needs to invest significantly in the sector 

and also choose the spending strategies that are targeted to achieving the set objectives. The tremendous 

growth recorded in Asian countries has been due to their respective government full involvement in their 

agricultural sector in terms of financial support, apportioning almost up to 16 percent of their entire 

national budget into agriculture to lay the foundation for broader economic growth but Nigerian 
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government only apportioned 2 percent of their entire budget to agriculture which has not stimulated any 

significant growth rate (FMARD, 2011).  

The National Transformation Agenda tagged Agricultural Transformation Action Plan (ATAP), which 

was launched in 2012 by the Federal Government with intention of building commodity value chain and 

institutions, has already surpassed the intended target of adding 20 million metric tons of food to the 

domestic food supply (FMARD, 2011) (Table 2.2).  

Table 2.2: Productions (MMT) of yam & cassava (A. O. Adaramoye & Akinonso, 2015; FAO, 2016) 

production Yam (MMT*) Yam (%) Cassava (MMT) Cassava (%) 

World 40 100 288 100 

Nigeria 34 69.8 5 20 

Other countries 6 30.2 231 80 

*MMT (Million Metric Tons) 

Root crops have an important agronomic advantage as a staple food, they adapt well under poor soil and 

adverse environmental conditions, also they adapt to varieties of farming systems with minimal 

agricultural inputs (Chandrasekara & Josheph Kumar, 2016). Root crops play a dominant role in the global 

food system, contributing to the energy and nutritional requirement of over 2 billion people mainly in the 

developing countries where they form the main staple crops (Oladeji, Oyesola, Ogunleye, & Raji, 2011).  

The production of root crops for food and other uses varies considerably across regions and countries. In 

developing countries globally, approximately 55 percent of total food production is consumed by humans 

while the remainder is channeled into the production of animal feed or used for industrial processed 

products such as starch (Bradshaw, 2010). Root crops are an important source of calories in sub-Saharan 

Africa where they account for almost 50% of the total calorie consumption (Daryanto, Wang, & Jacinthe, 

2017), they have a comparative advantage in marginal lands in the tropics where they have shown the 

ability to withstand harsh conditions and contribute to sustainable production with minimal input costs 

(Safwan & Mohamed, 2016). In west Africa 33% of the entire food energy and 15% of the protein intake 

are made available by root crops (Safwan & Mohamed, 2016). In 2008, root crops dominated agricultural 
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food production globally, accounting for 89 million tons of crops produced of which SSA produced 69% 

of the entire production (Babatunde, 2012). For over a decade the productivity and growth rate in root 

crops has witnessed tremendous increase (Eke-Okoro et al., 2014). Globally, Nigeria is leading in the 

production of cassava and yams as shown in Fig 3b & Table 2 (Ojo, Nmadu, Tanko, & Olaleye, 2013).  

2.2: The potential management of diabetes and dyslipidaemia with the consumption of root and 

tuber crops in Delta State Nigeria. 

2.2.1: Introduction  

Plants are major group of life forms, including trees, herbs, bushes, grasses, vines, ferns, mosses and green 

algae. Primitive man has close association with nature and directly relied on it for the provision of life 

essentials such as food, fuel, medicine, and fodder. Evolution of human life has been associated with 

nature via the environment in which he lives (Rao, Bharathi, Appalanaidu, Naidu, & Venkaiah, 2012). 

The benefits of plant to human are innumerable. Humans have been utilising plant materials for over a 

century, in form of food additives, food preservatives which could be used to treat health disorders or to 

prevent diseases including epidemics (Silva & Fernandes, 2010). The drugs manufactured by major 

pharmaceutical companies are from materials obtained from plants and plants remain the major raw 

material of new drugs (Olowokudejo, Kadiri, & Travih, 2008). There are twenty thousand known 

secondary plant metabolites which play a significant role as organic compounds that are often used for 

medicinal purposes to fight infections and diseases (Aibinu, Adenipekun, & Adelowotan, 2008). Plant 

extract as well as their primary and secondary metabolites play significant therapeutic role in many human 

diseases. Secondary plant metabolites are compounds which are not essential for plants growth and 

reproduction but rather through interaction with their environment, enhance the host plant’s prospects of 

survival. For many years now, people have been utilising the efficacy of traditionally obtained materials 

from plants for the treatment and management of different types of diseases in all continents especially in 

Africa (Aibinu et al., 2008). Medicinal plants have been used in almost all cultures and have been found 

to be safe in the management of many diseases (Singh, 2015), but the extent of their preparation and 
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prescription within conventional medicine varies greatly between countries (Hamilton, 2004). Despite the 

great success and breakthrough recorded by the use of synthetic drugs in the twentieth century, over 25% 

of prescribed medicines in industrialised countries are derived totally or partly from plant materials due 

to their numerous biological activities, safety and value for money (Okoro, Osagie, & Asibor, 2010).  

Plant play a prominent role in health care systems in many developing countries, especially in Africa 

where modern health care is very expensive, making modern health care unaffordable for the poor 

(Semenya, Potgieter, & Tshisikhawe, 2013). The acceptability of medicinal plants for treatment of many 

diseases has been on the increase, creating a platform to produce many drugs of plant origin. The success 

recorded by the discovery of Quinine and Quinidine which are used for the treatment of some diseases 

rekindled the waning interest in medicinal plants as potential sources of drugs (Igoli, Ogaji, Tor-Ayiin, & 

Igoli, 2006). The preference for medicine of plant origin has created a new expanding market as ‘herbal 

components of health foods and preventive medicine’ under “nutraceuticals” or “nutriceuticals” (Udenta, 

Obizoba, & Oguntibeju, 2014). The term nutraceutical was coined by Stephen De Felice in 1998 meaning 

‘food, or parts of food which provide medicinal or health benefits, as well as the prevention and treatment 

of disease’. Globally, about 85% of the traditional medicines used for primary healthcare are derived from 

plants or originated from plants (Karunamoorthi & Tsehaye, 2012). Majority of rely mainly on herbs for 

their primary healthcare due to the abundance of medicinal plants; Africa has at least 30,000 plants which 

have various medicinal values (Karunamoorthi & Tsehaye, 2012). 

2.2.2: Market for medicinal plants 

 World Health Organization (WHO) in 1996 advised that developing countries should endeavour to 

develop and utilise local medications that are most appropriate to their local circumstances especially for 

primary health care in order to cut down on huge cost associated with incessant drug importation. In 2002 

WHO reported that globally, the use of medicinal plants as sources of treatment for many diseases has 

been on the increase. Many people are now accepting to be treated of their respective illnesses with herbs. 

The world market for plant derived materials such as; pharmaceuticals, fragrances, flavours and colour 
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ingredients recently exceeds several billion dollars per annum (Singh, 2015). There is a continuous 

increase in demand for medicinal plants throughout the globe. The increase may be attributed to the 

population increase of humans and the lack of western medicine in the developing countries (Laird & 

Pierce, 2002).  

Medicinal plant products are typically sold in the form of health foods, food supplements, herbal tea, and 

other forms related to health and personal care. In 1999 the global market for medicinal plant material 

was calculated to worth US$ 19.4 billion (Laird & Pierce, 2002); the distributions is shown in figure 2.4, 

with Asia enjoying the largest share (38%). A report from the Secretariat of the Convention on Biological 

Diversity stated that the global sales of herbal products amounted to an estimated sum of US$60,000 

million in 2000 (WHO, 2003), an indication that there is a steady shift from the consumption of synthetic 

drugs to plant-based medicinal products.  

 

Fig 2.4: Distribution of retail sales of medicinal plants in the world (Laird & Pierce, 2002) 

2.2.3: Methods of the literature review 

This review adopted a narrative approach. However, narrative was literatures reports and institutional 

publications. The latter included Food based dietary guidelines for Nigeria; it being the primary site of 

research. In addition, two databases including Australia’s AusNet and America’s USDA on nutritional 
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values of various foods were reviewed. Critical reviews were performed to synthesise a comparison 

between the various foods, especially in terms of their fibre values. 

2.2.4: Results of critical review of food based dietary guidelines for Nigeria 

The guidelines have methodically separated different disease conditions, especially the metabolic 

syndrome components. Various age groups were stratified effectively for their age-specific nutritional 

requirements. Delineations between foods that should be eaten or discouraged were clear. However, some 

confusions could be seen in the recommendations (Table 2.3). In the context of this review, two points of 

confusion are worthy of note: 

• Cassava and yam are not recommended for diabetes patients but are still allowed for obesity 

patients. This is evidence that the benefits of dietary fibre in cassava and yam have yet to be 

properly appreciated 

• Roots and tubers recommended for obesity sufferers’ cassava as separate from cassava flour. This 

is confusing, because the common processed product, garri, is a flour but different from the high 

quality cassava flour used for baking (Phillips, Taylor, Sanni, & Akoroda, 2004). 

Table 2.3: Foods that are encouraged and discouraged for diabetes and cardiovascular disease patients in 

Nigerian diets (Federal Ministry of Health Nigeria, 2006) 

Conditions Foods that are encouraged Foods that are discouraged 

Diabetes mellitus 
Whole grain – e.g. maize,  

Roots/tubers – e.g. water yam 
Cassava, yam, highly refined flour 

Dyslipidaemia* Cassava, yam, whole wheat 
Refined foods – e.g. semovita, baking 

flour, spaghetti, etc. 

Obesity 
Roots/tubers – e.g. cassava, 

yam, etc. 

Refined products – e.g. cassava, wheat 

and yam flours 

*One of cardiovascular diseases 

Further, the guidelines devoted six pages to protein-energy malnutrition and another seven pages on 

micronutrients. It is acknowledged that root and tuber food crops is the main source of energy. Yet, there 

is no mention of dietary fibre (Federal Ministry of Health Nigeria, 2006). It is known that increased dietary 
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fibre intake is recommended for the elderly in national dietary guidelines and food guide pyramid (Donini, 

Savina, & Cannella, 2009). While the absence of such recommendation of dietary fibre in the Nigerian 

guideline may be a reflection that ‘dietary fibre malnutrition’ is not a problem in Nigeria, the possibility 

of this healthy scenario being due to the staple root and tuber food crops needs to be speculated.  

Studies have shown that consumption of West African naturally-occurring dietary fibre is associated with 

hypolipidaemic activities, reduction in plasma LDL, VLDL-cholesterol and triglycerides levels as well as 

decrease in blood glucose and increase in HDL-cholesterol (Adamson, Okafor, & Abu-Bakare, 1990). 

What this review highlights are that the fibre content of the staple root and tuber crops being cassava and 

yam have yet to be appreciated or integrated in national guidelines. Even the studies that promote 

antidiabetic plants have yet to include root and tuber crops, except taro (Gbolade, 2009; Salihu Shinkafi, 

Bello, Wara Hassan, & Ali, 2015). 

2.2.5: The narrative review 

Investigations have revealed that medicinal plants have the potentials to play the key role towards World 

Health Organization (WHO) goal in ensuring a sustainable socioeconomic and productive life for all 

people by the year 2000 and beyond (Singh, 2015). Many people are become interested in promoting the 

potentials of indigenous plant foods in developing countries and incorporating them into modern health 

system, this shift is as a result of high cost of Medicare and side effect of therapeutic drugs (Udenta et al., 

2014). The utilisation of plant food for therapeutic purposes signifies a substantial shift in public 

awareness of the value of natural flora which provides bio-active materials that have medicinal values 

(Balandrin, Klocke, Wurtele, & Bollinger, 1985a). 

It is believed that Nigerian flora will continue to make a great contribution towards the improved health 

and wellness of Nigerians (Okoli, Aigbe, Ohaju-Obodo, & Mensah, 2007). While many therapeutic drugs 

are prescribed in healthcare management, many of them produce side effects. This has prompted a search 

for alternative constituents from the plant kingdom that will cause less severe or even no side effects 

(Adaramoye, Achem, & Fafunso, 2008; Chikezie, Ojiako, & Nwaufo, 2015). Research reports suggested 
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that the collections of bioactive materials in the medicinal plants may act cooperatively to produce a 

glycemic control through modification of one or more processes involved in glucose metabolism and 

homeostasis (Chikezie et al., 2015). The study carried out on many medicinal plants revealed that the 

polysaccharides, sterols, terponoids, alkaloids, saponins, flavonoids, amino acids and their derivatives are 

the most encountered bioactive principles that exhibit glycemic control on experimental animals (Chikezie 

et al., 2015).  

Natural products obtained from medicinal plants are regarded as the major mine for discovering promising 

lead candidates for playing an important role in future drug development. Ease of availability, fewer side 

effects and value for money make the herbal preparation the main key player of all available therapies 

especially in the rural areas (Singab, Youssef, & Ashour, 2014). Right from the beginning of civilisation, 

alkaloids have been of great interest to humans because of their pronounced physiological and medicinal 

properties. Alkaloids are natural, organic substances that are predominantly found in plants. They are 

active components of numerous medicinal plants or plant-derived drugs as well as poisons; their structural 

diversity and different physiological activities are unmatched by any other group of natural products (Das 

& Mishra, 2010). Alkaloid-containing plant extracts have been used in all cultures as potions, medicines, 

and poisons. They are predominantly found on particular organs of plants such as barks, roots, leaves and 

fruits (Das & Mishra, 2010). Many synthetic and semi synthetic drugs are structural modification of the 

alkaloids which were designed to enhance or change the primary effect of the drugs and reduce unwanted 

side effects. A report by Das and Mishra (2010) showed that plant alkaloids are beneficial as medicines 

because they are relatively safer than synthetic alternatives, offering substantial therapeutic benefits. They 

are also affordable. Majority of the root and tuber crops consumed in Nigeria especially cassava and yam 

contain alkaloids and fibre (Ebuehi et al., 2005). The presence of alkaloids, flavonoids, tannins, cardiac 

glycosides, anthraquinone, phlobatinnins, saponins and anthrocyanosides in aqueous and ethanolic 

extracts of raw tubers and cassava has been confirmed (Edeoga, Okwu, & Mbaebie, 2005).  
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2.2.6: Focus on cassava 

Cassava (Manihot esculenta Crantz) is a woody shrub of the Euphorbiaceae (spurge) family and is said to 

have originated from Latin America where its cultivation by the indigenous Indian population has been 

recorded for over 4000 years.  It is extensively cultivated as an annual crop in the tropical and subtropical 

regions for its edible starchy tuberous root (Akinpelu et al., 2011). Due to low input requirement for 

cassava production, the income generated from the crop after sales has made it the favoured choice among 

the other staple crops cultivated in Nigeria (Akinpelu et al., 2011). Cassava was said to have originated 

from Latin America but was brought into Africa by the Portuguese in the sixteen century (Coulibaly, 

Arinloye, Faye, & Abdoulaye, 2014). Currently, Nigeria is the largest producer of cassava in the world 

with an annual output of over 34 million tons of tuberous roots (FMARD, 2011). The output of cassava 

as well as other roots and tubers can be shown in Fig 2.5. 

 

Fig 2.5: Nigeria's annual production of root and tuber crops (MMT) (Eke-Okoro et al., 2014) 

Cultivation of cassava is recorded throughout the tropics and is regarded as the most important root crop 

in relation to its cultivated area and total staple food production in weight (FMARD, 2011). Cassava grows 

almost in all states and thrives in all agro-ecological zones in Nigeria (PIND, 2011). The total harvest of 

the crop in 2012 was 3.85 million hectare with an average yield 14 ton per ha (Coulibaly et al., 2014). 

Within the agricultural sector, cassava is regarded as the major food crop cultivated in Nigeria because it 
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requires minimum inputs and labour (Omoregbee & Banmeke, 2014). The common processed cassava 

products in Nigeria includes garri, akpu, tapioca, starch, chips, and flour. As a food crop, cassava fits well 

into the farming of smallholder farmers in Nigeria because it is available all year, thus providing 

household food security. Cassava provides food and income to over 30 million farmers and support many 

processors and traders who are involved in different stages in its various activities (PIND, 2011).  

Cassava play a vital role in food security, poverty alleviation and source of raw materials for agro-allied 

industries in Nigeria. With huge foreign exchange earned from its export, these attributes of cassava made 

it to be highly valued (Awoyinka, 2009). In the past 20 years the area cultivated and yield per hectare 

have increased; these changes reflect cassava’s progressive transformation from a community staple to a 

cash crop in Nigerian economy (Akinpelu et al., 2011). Cassava is Nigeria’s second most important food 

staple in terms of per capita calories consumed providing carbohydrate for majority of Nigerians, more 

than 200 million people in the tropics and for over 800 million people in the world. Published data 

obtained from the literature review (Inter-reseaux, 2010), shows that of the major food crops consumed 

in Nigeria, grains retain the lead in the area of calorie and protein production, due to the neglect of 

indigenous crops-mainly root and tuber crops - in  favour of grains (Fig 2.6).  

 

Fig 2.6: Major food crops consumed in Nigeria (Inter-reseaux, 2010)   

The consumption of cassava products touches all parts of the country, it is a major source of calorie for 

roughly two out of every five Nigerians. In some household cassava is consumed daily and sometimes 
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more than once a day (Onyemauwa, 2010). Studies have shown that cassava has greater potential to 

support Nigeria’s industrialisation than any other crop if its potential is properly harnessed. About US$5 

billion per annum can be realised from cassava and its by-products, which would increase foreign 

exchange earnings and employment  opportunities (Awoyinka, 2009). The general acceptance of cassava 

products to all classes of Nigerians draw close attention to the various actors who play major role in 

making cassava value added products available to the consumers (Akinpelu et al., 2011).  

2.2.7: Focus on yam 

 Yam belongs to the genus Dioscorea in the family Dioscoreaceae. The yam family is acknowledged to 

be one of the earliest angiosperms and probably originated from Southeast Asia. Generally, yams have up 

to 600 species but only few have economic importance, including white yam (Dioscorea rotundata), 

yellow yam (D. cayenensis), water yam (D. alata), trifoliate yam (D. dumentorum) and Chinese yam (D. 

esculenta) (Oli, 2006). 

The yam species that have their origin in Africa are D. rotundata and D. cayenensis but the leading specie 

in terms of total area of production globally is D. rotundata (Oli, 2006). Yam is a valuable source of 

carbohydrate for people mainly of the tropical and sub-tropical Africa, central and southern America, 

parts of Asia, the Caribbean and the pacific island. In Africa yam is the second most important root crop 

after cassava.  sub-Saharan Africa accounts for 95% (2.8 million ha) of the entire global area under yam 

cultivation with a mean gross yield of 10t/ha (Ojokoh & Gabriel, 2010). The total world production of 

yam had been estimated as 40 million tons per year while Nigeria as the highest producer account for 34 

million tons estimated as 69.8% of the entire global production as shown in Fig 2.7 (Adaramoye & 

Akinonso, 2015). 
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Fig 2.7: Global production in MMT of Yam (Adaramoye & Akinonso, 2015)  

 In Nigeria yam is a very important crop which plays a major role in ensuring food security and poverty 

reduction. The average consumption rate of yam in Nigeria is estimated in the range of 0.5-1kg/person/day 

(Ferraro, Piccirillo, Tomlins, & Pintado, 2016). The main nutritional value of yam is carbohydrate, 

providing energy in the amount ranging between 80-120kcal/100g. Depending on the yam variety, the 

moisture content of fresh tuber ranges between 58-80%, ash between 0.5-1.2%, carbohydrate between 

17.5-28%, crude protein between 1.5-6%, fat between 0.1-0.2% and fibre between 0.6-1.5% respectively 

(Ferraro et al., 2016). Like cassava yam contains toxic molecule discorene but can be made harmless 

through processing. The common processed products from yam in Nigeria are flour, chips, pellets and 

starch. 

2.2.8: Comparison of wheat with cassava and yam 

In a previously published critical analysis (Nwose et al., 2017), it is reported that carbohydrate/fibre and 

fat/fibre ratios are negligible in the raw products, but highest in wheat flour and higher in yam relative to 

cassava flour. That is, evidence has been presented that, all things being equal, cassava flour may 

contribute the least fat and most fibres while yam flour follows. It was concluded that since fat is pro-

obesity and pro-diabetic, while fibre is anti-dyslipidaemic; wheat may possess the least pharmacological 

values relative to the indigenous carbohydrate food crops of Delta State Nigeria (Onodu, Culas, & Nwose, 

2017). 
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Fig 2.8: Proximate analysis (Ferraro et al., 2016; Inter-reseaux, 2010) 

Additional comparative review in terms of proximate analysis of the foods in Fig 2.8 elaborates that, 

unprocessed wheat is high in crude protein, carbohydrate and fibre, but studies have confirmed that 

refining decreases the content of almost all the essential dietary elements in wheat flour such as fibre, 

vitamins and minerals (Oghbaei & Prakash, 2016). In the case of root and tuber crops such as cassava and 

yams, processing is very essential to reduce the moisture contents in them and hence increase their shelf 

life. 
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2.2.9: Culture and its impact on medical nutritional therapy (MNT).  

The influence that culture has on the type of food consumed by a set of people and the processes the food 

pass through before it is finally consumed is of great importance. Traditional food can be said to mean all 

foods from a culture, which is available from local sources and is culturally accepted as appropriate and 

desirable foods (Kuhnlein & Receveur, 1996). These traditional foods are often cited in sciences as basis 

for ensuring and optimising the utilisation of indigenous foods and their health benefits by individuals, 

households and communities (Udenta et al., 2014). Recently, some traditional foods such as root/tuber 

crops have been discovered to be of great importance in the management of diabetes globally and have 

been used in the preparation of empirically validated anti-diabetic and anti-hyperlipidaemic remedies 

(Patel, Prasad, Kumar, & Hemalatha, 2012).  These food crops have been confirmed to contain important 

constituents such as glycosides, alkaloids, terpenoids, flavonoids, carotenoids which are acknowledged 

as having anti-diabetic properties (Patel et al., 2012)).  

The Food and Nutritional Research Institute has performed a short-term investigation on the glycemic 

index and cholesterol-lowering effect of root crops and discovered that all root crops are low on the 

glycemic index (GI ≤ 55) meaning that they are potentially hypocholesterolemic foods  (Trinidad, Sagum, 

Mallillin, Borlagdan, Leon, et al., 2013). Root and tuber crops have potential health benefits in lowering 

the risk of chronic diseases such as cardiovascular diseases and diabetes mellitus. The anti-hyperglycemic 

activity of these materials in root crops are seen in “their ability to restore the function of pancreatic tissues 

by causing an increase in insulin output or inhibit the intestinal absorption of glucose or to the facilitation 

of metabolites in insulin dependent processes” (Patel et al., 2012).  

2.2.10: Focus on diabetes mellitus 

Diabetes mellitus is a metabolic disorder that affects the way the body handles basic food components 

like carbohydrates, protein and fats. This is mostly due to lack or abnormality in action or effect of the 

hormone insulin. Globally, there are different prevalent levels varying from country to country, race and 

ethnic groups. The International Diabetes Federation (IDF) in its recent publication came up with 
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prevalence and incidence values around different regions and countries of the World. They reported that 

about 415 million people have diabetes in the world while 1.56 million cases of diabetes are reported in 

Nigeria (IDF, 2016). The progressive increase in the prevalence rates of diabetes is associated with 

lifestyle changes; overweight and obesity, physical inactivity, alcohol consumption, dietary changes and 

cigarette smoking (Wild, Roglic, Green, Sicree, & King, 2004). Much attention is being given even 

recently to Communicable diseases like HIV, Tuberculosis and Malaria at the detriment of the emerging 

epidemic of Non-Communicable disease like Diabetes, hypertension and heart disease (Enwere, Salako, 

& Falade, 2006). Importantly, majority of Nigerian diabetic population cannot afford meaningful 

treatment; and over 80% of the healthy populations are ignorant about diabetes due to lack of adequate 

information (Udenta et al., 2014). Scarcity of health resources, prohibitive cost of drugs and their non-

availability, sale of counterfeit drugs are the major factors that militate against the effective management 

of diabetes in Nigeria (Enwere et al., 2006).  

Among patients who can afford the drugs, polytherapy with two or more hypoglycemic agents to achieve 

better glucose control is common practice in Nigeria and this is said to give rise to high incidence of 

diabetic complications and hyperglycemic emergencies (Ezuruike & Prieto, 2014). Despite the trend, 

numbers of diabetic patients resist adoption of therapy, not just about the cost factor but also the concern 

about the complications that can arise from chronic intake of large number of drugs with their attendant 

side effects (Ezuruike & Prieto, 2014). The economic burden of diabetes is enormous in terms of the direct 

cost in its management, monitoring and control which often involves medicinal therapy in combination 

with lifestyle modification. Treatment of diabetes is more expensive compared to other chronic illnesses, 

in United States of America for instance, the per capita annual cost of health care for people living with 

diabetes rose from $10,071 in 1997 to $13,243 in 2002, an increase of more than 30%. The annual cost 

of diabetes to the USA economy in 2002 was estimated to be $132 billion (Enwere et al., 2006). 

International interest in diversifying the use of plant foods to improve normal and therapeutic nutrition 

for diabetes control has shifted scientists’ interest to enhancing the potential sources of beneficial 

constituents in plant foods. Plant foods have generated increasing research interest because of their anti-
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diabetic potentials. There is need to integrate traditional plant foods within local research and innovations, 

in accordance with local needs, food habits and priorities. Currently, documentations on Nigerian 

indigenous plant foods with anti-diabetic properties are either scattered or lacking (Udenta et al., 2014). 

This necessitated this research to carry out a comparative analysis on root and tuber crops value chains in 

Delta State Nigeria in light of their contribution to healthcare.  The utilisation of root crops as a functional 

food will not only mitigate the problem of chronic diseases now prevailing in many countries especially 

in Nigeria but also encourage the industry and farmers to produce value-added or healthy products from 

root crops. This will increase production and income of producers of root crops and hence, have a positive 

impact on the healthcare. 

2.3: Facts about dietary fibre in cassava: Implication for diabetes medical nutrition therapy 

2.3.1: Introduction 

In the health sector, studies on nutritive and phytochemical composition of cassava have reported different 

medicinal values. Though, what is common in the various reports is that none mentioned the use of cassava 

for diabetes and dyslipidaemia management (Ebuehi, Babalola, & Ahmed, 2005). While there is opinion 

that cassava could be a healthier than wheat and white potatoes for diabetes patients (Fasanmade & 

Anyakudo, 2007), there is no scientific evidence in the literature on the use of cassava for diabetes and 

dyslipidaemia management. Further, there is no arguing the fact that a high-fibre diet is therapeutic 

(Ahmed, Clasen, & Donnelly, 1998), but diabetes patients are being discouraged from consuming cassava 

instead of wheat (Eyambem, 2014). Indeed, there has been furor over cassava (Olamijulo, 2012). The 

problem arising from this is that accessible and affordable staple carbohydrate food crop, cassava, is losing 

reputation on health grounds in favour of imported foods products. 

The furor calls for elucidation of information on international databases. For instance, a cursory review 

of the Australian National Survey Food Nutrient Database, comparing cassava with three other 

carbohydrate foods including wheat, revealed that the energy with dietary fibre intake of wheat is 1119 

kJ and without the fibre content is 784 kJ; whereas cassava is 587 kJ and 550 kJ respectively (Food 



 

48  

Standards Australia New Zealand, 2016). What is salient is that when the fibre content of the products are 

removed in processing, wheat loses most calorie than cassava. The information also indicates that wheat 

appears to have x9 of the fibre content of cassava (Table 2.4). However, a more critical review showed 

that while in the unprocessed food materials, low calorie/high fibre ratio is best in wheat compared to the 

others, low fat/fibre ratio is best in cassava (Fig 2.9). 

Table 2.4: Some proximate nutrient values of cassava compare to other carbohydrate foods  

Food ID 
Survey 

ID 

Food 

Name 

Energy 

+ fibre 

(kJ) 

Energy 

- fibre 

(kJ) 

Protein 

(g) 

Total 

fat 

(g) 

Starch 

(g) 

Total 

sugars 

(g) 

Dietary 

fibre 

(g) 

13A11691 24302009 Cassava* 587 550 1.1 0.2 29.2 1.2 4.6 

13A12015 24302043 
Sweet 

potato* 
369 351 1 0.2 16.4 3 2.3 

13A11740 24302049 Taro* 469 441 1.9 0.2 22.3 1.1 3.5 

02A10355 12101031 
Wheat 

bran* 
1119 784 14.8 4.1 19.9 2.7 41.8 

 

*Fresh, frozen, peeled, or raw   **unprocessed, uncooked 

 

It should be interesting to note that in patients with diabetes and/or metabolic syndrome, weight reduction 

is desired and high fibre diet could help in this regard. It is common practice to mix wheat flours with 

grinded products of cassava and yam. Bearing this in mind, comparison of the mixture cassava, taro and 

wheat contributions to the calorie, carbohydrate, fat and fibre in edible content show that cassava 

contributes almost equal amount of calorie, highest amount of fibre and least amount of fat (Fig 2.10). 
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Fig 2.9: Comparison of fibre over other nutrient ratios in individual products (Food Standards Australia 

New Zealand, 2016) 
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Fig 2.10: Comparison of macronutrient contributions of different items in mixtures of foods (Fasanmade 

& Anyakudo, 2007; Food Standards Australia New Zealand, 2016; Onodu et al., 2017). 

2.3.2: Focus on fibre as a therapeutic ingredient 

Although cassava is high in substance that is regarded harmful to humans, about 80% of it is removed 

during processing of the tuber  (M.O., 2015). Some traditional foods such as root/tuber crops have been 

found to be of great importance in the management of diabetes globally due to the presence of many 

biochemicals (Patel et al., 2012). The Food and Nutritional Research Institute has performed a short-term 

investigation on the glycemic index and cholesterol-lowering effect of root/tuber crops and discovered 

that they are low in glycemic index (GI ≤ 55), because they release their glucose gradually into the blood 

(Trinidad, Sagum, Mallillin, Borlagdan, Leon, et al., 2013). According to the findings, root/tuber crops 

have potential health benefits in lowering the risk of chronic diseases such as cardiovascular diseases and 
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diabetes mellitus. 

Diabetes mellitus is a metabolic disorder that affects the way the body handles basic food components 

like carbohydrates, protein and fats. In the last 40 years, many people have become interested in promoting 

the potentials of indigenous plant foods in developing countries and incorporating them into modern 

healthcare system. This shift is a result of high cost of Medicare and concern over the side effect of 

therapeutic drugs (Rotenstein et al., 2012). 

The utilisation of plant food for therapeutic purposes signifies a substantial shift in public awareness of 

the value on natural flora which provides bio-active materials that have medicinal values (Balandrin, 

Klocke, Wurtele, & Bollinger, 1985b). Flora has made significant contributions towards health treatments. 

The reliability on the use of medicinal plants in the developed societies has been traced to the extraction 

and development of several drugs from plants (Okoli et al., 2007; Singh, 2015). While dietary fibres are 

acknowledged to be of significance, what has yet to be articulated is the composition of fibre in plant 

foods (Nader, Weaver, Eckert, & Lteif, 2014; Post et al., 2012; Silva et al., 2013; Vinik & Jenkins, 1988). 

For instance, a dietary fibre comprises soluble and insoluble types. Yet, nutrient databases indicate mainly 

the total fibre content with delineation into the sub-types. 

Soluble fibre: Root/tuber crops are good sources of dietary fiber with up to 14% content (Trinidad, 

Sagum, Mallillin, Borlagdan, Leon, 2013). Dietary fiber has been shown to have important health 

implication in the prevention of risk of chronic diseases such as cardiovascular diseases and diabetes 

mellitus (Trinidad, 2013). Fiber can bind with bile acids and prevent its reabsorption in the liver thus, 

inhibit cholesterol synthesis. The vicious and fibrous structure of dietary fiber can control the release of 

glucose with time in the blood, thus help in the proper control and management of diabetes mellitus and 

obesity (Trinidad, 2013).  

Cassava contains 40% of soluble fiber, which consists mainly of uronic acid, pectin and β-glucans (Tovar 

& Bjorck, 1989), whereas the insoluble fraction is rich in cellulose and lignin (Eleazu, 2016). There is an 

increasing drive to include food rich in fiber in the daily diet, and for this purpose cassava could be utilised 

because of its high content in dietary fiber (Benito, Omar and Carlos, 2013). In particular, dietary fibres 
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depending carbohydrates form of food and starch structures, are important determinants of low glycemic 

index food (Bantle et al., 2008; Eleazu, 2016; Eleazu, Eleazu, & Iroaganachi, 2016). 

In a research conducted by Trinidad, Mallillin, Sagum and Encabo (2010) on the glycemic index of 

commonly consumed carbohydrate foods in Philippines, they reported that root/tuber crops are low in GI. 

Reducing the glycemic impact of diet using foods low in GI has been shown to improve overall blood 

glucose control in patients with diabetes mellitus (Wolever, Katzman-Relle, Jenkins, Vuksan, Josse and 

Jenkins, 1994). 

Insoluble fibre: Currents reports suggests that resistant starch (RS) could be beneficial in preventing and 

managing metabolic syndrome by it process in delaying the rate at which glucose is delivered as fuel 

(Tapsell, 2004). A suggestion was made that resistant starch is beneficial in the management of type 2 

diabetes in humans (Bodinham et al., 2014). Cassava has been reported to be very rich in resistant starch 

(Ogbo & Okafor, 2015). Resistant starch is defined as that fraction of starch, which escapes digestion in 

the small intestine and passes into the large intestine where it is fermented by gut micro-flora. It is 

considered a functional component of food due to the health benefits it confers following its consumption. 

Resistant starch (RS) is naturally found in starchy foods such as cassava, potato, corn and rice. 

Fact sheets of knowledge regarding dietary fibre in diabetes management 

Some things are already known, which should form the basis of developing fibre supplements from root 

and tuber crops as well as determining the soluble fibre composition of staple carbohydrate foods. 

i. High-fibre diets, especially of the soluble fraction offer nutraceutical value in the improvement of 

carbohydrate metabolism, as it lowers cholesterol (Silva et al., 2013; Vinik & Jenkins, 1988). 

There is evidence of negative correlation between the amount of fibre content of food and the post-

prandial blood sugar level (Nader et al., 2014). Although some report appear to make this 

controversial (Eleazu, 2016), ensuring dietary fibre in meals of diabetes patients is not only 

beneficial or encouraged (Post et al., 2012), but recommended to be up to 14g/1000 kcal of foods 

(Bantle et al., 2008).  



 

53  

ii. Soluble fibres in cassava include uronic acid, pectin and β-glucans (Tovar et al., 1989). 

iii. Mushroom’s β-glucans has been acknowledged for its nutraceutical values including the 

hypocholesterolemic and hypoglycemic effects (Giavasis, 2014)  

iv. Formulating dietary supplement for diabetes management requires multiple functional ingredient 

(Pawar & Thompkinson, 2014), which now includes fibre (Brennan, 2005; Callegaro et al., 2010; 

Marinangeli & Jones, 2010). 

v. A study has clearly shown that raw and boiled cassava tubers and leaves contain different bioactive 

compounds which may have different medicinal values (Ebuehi et al., 2005), but made no mention 

of using cassava for diabetes and dyslipidaemia management. Another study team reviewed 

antidiabetic and hypolipidaemic potentials of their country’s flora (Nwodo, Nnadi, Ibezim, & 

Mbah, 2014), but never included cassava. Further, diabetes patients are advised to limit 

consumption of their staple carbohydrate foods (Federal Ministry of Health Nigeria, 2006). At 

least, these reports constitute evidence that the soluble fibres in cassava are yet to be appreciated 

as having nutraceutical value in the diet. 

vi. Even in countries where root and tuber crop meals are the main staple, their actual food 

compositions have yet to be thoroughly documented in the currently available databases (Ene-

Obong et al., 2013). 

As previously reported, there is absence of pharmacological data on the health economics’ value of 

cassava in diabetes and dyslipidaemia management (Nwose et al., 2017). There has been growing global 

interest in cassava as a staple food crop (Nassar, 2006; Welch, 2002). However, several studies emphasise 

its toxic potentials (Ariffin, Choo, & Karnaneedi, 1992; Kerac et al., 2014), thereby overshadowing the 

medicinal values. Many studies reflect on the glycaemic index (Eli-Cophie, Agbenorhevi, & Annan, 2016; 

Fasanmade & Anyakudo, M. C, 2007; Kouame, Kouassi, N'Dri Y, & Amani, 2015; Olamijulo, 2012; 

Osagie & Omoregie, 2011), without adequately acknowledging the impact of processing (Ihediohanma, 

2011). This underestimate the role that cassava can have in lowering cholesterol level in diabetes patients 

(Trinidad, et al., 2013). Yet, it is known that cassava contains alkaloids and flavonoid glycosides with 
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medicinal values (Osipitan, Sangowusi, Lawal, & Popoola, 2015; Pinto-Zevallos, Pareja, & Ambrogi, 

2016), as well as fibre (Fasanmade & Anyakudo, 2007), which can be translated for medical nutrition 

therapy management of diabetes and its cardiovascular complications including heart disease (Chen & Li, 

2007). 

2.3.3: Cassava as a global carbohydrate food crop: implications for international adoption 

About 60% of the world production of cassava is concentrated in five countries that spreads across Africa, 

Asia and South America (FAO, 2015). Other continents such as Oceania are also cultivating the food crop 

(Bourke, 2006; Onwueme, 2002). Global production is estimated to be highest in Africa and least in 

Oceania (Fig 2.11), but it is on the increase in the latter (Onwueme, 2002). Thus, there is evidence of 

cassava being globally available for food and industrial utilisation. What needs to be emphasised is the 

implication that if appreciated and integrated into diabetes management, either in medical nutrition 

therapy or pharmaceutical preparation of the dietary fibres, access to the raw material is worldwide. 

 

 

Fig 2.11: Cassava production in the world as at 20 years ago (Onwueme, 2002) 

Cassava is the third most important source of calories in the tropical Africa, after rice and maize (Nweke, 

2004). Millions of people depend on cassava in Africa, Asia and Latin America for their source of 

livelihood. The bulk of world trade in cassava is in the form of pellets and chips for feed (70 percent) and 

the balance mostly in starch and flour for food processing and industrial use (Gaffney et al., 2012). Only 
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a small part of world production of cassava is traded internationally. It is estimated that cassava ranks as 

the 850th most traded, and the 1192nd most complex product. While export value is worth almost a billion 

dollars (US$972 million) (The Observatory of Economic Complexity, 2016), it may be interesting to note 

two points from Fig 2.11 that: 

• Africa, especially Nigeria is the largest producer of cassava, yet to be among the top five exporters 

• China and the United State were first and second ranks topmost importers of cassava products (Fig 

2.12). That is, these populous countries are producing cassava and consuming it.  

 

 

Fig 2.12: Market values of cassava in China and United States 

2.3.4: Extractability of dietary fibre from cassava: implication for supplement production 

Based on the foregoing discussion, the facts about dietary fibre in cassava is arguably no more a 

gainsaying. Perhaps, what needs to be emphasised is how to develop the MNT potentials of the food crop. 

Four salient points need to be highlighted in this regard: 

i. Studies on antidiabetic plants have yet to include cassava (Ebuehi et al., 2005; Gbolade, 2009; 

Nwodo et al., 2014; Salihu Shinkafi et al., 2015). Therefore, the concept of producing dietary fibre 

supplement from cassava may be of interest, in addition to advancing the health value of the 

carbohydrate food 
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ii. Supplement or extracts of naturally-occurring dietary fibre lowers plasma LDL, VLDL-cholesterol 

and triglycerides and blood glucose (Adamson et al., 1990; Lambeau & McRorie, 2017). The 

implication of this is that supplements of dietary fibre can be and are being made from food crops.  

iii. Cassava has become an alternative food source in poultry industry, but ironically, one of its 

limitation in the field is the high fibre content (Morgan & Choct, 2016). That is, the fibre content 

of cassava is being wasted in some industries 

iv. The dietary fibres in cassava contain uronic acid, pectin and β-glucans (Tovar et al., 1989). There 

are several reference on extraction of these nutrients from food products (Adetunji, Adekunle, 

Orsat, & Raghavan, 2017; Hosseini, Khodaiyan, & Yarmand, 2016; Liu, Cao, Huang, Cai, & Yao, 

2010; Meseguer, Aguilar, González, & Martı́nez, 1998; Taylor & Buchanan-Smith, 1992; Wang, 

Chen, & Lü, 2014).  While this study is not focused on the details procedure of extraction or 

supplement preparation, it highlights the potential to enhance the agricultural and medical 

nutritional values of cassava. 

2.4: Consumers consumption behaviour 

The theory of consumer behaviour is based on the concepts of consumer utility and consumer preferences. 

It looks at how consumption behaviour is influenced to maximise the benefit from the consumption of a 

product. Consumer consumption behaviour is referred to those actions which are directed towards 

obtaining, consuming, and disposing of the products. The actions people take to satisfy various individual 

preferences affect their environment directly or indirectly (Dzene & Yorulmaz, 2011). The demand for a 

commodity can be defined as the quantity of that commodity a consumer is willing and able to purchase 

at different prices during a period. There are basic theoretical economic rationalisations behind consumer 

behaviour towards certain products or commodities. Most variables used for explaining the demand for 

any good includes the unit price of the good, the prices of comparable goods which can be substitutes and 

the wealth or income status of the consumer (Agwu, Anyanwu, & Udi, 2015). Under the fundamental 

theory of demand, as prices of commodities rise, consumers substitute by choosing less costly alternative 

which is as a result of income and demand effect. Consumers consumption behaviour is based on 
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individuals. Consumers are becoming conscious about the quality of food they consume; this is because 

a lot of evidence has linked poor food choices to chronic diseases such as diabetes. Consumers require 

information to enable them to achieve a better diet and changes in their consumption behaviour, to 

facilitate dietary behaviour changes, education that carefully determined the purpose and goal of nutrition 

is highly effective. Nutrition or diet education programs should be designed to improve consumers 

knowledge and its aim should be to support sound dietary intake within the community or a specific target 

group or population.  

2.5: Summary of the chapter 

This chapter provided the review on the global production of root and tuber crops (RTC), the role of RTC 

on Nigerian’s economy and diet, the potential management of diabetes and dyslipidaemia with the 

consumption of RTC and the facts about dietary fibre in cassava. Chapter three follows with the 

description of the study area, types, sources, sampling technique and data collection methods used. The 

functional forms have been provided to form the basis for the choice of model in the study.      
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Chapter Three 

Materials and methods 

3.1: Introduction 

This chapter explained in detail the location and description of the study area, it also explained the type 

of data utilised in the study and how it was collected including the sampling used and sample size, it also 

explained the statistical analysis used to obtain the specific objectives of the study. 

The objectives of this study is to analyse the socioeconomic characteristics influencing root and tuber 

crops consumption in favour of (imported) carbohydrate substitute in Delta State Nigeria, investigate the 

outcome of the intervention strategy (education of health value of RTC) on the changes in consumption 

behaviour of consumers in the study area and to conduct an economic and financial analysis for root and 

tuber crops value chains with a view to designing and developing policies that will improve the value 

chains of these crops in the study area.   

The analysis of the RTC in terms of their value addition at their various stages along the value chain in 

order to ascertain how value addition could be enhanced to reach a wider market, also to formulate 

agricultural policies that will improve the production environment of RTC in Delta State and Nigeria at 

large. This study is geared towards encouraging the local communities who are neglecting or abandoning 

their local nutritious food crops such as cassava and yam, and instead choosing or preferred imported 

processed wheat with the believe that processed wheat has more nutritional or health value than their 

indigenous crops. An increased consumption of RTC products in Nigeria could be achieved by correcting 

the perception of consumers through education, they believe that consuming RTC products exposes them 

non-communicable diseases and increase the risk of their exposure to diabetes and dyslipidaemia. This 

misconception by consumers is causing consumers to abandon their nutritious indigenous food crops 

thereby making diabetes and dyslipidaemia difficult to manage in Nigeria.  

This study is designed with a conceptual framework and research methods appropriate for answering the 

questions raised in the study. 
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This chapter is arranged as follows; 3.1 explained the conceptual/theoretical framework for the study. 3.2 

presents the map and location of the study area, discuss the climatic conditions, vegetation and socoi-

economic characteristics. 3.3 explanation on the data collection, the sampling procedure used for the study 

and the limitations of the study. 3.4 discussed the statistical analysis performed in order to achieve the 

research objectives. 3.5 the conclusion and summary of the chapter.     

3.1.1: Conceptual/ theoretical framework 

The two main aims of this study are the analysis of (1) information health values of root and tuber crops 

relative to wheat and how it can affect consumers consumption behaviour in diabetes and dyslipidaemia 

management; and (2) root and tuber crops (cassava and yam, respectively) value chain in Delta State 

Nigeria and how actors can produce value-added products from their respective products. An examination 

on the two broad aims portrayed the relationship among the various actors along the value chains and how 

information on the health benefits of root and tuber crops impacted on the added values along the value 

chains. This study used the following methodological and analytical tools to explore the three specific 

research objectives (Table 3.1).   
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Table 3.1: Crossmatch of research methods for specific objectives 

SN Objectives Questions Methods//design Statistics† 

 Preamble Overview 
Description 

demographics 
Descriptive 

1 

To analyse the 

socioeconomic 

characteristics 

influencing root and 

tuber crops 

consumption in favour 

of (imported) 

carbohydrate substitute 

in Delta State Nigeria.  

What are the socioeconomic 

characteristics of the 

households in Delta State 

Nigeria informing consumer 

choice between various 

products from RTC and 

wheat-based products?  

Descriptive & 

multiple 

regression 

descriptive and 

inferential 

statistics 

2 

To investigate the 

outcome of the 

intervention strategy 

(education on health 

value of RTC) on the 

changes in 

consumption 

behaviour of 

consumers in the study 

area. 

Would the incidence of 

diabetes and dyslipidaemia 

in Nigeria be mitigated by a 

move away from wheat 

towards RTC in the Nigerian 

diet?  

Intervention 

(public health 

lecture) 

pre-

intervention 

and post-

intervention 

changes in the 

behaviour 

3 

To conduct an 

economic, functional 

and financial analysis 

for root and tuber 

crops value chains 

with a view to 

designing and 

developing policies 

that will improve the 

value chains of these 

crops in the study area. 

What are the factors that 

influence actors’ decision to 

add value to their root and 

tuber crops products in 

relation to the 

information/education on 

the medical nutrition 

benefits from these crops? 

Modelling 

marketing 

margin model 

for the analysis 

of marketing 

efficiency 

 

3.1.2: Approach: the value chain approach has become an increasingly important framework for 

examining change in domestic or international trade commodities and their implications for primary 

producers (Onwualu, 2012). Value chain analysis (VCA) includes both qualitative and quantitative 

approaches.  There is no strict rule as how VCA should be conducted although one favoured approach is 

that a quantitative approach should be carried out first followed by qualitative investigation (Hellin & 

Meijen, 2006). Observation, semi-structured interviews, focus group meetings and questionnaires are also 

suggested to build up the understanding of the different value chain agents and their relationship to one 
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another. Value chain analysis concentrates mainly on the relationships of many value chain channels or 

network where both value creation and value capture occur in a value system which includes input 

suppliers, producers, distributors, partners, and collaborators, thus extending the firms access to resources 

and opportunities. Value chain analysis requires the mapping of the market channels to track and analyse 

the different contributions of the value chain actors and their interactions among themselves. An in-depth 

understanding of the interactions within a value chain will assists the researcher or investigator to identify 

the factors that influence how well or how badly the chain works. The market map defines the value chain 

actors, enabling environment and the service providers. Value chain analysis is a development approach 

that triggers economic growth by making sure that the additional income generated benefits poor farmers 

and small producers.  This study requires an in-depth understanding of the product flow of root and tuber 

crops from the primary production site to the final consumption, how the flow is being treated by the 

various actors along the chain, respective roles being played by each value chain player and also the 

various factors influencing the value chain. This research adopted the combination of research tools which 

comprises primary and secondary research followed by quantitative assessment which facilitated a 

comprehensive analysis towards the achievement of the desired results and objective of the study.  

3.1.3: Secondary research 

The secondary research laid the foundation or formed the base of this research by providing the basic 

information about the study area, it also assisted in the development of the approach which was used in 

the primary research. The secondary research also assisted the investigator to understand the root and 

tuber crops profile, the different levels of production, various market outlets, infrastructural facilities for 

logistics, various ways the products are stored and marketed. The following sources provided the 

secondary information: data from IITA, NRCRI, FAO, FMARD, ADP, DSMARD and other databases, 

government publications and journals. Publications on value chain and supply chain also provided 

information for the secondary research. 
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3.1.4: Primary research  

Primary data for this study was very important due to the fact that it enhanced the understanding of root 

and tuber crops production, collection/assembling, processing and marketing at the farm level including 

the various factors influencing actors performance along the value chain, structure of market for RTC and 

their bye products as well as profit margins at various stages of the chain. Firstly, a familiarity/awareness 

visit was embarked by the researcher in order to have a better knowledge and understanding about the 

study area. Then an interaction with relevant government officials that assisted towards the success of the 

research. The officials were mainly from Delta State Ministry of Agriculture and Rural Development 

(DSMARD), Agricultural Development Project (ADP) officials in the state, Ndokwa West ADP, the 

stakeholders, farmers and other relevant agencies in the state and Local government area. The visit 

assisted the researcher to determine the appropriate sampling frame and sample size for the investigation, 

it also enabled the researcher to know the various actors involved in RTC value chains and the different 

marketing channels in the study area. An interaction was organised with the stakeholders in the study area 

in form of focus group to gather information about RTC crop products across the value chain. The 

discussion assisted the researcher and the stakeholders to identify the existing gaps along the value chain 

and the necessary suggestions on how to bridge the gaps was provided. The focus group discussion with 

the stakeholders centred mainly on value chain practices, technology adoption, cultivation practices and 

costs, movement of products from farm gate to the local or urban markets. 

 

 

      

Fig 3.1: Value chain approach; Source: (Srivastava, Kumar, Vatis, & Prakash, 2012). 

 

• Secondary research: identification and familiarisation with the study area and identification of the 

stakeholders that function in root and tuber crops value chain. 

Secondary 
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of data 
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• Primary research: focus group discussion with the stakeholders and data collection with a well 

structured questionnaire 

• Validation of data: having an in-depth conversation and interviews with the value chain actors 

• Analysis of data and report writing 

• Submission of report: incorporation of feedback and final submission of report 

3.1.5: Framework  

The value chain framework has been used as a powerful analysis tool for strategic planning, very useful 

in identifying and understanding crucial aspects to achieve competitive strength and core competences in 

the marketplace. It has also been used to reveal how value chain activities are tied together to create value 

for the final consumer. To conduct a value chain analysis, activities are usually divided into primary and 

support activities. Primary activities are those activities that are related to the progress of the product 

towards completion such as production, processing, transportation and marketing while support activities 

are those that provide the background necessary for the effectiveness and efficiency of the primary 

activities such as input supply, extension agents and government policies. According to a report by small 

farmers’ agribusiness consortium on the value chain analysis of selected crops in North Eastern States, 

they suggested that it is important to analyse a value chain with the competence at its very heart, this is 

because the nature of value chain activities differs greatly across different industries. Value chain analysis 

can help to provide answers to the following policy questions: 

- Who are the actors operating in the value chain? 

- Is a value chain creating value added? 

- Who is creating value within the value chain? 

- Who is adding more value in the value chain? 

- What is the relation between value added creation and profit earning? 

- What is the income distribution within the value chain? 
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 Fig 3.2: Value chain analysis framework, Source: (Srivastava et al., 2012) 

 

When conducting a value chain analysis the initial step is to breakdown the key activities according to the 

activities entailed in the framework (Srivastava et al., 2012); then assess the potential for adding value 

through the means of cost advantage or differentiation, and finally determine strategies that focus on 

activities that would enable stakeholders to achieve sustainable competitive advantage.  
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3.2: Study area 

 

 

 

Fig: 3.3: Map showing vegetation types in Nigeria. Source: (Ibenegbu, 2018) 
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Fig 3.4: Map of Delta State Nigeria. Source: (Tonwe, 2020) 

 

 

 

Fig 3.5: Map showing the study area Ndokw West in Delta State. Source: (Ezeomedo & Egware, 2018) 
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3.2.1: Description of the study area. 

The study was conducted in Ndokwa West Local Government Area of Delta State Nigeria. Delta State is 

located in the Southern part of Nigeria; it is situated in the region known as the Niger Delta. Delta State 

lies approximately between longitude 5000 and 6045’E and latitude 5000 and 6030’N. It is bounded in 

the North by Edo State, at the East by Anambra State, at the South-East by Bayelsa State, and on the  

Southern flank by the Bight of Benin which covers about 160 kilometres of the State coastline. It was  

created on 27th (NPC, 2006), with a land mass of about 17,698km2 (6,833sq mi). Delta State comprises 

mainly; Anioma, Urhobo, Isoka, Ijaw, Itekiri and the other ethnic groups that make up the entire state. 

Administratively, Delta State is of August, 1991 with Asaba as its capital. Delta State has a population of 

about 4,112,445 people grouped into three senatorial districts namely Delta North, Delta South and Delta 

Central. Delta State is an oil producing state of Nigeria, it has twenty- five (25) Local Government Area 

named; Aniocha North, Aniocha South, Bomadi, Burutu, Ethiope East, Ethiope West. Ika North East, Ika 

South, Isoko North, Isoko  South, Ndokwa East, Ndokwa West, Okpe, Oshimili North, Oshimili South, 

Patani, Sapele, Udu, Ughelli South, Ukwuani, Uvwie, Warri North, Warri South and Warri South West.  

Ndokwa West Local Government Area of Delta State was created in August 1991 with its head quarter in 

Kwale. It is located within latitude 6.480E and longitude 5.450N. It has an area of 816m2 and a population 

of one hundred and fifty thousand and twenty four (150,024) people (NPC, 2006). The postal code of the 

area is 322. Ndokwa West falls under the Delta North Senatorial district for administrative purposes and 

it shares boundaries with Ndokwa East in the East, Ukwuani in the West, Isoko North in the South, 

Aniocha South in the North and Ughelli North in the Southwest. Ndokwa West consists of eight (8) 

communities which are Kwale (Utagba-Ogbe), Utagba Uno, Ogome, Abbi, Onicha Ukwuani, Emu, Obeti 

Egbo and Ndemili (Adaigho & Nwadiolu, 2016). Ndokwa West people speaks Ukwuani and English, it 

is one of the highest oil producing local government area in Delta State, and this resulted in the presence 

of some oil companies. Delta state is naturally endowed with a very good climatic condition that favour 

the cultivation of different verieties of agricultural products, both perennial and annual crops. The main 
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supply of water for agriculture is in the state is rainfall. The major food crop grown in delta state are 

cassava, yam, plantain, maize, and vegetables.  

3.2.2: Climate 

Ndokwa West has an annual mean temperature of about 250C – 280C and annual mean rainfall of 2540mm 

with september being the peak while january being the most dry with relative humidity being high 

throughout the year (Efe & Ugboma, 2011). The wet season begins from April and ends in October with 

rain at its pick during July and gradually declines during August. There is always a break in rainfall during 

August at which the atmosphere is very dry which is referred to as August break. The dry season regularly 

starts by November and ends in March (Akpuluku, 2016), it is always dry, dusty and cold wind called 

harmattan during December to early February.  

3.2.3: Vegetation 

The natural vegetation of Ndokwa west is the tropical rainforest with naturally fertile soil supporting the 

production of crops. The plant found in the area are mainly of evergreen species that produce hardwood 

but due to human activities such as deforestation, agricultural activities, construction, mining, there is 

now the emergence of grassland but they are in patches.  The trees which normally provides a shade for 

the top soils from direct effect of wind and rain have been removed due to anthropogenic activities thereby 

encouraging flooding and erosion in farmlands as well as in residential areas. A smaller portion of 

Ndokwa west LGA is located at the reverine area while the larger portion is located in the uplands (Ajayi 

& Otuya, 2005).  

3.2.4: Socio-economic characteristics  

Farming is the major economic activity in Ndokwa West LGA which is typically at subsistence level. The 

people are predominantly agrarian with major crops such as yam, cassava, maize, plantain and melon are 

grown (Adaigho & Nwadiolu, 2016), main occupation of the people is farming (Efe & Ugboma, 2011) 

others include fishing, trade, sculpting, craft making, construction of fishing nets and canoes. Ndokwa 

people have common festival called “the new yam festival” this festival is celebrated at the beginning of 

each new cropping season which coincidentally fall within the new year. The purpose of the festival is to    
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thank their god for giving them a bumper harvest the previous year and also to ask him for a good harvest 

in the present year.    

3.3:  Data 

3.3.1: Data collection 

The research participants were cassava and Yam value chain actors in Ndokwa West Local Government 

Area of Delta Sate Nigeria. Potential participants for the study were identified with the aid of the 

recruitment questionnaire which was distributed to the cassava and yam value chain actors from the list 

prepared with the assistance of the stakeholders in the study area. Recruitment questionnaire was given 

to participants that have given their consent to participate in the study. For the study it was only cassava 

and yam producers, collectors, processors as well as the marketers (sellers) of cassava, yam and wheat 

products operating in the study area and consumers’ that participated in the survey.  

The design, distribution and collection of the survey material were organised in such a way that there was 

no relationship or direct contact that existed between the chief researcher and the participants.  A team of 

six research assistants (agricultural students from Novena University Delta State) who are from Ndokwa 

west communities who speaks and understand their local dialect were trained by the chief investigator to 

assist in the data collection. The chief researcher understands and speaks the local language but choose 

not to involve in the administration and collection of the questionnaire to avoid coercion. The training 

was about explaining the purpose of the research to the assistants and how to administer and collect the 

questionnaire from the respondents; the training lasted for two weeks. The reason for recruiting the 

research assistants for the study was to make sure that the lead investigator did not initiate any contact 

with the participants during the research to avoid bias or coercion.  Respondents used for the study were 

actors who are above the age of 18 years and are not over 80 years. The reason for selecting the age range 

is because people below the age of 18 are not allowed to own their own farm and cannot give their consent 

without the approval of their parents, while people above 80 years are regarded as very old and are no 

more productive but are regarded as dependents.  
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A participant information sheet was distributed to participants and proper explaination in English and in 

local dialect was performed in order for perticipants to have a clear understanding of what the study was 

all about by the research assistants. Reasonable amount of time was given to potential participants to 

decide whether to participate in the research or not, people who agreed to participate in the study were 

required to sign a consent form. The information that was collected from the respondents includes; their 

socioeconomic characteristics such as age, sex, household size, marital status, education level, annual 

income, as well as information on their farming experience, resource use, consumption behaviour, costs 

and returns from the various value chain activities and their health status. 

The collection of data used for this study lasted for nine months, from December 2017 - August 2018, the 

data was mainly from the previous planting season which was 2016 season. The reason for using previous 

season data was because the produce for the present season were not yet ready at the time of the study 

and data for quantity produced, quantity sold, consumption and wastage were not available for the current 

planting season. An intervention strategy i.e awareness on the health values of root and tuber crops relative 

to wheat was also introduced to the respondents in the urban as well as the rural areas in the local 

government area. The intervention was for only the consumers in rural and urban areas in order to bring 

about change in their consumption behaviour. The intervention was in the form of seminar, group 

discussion and giving out flyers.  

3.3.2: Limitation of the study 

This study was limited to Ndokwa west LGA of Delta state. The reason was based on being the primary 

performance site of the parent research program (re: prediabetes and cardiovascular complications studies 

(PACCS)), expanding the study scope to cover more Local GovernmentAreas in the State would have 

increased the reliability of the sample collected for the study. The sample size was limited to 310 

respondents owing to the nature and the volume of data required for the study. In the subsequent research 

the scope of the study area should be increased to more Local Government Areas of the State. Most of the 

information provided by the producers (farmers), local collectors, processors, and marketers were based 
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on their memory recall ability as no record of any activity or operation performed were kept so their ability 

to remember at that point of answering the survey questions would have affected the information provided.  

3.3.3: Sampling procedure 

The target of the survey was the various categories of actors that perform economic activities along the 

root and tuber crops value chain in the study area. The questionnaire was designed in english language 

and was assessed for reliability and validity by quick survey of opinion from the research community 

(colleagues at CSU Orange campus and Community health department of Novena University). There was 

no Chronbach’s alpha Coefficient test. During its administration to the respondents, the research assistants 

translated the questions to the perticipants in the local language (dialect) that they can understand. The 

questionnaire consist of open and closed ended questions which were designed to elicit the appropriate 

information required from the various actors that operates along the value chain of root and tuber crops 

in the study area. This study adopted the multi-stage stratified random sampling procedure. First was the 

purposive sellection of Ndokwa west Local Government Area for the study. The reason was based on 

being the primary performance site of the parent research program (re: prediabetes and cardiovascular 

complications studies (PACCS)).  

Secondly was the stratification of the value chain actors. For this purpose, the questionnaire were 

segregated into five sections to capture the different stakeholders in the value chain – re: producers, 

collectors, processors, sellers and consumers. The third stage was the random selection of 80 producers, 

50 collectors, 30 processors, 30 sellers/marketers and 120 consumers (60 in rural vs 60 urban) respectively 

making a total sample size of 310 respondents for the study. 

3.4: Statistical analysis 

Data were analysed using descriptive statistics, value chain mapping, multiple regression analysis, 

marketing margin analysis and quantitative analysis technique as they relate to the various specific 

research objectives. Each section of the questionnaire represented a dataset that was analyzed for the 

various research objectives as shown in table 3.2. Inferential analysis included regression analysis. 
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All descriptive statistics were performed using Excel (version 10) Analysis Tool PAK. Regression 

analysis were performed using IMB SPSS version 21&25, the summary of the statistical analysis 

employed is shown in  (Table 3.2) 

Table 3.2: Summary of statistical analyses employed 

SN Objectives Statistics Dataset 

Preamble Overview of respondents Descriptive General 

1 

To analyse the socioeconomic characteristics 

influencing root and tuber crops consumption in 

favour of (imported) carbohydrate substitute in 

Delta State Nigeria. 

Descriptive 

#5: 

Consumption 

questionnaire 

Inferential* 

2 

. To investigate the outcome of the intervention 

strategy (education on health value of RTC) on 

the changes in consumption behaviour of 

consumers in the study area.  

Descriptive 

Pre- & Post- 

intervention analysis 

3 

To conduct economic, functional and financial 

analysis for root and tuber crops value chains 

with a view to designing and developing policies 

that will improve the value chains of these crops 

in the study area 

Economic analysis 

#1 - 5: all 

questionnaires 
Financial analysis 

Functional analysis 

 

*Regression analysis performed on different research objectives 

1) Analysis for Production determinant:   

• To analyse the factors that affect the quantity of  

i. Cassava produced  

ii. Yam produced 

2) Analysis for ‘Consumption determinants’:  

• to determine the factors that affect the quantity of  

i. Cassava products consumed  

ii. Yam products consumed 

iii. Wheat products consumed  

iv. Whether there is similarities or differences between rural vs. urban communities  

Descriptive statistics such as percentages, frequencies and tabulations were used to achieve the 

socioeconomic characteristics of the respondents. Multiple regression analysis was used to determine how 

many independent variables affect consumption of cassava, wheat and yam in urban as well as in rural 

communities. It was also used to determine how various independent variables affect the production of 

cassava and yam in the community. Pre-intervention and post-intervention outcome were also analysed 

using a Venn diagram, while marketing margin analysis was used to achieve objective three. 
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Multiple regression analysis: the four functional forms (linear, double-log, semi-log and exponential) 

were filled into the production and consumption functions in this study. Economic, statistical and 

econometric criteria were employed to choose the lead equation-based coefficient of determination (R2), 

significant level of the parameters and signs of the estimated coefficients that conform to the a priori 

expectations were chosen as the lead equation.  

A priori expectation: from basic economic knowledge, the following were expected. From the demand 

study, as the price of root and tuber crops increases, their quantity demanded decreases. Hence, a negative 

coefficient ought to be obtained. As prices of substitute good (wheat) increases, the quantity of root and 

tuber crops bought should increase if they are normal goods and otherwise if they are inferior goods. As 

household size increases, the demand for root and tuber crops should increase, as the age of the 

respondents increases, the amount of root and tuber crops bought should also decrease while the quantity 

of the substitute wheat bought should increase because older people are likely to prefer wheat due to 

presumed health value, the frequency of wheat purchase should influence wheat demand positively. 

Implicitly, the multiple regression model (consumption and production function) is as follows. 

Y = f(X1, X2, X3, X4, X5, X6, X7, X8, e)………………………………………… (1) 

Where, 

X1 = Age of respondents (yrs.) 

X2 = Level of education (yrs.) 

X3 = Household size (No) 

X4 = Reason for consumption (health value) 

X5 = Annual income (N) 

X6 = Cassava price (N) 

X7 = Yam price (N) 

X8 = Wheat price (N) 

e = error term 
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The functional forms are expressed explicitly as. 

Linear  

Y = b0 + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6 + b7X7 + b8X8 + e 

Double log  

Log Y = Log b0+ b1LogX1 + b2LogX2 + b3LogX3 + b4LogX4 + b5LogX5 + b6LogX6 + b7LogX7 + 

b8LogX8 + e 

Semi-log 

Y = Logb0 + b1LogX1 +b2LogX2 + b3LogX3 + b4LogX4 + b5LogX5 + b6LogX6 + b7LogX7 + 

b8LogX8 + e 

Exponential 

Log Y = b0 + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6 + b7X7 + b8X8 + e 

Where,  

   b0 = constant 

   b1 – b8 estimated coefficients 

   x1 – x8 are as defined in equation (1) 

 

Marketing margin Analysis: marketing margin is the difference between the price paid by the consumer 

and the price the producer/farmer received for production. The marketing margin of the various actors 

that operate along root and tuber crops value chain in the study area were determined. They are producers, 

collectors/assemblers, processors and marketers. Explicitly, it was computed as follows. 

Marketing margin = Selling price – Purchase price (Emokaro, Ekunwe, & Osawaru, 2010) 

Mm = Sp – Pp 

Where, 

Mm- marketing margin 
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Sp- selling price 

Pp- purchase price 

3.5:  Summary of the chapter 

This chapter discussed the statistical analytical methods used to achieve the specific objectives of the 

study. It also explained the study area with its location, characteristics, climate and vegetation and lastly, 

it discussed the sampling method, sampling frame and sample size used for the study. The next chapter 

discussed the socio-economic characteristics that affect production and consumption of root and tuber 

crops in the study area.  
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Chapter Four 

Socioeconomic characteristics influencing root and tuber crops consumption in favour of imported 

carbohydrate substitute wheat in Delta State Nigeria. 

This chapter is arranged as follows; section 4.1 discussed the importance and determinants of quantity of 

food consumed by an individual or household, the share of income that goes into food in Africa. Section 

4.2 discussed about RTC production in Nigeria and the quantities produced. Section 4.3 explained the 

socoi-economic characteristics of RTC producers in the study area. Section 4.4 looked at the relationship 

between output produced with the respective inputs used. Section 4.5 explained the consumption 

determinants RTC producers in the study area. Section 4.6 discussed in detail the factors that influence 

RTC production as well as their consumption in the study area. Section 4.7 concludes the chapter while 

section 4.8 summarises the entire chapter.       

 

4.1: Introduction 

Food is regarded as one of the basic necessities of life and also as a key component in measuring 

fundamental welfare. A healthy and productive lifestyle of any household can be achieved as a result of 

its access to adequate quality food (Titus & Adetokunbo, 2007). Most of the rural households in Africa 

use at least two third of their consumption budget on food. In low income countries such as Nigeria, food 

account for the largest share of the household expenditure, but requires a steady production in order to 

meet consumer demand (Sanusi & Babatunde, 2017). Fundamental welfare dimensions such as food 

security, nutrition, health and poverty are all aspects of food. The main determinant of changes in quantity 

or quality of food a household require or consume is changes or growth in income. When income increases 

households are left with more disposable income thereby resulting in increased demand across different 

types of food, a shift from inferior foods to more quality and high nutritious value food (Pingali, 2007). 

 Availability of food in sufficient quantity and quality is regarded as the starting point of economic 

development, social interaction, political stability and security of any nation.  A Household’s intention is 

to maximise its wellbeing and take member needs and preferences and also budgetary constraints into 
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account. The cost of the food purchased should be less than or equal to the entire household income.  

Consumers eating behavior is an important aspect of life as it can influence their health over a long term, 

consumption of food with low quality are understood to cause many health problems. 

4.1.1: Global root and tuber crops production  

Majority of human food sources is supplied by three main crop groups: cereals, legumes and RTC. The 

RTC are main source of carbohydrate in many region, especially in sub-Saharan Africa where up to 50 

percent of the population diet comprises RTC (Daryanto et al., 2017).  They are mainly used as staple 

foods in many developing countries. Majority of the traditional delicacies consumed in various parts of 

Africa, Asia and Latin America are from RTC. Compared to other staples, RTC are responsible for a 

larger amount of energy and nutrition per unit area of land and time with some contributing essential 

elements such as iron, zinc, calcium, and vitamins A and C. They serve as functional foods rich in 

phytochemicals: bioactive, anti-oxidants and probiotic compounds (Saranraj, Behera, & Ray, 2019). 

These crops require less intensive management systems and are processed into numerous food varieties, 

livestock feeds and industrial raw materials (Muimba-Kankolongo, 2018). 

The total output from major RTC such as cassava and yam produced globally in 2017 amounted to 292 

and 73 million metric tons with Africa producing 61% of the total cassava and 97% of the total yams 

respectively (FAO, 2019). Despite these achievements in the production of RTC in Africa, Africans food 

policy over the past has been focused on increasing the production of cereals which do not do well under 

tropical environment.  There are many reasons to increase the production of RTC globally and in Africa 

in particular. Roots and tubers produce more food per unit area of land than other crops. Many of them, 

like potato and sweet potato, have short planting cycle – 3-4 months before maturity – thereby 

encouraging continuous production. Moreover, they are efficient in adapting to a range of agro-ecological 

conditions and efficiently convert natural resources into more usable products. They have greater 

potentials than other crops in terms of water use efficiency (WUE), nutrient content and they also have 

higher water productivity than cereals, also, they are rated among the most energy productive crops 
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producing 5600 kcal per cubic metre of water  (Daryanto, Wang, & Jacinthe, 2016). They are also valuable 

sources of minerals, vitamins and antioxidants (Bradshaw, 2010). 

In the tropical region, RTC are recognised for contributing significantly in form of sustaining economic 

development because they provide income to farmers who produce them. The adaptability of RTC to 

marginal soil, contribution to domestic food security and their ability to be intercropped with other food 

crops make them very important among the poor farming communities. Presently, commercial farmers 

are showing interest in their large scale production due to their tolerance to environmental perturbation 

such as climate change (Weerarathne, Marambe, & Chauhan, 2017).  

4.2: Root and tuber crops production in Nigeria 

Nigeria is the highest producer of the major RTC such as cassava and yams in the world. In 2017 Nigeria 

produced over 59 million metric tons of cassava and 47 million metric tons of yams respectively (FAO, 

2019). These huge quantities harvested annually of the crops can be attributed to the growing population, 

availability and accessibility of high yielding varieties provided by International Institute of Tropical 

Agriculture (IITA), root crops research institutes as well as the increase in area allocated for their 

production. RTC growing belts in Nigeria are located within the agro-ecological zones of the South-South, 

South-West, South-East, North-Central and North-West regions (Odok, 2018).  

In the past, production of RTC was only based on ensuring food security due to government preference 

on the production of cash crops and cereals, but presently the trend has changed due to numerous uses of 

roots and tubers ranging from human consumption to industrial use. Often times, especially in Nigeria 

diabetes patients are misinformed about carbohydrates consumption resulting in patients reducing their 

intake or total avoidance of starchy staples which are mainly RTC, leading to poor management of 

diabetes in Nigeria (Udenta et al., 2014). This misconception has greatly affected both the consumers and 

producers of RTC. There is an urgent need to investigate the factors affecting the consumption of RTC in 

the study area. It is essential to include local food production and consumption preferences within research 

into the rural economy and the needs of the population.  

 



 

79  

4.3: Socioeconomic characteristics (SEC) of producers of root and tuber crops in the study area. 

The socioeconomic characteristics (SEC) of root and tuber crops (yam and cassava) producers were 

analysed. The analysis was performed to create the true picture of the processes involved in production 

which makes the crop available for consumption in the study area. On assessment of those who produce 

cassava and/or yam in the study area, 55 responses comprising 43-females and 12-males were received. 

In the input and output evaluation of producers, regression analysis was performed using four functional 

forms to determine a ‘lead equation’. Criteria for the determination of the lead equation were a 

combination of ‘least standard error’ and highest R2. On the consumption i.e. demand analysis of root and 

tuber crops relative to wheat as main carbohydrate food crop in the study area, socioeconomic 

characteristics as well as other independent variables were analysed to ascertain how they impact on urban 

and rural participants’ consumption behavior in the study area. 

The SEC of both cassava and yam producers was treated together because majority of the producers in 

the study area practice mixed cropping, planting both cassava and yam on the same piece of land at the 

same cropping season. 

                                 Table 4.1: Respondents’ SEC distribution 

 N Proportion 

Female 43 78% 

Male 12 22% 

Cassava producers* 55 100% 

Yam producers* 48 87% 

Both cassava & yam 55 100% 

*All the 55 producers produce Cassava while only 48 persons produce Yam  

The distribution of the respondents based on gender and percentages of crop produced were shown in 

Table 4.1. The percentage of female producers was 78% while male was 22%, an indication that majority 

of the producers were female. The entire respondents (55) are all cassava producers while only 48 of them 

produce yam. 
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The design, distribution and collection of the survey material were organised in such a way that there 

was no relationship or direct contact that existed between the chief researcher and the participants.  A 

team of six research assistants (agricultural students from Novena University Delta State) who are from 

Ndokwa west communities who speaks and understand their local dialect were trained by the chief 

investigator to assist in the data collection. The chief researcher understands and speaks the local 

language but choose not to involve in the administration and collection of the questionnaire to avoid 

coercion.  

                     Fig 4.1: Percentage by gender as producers and non-producers of yam  

 

Re-examination of the percentages of male and female producers of yam was shown in Fig 4.1. illustrating 

that majority of yam producers were male in the study area. 

 

                                   Table 4.2: Household size of respondents 

HHZ Single Married 

1-5 persons 7 14 

6-10 persons 18 11 

11-15 persons 3 2 

16-20 persons 0 0 

>20 persons 0 0 

Total 28 27  
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Fig 4.2: Relative frequencies of stratified age-groups of producers 

 

 The socioeconomic characteristics of root and tuber crops producers were given in Table 4. 1 – 

Table 4.4 and Fig 4.1, 4.2 and 4.3, respectively. 

                Table 4.3: Distribution of respondents by education and years of farming 

Educational level N 

Years of experience in farming 

1-5 yrs 6-10 yrs 11-15 yrs 16-20 yrs >20 yrs 

Primary or none 13 0 0 1 2 10 

Secondary 15 0 3 3 4 5 

Tertiary 27 12 2 1 1 11 

 

                       Table 4.4: Absolute and relative frequencies of respondents 

 Units of measure Absolute Hz Relative Hz %) 

Output 

≤ 20 baskets 2 3.9% 

21-30 baskets 4 7.9% 

31-40 baskets 2 3.9% 

   

41-50 baskets 8 15.7% 

≥ 51 baskets 35 68.6% 

≤30years, 
11%

31 - 40 
years, 27%

41 -
50years, 

40%

51 - 60 
years, 20%

>60years, 
2%
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Farm size 

< 1 hectare 23 41.8% 

1-1.5 hectare 24 43.6% 

1.6-2 hectare 4 7.3% 

> 2hectare 4 7.3% 

Cassava variety 

local 36 65.5% 

improved 11 20.0% 

both 7 12.7% 

others 1 1.8% 

 

 

 

 

Fig 4.3: Absolute and relative frequencies of respondents based on farm, variety and output 

 

4.4: Relationships between inputs and outputs of root and tuber production in study area 

4.4.1: Cassava 

The four functional forms estimations regarding input and output relationships in cassava production are 

shown in Table 4.5. The double-log functional form was chosen as the lead equation because it was the 

functional form with the least standard error (0.182), having the second highest coefficient of multiple 

determination R2 (0.862 or 86.2%). It is the form with the second highest f-value (8.04); it has the second 

highest number of statistically significant exogenous variables and its significant exogenous variables 

conform with a priori expectations. 

 

85%
72% 69%

0%

20%

40%

60%

80%

100%

Farm size ≤1.5 hectares Local cassava variety Output ≥ 1.25 Tonnes p.a.

Producers
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 Table 4.5: Estimate of the multiple regression results on the relationship between inputs utilised and 

outputs produced from Cassava production. 

Variables Linear Double Log Semi-Log Exponential 

Dependent variable: Cassava produced 

Constant 

 

35.945 

(0.134) 

-1.647 

(0.591) 

-67.103 

(0.442) 

2.676 

(0.019)* 

Age 

 

2.067 

(0.009)* 

0.191 

(0.006)* 

3.872 

(0.038)* 

0.081 

(0.021)* 

Gender 
-0.001 

(0.895) 

-0.104 

(0.733) 

-1.314 

(-0.971) 

-8.793 

(0.816) 

Marital Status 
0.185 

(0.622) 

-0.008 

(0.937) 

1.235 

(0.658) 

0.002 

(0.891) 

Household Size 
0.138 

(0.330) 

0.104 

(0.299) 

1.229 

(0.660) 

0.009 

(0.185) 

Level of education 
1.866 

(0.027)* 

0.075 

(0.055)* 

2.394 

(0.032)* 

0.055 

(0.138) 

Farming experience 
0.000 

(0.000)* 

0.626 

(0.000)* 

15.667 

(0.000)* 

1.317 

(0.000)* 

Farm size 
0.001 

(0.052)* 

2.232 

(0.387) 

0.001 

(0.106)** 

1.927 

(0.482) 

Qty of planting material  
-2.977 

(0.202) 

-0.665 

(0.388) 

-35.198 

(0.115) 

0.006 

(0.957) 

Price of stem 
-0.008 

(0.776) 

0.093 

(0.159) 

2.233 

(0.227) 

-0.001 

(0.337) 

Land preparation  
0.000 

(0.865) 

-0.90 

(0.068) 

-1.809 

(0.185) 

4.885 

(0.399) 

Planting 
0.000 

(0.480) 

-2.181 

(0.372) 

-5.819 

(0.399) 

1.842 

(0.892) 

Weeding 
6.066 

(0.986) 

0.036 

(0.622) 

-0.450 

(0.828) 

0.000 

(0.363) 

Fertiliser application 
2.005 

(0.066)* 

0.084 

(0.057)* 

1.892 

(-0.122) 

0.101 

(0.043)* 

Harvesting 
-0.440 

(0.809) 

0.120 

(0.567) 

4.612 

(0.439) 

-0.092 

(0.271) 

R2 0.867 0.862 0.809 0.843 

Standard error 4.289 0.182 5.139 0.194 

F-Value 8.391 8.037 5.456 6.889 

                     *1%; **5%; and ***10% significant levels 

 

4.4.2: Yam 

The exponential functional form was selected as the lead equation for yam production in the study area, 

this is because it is the form with the least standard error of estimation 0.313, having the second highest 
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coefficient of multiple determinations 0.580 or 58%, having the highest number of significance of 

independent variables, having second to highest of F-value and also the significant independent variables 

conforms with a priori expectations as shown in Table 4.6. 

 

Table 4.6: Estimate of the multiple regression results on the relationship between inputs utilised and 

outputs produced from Yam production.  

Variables Linear Double Log Semi-Log Exponential 

Dependent variable: Yam produced 

Constant 

 

1.434 

(0.983) 

-2.406 

(0.698) 

-167.703 

(0.444) 

2.453 

(0.212) 

Age 

 

0.541 

(0.097)* 

-0.115 

(0.230) 

-3.703 

(0.270) 

0.014 

(0.136) 

Gender 
18.144 

(0.014)* 

0.216 

(0.389) 

8.977 

(0.311) 

0.014 

(0.029)* 

Marital Status 
3.775 

(0.667)* 

0.049 

(0.792) 

3.218 

(0.620) 

0.098 

(0.096)** 

Household Size 
-1.581 

(0.139) 

0.093 

(0.588) 

3.478 

(0.562) 

-0.046 

(0.139) 

Level of education 
6.016 

(0.052)* 

0.148 

(0.438) 

4.711 

(0.483) 

0.174 

(0.052)* 

Farming experience 
-3.853 

(0.063)* 

-0.102 

(0.476) 

-2.746 

(0.582) 

-0.122 

(0.043)* 

Farm size 
0.008 

(0.695) 

0.518 

(0.410) 

19.380 

(0.381) 

0.000 

(0.721) 

Qty of seed yam  
2.449 

(0.019)* 

0.315 

(0.125) 

11.174 

(0.122) 

0.071 

(0.019)* 

Land preparation 
0.413 

(0.202) 

0.346 

(0.099)** 

12.480 

(0.091)** 

0.013 

(0.173) 

Planting 
-5.149 

(0.033)* 

-0.065 

(0.759) 

-2.304 

(0.757) 

-0.143 

(0.040)* 

Weeding 
1.537 

(0.925) 

-0.050 

(0.865) 

-2.875 

(0.778) 

9.993 

(0.832) 

Fertilizer application 
0.001 

(0.737) 

0.190 

(0.488) 

7.297 

(0.448) 

1.941 

(0.738) 

Harvesting 
-2.105 

(0.765) 

0.024 

(0.989) 

-3.771 

(0.951) 

-0.043 

(0.833) 

R2 0.593 0.367 0.368 0.580 

Standard error 10.824 0.384 13.490 0.313 

F-Value 2.128 0.848 0.849 2.015 

  *1%; **5%; and ***10% significant levels 
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4.5: Consumption determinants of RTC with respect to wheat in the study area – rural vs. urban 

comparison 

There is a broad recognition that appropriate intake of food has a major influence on public health.  The 

major determinant of food choices is hunger, but when many options are available to choose from, what 

consumers choose is not determined solely by physiological or nutritional needs but consumers’ 

socioeconomic characteristics and also personal, social, cultural, economic and emotional factors (Oti, 

2018). The socioeconomic characteristics and resource of individual household have been identified as 

among the basic factors influencing the food security status of households. As the world economy 

becomes more integrated and the barriers in communication solved by technology, diet transition is 

inevitable. Urbanisation has been identified as one of the crucial determinants of dietary transition 

resulting in accelerated shift in diets (Cockx, Colen, & De Weerdt, 2017). The differences in the pattern 

of food consumption among rural and urban dwellers may be attributed to location. While rural based 

households may only be able to access the food produced in their locality, their urban counterparts may 

have access to a wider variety of food items produced outside their area. The differences in urban and 

rural food demand and consumption with regards to RTC relative to wheat was statistically analysed and 

is discussed below. 

4.5.1: Urban vs. rural cassava consumption in the study area 

The statistical analysis of urban cassava consumption revealed that among the eight independent variables 

regressed using all the four functional forms, it was only age, income and cassava price that were 

statistically significant based on the lead equation taken. The reason for choosing exponential functional 

form as the lead equation was because it is the form that has the least standard error, the highest coefficient 

and the variables that are significant conformed to a priori expectation as shown in Table 4.7. 
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Table 4.7: Estimate of the multiple regression results on the factors influencing urban Cassava 

consumption in the study area 

Variables Linear Double Log Semi-Log Exponential 

Dependent variable: Cassava consumed (urban) 

Constant -2305.81 

(0.964) 

-2.412 

(0.582) 

-972955 

(0.032)* 

9.802 

(0.00)* 

Age 

 

-15.587 

(0.166) 

0.061 

(0.909) 

60458.08 

(0.267) 

-0.001 

(0.000)* 

Level of education 

 

37.718 

(0.081)* 

0.592 

(0.043)* 

39750.43 

(0.168) 

0.000 

(0.683) 

Household Size 

 

458.839 

(0.004)* 

0.289 

(0.066)* 

22674.56 

(0.146) 

0.004 

(0.113) 

Health Value 

 

1.755 

(0.200) 

-0.127 

(0.327) 

-4242.51 

(0.743) 

1.312 

(0.542) 

Annual income 

 

-1.077 

(0.088)* 

0.885 

(0.006) 

22339.91 

(0.464) 

2.664 

(0.010)* 

Cassava price 

 

-2.288 

(0.510) 

0.165 

(0.482) 

43635.32 

(0.069)* 

0.000 

(0.000)* 

Yam price 

 

-4829.97 

(0.217) 

-0.390 

(0.248) 

-45941.5 

(0.176) 

-0.093 

(0.138) 

Wheat price 

 

5250.485 

(0.108) 

0.509 

(0.205) 

106116.7 

(0.011)* 

-0.089 

(0.089) 

R2 0.929 0.914 0.688 0.950 

Standard error 30814.37 0.644 64471.27 0.489 

F-Value 50.421 41.202 8.528 74.176 

   * 1%, ** 5%, *** 10%, significance levels 

 

The analysis of the variables that affect the quantity of cassava consumption among rural respondents 

revealed that household size and annual income of the respondents has some impact in the quantity of 

cassava products they consume. The double-log functional form was chosen because it is the form with 

the least error of estimation and the function with the highest coefficient of multiple determinations (R2) 

of 0.770 (77%) as shown in Table 4.8. 
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Table 4.8: Estimate of the multiple regression results on the factors influencing rural Cassava 

consumption in the study area 

Variables Linear Double Log Semi-Log Exponential 

Dependent variable: Cassava consumed (rural) 

Constant 

 

-906.792 

(0.160) 

-1.290 

(0.785) 

-7726.22 

(0.012)* 

4.456 

(0.00)* 

Age 

 

-0.002 

(0.000)* 

0.025 

(0.894) 

-144.286 

(0.210) 

3.608 

(0.000)* 

Level of education 

 

0.006 

(0.027)** 

0.231 

(0.103) 

211.457 

(0.018)* 

8.575 

(0.070)*** 

Household Size 

 

-0.003 

(0.040)** 

0.686 

(0.005)* 

509.218 

(0.001)* 

-2.812 

(0.292) 

Health Value 

 

94.962 

(0.041)** 

0.491 

(0.265) 

593.613 

(0.033)* 

0.072 

(0.357) 

Annual income 

 

237.335 

(0.276) 

0.482 

(0.099)*** 

346.801 

(0.055)** 

0.288 

(0.443) 

Cassava price 

 

121.719 

(0.339) 

0.140 

(0.445) 

70.594 

(0.531) 

0.269 

(0.223) 

Yam price 

 

-88.545 

(0.153) 

0.073 

(0.577) 

-68.214 

(0.399) 

-0.007 

(0.950) 

Wheat price 

 

0.352 

(0.600) 

-0.674 

(0.326) 

82.222 

(0.844) 

0.000 

(0.733) 

R2 0.639 0.770 0.762 0.606 

Standard error 483.341 0.639 392.1012 0.836 

F-Value 6.860 12.997 12.430 5.972 

  *1%; **5%; and ***10% significant levels 

 

4.5.2: Urban vs. rural consumption of yam in the study area 

In urban yam consumption out of the eight exogenous variables fitted in the consumption model only 

three variables were significant at different levels of significance, they are Age, Household size and 

Cassava price. Exponential functional form was chosen as the lead equation because; it is the equation 

with the least standard error of 0.272, has the highest coefficient of multiple determination of 0.652 (65%) 

and has the highest f-statistic of 7.272 as shown in Table 4.9. 
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Table 4.9: Estimate of the multiple regression results on the factors influencing urban Yam consumption 

in the study area 

Variables Linear Double Log Semi-Log Exponential 

Dependent variable: Yam consumed (urban) 

Constant 
-91.399 

(0.415) 

-62.273 

(0.387) 

-1096.30 

(0.338) 

-3.712 

(0.595) 

Age 
-0.374 

(0.000)* 

-0.885 

(0.000)* 

-12.621 

(0.000)* 

-0.26 

(0.000)* 

Level of 

education 

 

-1.015 

(0.518) 

0.058 

(0.735) 

1.518 

(0.575) 

-0.095 

(0.338) 

Household Size 
1.693 

(0.017)* 

0.350 

(0.006)* 

5.022 

(0.013)* 

0.112 

(0.012)* 

Health Value 
0.051 

(0.897) 

-0.008 

(0.946) 

0.295 

(0.873) 

4.193 

(0.999) 

Annual income 
1.119 

(0.340) 

-0.006 

(0.917) 

0.095 

(0.918) 

6.497 

(0.375) 

Cass. price 
-0.011 

(0.033)** 

-4.201 

(0.089)*** 

-66.813 

(0.088)** 

-0.001 

(0.029)* 

Yam price 
0.003 

(0.619) 

2.132 

(0.725) 

39.682 

(0.680) 

0.000 

(0.658) 

Wheat price 
0.000 

(0.890) 

0.997 

(0.736) 

17.642 

(0.707) 

-1.485 

(0.909) 

R2 0.608 0.597 0.554 0.652 

Standard error 4.353 0.293 4.645 0.272 

F-Value 6.021 5.743 4.815 7.272 

*1%; **5%; and ***10% significant levels 

 

 Double-log functional form was chosen as the lead equation for rural yam consumption in the 

study area. The reason was because it is the functional form with the lowest standard error of estimation 

0.264, the highest coefficient of multiple determination of 0.700 (70%) and highest f-statistics of 9.06 as 

shown in Table 4.10. 
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Table 4.10: Estimate of the multiple regression results on the factors influencing rural Yam 

consumption in the study area. 

Variables Linear Double Log Semi-Log Exponential 

Dependent variable: Yam consumed (rural) 

Constant 
 -9.132 

(0.383) 

-0.432 

(0.828) 

-44.668 

(0.388) 

1.488 

(0.003)** 

Age 
4.237 

(0.000)* 

0.347 

(0.000)* 

6.485 

(0.000)* 

0.207 

(0.000)* 

Level of education 
0.013 

(0.144) 

0.261 

(0.324) 

7.444 

(0.277) 

0.001 

(0.176) 

Household Size 
0.180 

(0.235) 

0.198 

(0.046)* 

3.244 

(0.199) 

0.010 

(0.134) 

Health Value 
0.009 

(0.986) 

-0.055 

(0.646) 

-2.032 

(0.516) 

0.010 

(0.670) 

Annual income 
0.706 

(0.055)** 

0.252 

(0.031)** 

2.739 

(0.350) 

0.031 

(0.060)*** 

Cass. price 
3.970 

(0.434) 

0.054 

(0.192) 

0.483 

(0.646) 

2.625 

(0.254) 

Yam price 
0.035 

(0.716) 

0.003 

(0.955) 

-1.040 

(0.503) 

0.002 

(0.597) 

Wheat price 
8.502 

(0.904) 

0.017 

(0.793) 

1.098 

(0.503) 

-5.895 

(0.852) 

R2 0.575 0.700 0.544 0.621 

Standard error 6.591 0.264 6.833 0.297 

F-Value 5.249 9.059 4.614 6.361 

   *1%; **5%; and ***10% significant levels  

 

4.5.3: Urban vs. rural wheat consumption in the study area 

Wheat has become one of Nigeria’s most important agricultural commodity imports. In 2015, the country 

imported about 4.3 million metric tons of wheat at a cost in excess of $3 billion. Wheat is consumed in 

various forms in Nigeria ranging from biscuits, bread, spaghetti and other items virtually in every home 

(Falola, Achem, Oloyede, & Olawuyi, 2017). The continuous increase in wheat demand can be attributed 

to increasing urbanisation and population growth. This study analysed the various factors that influence 

the consumption of wheat in the study area. 

The analysis of urban wheat consumption shows that among the eight variables included in the 

consumption model only three exogenous variables were statistically significant at different levels of 

significance as shown in Table 4.11; these were household size, annual income and cassava price. All the 
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statistically significant variables have positive relationship with the explanatory variable. The functional 

form that was chosen as the lead of equation is double-log functional form. This was because it has the 

least standard error of estimation of 0.203, has the highest coefficient of multiple determination (R2) of 

0.515. This implies that variations in the explanatory variables explained only 51.5% of the total variation 

in quantity of wheat consumed in the study area. 

Table 4.11: Estimate of the multiple regression results on the factors influencing urban Wheat 

consumption in the study area. 

Variables Linear Double Log Semi-Log Exponential 

Dependent variable: Wheat consumed (urban) 

Constant 

 

-260.012 

(0.055)** 

-105.924 

(0.043)** 

-2541.51 

(0.052)** 

-8.985 

(0.094)*** 

Age 

 

0.018 

(0.826) 

0.004 

(0.977) 

-0.027 

0.994) 

0.001 

(0.797) 

Level of education 

 

-1.711 

(0.345) 

-0.100 

(0.462) 

-2.964 

(0.388) 

-0.058 

(0.426) 

Household Size 

 

1.157 

(0.164) 

0.157 

(0.077)** 

3.328 

(0.131) 

0.054 

(0.107) 

Health Value 

 

-0.104 

(0.815) 

0.030 

(0.717) 

0.218 

(0.916) 

0.001 

(0.966) 

Annual income 

 

5.319 

(0.036)** 

0.198 

(0.071) 

5.439 

(0.048)** 

1.977 

(0.050)** 

Cassava price 

 

0.022 

(0.001)* 

6.959 

(0.000)* 

165.577 

(0.001)* 

0.001 

(0.000)* 

Yam price 

 

0.007 

(0.352) 

3.930 

(0.351) 

92.696 

(0.380) 

0.000 

(0.324) 

Wheat price 

 

0.001 

(0.779) 

0.693 

(0.762) 

13.662 

(0.811) 

3.606 

(0.735) 

R2 0.478 0.515 0.490 0.502 

Standard error 5.150 0.203 5.092 0.206 

F-Value 3.551 4.119 3.721 3.908 

   *1%; **5%; and ***10% significant levels  

  

Exponential functional form was chosen as the lead equation for rural wheat consumption because it is 

the function with the least standard error of estimation 0.509 and it has second highest coefficient of 

multiple determination of 0.418 as shown in Table 4.12. 
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Table 4.12: Estimate of the multiple regression results on the factors influencing rural wheat 

consumption in the study area. 

Variables Linear Double Log Semi-Log Exponential 

Dependent variable: Wheat consumed (rural) 

Constant 

 

-116.947 

(0.212) 

-125.138 

0.272 

-1425.49 

(0.160) 

-9.937 

(0.363) 

Age 

 

0.133 

(0.024)* 

0.217 

(0.137) 

1.938 

(0.133) 

0.014 

(0.044)** 

Level of education 

 

-0.506 

(0.761) 

0.328 

(0.447) 

-0.504 

(0.894) 

0.115 

(0.557) 

Household Size 

 

1.149 

(0.005)* 

0.364 

(0.017) 

4.342 

(0.002)* 

0.093 

(0.043)** 

Health Value 

 

0.633 

(0.394) 

0.075 

(0.675) 

1.037 

(0.510) 

0.047 

(0.589) 

Annual income 

 

4.809 

(0.807) 

-0.046 

(0.798) 

0.286 

(0.856) 

-3.313 

(0.886) 

Cassava price 

 

0.000 

(0.937) 

-1.781 

0.694) 

-24.200 

(0.546) 

9.227 

(0.878) 

Yam price 

 

0.002 

(0.706) 

5.931 

(0.545) 

76.402 

(0.380) 

0.000 

(0.825) 

Wheat price 

 

0.004 

(0.063)*** 

8.537 

0.126 

90.374 

(0.069)* 

0.000 

(0.123) 

R2 0.515 0.351 0.418 0.418 

Standard error 4.334 0.537 4.750 0.509 

F-Value 4.118 2.095 2.783 2.780 

  *1%; **5%; and ***10% significant levels 

 

4.6.0:  Discussion  

4.6.1: Root and tuber crops (RTC) producers 

Results indicate that all (100%) respondents are cassava producers, only 87% of them produce yam, hence 

87% are producers of both cassava and yam (Table 4.1). Further evaluation to determine the gender 

breakdown of yam producers (i.e. men relative to women) indicate that most of the non-producers of yam 

are females and this constitute 14% of the female sub-population compared to 8% of the male sub-

population; or 86% of the non-producers being women relative to men constituting 14% (Fig 4.1). The 

above statement is an indication that farmers in the study area who are yam producers were predominantly 
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male. This conforms with earlier research carried out indicating that yam production is predominantly 

male occupation (Ajieh, 2012; Ekunwe, Orewa, & Emokaro, 2008). 

In this study, marital status was dichotomous married or single. The single group included those who have 

been unmarried, divorced, widows and widowers. The marital status analysis of respondents indicates that 

27 (49%) of the producers are married while 28 (51%) were single. Further evaluation considering 

household size shows that a vast majority of the singles have large household size of six to ten persons 

(Table 4.2). Age distribution of the producers shows that none of the respondents was below 20 years old 

(Fig 4.2), an indication that majority of the producers are mature and can make their own decisions without 

the consent of their parents. 

The analysis of educational status and years of experience in farming shows that majority of the 

respondents attained high institutions and have up to 20 years farming experience an indication that the 

farmers will have the capacity to adopt any cropping innovation introduced to them (Table 4.3). Cassava 

variety, farm size, and output analysis on respondents’ information based on their previous farming season 

were also analysed (Table 4.4). Further critical review of the data show that most of the farmers have farm 

size ≤1.5 hectares, use local varieties and produce ≥1.25 tons per annum (Fig 4.3). The use of local 

varieties of planting materials and small plot size (less than 2 hectares) were the likely reason the low 

output recorded in the area. 

4.6.2: Discussion on the relationship between inputs and outputs in RTC production 

4.6.2.1 Cassava 

Out of the 14 independent variables that were included in the cassava production model, five were found 

to be statistically significant at different levels of significance. The variables are age, level of education, 

years of experience in farming, amount spent on fertiliser application and investment or expenses on farm 

preparation. Apart from land preparation, all the exogenous variables have a direct or positive relationship 

with the quantity of cassava produced in kilogram being the dependent variable. 

Age. The t-statistic of age is 3.126 and significant at 0.01(1%) level of significant, with a coefficient of 

0.191. This implies that as the age of cassava producers increases, the output of cassava produced from 
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their farm also increases and vice versa. This relationship is as expected because increase in age has a 

correlation with increased life experience generally, as life experience is invested into production, it will 

result into increased output as cassava producers in the study area experienced. The coefficient of 0.191 

recorded by cassava producers implies that as the age of an average farmer increases by one year, the 

quantity of cassava produced will also increase by 0.191 kg, this aligns with Onubogu et al.’finding 

(Onubuogu, Esiobu, Nwosu, & Okereke, 2014; Onubuogu & Onyeneke, 2012) that increased experience 

in any venture enhances output performance. 

Level of education. The t-statistic level of education is 2.050 and significant at 0.05 (5%), having a 

coefficient of 0.075. The implication is that as producers’ educational attainment increases, the quantity 

of cassava they produce also increases. This conforms to the initial expectation because education instills 

in individuals the knowledge and skills to make proper planning and better management decisions which 

in turn will increase their productivity. This is in line with a finding that education and training enhances 

farmers’ productivity (Onubuogu & Onyeneke, 2012). Level of education having a coefficient of 0.075 

implies that an additional level of education acquired by cassava producers could increase their cassava 

output by 0.075kg. 

Farming experience. The t-statistic of farming experience is 4.903 with a coefficient of 0.626 and is 

significant at 0.01 (1%) level of significance. Increased life experience generally enables people to get 

exposed to many things such as more skills and knowledge. The case of cassava farmers in the study area 

will not be different. Accordingly, farming experience has a direct relationship with the quantity of 

cassava produced. The coefficient of 0.626 implies that any additional year in farming experience could 

increase their cassava output by 0.626kg. 

Land preparation. The t-statistic of land preparation is -1.945 with a coefficient of -0.090 and significant 

at 0.05 (5%) level of significance. Land preparation has an inverse relationship with cassava output 

produced in the study area. The implication of this is that as more money is spent on land preparation in 

the study area, the quantity of cassava produced declines and vice versa. The plausible explanation to this 

scenario is that in the study area cassava is not grown as a sole crop but is grown in combination with 
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other crops. Incidentally, the expenditure on land preparation is not shared among these various crops but 

is borne by cassava (as in this case) hence the inverse relationship. The coefficient of -0.090 is an 

implication that any money (Naira) increase in land preparation will result in a reduction in cassava output 

produced by 0.090kg. 

Fertiliser application. The t-statistic of fertiliser application is 2.032 while its coefficient is 0.084 and is 

significant at 0.05 (5%) level of significance. Generally, fertiliser application when used in optimum level 

under normal condition is expected to increase output of crops. The result conforms to a priori expectation 

and shows that an increase use of fertiliser will increase cassava output among respondents in the study 

area. The coefficient of 0.084 implies that any additional money (Naira) spent on fertiliser application 

could increase cassava output by 0.084kg. 

4.6.2.2: Yam  

The analysis shows that out of the 13 independent variables included in the production model, five - 

gender, level of education, farm experience, quantity of seed yam planted and the expenditure for planting 

- were strongly significant at 5%; while marital status was significant at 10%. Except for farming 

experience and expenditure on planting/sowing which have a negative relationship with quantity of yam 

produced the rest have positive relationship with the dependent variable (quantity of yam produced in kg) 

this is because they have positive coefficients. 

Gender. The coefficient of gender 0.460. Gender is significant at 0.029 (3%) level of significance, with 

a t-statistics of 2.369.  because yam growing is a male dominated activity in the study area, study results 

infer that as the number of males who engage in yam production increases by one in the study area, the 

quantity of yam produced could also increase by 0.460 kg.  

Level of Education: This parameter is significant at 0.05 (5%) level of significance, has a coefficient of 

0.174 and t-statistic of 2.077. The implication of the above values is that as the level of education 

increases, the quantity of yam produced in the study area also increases. Higher level of education can be 

linked with high quality skills of farmers, making them better informed and better able to adopt new 

farming technology and innovations faster. This aligns with Onubuogu et al.’finding that level of 
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education influences the skill levels of farmers, their allocative abilities, their efficiency and how well 

informed they are about innovations and technologies around them (Onubuogu et al., 2014). What this 

means is that in the study area any additional years in education could increase yam output by 0.174kg. 

Farming experience: With a coefficient of -0.122, significant at 0.04 (4%) level of significant and t-

statistic of -2.166, the analysis suggests that the quantity of yam produced in the study area has an inverse 

relationship with farming experience; this is contrary to what was expected because much experience can 

lead to making good decisions regarding farming skills and technologies to increase productivity. The 

implication is that any additional year in farm experience will decrease the quantity of yam produced by 

0.122kg in the study area. 

Quantity of seed yam: The statistical analysis shows that t-statistic of quantity of seed yam used in 

production was 2.554, which is significant at 0.01 (1%) with a positive coefficient of 0.174. This implies 

that as the quantity of seed yams used in production in the study area increases the output also increases. 

These conforms with the a priori expectation, indicating that higher seed yams rate would result in higher 

yam production which will lead to higher yield except where there is overcrowding leading to competition 

of available nutrients and eventual yield reduction. 

The relationship of quantity of seed yams and the output of yam produced are very positive implying that 

any additional increase in quantity of seed yam used in production will lead to an increase in the output 

by 0.174kg; this aligns with an earlier investigation conducted in Benue state Nigeria, which showed that 

increase in the quantity of seed yams cultivated will result in an increase in output (Shehu, Iyortyer, 

Mshelia, & Jongur, 2010). 

Planting/sowing: When the cost of planting is increasing, it will in turn reflect the outcome of the output 

in its decrease ‘ceteris paribus’. The coefficient of planting and sowing cost in the study area was found 

to be negative showing that it has an inverse relationship with the quantity of output produced. When the 

cost of planting or sowing increases it will lead to producers not increasing their farm size thereby limiting 

their scale of production, but when producers accept new innovations in terms of technology and skills 

which will reduce their planting cost, it will go a long way in increasing the quantity of their output. This 
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is implying that any technology or skill or innovation that will reduce the planting/sowing cost by 0.143 

will in turn increase quantity of yam produced by 4% in the study area. 

Marital status: The coefficient of marital status was positive 0.098 and statistically significant at 10% 

level of probability. What this implies is that marital status as a variable has the effect of increasing output 

in the study area. In the study area a majority of the household head with large household size were 

unmarried, widowed or divorced and all were regarded as unmarried. Large household size implies a 

source of family or unpaid labour for most farm operations at the rural areas. More adults within the large 

household cohort suggests more labour available for yam production thereby resulting in an increase in 

quantity of yam produced.  

4.6.3: Consumption determinants in rural versus urban comparison 

4.6.3.1: Cassava 

Urban consumption: The variables fitted in the equation were able to explain 95% in variation in quantity 

of cassava consumed among urban respondents in the study area. The statistical analysis revealed that age 

affects the consumption of cassava in the urban areas. This conforms with a priori expectation because 

older people are discouraged from consuming root and tuber crops given the fear (founded on 

misinformation) that consumption could expose them or escalate their diabetes conditions. Since age has 

an inverse relationship to quantity of cassava consumed in the urban location of the study area, its 

significant is that as the age of the respondents increases, the quantity of cassava they consumed decreases 

and vice versa. 

The study found that annual income was also significant. The t-statistic of annual income is 2.740 and 

significant at 1% level of significance. With positive coefficient of 2.664, the implication is that as the 

annual income increases the quantity of cassava consumed also increases indicating that cassava is a 

normal good for urban respondents. The t-statistics of cassava price is -3.984 with a positive coefficient 

implying that as the price of cassava increases, the quantity of cassava demanded also increases. This did 

not align with our expectation because the basic law of demand states that as the price of good increases 
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the demand for the good will decrease. The reason may be that even if the price of cassava increases it 

will still make cassava cheaper than its other substitute food crops in the study area.  

Rural consumption: Out of the eight variables included in the yam consumption model for rural 

communities four were statistically significant at different levels of significance. The t-statistic of 

household size is 3.056 and significant at 1% level of significance, with a coefficient of 0.686. The 

implication of this is that as the number of people in the household increases, the quantity of cassava 

consumed also increases and vice versa. This agrees with the a priori expectation because increase in 

household size creates a larger pool of potential cassava consumers. The t-statistic of annual income is 

1.703 and is significant at 10% level of significance. The coefficient of annual income is 0.482 implying 

that any additional increase in annual income by a Naira will also increase the quantity of cassava 

consumed by 0.482kg in the study area. 

4.6.3.2: Yam 

Urban consumption: Apart from household size that has a positive relationship with quantity of yam 

consumed in the urban location, the remaining two parameters – age of household head and household 

size – have inverse relationship with the dependent variable. The t-statistic of age of household head is -

6.135 while its coefficient is -0.026 and is significant at 1% level of significance. The analysis shows that 

as the age of household heads in the urban location in the study area increases, the quantity of yam 

consumed decreases and vice versa. The coefficient of -0.026 implies that an additional year increase in 

the age of household head of urban yam consumers will reduce the quantity of yam consumed by 0.026kg. 

The t-statistic of household size is 2.675 with a positive coefficient of 0.112 which is significant at 1% 

level of significance. Since the coefficient is positive the implication is that as the number of people in 

the household increases, the quantity of yam consumed also increase and vice versa. With a coefficient of 

0.112 the implication is that as the number of household size of urban yam consumers increases by one 

person, the quantity of yam consumed will increase by 0.112kg.  

Cassava price is significant at 5% level of significance, with a t-statistic of -2.293 and coefficient of -

0.001. Since the coefficient is negative mean that it has an inverse relationship with the quantity of yam 
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consumed by urban population implying that any increase in cassava price will in turn also increase the 

price of yam as a close substitute and hence, reduce the quantity of yam consumed. With a coefficient of 

-0.001 the implication to urban yam consumption is that any increase in the price of cassava by a Naira 

will lead to a decrease in the consumption of yam by 0.001kg. 

Rural consumption: Age, household size, annual income and price of cassava are the significant 

variables. All the significant variables have positive coefficients implying they have positive relationship 

with the quantity of yam consumed. The t-statistic of age is 6.656 with coefficient of 0.347 and significant 

at 1% level of significance. The result shows that as the age of the head of yam consuming household in 

the area increases, the quantity of yam consumed also increases. It also implies that any additional years 

in the age could increase yam consumption by the number of years multiplied by 0.347kg in the rural 

community. Household size has t-statistic of 2.074, coefficient of 0.198 and significant at 5% level of 

significance. Given these values, as household size number increases, the quantity of yam consumed also 

increases: an addition of one person in the household will increase yam quantity consumed by 0.198kg. 

The t-statistic of annual income is 2.258 with a coefficient of 0.252 and significant at 5% level of 

significance. The implication of the result is that as the annual income of the sampled respondents’ 

increases, the quantity of yam they consume also increases and vice versa. The coefficient of 0.252 implies 

that a Naira increase in the annual income of an average respondent could lead to an increase in the 

quantity of yam they consume by 0.252kg. Price of cassava has a coefficient of 0.054 and significant at 

10% level of significance. The result shows that as the price of cassava (the main staple crop in the 

locality) increases, all things being equal, so the quantity of yam (a close substitute for cassava) consumed 

by the household in the area also increases.  The coefficient of 0.054 suggests that a one Naira increase in 

the price of cassava will lead to an increase in quantity of yam consumed by 0.054kg.  

4.6.3.3: Wheat 

Urban consumption: The statistical analysis revealed that among the eight independent variables 

included in the wheat urban consumption model, three was found to be statistically significant at different 

levels of significance. The significant variables are age, household size and wheat price. The t-statistic of 
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household size is 1.823, with a coefficient of 0.157 and is significant at 10% level of significance. An 

indication that as the household size of the urban respondents’ increases, the quantity of wheat consumed 

also increases. The coefficient of 0.157 suggests that a one person increase in a respondent’s household 

will lead to an increase in the average household’s wheat consumption by 0.157kg.  

The t-statistic of annual income is 1.871 with a coefficient of 0.198 and is significant at 10% level of 

significance. The result shows that as the annual income of the sampled respondents’ increases, the 

quantity of wheat they consume also increases. The coefficient of 0.198 implies that any one Naira 

increase in annual income will have a resultant effect in quantity of wheat consumed by an increase of 

0.198kg. Cassava price with t-statistic of 4.060, with a coefficient of 6.959 and is statistical significance 

at 1% level of significance. This implies that as the price of cassava increases, the quantity of wheat which 

could serve as a substitute for cassava also increases and vice versa. With a coefficient of 6.959 it implies 

that a Naira increase in price of cassava will result in an increase in quantity of wheat consumed by 6.959 

kg. 

Rural consumption: All the significant variables included in wheat rural consumption model have 

positive coefficients meaning that they have positive relationship with the dependent variable (quantity 

of wheat consumed). Age of households’ head with t-statistic of 2.098, coefficient of 0.014 and significant 

at 5% level of significance. This implies that as the age of the respondents’ increases, the quantity of 

wheat consumed in their respective households also increases. The coefficient of 0.014 suggests that any 

additional age by one year in the age of household heads will increase wheat consumption by 0.014kg all 

things being equal.  

The coefficient of household size is 0.093 and significant at 5% level of significance. Implying that 

household size has a positive correlation with the dependent variable quantity of wheat consumed. This 

agrees with a priori expectations increasing household numbers means more people to feed which will 

result in an increase in consumption of their food. The coefficient of 0.093 suggests that any additional 

person in the household will increase the quantity of wheat consumed by 0.093kg. Wheat price with t-

statistic of 1.587, which is significant at 10% level of significance. This shows that no matter how the 
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price of wheat increases its consumption will also increase. It aligns with what was expected because no 

matter the price of wheat many consumers would still like to consume it. This is a confirmation that 

residents are informed or advised to abandon locally produced staple crops which is mainly root and tuber 

crops in favour of wheat thereby exposing residents to a lot of harsh or unfavourable conditions in their 

effort to meet up with their consumption requirements. 

4.7: Conclusions 

Household can achieve a healthy and productive lifestyle in proportion to their ready access to quality 

food. Humans require food for life’s sustenance, prevention of sickness and provision of energy for the 

normal functions of the body. Recently, many clinical and experimental research inquiries have suggested 

that diet plays a crucial role in the pathogenesis of many chronic diseases such as cardiovascular diseases, 

hypertension, obesity, cancer and diabetes. In the past, the burden of non-communicable diseases was 

regarded as a problem of developed countries, but recent evidence has shown that the menace is now 

affecting developing countries more. This study analysed the socioeconomic characteristics influencing 

the production and consumption root and tuber crops in preference to imported carbohydrate substitute 

wheat.  It was identified that age, annual income, price of cassava and household size affects the 

consumptions of RTC in the study area. An earlier study confirmed that processed root and tuber crops 

are rich in fibre (Onodu et al., 2017). Fibre is readily available in Nigerian local staple food sources yet it 

is not routinely included in the diet prescription for diabetes.  

Many diabetic patients in Nigeria are misinformed about the consumption of carbohydrate foods and how 

it is associated with hyperglycemia, resulting in total avoidance or reduction in their carbohydrate intake. 

The government should control the importation of wheat into the country while encouraging the increase 

in consumption of local high-fibre low fat carbohydrates foods among the people living with diabetes and 

also control the escalation of fast food eateries that are exposing people to the consumption of high energy 

density and high fat meals. Increasing the production of RTC in the study area will go a long way in 

alleviating the problem of food security. Making available to the farmers any modern technology that will 

reduce the cost incurred by producers during planting and sowing of their products will hence increase 
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their production. In the case of yam, since yam has been confirmed to be male/men dominated crop, 

encouraging more male/men to go into its production will assist in increasing its output in the study area.  

Teaching the farmers the appropriate technique in fertiliser application, subsidising its price and making 

it available at all time for the farmers will assist in boosting their output in RTC. Lastly, Government 

should provide extension service programs for the farmers. Extension officers are the people that will 

carry new innovations from research institutes to the farmers thereby increasing their technical knowhow 

about the appropriate way of agronomic practices pertaining to the production of RTC thereby increasing 

farmers’ output. 

4.8: Summary of the chapter 

In this chapter a multiple regression analysis was performed to estimate the factors influencing the 

production of root and tuber crops (cassava and yam) and also, the factors influencing the consumption 

of root and tuber crops in favour of wheat in the study area. The analysis revealed that Age, Gender, level 

of education, Farming experience, Cost of land preparation, Fertilizer application, Quantity of seed yam, 

Cost of planting/sowing and Marital status affect the production of RTC in the study area. Also, the 

statistical analysis of the factors influencing the consumption of RTC in favour of wheat in the study area 

revealed that Age, Annual income, Price of cassava and Household size affects the consumptions of root 

and tuber crops. Chapter five will discuss the outcome of the intervention strategy performed in the study. 

The intervention is all about the use of information/education about the health values of RTC to bring 

about change in consumption hehaviour of the respondents.       
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Chapter Five 

Impact of public health lecture intervention on consumption behaviour towards indigenous staple 

carbohydrate foods 

This chapter is arranged as follows: Section 5.1 introduces the chapter, explaining what nutrition is and 

its relationship with non-communicable diseases. Section 5.2.1 explained the statistical analysis ulilised 

in order to achieve the research objective. Section 5.2.2 presented the results gotten from the statistical 

analysis. Section 5.3 discusses the results. Section 5.4 explained about the implication of the study to 

health economics. Section 5.5 concludes the chapter giving some recommendations while section 5.6 

gives the summary of the chapter and introduces the next chapter.  

5.1: Introduction 

Nutrition is regarded as the science of food. Its association with health has been known and appreciated. 

Proper nutrition is vital in optimal functioning of the body, protection of the body against diseases, healing 

of wounds and psychological well-being (Awosan, Ibrahim, Essien, Yusuf, & Okolo, 2014). In years past, 

the burden of non-communicable diseases (NCDs) was regarded as a problem facing only the developed 

world but the recent data shows that the menace is now affecting developing countries more than their 

developed counterparts. This increase in the prevalence of NCDs can be attributed to changes in 

demography (rural to urban migration) and changes in pattern of food consumption (Maiyaki & Garbati, 

2014). There are significant differences in eating habits of rural and urban communities. Urban 

populations have increasingly adapted to western foods, the majority of which are rich in fat and sugars, 

while the rural populations eat more traditional foods rich in nutrients and fibre. With the increasing 

incidences in diabetes globally, dietary restrictions and modifications in consumption behaviours still 

remains the bedrock in the prevention and management of the disease (Jimoh et al., 2008). Many of 

Nigeria’s staple crops, which are principally produced and consumed locally, are very rich in fibre, yet 

they are not included in the diet prescribed for type 2 diabetes patients (Ikem et al., 2007). It has been 

demonstrated that it is possible to achieve a high intake of dietary fibre with minimal or no adverse effect 

by consuming locally available unfortified food. These staple crops which are rich in fibre are cheap, 
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palatable and readily available. In Nigeria where it is very difficult for diabetic patient to afford 

therapeutic drugs, achieving oral hypoglycaemic effect with staple functional food rich in fibre, cheap and 

readily available is an attractive alternative. The objective of this study is to use education as an 

intervention strategy to bring about change in consumption behavior of consumers and investigate the 

effect of the changes in behaviour in the study area.           

 

5.2.1: Statistical analysis 

This study began with a three-month period of baseline data collection, which was followed by a three-

month intervention period and then a three-month post intervention follows up. Statistical comparison 

included evaluation of changes in consumption behaviour after intervention relative to the pre-

intervention baseline data. Further comparison was between rural versus urban dwellers. In these 

statistics, evaluation was limited to consumption, reason of consumption and the main carbohydrate 

option consumed. That is, data on socioeconomic characteristics were discretionally not included. Based 

on coded values (Table 5.1), initial analysis acknowledged the codes in Likert scale were subjective. 

  

Table 5.1: Codes for the Likert scale 

Question Likert scale  Consumption Reason  Main Carbohydrate 

a 1 Cassava Cheap Cassava 

b 2 Yam Health Yam 

c 3 Wheat Taste Wheat 

d 4 Others Availability Cassava & yam 

e 5 Cassava & yam Others Yam & Cassava 

f 6 

- 

Cheap & availability Wheat & Yam 

g 7 Cheap & Health & taste All 3 crops 

h 8 Health & availability None 
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The analysis investigated hypotheses if average values for post-rural consumption will be less than pre-

rural consumption and post-urban consumption less than pre-urban consumption. It is also assumed that 

averages closer to the Likert scale would mean: 

➢ ≤1.49 = cassava consumption 

➢ 1.5 – 2.49 = yam consumption 

➢ 2.5 – 3.49 = wheat consumption 

5.2.2: Results  

The descriptive statistics show that before the introduction of intervention, the rural settlements consume 

more of cassava and yam with few consumptions of wheat, the consumption behaviour were still 

maintained even at post intervention period (Fig 5.1).  

 

 

Fig 5.1: Comparison of the averages of responses on variables 

 

In the urban area, consumption was higher for yam and wheat and lower for cassava during pre-

intervention but after intervention there was a shift in their consumption behaviour. The consumption of 

wheat reduced drastically while the consumption of cassava increased but yam consumption remained 
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neutral. These descriptive statistics does not clearly delineate the impact of the public health lecture 

intervention, because it does not portray in details the actual frequencies at which consumption of the 

various crops changed. This necessitated a further critical analysis. MANOVA shows statistically 

significant differences between pre-rural and pre-urban, pre-urban and post-urban and post-rural and post-

urban but not with pre-rural and post-rural (Table 5.2).  

 

Table 5.2: MANOVA output with LSD post-hoc 

Dependent Variable 

(I) 

Groups 

(J) 

Groups 

Mean Diff’ SE Sig. 

95% Confidence Interval 

L’ Bound U’ Bound 

Consumption 

1 

2 -.93* .204 .000 -1.33 -.53 

3 .03 .197 .896 -.36 .41 

4 -.40 .204 .051 -.81 .00 

2 

1 .93* .204 .000 .53 1.33 

3 .96* .211 .000 .54 1.37 

4 .53* .218 .016 .10 .96 

3 

1 -.03 .197 .896 -.41 .36 

2 -.96* .211 .000 -1.37 -.54 

4 -.43* .211 .044 -.84 -.01 

4 

1 .40 .204 .051 .00 .81 

2 -.53* .218 .016 -.96 -.10 

3 .43* .211 .044 .01 .84 

Reason of 

consumption 

1 

2 -.44 .358 .222 -1.15 .27 

3 -1.23* .345 .000 -1.91 -.55 

4 -.44 .358 .222 -1.15 .27 

2 1 .44 .358 .222 -.27 1.15 
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3 -.79* .370 .034 -1.52 -.06 

4 .00 .382 1.000 -.76 .76 

3 

1 1.23* .345 .000 .55 1.91 

2 .79* .370 .034 .06 1.52 

4 .79* .370 .034 .06 1.52 

4 

1 .44 .358 .222 -.27 1.15 

2 .00 .382 1.000 -.76 .76 

3 -.79* .370 .034 -1.52 -.06 

Main Carbohydrate 

1 

2 -.95* .361 .009 -1.66 -.24 

3 -.82* .347 .019 -1.51 -.14 

4 -1.42* .361 .000 -2.13 -.71 

2 

1 .95* .361 .009 .24 1.66 

3 .13 .372 .733 -.61 .86 

4 -.47 .385 .223 -1.23 .29 

3 

1 .82* .347 .019 .14 1.51 

2 -.13 .372 .733 -.86 .61 

4 -.60 .372 .110 -1.33 .14 

4 

1 1.42* .361 .000 .71 2.13 

2 .47 .385 .223 -.29 1.23 

3 .60 .372 .110 -.14 1.33 

 

A critical review was performed to determine the actual frequency (percentage proportion) of respondents 

in relation to increase or reduction in number of consumers of cassava, yam and wheat after the 

awareness/intervention. Result of the rural sub-cohort evaluation shows there is 1% increase in both 

cassava and yam consumptions after intervention: but equal percentage decrease in wheat consumption 

(Fig 5.2).  
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Fig 5.2: Sub-cohort evaluation 

 

The changes were more obvious in the urban, but only for cassava and wheat while yam remain 

unchanged. The minimal changes seen in rural data was as a result of six out of 45 pre-intervention 

respondents withdrawing from further participation hence, percentages of responses have already been 

utilised in Fig 5.2. 

Further evaluation of relative frequency of wheat consumption in entire participants, comparing pre-

awareness vs. post-awareness as well as rural vs. urban show that there are significance reductions in 

wheat consumption after the intervention in urban as well as in rural areas (Fig 5.3&5.4), but the changes 

is more pronounced in the urban than in the rural cohort.  
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Fig 5.3: Relative frequency of wheat consumption comparing rural and urban 

 

Fig 5.4: Relative frequency of wheat consumption comparing pre and post intervention 

This is supporting an earlier research which confirmed that many Nigerians have poor knowledge on 

diabetes management which influences their attitude and food consumption practices despite their 

education background, suggesting that education is the most effective way to address the complications 

of diabetes and its management (Odenigbo & Inya-Osuu, 2012). A graphical evaluation of the change in 

behaviour in terms of absolute numbers of respondents for cassava, yam and wheat consumption among 

urban dwellers is as shown in Venn diagram (Fig 5.5).  
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Fig 5.5: Absolute numbers of respondents’ consumption before intervention urban dwellers 

 

The diagram shows that before the introduction of the intervention strategy (education), informing the 

participants on the medical nutrition benefits of root and tuber crops relative to wheat. Majority of the 

participants were eating more of wheat but less of root and tuber crops in the urban location. Among the 

34 respondents, 16 were consuming wheat as their only source of carbohydrate, 9 persons were consuming 

only cassava and 8 were consuming only yam while only 1 person was consuming the three crops. 

After the intervention (public health education) to promote healthy eating habits (medical nutrition 

benefits of root and tuber crops), there was a substantial shift in consumption behaviour of many of the 

respondents in form of cassava and wheat consumption in rural and in urban participants but the shift was 

more significant in urban participants (Fig 5.6) 
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Fig 5.6:  Venn diagram showing change in consumption behaviour among urban dwellers  

 

The consumption of cassava was doubled from nine persons consuming it initially before intervention to 

18 persons after the intervention. This shift was accompanied by an equivalent decrease in wheat 

consumption from 16 before intervention down to seven after intervention, while yam consumption 

remained neutral or unaffected. 

5.3: Discussion 

Numerous interventions targeted to influence changes in dietary consumption in the industrialised 

countries have produced effective and successful results in decreasing the prevalence of non-

communicable diseases but these intervention programs have been rare in developing countries 

(Mohammadifard et al., 2009). Education programs which are centred on nutrition are designed to 

improve consumers’ nutrition knowledge, aiming at supporting sound dietary intake either within the 

community or a specific target population. Specific education to prevent or manage people lifestyle in 

order to combat non-communicable diseases such as diabetes and cancer are widely available, but few 

studies have taken time to investigate the impact of nutrition knowledge in the general community or 

other specific group, making the effect of nutrition knowledge on dietary intake largely unexplored 
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(Spronk et al., 2014). An understanding of the link between nutrition knowledge and dietary intake is very 

important as much evidence has shown a relationship between low health literacy, poor management of 

chronic diseases and increased health cost (Spronk et al., 2014). Diet plays an important role in health and 

diseases, the food choice we make could assist in protecting us against diseases and increasing our quality 

of life.  As indicated in chapter three (methodology), the intervention involved public health lecture on 

the medical nutrition therapy value of staple carbohydrate root and tuber crop foods (cassava and yam) 

with focus on their dietary fibre content, relative to wheat.  

The focus of this study is not on the association between diet and chronic diseases, but rather the science 

of dietary behaviour change and how decreased intake of wheat and increased root and tuber crops 

consumption are best achieved.  The reason for the increase in the consumption of cassava in the urban 

area was due to the correction of the controversies surrounding the contribution of starchy foods to the 

incidence of diabetes. A lot of Nigerians believe that the consumption of starchy foods exposes them to 

diabetes. This is because most of their information are from unreliable sources (Kahan & Manson, 2017). 

The reason why there was no significance between pre-rural and post-rural was because the diet of the 

rural communities were higher in traditional carbohydrate and protein and lower in fat (Sabir et al., 2013).  

Furthermore, the no significance finding could be explained by the misconception among many people in 

Nigeria that diabetes results from the consumption of carbohydrate foods (cassava and yam) and hence 

with the view that people with diabetes should avoid the consumption of carbohydrate completely or take 

minimal quantities, a preference found more often in urban than rural areas. The current general 

recommendation is that carbohydrate should provide between 45% - 65% of daily intake while fat and 

protein should provide 25% - 35% and 15% - 20% respectively of total daily calories. The guidelines 

recommended starting pharmacotherapy only after first making nutritional and physical activity lifestyle 

changes but these recommendation is not always followed especially in Nigeria where many or most of 

the physicians lack in the knowledge of nutritional intervention. (Udogadi, Onyenibe, & Abdullahi, 2019) 

The shift in urban consumption behaviour can be attributed to the benefit of education and communication 

which has the capacity to change consumers’ knowledge, shaping their attitude and redirecting their 
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decision making, including food choices and dietary behaviour (Verbeke, 2008). This shift can translate 

into conducting a value chain analysis in order to ascertain how this increase in consumption in root and 

tuber crops can be maintained, production improved and their supply maintained, thereby improving food 

security as well as income of root and tuber crops value chain actors in the study area.  

5.4: Implications for health economics: agricultural economics-health economic nexus 

Communication and information targeted to a specific participant’s needs, interests and motives is more 

likely to achieve a positive response than using generalized shotgun approach. Such targeted strategy has 

greater potential to influence the subject’s food choices and dietary behaviour. Consumers seem to require 

information to enable them make informed choices regarding to achieving better diet, to avoid certain 

allergies or know the origin and environmental, ethical and technological conditions under which the food 

they intend to consume has been produced and processed (Verbeke, 2008). Furnishing consumers with 

free, transparent, informed and safe food choices as well as promoting a healthier diet could go a long 

way in reducing the prevalence of NCDs. There are many controversies facing the contribution of root 

and tuber crops such as yam, cassava and cocoyam to the incidence of non-communicable diseases. This 

stigma is making consumers to abandon completely the consumption of these staple crops. The current 

general recommendation is that carbohydrates should form between 45% - 65% of the daily calories 

intake, fat and protein should contribute 25% - 35% and 15% - 20% respectively (Udogadi et al., 2019).  

This part of the study investigated the reason why consumers are abandoning the consumption of root and 

tuber crops in favour of wheat in urban and rural areas of Ndokwa West Local Government of Delta State, 

Nigeria. An earlier investigation carried out on the nutritional contents of processed components of root 

and tuber crops relative to wheat, it was found that cassava and yam have more fibre and less fat while 

wheat has less fibre and more fat (Onodu et al., 2017). The statistical analysis shows that rural areas eat 

more of root and tuber crops and less of wheat. The reason may be because majority of them are farmers, 

while urban participants eat more of wheat and less of cassava and yam. Since processed wheat contains 

less dietary fibre, it is regarded as unhealthy because of its higher fat and lower fibre content. Dietary 

fibre is not digestible by the small intestine but have beneficial effect on glucose control and circulating 
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lipid levels possibly through delayed gastric emptying, altered transit time in the small intestine, insulating 

of carbohydrates from enzymes (Ikem et al., 2007). 

Dietary fibre is readily available in Nigerian staple and local food sources such as cassava and yam but 

they are not included in the diet prescribed by diabetes patients when evidence has shown that it is possible 

to achieve high intake of dietary fibre by consuming locally available unfortified food. Although Nigeria 

is leading the world in terms of cassava and yam production, its participation in global trade is 

unremarkable because of the uncompetitive nature of its production and processing systems (PIND, 2011). 

Many of farmers in Nigeria regard agriculture as hobby rather than a business. Production systems lack a 

business orientation, market facilities and arrangements are limited, and consequently smallholder farmers 

in general do not participate in adding value to their products.  

5.5: Conclusion & recommendation 

Consumers’ require information to assist them derive more pleasure from food or to achieve a better diet. 

However, more information does not necessarily mean better informed consumers’, this is because 

information is likely to be effective only when it addresses specific information needs and can be 

adequately processed and used by its target recipient. For an intervention to be effective, it should be 

consumers’ driven. The intervention should be tailored down to consumers’ experiences, values and needs 

so that it could be understood and accepted. The degree to which an intervention is accepted by 

consumers’ affects both the effectiveness and the implementation of the intervention. It was recommended 

that it is essential to include local food production and consumption preferences within research into the 

rural economy and the needs of the population. This will go a long way in bridging the wide gap between 

rural and urban prevalence in diabetes mellitus in Nigeria and the entire globe at large.  

5.6: Summary of the chapter 

This chapter discussed the outcome of the intervention on the consumption behavior of RTC. There was 

a significant change in the consumption behaviour in the urban area but not in rural area. Before the 

intervention was introduced to the respondents, the urban based consumers were eating more of wheat 

and yam but less of cassava but after the intervention, there were a significant shift from the consumption 



 

114  

of wheat to cassava while the consumption of yam did not change. The next chapter discussed the 

economic, functional and financial analysis of root and tuber crops value chains in the study area.   
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Chapter Six 

Value chain analysis of root and tuber crops in Delta State Nigeria 

This chapter is organized as follows: Section 6.1 introduced the chapter and looked at the value chain 

concepts, value chain actors and the value chain framework. Section 6.2 discussed the value chain 

mapping and the functions performed by the value chain actors. Section 6.3 quantified the of materials 

along the value chain. Section 6.4 discussed the various individual functions performed by the RTC value 

chain actors in the study area. Section 6.5 looked at the physical flow of goods along the value chain. 

Section 6.6 discussed the cost incurred and the returns obtained by the actors. Section 6.7 discussed the 

how effective the actors are along the chain. Section 6.8 explains the marketing channels followed by 

RTC in the study area. Section 6.9 discussed in detail about the various activities and characteristics of 

the actors. Section 6.10 discussed the overall chapter conclusion and recommendation. Section 6.11 gives 

the summary of the chapter.      

6.1: Introduction 

6.1.1 Concept of value chain 

The value chain concept simply looks at the total range of activities which is required to bring a product 

from its initial conception stage (input supply stage), through market destination and the final 

consumption of the product. In value chain, production must be linked to consumers demand and consider 

how to organise an orderly flow of the produced products from the farmer or producers down to the 

consumers. Value chain describes the full range of value-adding activities required to bring a product or 

service through the different stages of production, assembling, processing, transportation to final 

consumption and disposal by consumer (Kaplinsky & Morris, 2001). The debate for the appropriate 

definition of value chain concepts among many fields such as, business management, sociology, and 

development studies has been ongoing without reaching a unanimous consensus (Donovan, Franzel, 

Cunha, Gyau, & Mithöfer, 2015).  

A functioning value chain provides the means to effectively link production activities to market demand 

and market supply. The reason for conducting value-chain analysis for root and tuber crops in Nigeria is 
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to see how RTC production and consumption can be improved, Improved production and consumption of 

RTC could assist in solving the problem of nutrition transition facing the country and hence reduce the 

prevalence of diabetes mellitus and dyslipidaemia. 

6.1.2: Process of value chain analysis 

Value chain analysis is the process of assessing the actors and factors affecting the performance of a firm 

or industry, and how the various participants of the chain relate in order to identify the factors militating 

against increased efficiency, productivity and competitiveness of the firm and how the impeding factors 

can be overcome. It is a systematic means to understand key competences and various activities of the 

chain that determine competitive advantage. Value chain has been recognised as a medium through which 

new forms of production, technologies, logistics, labour, processes, organisational relations and networks 

are introduced (Ahmadu & Idisi, 2014).  

It is a very useful tool when one is trying to understand the factors that impact the long-term profitability 

of business and when developing a successful strategic plan for business. The term “value” and “value 

added” have been used over time in many ways, but they convey different meaning. Value means the 

benefits a potential user will get from the consumption of a product or service, which is measured by the 

maximum price the consumer is willing to pay, while value added is the amount by which returns exceeds 

or fall short from the total amount of capital invested. Value chain analysis is an attempt to understand 

how a business creates customer values by examining the contribution of different activities along the 

entire chain, it also examines the linkages in the chain. The purpose of value chain is to maximise value 

creation and minimise cost. Therefore, value chain analysis objective is not only to identify the major 

players in the commodity chain but also attempt to identify and quantify values added by each actor in 

the entire chain (Mure, Olumuyiwa, & Elijah, 2014). Identifying areas where collaborative bargaining 

power could reduce the cost or increase the benefits to small firms involved in the chain activities is 

among the benefits derived in value chain analysis.  
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6.1.3: Value chain actors 

The value chain actors’ deal directly with the chain products, they produce, process, trade and own the 

products. Value chain actors are those individuals that perform physical distribution/marketing functions 

in order to obtain economic benefits. All economic activities whether in public or in private sector are all 

with the aim of creating value (Popescu & Dascalu, 2011).  Actors may share information with each other 

in order to enhance the performance of the chain as well as information on varieties, quality, quantity or 

delivery times of products. The value chain actors and service providers interact in many ways and invest 

collectively and support themselves in order to maximise the mutual benefits from the chain performance 

(Emana & Nigussie, 2011). The collective efforts of the actors along the value chain enable it to function 

smoothly and develop the sense of mutual benefits to all. Value chain analysis assists in mapping out the 

value of specific products involving the chain actors, this may take either a qualitative or a quantitative 

approach. As the products moves along the various chain actors its value addition increases in the form 

of price markup. In value chain system, consumers’ needs are linked to producers as they collaborate with 

processors and suppliers to produce specific goods to meet consumers demand. The stages are also linked 

as information flows along the chain enabling profit to accumulate for each actor (Ugonna, Jolaoso, & 

Onwualu, 2015). Identifying the actors involved in a value chain and quantifying the respective value 

addition along the chain by each actor represents an optimal way to bridge the gap in a commodity chain.  

6.1.4: Value chain framework 

Value chain analysis framework are used to map and categorise chosen economic, social and 

environmental processes in service and product value chains, aiming to help create a better understanding 

of how and where enterprises and institutions are positioned within the value chain and identifying 

opportunities and potential leverage points for improvement (Rawlins, De Lange, & Fraser, 2018). It is 

very necessary to distinguish between supply chain and value chain. Supply chain is regarded as a set of 

linkages between actors where there are no binding market relationships whereas value chain is seen a 

particular type of supply chain where participants actively seek to support each other to improve systemic 

efficiency and competitiveness (Shiferaw et al., 2007). A systematic view of the value chain allows for 
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the discovery of opportunities and bottlenecks within system and also in the dynamic interactions between 

the value chain actors as the products move along the chain. Value chain have both structural and dynamic 

components, the structure of the value chain influences the dynamic of firms’ behavior and these dynamics 

influences how well the value chain performs. The process of value chain analysis requires the utilisation 

of the value chain framework to identify the structure of the chain and the dynamics of the value chain. 

The concept has been used as a strong analytical tool for strategic planning and very useful in identifying 

and understanding critical aspects to achieve competitive strengths and core competences in the 

marketplace. Value chain framework analysis typically splits the activities into primary and support 

activities. The primary activities are ones that are directly related the production of root and tuber crops 

production while the support activities are the ones that provide the enabling environment necessary the 

effective and efficient flow of products along the value chain.  

6.1.5: Marketing margin 

Marketing margin is defined as the difference between the price paid by a consumer and the one received 

by the producer. In economic as well as in marketing literature, marketing margin is referred to as the 

difference between the price paid by the consumers and the price received by the farmer. It is the 

percentage of the final weighted average selling price taken by each stage of the marketing chain (Tesfaw 

& Alemu, 2013). The reason for the differences in the prices paid by the consumer and the one received 

by the producer is the amount charged for all the marketing activities rendered between production and 

consumption (FAO, 2011). The aim of marketing margin analysis is to reveal the relative importance of 

marketing costs and differences between and along markets to further allow market integration. It tries to 

expose how efficient pricing in domestic market is, indicating the importance of transaction costs faced 

by the value chain actors along the chain and assisting in reducing marketing cost. High marketing margin 

may not mean that markets are taking financial advantage of producers or farmers; likewise, low 

marketing margin do not necessarily indicate high marketing efficiency. Marketing efficiency only exists 

if the marketing margin is commensurate with marketing services provided and value added. Proper 

understanding and interpretation of marketing margin value explain a lot about how a marketing channel 
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is performing. Marketing margin in agribusiness varies, this is due to the differences in processing, 

perishability, bulkiness and seasonality of production. It is a useful analysis which shows how consumers’ 

expenditure is divided among market participants at different stages as the product moves from producers 

to final consumers.  Marketing margin only gives an indication of the market structure and efficiency but 

neither provides any information on farmers well-being nor marketing firms performance (Adeniji, 

Adebayo, & Ajayi, 2012).  

6.1.6: Agricultural value chain 

Over the years, the focus of much agro-economic research has been on producers while ignoring the vital 

marketing stage which lies between the producers and consumers (Adeniji et al., 2012).  The concept of 

agricultural value chain includes the full range of activities and actors involved in moving agricultural 

products from input suppliers to the farms down to the ultimate consumption of the produced products by 

the consumers. Many researchers have argued that linking farmers to the market through efficient value 

chains will assist in reducing the presence of many intermediaries along the value chain thereby 

strengthening the value addition activities through better technology, inputs, upgraded infrastructure, 

processing and export. Linking the farmers to the market can raise their income as well as provide 

incentive for improving their management practices towards higher farm productivity (Kumar & Kapoor, 

2010). In the marketing of agricultural commodities, three facts dominate; agricultural products tend to 

be produced at a distance away from their point of consumption, they are often produced within a distinct 

and short time and their consumption tends to be evenly spaced in time. The understanding of agriculture 

in terms of value chains portrays the interconnectedness of production and consumption, moving away 

from focusing on separate links in isolation. Looking at agriculture as a collective entity is necessary in 

identifying and opening new opportunities needed for economic growth and value creation.  

6.1.7: Value chain mapping 

The starting point of any value chain analysis is the mapping out of the core processes and activities 

carried out in the chain. It is the representation of the basic structure of the value chain, showing the 
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direction of flow of products as they move along the chain from their production stage to the end market 

and the final consumption of the product. Value chain mapping brings to bare an understanding of the 

sequence of activities undergone by the value chain agents, the flow of materials and how they relate with 

each other. It is a qualitative or quantitative representation of the product flows in terms of graphs, 

showing the various actors of the chain, their linkages and all operations from pre-production up till the 

processing and marketing. The interdependency shown in value chain map creates awareness for the chain 

stakeholder to look beyond their own involvement in the chain processes (Adeoye, Oni, Yusuf, & 

Adenegan, 2013). Depending on the nature of information to be portrayed, value chain mapping may also 

extend to include size and scale of main actors, volume of output produced, total sales and other important 

factors. There is no such thing as a comprehensive, all-encompassing value chain; rather, the dimension 

chosen to be mapped by the analyst depends on the scope and objective of the value chain analysis. The 

objective of this study was to conduct economic and financial analysis for root and tuber crops value 

chains with a view to designing and developing policies that will improve the value chains of these crops 

in the study area. 

6.2.1: Mapping of key actors, functions and existing linkages along root and tuber value chain 

Root and tuber crops value chain map is illustrated in Fig 6.1, an overview of the structural representation 

of root and tuber crops functions. It is a representation of the flow of goods and services, the linkages 

between the value chain actors operating within the chain. The tick arrows pointing forward shows the 

flow of goods and services from one value chain actors to the next while the faint arrows are showing the 

flow of money and information in the opposite direction.  
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Fig 6.1: Root and tuber crops value chain map in the study area 

 

RTC such as cassava and yam are purchased directly from farmers/producers by the final consumers; 34% 

of the entire produce from producers were sold to consumers either in the raw form or in the processed 

form. The channel from producers to consumers is the shortest channel in the value chain. Farmers 

produce were also sold to collectors amounting to 38% of the entire produce produced during the 

production season while processors buy 28% of the products produced by the farmers. The reason while 

the share of the producers is less than their other counterparts was that many of them do not own their 

produce rather farmers or collectors take their raw materials for them to be processed by the processors 

which after their services was paid for. The collectors buy in small quantity, assemble them and sell in 
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bulk to processors to add value to the product, they also sell either processed or raw products to the 

consumers. During the production season collectors sold 57% of their RTC products to processors while 

43% was sold to the consumers. The marketers buy processed products from the processors which 

amounted to 70% of their entire products and sell them in either local or urban market where consumers 

will buy them for consumption. In the value chain map, all the actors sell directly to consumers. This 

situation is not favourable for the value chain stakeholders because the less value adding that occurs, the 

lesser the number of varieties of products purchased by consumers.  

6.3.: Functional analysis of root and tuber crops   

The first stage of value chain analysis is the functional analysis. Functional analysis begins with the 

mapping of the activities performed by the value chain actors in the value chain. It is the mapping of the 

participants that engage in production, distribution, processing, marketing and consumption. Mapping can 

be regarded as the assessment of actors, profits and costs structure, the flow of goods throughout the chain, 

employment characteristics and the destination and volumes of domestic and foreign sales. Functional 

analysis provides in detail the profile of the industry or firm structure under investigation through the 

identification, description and quantification in physical terms concerning production, processing, 

marketing and final consumption. The starting point in the analysis of the functions of a value chain is 

setting out the boundaries, this means identifying the economic system the analyst wants to look at 

example apple value chain, cassava value chain. The following steps are followed when performing 

functional analysis. 

1) Setting the boundaries: this is the framing or mapping out the boundaries the analyst wants to 

consider. It is usually recognised or identified by the main commodity or product produced by the 

chain e.g. Cassava value chain.  

2) Identifying activities: this implies finding out or identifying the major activities performed at each 

level or stage of the chain. Only the operations which are directly related to the main commodities 

produced are considered. 
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3) Identifying agents: it is better to identify who does what in the value chain. The activities 

performed have to be matched with the agents the does them. This entails grouping together agents 

that performs similar activities. 

4) Quantification of the physical flow: to better understand the structure of the value chain and the 

volume of products produced, the physical flow of the commodities needs to be quantified. 

Agricultural product undergoes many stages of production, collection, processing before it gets to 

the hand of final consumer through many distribution channels. 

 

6.4: Value chain actors and their respective functions in root and tuber crops value chain 

Input supply: RTC value chain map starts with the input suppliers. The main inputs supplied includes 

planting materials such as cassava cutting, seed yams, fertilisers and implements such as cutlass, hoes, 

wheelbarrow etc. Majority of the farmers in Delta State use planting materials from their previous planting 

season, others get their planting materials from friends and relatives while only 10% get from input 

suppliers (market). The descriptions of actors and their respective functions are illustrated in Table 6.1. 

Table 6.1: Value chain actors and their functions in root and tuber crops value chain. 

Value chain actors Stage of the 

value chain 

Functions Agents Output 

Input suppliers Input supply Production/supply of 

production inputs 

Input dealers/ 

manufacturers 

Chemicals, 

cassava 

cutting, seed 

yams, 

fertiliser 

Farmers/Producers Production Cultivation Small scale 

farmers 

Cassava/ 

yam 

Local 

collectors/assemblers 

Assembling Bulking Assemblers/ 

collectors 

Cassava/ 

yam 

Processors Processing Processing 

cassava/yam into 

their various bye 

products 

Small & 

medium scale 

processors 

Garri, fufu, 

cassava 

flour, yam, 

yam flour 

Traders  Marketing Trade, storage Whole 

sale/retail  

Root/tuber 

crops 

consumables 
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This finding concurs with a previous study (Owusu-Adjei, Baah-Mintah, & Salifu, 2017), which found 

that majority of smallholder farmers source their planting materials from their own harvest and store them 

for the next production/planting season. The input suppliers are at the bottom level in the value chain and 

hence do not play a major role in root and tuber value chain in the study area because majority of the 

farmers do not require or engage in their services.   

Farmers/Producers: The farmers/producers are responsible for the production of root and tuber crops 

consumed in the area. The activities undertaken by producers includes establishment and management of 

the farm throughout the production season. The production activities performed by farmers includes land 

preparation, planting, weed management harvesting, post-harvest storage and sale of the produced crops. 

Majority of the producers in the area process their produce into traditional foods before selling them to 

either the collectors or directly to the final consumers. Farmers in the study area are classified based on 

their scale of operations, they are classified into small scale farmers (subsistence) 91% and small-scale 

commercial farmers 9% illustrated in Table 6.2. 

Table 6.2: Farmers’ scale of operation. 

Scale of operation Frequency Percentage 

Small scale 50 91 

Large scale (small scale 

commercial) 5 9 

Total 55 100 

 

Table 6.3: Size of farm according to respondents 

Farm size Frequency Percentage 

˃ 1 Ha 23 42 

1-2 Ha 28 51 

˂ 2 Ha 4 7 

Total 55 100 
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This is in agreement with the earlier study (PIND, 2011) which found that about 95% of farmers in Niger 

Delta region are small scale farmers. Majority of the producers use between less than or equal to two 

hectares for their production as seen in Table 6.3.  

Collectors/assemblers: collectors travel down to rural areas to purchase products from farmers; collect 

them from individual farmers and transport them in bulk. Some of the collectors buy unharvested products 

from farmers then hire labour to harvest them thereby relieving farmers the burden of harvesting cost. 

Two types of collectors were identified in the study area, farmgate collectors/assemblers and local market 

assemblers as shown in Table 6.4. 73% of assemblers buy their products directly from the farmers’ farm 

while 27% buy their assembled products from the local market.  

Table 6.4: Collectors/assemblers source of produce, choice of location and sellers of produce 

Buying Place Frequency Percentage 

Farm 22 73 

Local Market 8 27 

Total 30 100 

      

Choice of location Frequency Percentage 

Yes 28 93 

No 2 7 

Total 30 100 

      

Reason for location choice Frequency Percentage 

Lower price 14 47 

Quality product 8 27 

Accessible road 5 17 

Others 3 10 

Total 30 100 

      

Sellers Frequency Percentage 

Individual farmers 22 73 

Association/cooperative 6 20 

Others 2 7 

Total 30 100 
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These collectors buy from farmers in little quantities bulking them into large quantities and sell to either 

the processors or to the consumers. Assemblers play prominent role by going into the farm or local market 

to get the produce irrespective of the condition of roads leading to these areas. The collectors have the 

fund required to be able to overcome the constrains facing producers in terms of harvesting cost, 

harvesting large quantities of produce in a limited time due to shortage or unavailability of labour. They 

at times engage local labour for further processing of RTC into traditional food products such as fufu, 

garri, cassava flakes (abacha), flour etc. which they later transport to local or urban markets for sale, but 

majority of the local assemblers in the study area sell their produce in the local market. The assemblers 

have market information more than the farmers this is due to their constant contact with the market 

environment or to the major marketers who on rare occasions provide financial support to them with an 

agreement that they will sell all their assembled products to them.  

Processors: Root and tuber crops are highly perishable: deterioration of produce start immediately after 

harvest. Fresh roots of cassava have very short shelf life and need to be processed immediately after 

harvest. Processing is a process of either to increase the shelf life of the crop or to make the crop more 

palatable, reducing cyanide, improving storability and providing convenience. Processing also reduces 

food loss and assists in stabilising seasonal fluctuations in food supply. In the case of cassava which 

contains harmful substance that is dangerous to human health, processing is very vital for it to be used as 

food for human. The most processed by-product of cassava is garri.  To process cassava to garri, cassava 

root pass through the following processes: peeling off the back of the root, slicing, washing, grating, 

dewatering, fermentation, sieving and frying. 77% of all processors in the study area process cassava 

products into their various food materials while only 23% of the processors process yam products. There 

was no wheat processor in the area as illustrated in Table 6.5.  
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Table 6.5: Main processed crops 

Processed crop Frequency Percentage 

Cassava 23 77 

Yam 7 23 

Wheat 0 0 

Total 30 100 

 

The most processed traditional food from root and tuber crops in the study area are garri, fufu and flour 

(cassava flour, yam flour (amala)). Many farmers process their raw tubers into products before selling 

them. Processing occurs at different stages in the value chain, at the farm gate and at the processing units.  

Processors either buy their raw materials directly from farmers or from local assemblers. The major 

processing units in the study area are the cottage and the micro processing units which process the 

produced root and tuber crops to traditional foods for human consumption, there was no large-scale 

processors that produce industrial materials from RTC such as industrial starch and high quality cassava 

flour (HQCF) in the area.  

Marketers/sellers: marketing entails the flow of produced products from farmgate until it gets into the 

hand of the final consumer at the appropriate time. The retail price – the price paid by the final consumer 

– needs to cover the various costs incurred at each stage along the chain such as packaging, transportation 

and storage. The market for RTC can be partitioned into two, traditional food market and market for 

industrial products. In the study area the traditional food market is dominant and there is no market for 

industrial by-products such as starch, High Quality Cassava Flour (HQCF), ethanol etc. Majority of the 

sellers 30% in the study area sell cassava, wheat and yam, 23% deal on only cassava products while no 

seller sell only wheat or wheat and yam as shown in Table 6.6. 57% of the entire sellers in the study area 

buy their traded products from processors while 13% source their products from other sellers, great 

number of sellers practise on a small scale as illustrated in Table 6.7.   
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Table 6.6: Main traded crop products 

Main crop traded Frequency Percentage 

Cassava only 7 23 

Yam only 5 17 

Wheat only 0 0 

Cassava & Yam 5 17 

Yam & wheat 0 0 

Cassava & wheat 4 13 

All the crops 9 30 

Total 30 100 

 

Table 6.7: Sellers’ source of materials and scale of operation 

Source of material Frequency Percentage 

Collector 9 30 

Processor 17 57 

Other seller 4 13 

total 30 100 

      

Scale of operation Frequency Percentage 

Small  23 77 

Medium 7 23 

Large 0 0 

Total 30 100 

 

The small scale practiced by majority of the sellers prevents them from getting financial assistance from 

the financial institutions due to lack of collateral, and so some farmers request financial assistance from 

money lenders at an exorbitant interest. Sellers are involved in the storage and distribution of RTC 

byproducts in the study area as well as wheat flour. Their wheat flour is sourced locally to avoid the high 

cost of importation. They buy finished products from processors as well as from rural assemblers and sell 

to the final consumers. Marketers have a better storage facilities, transportation and valuable market 

information sourced from fellow marketers. These people have the largest capital among the value chain 

actors and consequently good storage facilities which they use to their advantage. At times sellers 

collaborate with other value chain actors by providing financial assistance to them on condition that they 

will sell their produce to them. The larger share of sellers’ cost is transportation cost which is always 

greater than N1000.00 as shown in Table 6.8. The reason for the high transportation cost may be because 
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majority of sellers’ hire buses or cars to transport their produce, the owners of these vehicles charge very 

high due to bad road. 

Table 6.8: Sellers’ mode of produce transportation and cost of transportation  

Mode of transport Frequency Percentage 

Own car 7 23 

Hired car 17 57 

Public transport 6 20 

Total 30 100 

      

Cost of transport (N) Frequency Percentage 

100-500 2 7 

600-1000 7 23 

Above 1000 21 70 

Total 30 100 

 

Recently, the traditional use of RTC as mainly for human consumption has been changing. These crops 

are now being processed into industrial products such as ethanol, starch. For the fact that the marketers 

have the capacity to get loan easier from the financial institutions and other sources of fund, they receive 

the largest chunk of consumers’ money among the other value chain actors because of their well-

developed storage facility. Apart from raw/fresh roots and tubers, the most traded RTC by-product is 

garri. 

6.5: The flow and volume of RTC products along the value chain 

The flow of produced products of RTC along the value chain in the study area as captured from value 

chain mapping is shown in table 6.9 below. 

Table 6.9: Flow of produced RTC products along the value chain and their percentage  

Items Cassava (Kg) Percentage Yam (Kg) Percentage 

Qty produced 58950  42050  

Qty consumed by producers 11150 19 9050 21.5 

Qty wasted 2975 5 1900 4.5 

Qty for collectors 44825 76 31100 74 



 

130  

Qty consumed by collectors 0 0 0 0 

Qty for processors 44825 76 31100 74 

Qty consumed by processors 2175 3.7 1400 3.3 

Qty for marketers 42650 72.3 29700 70.7 

Total  58950 100 42050 100 

 

The table shows that the entire cassava and yam harvests in the study area were 58950kg (59 metric tons) 

and 42050kg (42 metric tons) respectively, out of which the farmers and their households consumed 

11150kg of cassava (amounting to 19% of quantity produced) and 9050kg  of yam (21.5% of yam 

produced), while 2975kg of cassava (5% of total production) and 1900kg of yam (4.5% of yam produced) 

was wasted due to lack of proper storage facilities. The amount made available for sale by the producers 

was 44825kg (44.8 metric tons) 76% of the entire cassava produced and 31100kg (31.1 metric tons) 74% 

of the entire yam produced respectively during the period of investigation. While the marketers handled 

42.6 MT of cassava (72.3%) and 29.7 MT of yam (70.7%) during the period of study.  

6.6: Cost and returns at each stage of the value chain 

The costs and returns among the various root and tuber crop value chain actors in the study area - farmers, 

collectors/assemblers, processors and marketers - area are shown in Table 6.10. The input supply activities 

are not well recognised in the study area, this is because majority of the producers do not use farming 

chemicals such as fertilisers and pesticides, they also source their planting materials from their previous 

planting season or from their family and friends so their activities were intentionally removed. 

Table 6.10: Cost and returns at each stage of the value chain 

Value chain actor Cassava (N/kg) Yam (N/kg) Wheat (N/kg) 

Producer/farmer   

Cost 104 146  

Returns  126 185  

Margin  22 39  

Collectors/assemblers  
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Cost  89 117  

Returns  156 204  

Margin  67 87  

Processors   

Cost  62 87  

Returns   101 142  

Margin  39 55  

Marketers/sellers  

Cost  726 1017 2139 

Returns  809 1134 2384 

Margin  83 117 245 

 

Producers/farmers: producers are the starting point for the actors in the value chain in the study area. 

The producers get the lowest margin of all the value chain actors in the study; producers get a margin of 

10% for any kilogram of cassava product sold but also get 13% margin from any kilogram of yam sold. 

The implication of this is that any one naira a consumer spends on the payment of cassava or yam, the 

producer of cassava gets 10 kobo out of it while yam producer gets 13 kobo. The producers/farmers 

receive the least share of consumers’ money among the value chain actors, the reason could be because 

majority of farmers in the study area do not keep any record regarding their returns and cost of production. 

The information gotten from them was by memory recall based on their previous harvest. Farmers’ 

inability to use fertiliser or improved planting materials/seeds and the fragmentation of farming plots 

contributed to the low in output recorded in the study area. Over 90% of the producers’ practice under 

subsistence, selling only what is left after their household consumption requirement has been met. The 

producers lack the necessary capital to expand the scale of their production. Their only source of fund 

was from their personal savings or from family and friends this is due to the exorbitant conditions given 

by the financial institutes. The production cost in the study area was very high, this was due to high cost 

of labour and the use of primitive implements by the farmers.  
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Collectors/assemblers:  rural assemblers are among the value chain actors the play prominent role in 

RTC value chain in the study area. They are the actors that receive the second largest share of the 

consumers’ money, cassava collectors received 29% while yam collectors received 32% in the period 

under investigation. For everyone kg of cassava product assembled or bulked they incurred a cost of 

N89.00 and a return of N156.00 resulting in a margin of N67.00 and a margin of N87.00 for yam. Majority 

of them 77% don’t have any knowledge about the health value of the crops they assemble as shown in 

Table 6.11, while only 27% of the collectors use borrowed capital as shown in Table 10.12. 

Table 6.11: Knowledge of health value of assembled products  

Knowledge of health value Frequency Percentage 

Yes 7 23 

No 23 77 

total 30 100 

 

Table 6.12: Use of borrowed capital by assemblers   

Use of loan Frequency Percentage 

Yes 8 27 

No 22 73 

Total 30 100 

 

Processors: RTC such as cassava are highly perishable and requires to be processed immediately after 

harvest to avoid spoilage.  In the study area they are processed into various products such as garri, amala, 

flour and among others. The processors source their raw materials from farmers or from local assemblers. 

Some of the processors are mobile in the sense that they can go to the farmers houses to process their 

RTC for them thereby playing the role of service millers to the farmers and at times to the assemblers. 

The reason for the introduction of the mobile processors is to address the difficulties the farmers face in 

transporting their products to the processing centres. These mobile processors do not own the products 

they process but only offer their services which were paid for by the owners of the products processed. 
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Majority of the processors 70% are not aware if the products they produce have health value or not while 

only 30% have the knowledge on the health value of their processed products as illustrated in Table 6.13. 

Table 6.13: Knowledge of health value of processed products   

Health value Frequency Percentage 

Yes 9 30 

No 21 70 

Total 30 100 

 

Marketers:  the root and tuber crops produced in the study area were done by subsistence farmers who 

use crude farm implements such as cutlass and hoe to cultivate the land. The access roads to these rural 

areas where these crops are produced are in a bad situation thereby making produced crops very difficult 

to transport from production area to the areas where they are demanded. Apart from transportation cost 

another major issue facing farmers is the imprecise and non-standard measurement of produce; the popular 

measurement for harvested crops such as cassava and yam was a cement bag that weighs 25kg when 

filled, or by the wheelbarrow load. Yet another problem for producers is lack of market information. The 

outrageous cost of transport prevents farmers from selling their produce at profitable prices. Many sell 

their produce unharvested to rural collectors/assemblers whose purpose is always to exploit producers’ 

ignorance to maximise their returns. The total crops produced in 2017 farming season in terms of cassava 

and yam were 58.9 tons and 42 tons respectively out of which 19% was consumed, 5% was wasted due 

to lack of good storage facility and 76% of cassava produced was traded while for yam 21.5% was 

consumed, 4.5% wasted and 74% of the total produce was traded.   

6.7: Effectiveness of actors at various stages along the value chain 

The effectiveness of the various actors involved in the root and tuber crops value chain, the entire cost 

incurred as well as the returns accrued to them and their respective share percentage were explained in 

Table 14. The data indicated that farmers receive the lowest percentage share (12%) of the income accrued 

in the value chain. This state of affairs contributes to the vicious cycle of poverty experienced in the 

farmers homes, and reflects the findings of an earlier study (Olukunle, 2013) which showed that farmers 
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receive the lowest share of the profit of all the value chain actors in that study covering four geo-political 

areas; south-east, south-west, south-south and north-central.    

Table 6.14: Remunerations of actors at various stages along the value chain and their share percentages. 

Value chain 

actors 

Cost of operation 

per actor (N) 

Returns per 

actor (N) 

Margin (Value 

added) (N) 

Percentage share 

accrued per actor 

Producers’ 6156955 12778600 6621645 12 

Assembles’ 25002900 43560000 18557100 35 

Processors’ 3652100 16763200 13111100 24 

Marketers’ 42781800 58166000 15384200 29 

Total 77593755 131267800 53674055 100 

  

The collectors/assemblers are the actors that get the highest profit among the actors in the value chain. 

Having interacted with farmer participants, team members in this research project have hypothesised that 

perhaps collectors/assemblers receive the highest share of the profit because they exploit farmers’ 

ignorance of market information to their advantage, thereby buying farmers’ produce at a reduced price 

and selling them to consumers, processors and marketers at a higher price. Marketers are the ones that 

had the highest operation cost among the value chain actors. Their cost can be divided into, storage cost, 

transportation cost, salaries of workers and cost of shop rent and other logistics costs. Despite their high 

cost their profit was only 29% of the entire share of consumers’ price. The implication of this is that any 

N1.00 spent by consumers’ the marketers get 29 kobo, the assemblers gets 35 kobo while the 

producers/farmers gets only 12 kobo respectively. Overall, the data indicates that while gross margin 

across the entire root and tuber value chain was positive at all stages, the assemblers received the highest 

margin followed by marketers while farmers received the lowest.   

6.8: Marketing channels of root and tuber crop products in the study area 

Agricultural products need to be moved from their production region to the region where they are 

demanded for their utilisation. To understand how root and tuber crops products are marketed, the main 

market channels through which they reach the final consumers were traced. The mapping shows that RTC 

products in Ndokwa west Local Government Area of Delta state Nigeria take the following routes. 
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I) Farmer                       Consumer 

II) Farmer                     Collector                Consumer 

III) Farmer                    Collector              Processor               Consumer 

IV) Farmer                  Collector               Processor                Marketer             Consumer 

V) Farmer             Processor                Consumer 

 

Channel 1: Farmer to consumer was the shortest route to which RTC products reach the final consumers. 

The main products sold in this channel were mainly raw roots and tubers that the consumers’ have to 

process in their various homes before they are consumed. The volume of produce transferred through this 

channel was 34% of the entire products produced during the season, it was sold at an average price of N 

100.0 for 1kg of cassava and N 185.00 for 1kg of yam respectively. There was no value addition in this 

channel and it is mainly for traditional food consumption.  

Channel II, III and IV: Farmer to local collectors and finally to the consumers, this channel is mainly for 

traditional food but there are value additions along the channel. Collectors most at times engage village 

labour to process cassava products into products such as garri, fufu which they sell to the final consumers 

for final consumption. At this channel collectors exploit the farmers to their advantage, thereby enabling 

them to get the highest share of consumers’ money. 38% of the entire RTC produced flow through this 

channel, farmers sold at an average of N 90.00 per 1kg of cassava and N 170.00 per kg of yam. The returns 

for farmer are low but it encourages larger produce sale more than channel 1. Channels 111, 1V are like 

channel II, except that channel III and IV additional value adding occurs. The end products all tended to 

be traditional foods but the average prices achieved were comparable to channel II prices. No industrial 

products from RTC products were sold in the study area; this could be because there were no large-scale 

producers in the study area capable of producing large quantities needed by industrial processors; 

moreover, there were no industrial processors in the area, only cottage and mobile processors that process 

for traditional food products.   
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Channel V: Farmer processor and to consumers is the channel that gives the farmer the highest returns. 

Here the farmer takes his produce first to the processor for him to process in which the farmers pays for 

the processing cost before he sells it finally to the consumers at a higher return. At this channel, the 

average cost of the farmer incur to process 1kg of garri was N 19.00 but gets a returns of N 125.00 per kg 

of garri. Farmers can only a better return if they have other source of fund to settle processing costs since 

many of them will be left with nothing after bearing the cost of production. If financial assistance is 

provided to the farmers’ it will enable them to add more value to their products and hence enjoy the benefit 

that accrue to them without being exploited by other value chain actors. 

6.9: Discussion 

Input supply: Inputs are central to agricultural innovation and productivity improvement. The input 

suppliers in the study area do not play major role so they are not regarded as major value chain actors in 

this study. The actors that play major roles along the value chain are producers’, local 

collectors/assemblers, processors and marketers along RTC value chain. Lack of or inappropriate 

institutional innovations in input supply system has been attributed as the major problem to crops and 

forestry (Lillesø et al., 2011). Farmers who have no knowledge or training about inputs are unlikely to 

adopt their use. Therefore, effective demand for inputs among smallholder farmers can be achieved if the 

knowledge, skill, availability and affordability constraints are addressed, this can be achieved by raising 

awareness of inputs and teaching how to use them to farmers through agricultural extension agents. One 

of the major constraints facing farmers in the use of inputs is financial constraints.  Government and non-

governmental organizational organizations must increase their support in the form of developing crops 

that are suitable for specific agro-ecological zones and the specific needs of different types of farmers and 

making them accessible through the provision of agricultural loans. Improved access to agricultural inputs 

and services is very vital in boosting yields for smallholder farmers and enable them to move from 

subsistence to market-oriented farming. Making agricultural inputs available and accessible to farmers in 

form of high-quality improved stems, tubers, agrochemicals such as fertilisers and pesticides will assist 

in increasing the overall output of producers in the study area. 
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Producers: There was no sole producer of yam or cassava in the area intercropping was predominantly 

practiced by the small-scale farmers who have only small land available for production in order to provide 

food to sustain their family and sell any left over to acquire other household consumables which they 

cannot produce. RTC producers in the study area intercrop their major produce such as cassava and yam 

with other crops like melon, okra, pepper, maize, groundnut and other vegetables. The main reason for 

intercropping RTC with other crops is to make a greater use of their limited land to provide varieties of 

crops and due to financial constraints. Credit constraint has been recognized as one of the major factors 

against the adoption of modern technologies such as monocropping, use of agro-chemicals and good 

agricultural practices. Subsistence farmers have capital constraints which prevent them from renting or 

purchasing land and lack the technical knowhow in using improved planting materials or agrochemicals 

such as fertilisers. Modern technologies such as herbicides application, use of hybrid cassava stems, use 

of insecticides, use of inorganic fertilizers, use of tractor, appropriate plant spacing are important for an 

increase of output. Unless efforts are made to significantly increase the adoption of modern technology 

by smallholder farmers, their productivity and income growth are likely to remain low. Farmers in the 

study area are not using improved seedlings which resulted in low yield of about 8-10 tons per hectare. 

There was no farmer using irrigation in the study area, production is mainly rain-fed, harvesting of 

produced crops is very labour demanding and time consuming especially during dry season when the soil 

is very hard. The land that majority of the farmers use for production in the study area was obtained mainly 

through inheritance. Farmers have very little scope to expand the area they sow; the average holding used 

by farmers in the study area was less than or equal to 1.5 hectares which was frequently fragmented and 

do not encourage the adoption of modern technology. The producers sell raw as well as processed RTC 

products to consumers, collectors or to processors.   

Collectors/assemblers: Most of the assemblers source their products from one or more preferred 

suppliers, based on lowest cost. Also, other factors collectors consider are quality (value for money) and 

road conditions which affects accessibility to the areas they source their produce. 73% of the assemblers 

buy most of their products from individual farmers while 20% buy from farmer groups. Collectors role in 
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bringing together produce from individual farmers and bulking them is important in the value chain. Most 

of the collectors have market information due to their constant participation in the market and their 

relationship with marketers who share information on issues such as prices of products. Many of the 

assemblers in the study area buy products before harvest. Producers do not know the quantities of their 

underground RTC products and assemblers tend to profit from this kind of sale; producers would do better 

by harvesting their produce themselves. Assemblers typically hire buses that will convey their RTC 

products to large processing companies. The companies process cassava into HQCF thereby meeting the 

requirement of supplying harvested cassava tubers within a stipulated time in order to get good quality 

cassava flour. Provision of good roads linking urban to rural areas by the government will assist in 

reducing the transportation cost in transporting agricultural produce from their area of production to where 

they are required.   

Processors’: The cost for processing raw materials of RTC into one kg of finished cassava and yam 

products are N62.00 and N87.00 resulting in margin of N39.00 and N55.00, respectively. The constraints 

encountered by processors in the study area are lack of capital - they lack the resources to expand their 

scale of operation due to insufficient funds and lack of storage facilities. The main aim for processing 

RTCs is to reduce their moisture content and weight, improve their shelf life, improve their storage and 

enhance their palatability. Processors are faced with the challenge of selling their processed products 

immediately after processing because of lack of storage facility. Government or non-governmental 

organisations assisting processors in the form of providing storage facility to enable them store their 

processed materials till when their prices have appreciated, thereby enhancing their profit. Processors 

make good margin for the services and role they play along the value chain, but their margin was less 

compared to the ones made by the collectors and marketers.  

Marketers/sellers: Marketers are among the chain actors that make the highest share of consumers price; 

cassava marketers secure 23%, yam marketers secure 31% and wheat marketers secure 46% of the final 

price paid. The reason while marketers secure larger share of consumers price is because of their good 

knowledge about market information and their large capital base which they use at their advantage over 
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other actors. The higher share enjoyed by wheat marketers can be attributed to the misconception by most 

consumers’ that the consumption of RTC predisposes them to non-communicable diseases and hence, 

undermining the consumption of RTC in the study area. The returns earned by RTC marketers can be 

improved through awareness and education on the health and nutritional values of RTC products and the 

establishment of modern and accessible markets in the rural communities. Majority of Nigerians depends 

on agriculture for their livelihood therefore, well-functioning and efficient market is crucial for improving 

the nation’s economic health. Government should make changes in foreign exchange market to provide 

greater incentive for export and encourage farmers to produce not only for local consumption but also for 

export.  

6.10: Conclusions and recommendations 

The value chain analysis conducted exposes the weak links that should be improved. Most of the value 

chain actors are not aware about the health values of their products, these brings about a lot of 

misconceptions around their products and around the final consumers. This study suggests that by 

addressing this issue increased returns could be achieved at all stages along the value chain through the 

development of the chain. Increased income generation lies in the development of the chain through 

expansion of the chain and the shift from the production of traditional food and traditional industrial 

products into the production of non-food and non-traditional industrial products such as industrial starch, 

high quality cassava flour, ethanol production. This will lead to the production of food and non-food 

alternatives. Development of industrial-scale processing facilities to facilitate expansion into non-food 

and non-traditional industrial products will also reduce the importation of starch, flour and sweeteners 

thereby contributing positively to Nigeria’s balance of trade. Also, correction of the misconception that 

consumption of RTC products exposes consumers to non-communicable disease will help improve 

demand for RTC products thereby increasing the income generated by the value chain actors along the 

value chain. It is recommended that there should be adequate flow of market information from the 

marketers down to the producers to avoid exploitation of other value chain actors due to inadequate market 

information. Many of the small-scale actors should organise themselves into effective and profit-oriented 
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groups this will assist them enjoy large scale operation and hence enable them to get financial support 

from Government, non-governmental organisations and financial institutions. Consumers’ should be 

encouraged to consume the nutritious indigenous carbohydrate food crops that are rich in dietary fibre 

which assist in management of diabetes and dyslipidaemia, this can be achieved by government 

subsidising the cost of RTC products and finally, government should provide accessible roads linking 

rural areas to urban areas to reduce the cost of transport incurred by RTC value chain actors in the study 

area. Any agricultural policy that will increase the availability and accessibility of land for production 

purposes, subsidise the cost of agro-chemicals and planting materials for producers will result in 

increasing the output of RTC by producers. Government and non-governmental organizations should 

assist in providing soft loans to all the value chain actors to avoid the exploitation experienced by some 

actors along the value chain. 

6.11: Summary of the chapter  

This chapter discussed the value chain of root and tuber crops in the study area. It explained the physical 

flows of goods along the value chain, identified the actors and the functions they play along the chain and 

lastly calculated the costs and returns for the actors in the chain. The next chapter will discuss the 

summary, conclusion, and recommendation of the study.     
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Chapter Seven 

Summary, Conclusions and recommendations 

7.1: Summary  

The development of drugs used in diabetes and dyslipidaemia management has been on the increase, yet 

diabetes has remained the leading cause of blindness, kidney failure and nontraumatic lower-limb 

amputation. Presently, available therapies for diabetes and dyslipidaemia include insulin and various oral 

anti-diabetic agents to achieve better glycemic control. However, these oral agents are associated with 

various adverse effects and are also expensive. In view of this, there is need to search for natural products 

with lipid-lowering potential, with minimal or no side effect that can be affordable at a low cost.  

In this regard, some medicinal plants have been reported to be useful in diabetes and dyslipidaemia 

management worldwide. In particular, investigations on roots and tubers have confirmed that they have 

medicinal values, but did not emphasis on their utilisation in the management of diabetes and 

dyslipidaemia in Nigeria. Diabetes patients are being discouraged from consuming root and tuber crops 

which are the major sources of indigenous carbohydrate in favour of wheat (imported substitute) which 

has resulted in poor diabetes management in Nigeria. This study therefore investigated the potential health 

benefits of root and tuber crops relative to wheat with reference to their dietary fibre contents, education 

of health values of root and tuber crops was introduced to the participants as an intervention strategy to 

bring about change in their consumption behaviour towards the crops and to assess how this change can 

contribute to improve root and tuber crops value chain in the study area.  

For the empirical analysis, this study utilised primary data collected from root and tuber crops value chain 

actors in Ndokwa West Local Government of Delta State Nigeria. Secondary data used was gotten from 

Governmental and non-government other sources in form of journals, periodicals, newspapers, and other 

publications. The following questions were investigated: What are the socioeconomic characteristics of 

the households in Delta State Nigeria informing consumer choice between various products from RTC 

and wheat-based products? Can diabetes and dyslipidaemia management benefits from consuming more 

of root and tuber crops such as cassava and yam relative to wheat (as a substitute)?, What are the factors 
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that influence actors’ decision to add value to their root and tuber crops products in relation to the 

information/education on the medical nutrition benefits from these crops?. In order to answer the research 

questions the following research objectives were set: analyse the socioeconomic characteristics 

influencing root and tuber crops consumption in favour of (imported) carbohydrate substitute in Delta 

State Nigeria, investigate the outcome of the intervention strategy on the changes in consumption 

behaviour of consumers in the study area; and conducted functional and financial analysis for root and 

tuber crops value chains with a view to designing and developing policies that will improve their value 

chain in the study area. The statistical analysis undertaken to achieve the research objectives were 

descriptive statistics, value chain analysis, marketing margin and multiple regression models.  

Specifically, this study: identified root and tuber crops value chain actors and their respective functions 

in the study area. Examined the socioeconomic characteristics influencing root and tuber crops 

consumption versus imported carbohydrate substitute wheat in the study area, investigated the outcome 

of an intervention strategy on the changes in consumption behaviour of consumers’ when being introduced 

to the knowledge about the health value of root and tuber crops relative to wheat and also conducted 

financial and functional analysis for root and tuber crops value chain actors with a view to designing and 

developing policies that will improve their value chain in Delta state Nigeria.  

The actors identified to be operating in root and tuber crops value chain in the study area were input 

suppliers, farmers’, local assemblers/collectors, processors and marketers/sellers/traders. The functions 

of input suppliers are not pronounced because many of the farmers do not use agro-chemicals for their 

production, they also source planting materials from their own farm or from their families or friends and 

not from input suppliers.  

The socio-economic characteristics of both cassava and yam producers was treated together because most 

of the producers in the study area practice mixed cropping, planting both cassava and yam on the same 

piece of land at the same cropping season. The distribution of the farmers’ based on gender revealed that 

the percentage of female producers was 78% while male were 22%, an indication that majority of the 

producers were female, but re-examination about the percentages of male and female producers of yam 
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shows that majority of yam producers were male in the study area. In this study, marital status was 

dichotomous married or single. The single group included those who have been unmarried, divorced, 

widows and widowers. The marital status analysis of respondents indicates that 27 (49%) of the producers 

are married. On further evaluation considering household size shows that a vast majority of the singles 

have large household size of six to ten persons. The analysis of farmers based on their age distribution 

shows that none of the respondents was below 20 years old. The analysis of educational status and years 

of experience in farming shows that majority of the respondents’ attained tertiary institutions and have up 

to 20 years farming experience. The farmers have farm size ≤1.5 hectares, use local varieties of planting 

materials and produce ≥1.25 tons per annum.  

The analysis between inputs and outputs relationship in cassava production revealed that out of the 14 

independent variables included into the cassava production model, five were found to be statistically 

significant at different levels of significance. The variables are age, level of education, years of experience 

in farming, amount spent on fertiliser application and investment or expenses on farmland preparation. 

The t-statistic of age was 3.126 and significant at 0.01(1%) level of significant, with a coefficient of 0.191; 

the t-statistic level of education was 2.050 and significant at 0.05 (5%) with a coefficient of 0.075; farming 

experience having a t-statistic of 4.903 and significant at 0.01 (1%) with a coefficient of 0.626; land 

preparation with a t-statistic of -1.945 with a coefficient of -0.090 and significant at 0.05 (5%) level of 

significance; while the t-statistic of fertiliser application is 2.032 with coefficient of 0.084 and significant 

at 0.05 (5%) level of significance. With the exception of land preparation which has a negative 

relationship, all the exogenous variables have a direct or positive relationship with the quantity of cassava 

produced in the study area also, the relationship between input and output for yam production show that 

out of the 13 independent variables included into the production model, five were strongly significant at 

5%, they are; gender, level of education, farm experience, quantity of seed yam planted and the 

expenditure on planting/sowing while marital status was significant at 10%. With the exception of farming 

experience and expenditure on planting/sowing which have a negative relationship with quantity of yam 

produced the rest have positive relationship with the dependent variable.  
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The analysis of consumption determinants of cassava in rural versus urban areas shows that the 

independent variables included into the consumption equation were able to explain 95% in variation in 

quantity of cassava consumed among urban respondents. The statistical analysis revealed that among the 

eight independent variables regressed using all the four functional forms, it was only age, income and 

cassava price that were statistically significant while the analysis of the variables that affect the quantity 

of cassava consumption among rural respondents revealed that household size and annual income of the 

respondents has some impact in the quantity of cassava products consumed.  

Apart from household size that has a positive relationship with quantity of yam consumed in the urban 

location the remaining two age and cassava price have an inverse relationship with the dependent variable. 

The t-statistic of age was -6.135 while its coefficient was -0.026 and is significant at 1% level of 

significance, the t-statistic of household size was 2.675 with a positive coefficient of 0.112 which is 

significant at 1% level of significance while cassava price being significant at 5% level of significance, 

with a t-statistic of -2.293 and coefficient of -0.001. Rural yam consumption, Age, household size, annual 

income and price of cassava are the significant variables.  

All the significant variables have positive coefficients implying they have positive relationship with the 

quantity of yam consumed. The t-statistic of age was 6.656 with coefficient of 0.347 and significant at 

1% level of significance, household size has a t-statistic of 2.074, coefficient of 0.198 and significant at 

5% level of significance, the t-statistic of annual income was 2.258 with a coefficient of 0.252 and 

significant at 5% level of significance while price of cassava has a coefficient of 0.054 and significant at 

10% level of significance.  

The variables included into wheat urban consumption model, three was found to be statistically significant 

at different levels of significance. The significant variables were age, household size and wheat price. The 

t-statistic of household size was 1.823, with a coefficient of 0.157 and significant at 10% level of 

significance, the t-statistic of annual income was 1.871 with a coefficient of 0.198 and significant at 10% 

level of significance and cassava price with a t-statistic of 4.060, with a coefficient of 6.959 and is 

statistical significance at 1% level of significance, while the analysis of rural wheat consumption revealed 
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that it was only age, household size and wheat price that was significant among the variables included in 

the wheat consumption model. The variables are age, household size and wheat price. Age of household 

heads with t-statistic of 2.098, coefficient of 0.014 and significant at 5% level of significance, household 

size with coefficient of 0.093 and significant at 5% level of significance and wheat price with a t-statistic 

of 1.587, which is significant at 10% level of significance. Root and tuber crops have enormous health 

values, yet it is not routinely included in the diet prescription for diabetes due to misinformation resulting 

in total avoidance or reduction in their intake in the study area.  

The intervention strategy analysis conducted among urban and rural participants revealed that there was 

a shift among urban and rural participants after the intervention but the shift in consumption behavior was 

more pronounced among urban participants than in their rural counterparts. Before the introduction of the 

intervention strategy/educating to the urban participants majority of them were eating more of wheat but 

less root and tuber crops. Among the 34 urban respondents, 18 were consuming wheat as their only source 

of carbohydrate, 8 persons were consuming only cassava and 8 was consuming only yam while only 1 

person was consuming the three crops. After the intervention, the consumption of cassava was doubled 

from 9 persons to 18 persons relative to equivalent decrease in wheat consumption from 16 persons before 

intervention down to 7 persons after intervention, while yam consumption remained neutral. The reason 

why there was no much variations between pre-rural and post-rural consumption behaviour was because 

the diet of the rural communities was more of indigenous carbohydrate, protein and low-fat while the 

increase in the consumption of cassava in the urban area was due to the outcome of the intervention. 

Education and communication have the capacity to change consumers’ knowledge, shaping their attitude 

and redirecting their decision making, including food choices and dietary behaviour. 

The value chain mapping show that out of the entire RTC produced in the study area during the season of 

investigation, 34% was sold from farmers to consumers either in the raw form or in the processed form. 

38% to local assemblers/collectors and 28% to processors. The quantification of the physical flow of the 

produced crops revealed that the entire cassava and yam harvest in the study area were 58950kg (59 metric 

tons) and 42050kg (42 metric tons) respectively, out of which the farmers and their household consumed 
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11150Kg of cassava and 9050Kg of yam, 2975kg of cassava and 1900kg of yam was wasted due to lack 

of proper storage facility while the amount traded was 44825kg (44.8 metric tons) of cassava and 31100kg 

(31.1 metric tons) of yam. 

The statistical analysis on the effectiveness of actors at various levels along the value chain show that the 

producers earn the least share of returns among the value chain actors, their share being 12% while the 

collectors the largest share of 35% among the value chain actors. It also shows that marketers have the 

highest operation cost of N42781800.00 while the collectors earn the highest returns and margin of 

N4356000 and N 18557100 respectively. The analysis of marketing channel show that there are five 

channels through which the processed products reach the final consumers. The shortest channel being 

from producers to consumers while the longest channel was from producers to collectors to processors to 

marketers and to the final consumers. The highest volume of product traded in the short channel are mainly 

raw roots and tubers which the consumers process into traditional food products.  

The analysis suggest that increased returns could be achieved at all stages along the value chain through 

development and expansion of the chain, and through the shift from the production of traditional food and 

traditional industrial products into the production of non-food and non-traditional industrial products such 

as industrial starch, high quality cassava flour, ethanol production. This will lead to the production of food 

and non-food alternatives and hence, reduce the importation of starch, flour, sweeteners which could be 

manufactured in Nigeria if RTC are processed industrially thereby reducing the money the government 

spend on importation of these materials thereby increasing the economy of the nation. 

7.2: Conclusion 

This study carried out an analysis on the socioeconomic characteristics influencing RTC production and 

consumption in favour of wheat (imported) carbohydrate substitute in Medical Nutrition Therapy (MNT) 

in Delta State Nigeria. It was identified that age, level of education, years of farming experience, amount 

spent on fertiliser application, cost of land preparation, gender, quantity of planting materials, cost of 

planting/sowing and marital status are the factors that affect RTC production, price of cassava, annual 

income and household size affect RTC consumption while annual income, household size and cassava 
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price affect wheat consumption in the study area. The most outstanding variable affecting the consumption 

of RTC in the study area was age, as the age of respondents increases, the amount of RTC consumed 

reduces while the quantity of wheat consumed increases. A problem has been the widely held 

misconception among consumers that the consumption of their indigenous carbohydrate crops which are 

mainly RTC products exposes them to non-communicable diseases which was the impression this study 

aimed to correct. 

Numerous interventions aimed at influencing dietary consumption in industrialised countries have 

produced effective and successful results in decreasing the prevalence of non-communicable diseases but 

these intervention programs have been rare in developing countries. Education programs which are 

centred on nutrition are designed to improve consumers nutrition knowledge, aiming at supporting sound 

dietary intake either within the entire community or a specific target population. Specific education to 

correct people consumption behaviours in order to combat non-communicable diseases such as diabetes 

and cancer are widely available, but few studies have taken time to investigate the impact of nutrition 

knowledge in the general community or other specific groups on dietary intake largely unexplored. An 

understanding of the link between nutrition knowledge and dietary intake is very important as much 

evidence has shown a relationship between low health literacy, poor management of chronic diseases and 

increased health cost. As indicated earlier, the intervention involved public health lecture on the medical 

nutrition therapy value of staple carbohydrate root and tuber crop foods (cassava and yam) with focus on 

their dietary fibre content, relative to wheat. The focus of this study was not on the association between 

diet and chronic diseases, but rather the science of dietary behaviour change and how decreased intake of 

wheat and increased root and tuber crops consumption are best achieved.   

The reason for the increase in the consumption of cassava in the urban area was due to the correction of 

the misconception surrounding the contribution of starchy foods to the incidence of diabetes. A lot of 

Nigerians believe that the consumption of starchy foods exposes them to diabetes, this is because most of 

their information are from unreliable sources. This shift in urban consumption behaviour can be attributed 

to the benefit of education and communication which has the capacity to change consumers’ knowledge, 



 

148  

shaping their attitude and redirecting their decision making, including food choices and dietary behaviour. 

The public health intervention was followed by a value chain analysis in order to ascertain how this 

increase in consumption in root and tuber crops can be maintained, production improved and their supply 

maintained, thereby improving food security, improving the management of non-communicable disease 

as well as income of root and tuber crops value chain actors in the study area. 

The value chain analysis conducted exposes the weak links that should be improved. Majority of the value 

chain actors are not aware about the health values of their products. This lack of awareness causes a lot 

of misconceptions around their products. The results suggest that increased returns could be achieved at 

all stages along the value chain through the development of the chain. Increased income generation would 

flow from developing and expanding the value chain, shifting production from traditional food and 

traditional industrial products into the production of non-food and non-traditional industrial products such 

as industrial starch, high quality cassava flour, ethanol production. This will lead to the production of food 

and non-food alternatives and hence, reduce the importation of starch, flour, sweeteners which could be 

manufactured in Nigeria if RTC are processed industrially thereby reducing the money the Government 

spend on importation of these materials thereby increasing the economy of the nation.  Benefits will also 

flow from encouraging the consumption of RTC products among the people this will go a long way in 

increasing the demand of RTC products thereby increasing the income generated by the value chain actors 

along the value chain. 

Discriminated issue: Root and tuber crops are important staple crops in Nigeria and in Africa in general. 

Nutritionally, they are sources of economical dietary energy in form of carbohydrate. The focal point of 

many investigations is on the association between plant food intake and their contribution in reduction of 

noncommunicable diseases such as diabetes and dyslipidaemia. The identification of food crops which 

serve as functional food with both nutritional and health benefits is of much interest. What this thesis 

advocate is that soluble fibres in root and tuber crops such as cassava and yam have nutraceutical values 

including hypocholesterolemic and hypoglycemic effects needed in diabetes management. Equipped with 

the knowledge that the fibre can be extracted to produce supplements of naturally-occurring dietary fibre 



 

149  

and that this product lowers plasma LDL, VLDL-cholesterol and triglycerides and blood glucose, Nigeria 

stands only to benefit from improving its RTC industry including development of healthy byproducts, and 

promulgate the beneficial role of naturally-occurring fibre in the diet of the population in order to manage 

the escalating prevalence of noncommunicable disease.    

Education: this study developed a framework for root and tuber crops and investigated their possible 

integration into indigenous diet to lower hyperlipidaemia and regulate diabetes complications. A public 

health intervention in the form of a public lecture was conducted and was shown to make a positive 

contribution to public awareness of the health benefits of consuming naturally occurring dietary fibre from 

RTC-based products. This study further contributes to knowledge by revealing links in root and tuber 

crops value chain in Delta State Nigeria.  

Adoptability: this research findings will stimulate and enhance the optimal utilisation of root and tuber 

crops as indigenous anti-diabetes and anti-dyslipidaemia food crops not only to Delta state but throughout 

Nigeria and the entire Africa at large. 

Relevance: health care financing has been a problem facing Nigeria and the entire sub-Saharan Africa 

due to increased demand for health services and escalating health care cost which out-of-pocket remains 

the most common form of payment. At times assets of the patients such as land needs to be sold to pay 

medical bills or patients will often not adhere to medical advice due to cost constrain resulting in 

complications requiring more limited resources to settle. As a health economist I will use my experience 

to determine how to improve healthcare in Nigeria by studying the functioning of the healthcare system 

and developing a framework on how Nigerians should allocate their limited resources to obtain a quality 

healthcare. 

7.3: Recommendation  

From the findings of this study the following recommendations were made; 

I. The major problem facing small scale farmers in the study area is access to fund. The farmers 

should be encouraged to form farming groups/cooperatives as this will assist them source funds, 
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lease farming equipment thereby increasing their scale of operation and attracting high price for 

their produce thereby reducing farmers exploitation by the local assemblers/collectors. 

II. There is need to integrate Nigerian traditional functional foods within local research and 

innovation system in accordance with local needs, food habits and priorities. Also, the farmers and 

consumers should know the nutritional values of root and tuber crops and be encouraged to 

consume them. This will go a long way in bridging the wide gap between rural and urban 

prevalence in diabetes mellitus in Nigeria and the entire globe at large. 

III. The government should control the importation of wheat into the country through high import 

tariff while encouraging the consumption of nutritious indigenous carbohydrate food crops that 

are rich in dietary fibre and low in fat which is mainly RTC among the people living with diabetes 

and also control the escalation of fast food eateries that are encouraging people to consume high 

energy density and high fat meals. 

IV. Government should ensure farmers have access to many modern technologies such as use of 

hybrid cassava stem, use of agrochemicals, use of tractor, appropriate plant spacing and tillage 

practices. The adoption of these modern technologies will be an important route out of poverty for 

farmers because it will reduce the cost incurred by farmers during planting and sowing of their 

products will hence increase their production.  

V. In the case of Yam, since Yam has been confirmed to be male/men dominated crop in the study 

area, encouraging more female/women to go into its production. Integrating women into RTC 

production will be a great opportunity for women to participate in the value chain. Government 

should make policies that will promote gender equality in access to education opportunities and 

training for women. Enhancing women independent access to land and credit facilities will 

promote agricultural growth, provide greater income earning opportunities for women, provide 

better food and will increase the output of RTC in the study area.   
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VI. Teaching farmers the appropriate technique in fertiliser application through agricultural extension 

agents, subsidise its price and making it available and accessible at all time for the farmers will 

assist in boosting their output in RTC.  

VII. Government should provide more extension service programs for the farmers because it is 

extension officers who will disseminate new innovation from research institutes to farmers, 

thereby speeding up the pace of innovation in agronomic practice in the production of RTC thereby 

increasing farmers output.   

VIII. There should be adequate flow of market information from the marketers down to the producers 

to avoid exploitation of other value chain actors due to inadequate market information. 

IX. Government should provide adequate infrastructure such as electricity, pipe born water, and good 

road network to discourage rural to urban migration. These will make the life in rural areas easy 

and encourage farmers to remain in rural areas and continue with their agricultural activities. The 

road network will also enhance the movement of produced products from rural areas to urban areas 

thereby reducing the cost of transport incurred by RTC value chain actors in the study area. 
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Appendix: 1: 

Root and Tuber crops producers (Farmers) Questionnaire 

To whom it may concern 

Project title: Value chain analysis of root and tuber crops in Delta State Nigeria: Implication for 

healthcare  

Socio-economic characteristics.  

1. Age ……………………Years 

2. Sex of respondent: (a) Male  (    )  ( b) Female  (    ) 

3. Marital status? (a) Single (  ) (b) Married (  )  

4. Household size?  ……………………. 

5. Highest education (a) Primary or None (   )  (b) Secondary (   )  (c) Tertiary (   )   

6. What are your years of experience in cassava/yam production? (a) 1-5 years (  ) (b) 6-10 years (  ) 

(c) 11-15 years (  ) (d) 16-20 years (  ) (e) above 20 years (  ) 

7. Indicate how you acquire the land for farming (a) Inheritance (  ) (b) Lease/rent (  ) (c) Bought (  ) 

(d) Communal land (  ) (e) Others (specify)…………………………………… 

Input output relationship 

8. What is the size of your farm? (a) less than 1 hectare (  ) (b) 1-1.5 hectare (  ) (c) 1.6-2 hectare (  ) 

(d) above 2 hectare (  ) 

9. Scale of operation? (a) small scale (  ) (b) large scale (  ) 

10. What variety of planting material do you use in your farm (a) Local ( ) (b) Improved (  ) (c) Both (  )  

11. The source of planting material used? (a) Own farm (  ) (b) Friends/relatives (  )  

    (c) Market (  )  

12. How many bundles of cassava stem did you plant in your farm last planting season? (a)  20 or less (  

) (b) 21 40 (  ) (c) 41-60 (  ) (d) above 60 (  ) 

13. How many bags of seed yams did you plant in your farm last planting season? (a) 20 or less  (  ) (b) 

21-40 (  ) (c) 41-60 (  ) (d) above 60 (  )  
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14. How much is the market price of a bundle of cassava stem?  

15. How much is the market price of a bag of yam? 

16. Costs of farming operations 

 

S/No Farming activity unit cost Total cost 

1 Land preparation   

2 Planting/sowing   

3 Wedding    

4 Fertilizer application   

5 Harvesting    

6 Transportation to market    

7 Storage   

8 Others(specify)   

 

17. What is the mode of measurement of output in your locality? (a) Bag (  ) (b) Basket (  ) (c) 

Others(specify) 

18. Output from previous cropping season? How many bags/baskets (a) 20 or less (  ) (b) 21-30 (  ) (c) 

31-40 (  ) (d) 41-50 (  ) (e) above 50 (  )  

19. Quantity of cassava produced last season? (a) 20 or less (  ) (b) 21-30 (  ) (c) 31-40 (  ) (d) 41-50 (  ) 

(e) above 50 (  ) 

20. Quantity of Yam produced last season? (a) 20 or less (  ) (b) 21-30 (  ) (c) 31-40 (  ) (d) 41-50 (  ) (e) 

above 50 (  ) 

21. Quantity of cassava sold? (a) 20 or less (  ) (b) 21-30 (  ) (c) 31-40 (  ) (d) 41-50 (  ) (e) above 50 (  ) 

22. Quantity of Yam sold? (a) 20 or less (  ) (b) 21-30 (  ) (c) 31-40 (  ) (d) 41-50 (  ) (e) above 50 (  ) 

23. Quantity of cassava consumed/ or given to friends as gift? (a) 20 or less ( ) (b) 21-30 ( ) (c) 31-40 (  ) 

(d) above 40 (  )  
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24. Quantity of yam consumed/ or given to friends as gift? (a) 20 or less (  ) (b) 21-30 (  ) (c) 31-40 (  ) 

(d) above 40 (  )  

25. Quantity of cassava wasted/spoilage due to lack of preservation? (a) less than 5 (  ) (b) 5-9 (  ) (b) 

10-14 (  ) (c) 15-19 (  ) (d) 20 and above (  )  

26. Quantity of yam wasted/spoilage due to lack of preservation? (a) less than 5 (  ) (b) 5-9 (  ) (b) 10-14 

(  ) (c) 15-19 (  ) (d) 20 and above (  )  

27. What is the selling price of a bag/basket? (a) cassava...............................(b) yam……............ 

28.  How do you market your crops (a) Raw (  ) (b) Processed (  )  

29. Who are your clients (buyers)? (a) Collectors (  ) (b) Processors (  ) (c) Consumers (  )  

30. Where do you sell your product? (a) Farm (  ) (b) Local market (  ) (c) Urban market (  )  

31. Do you use borrowed money for production? (a) Yes (  ) (b) No (  ) 

32. Source of borrowed money (a) Family and friends ( ) (b) Money lender ( ) (c) Financial institution ( ) 

(d) Others (specify)…………………………………… 

 

Root and Tuber crops collectors/assemblers  

Project title: Value chain analysis of root and tuber crops in Delta State Nigeria: Implication for 

healthcare. 

1) Where do you normally get your Cassava/Yam products? (a) Farmers farm (  ) (b) in the local 

market (  ) (c) Other (specify)……………………………………….. 

2) Do you have preferred location you normally buy from? (a) Yes (  ) (b) No (  ) 

3) What is your reason for preferring the location? (a)Lower price (  ) (b) quality products (  ) (c) 

accessible road (  ) (d) others (specify)………………………  

4) Who do you buy your products from? (a) Individual farmers (  ) (b) Association/Cooperative (  )   

(c) Others (specify)……………  

5) How many baskets/bags do you normally buy in a day? (a) 20 or less (  ) (b) 21-30 (  ) (c) 31-40 

(  ) (d) above 40 (  )  
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6) How much do you buy a basket/bag of Cassava?................................ 

7) How much do you buy a basket/bag of Yam?......................................... 

8) Where do you normally sell your Cassava/Yam products? (a) local market (  ) (b) urban market (  

) (c) others (specify).......................................... 

9) How much do you sell a basket/bag of Cassava?................................................. 

10) How much do you sell a basket/bag of Yam?...................................................... 

11) How do you transport yourself and products? (a) own car (  ) (b) public transport (  ) (c) others 

(specify)……………………… 

12) What is your cost of transportation annually? (a) N20000 or less (  ) (b) N21000-N40000 (  ) (c) 

N41- N60000 (  ) (d) above N60000 and above (  ) 

13) Who are the buyers of your Cassava/Yam products? (a) processors (  ) (b) sellers (  ) (c) 

consumers (  ) (d) others(specify) (  )   

14) Do you have any storage facility?  (a) Yes (  ) (b) No (  )  

15) Do you know about any health related benefits of your products? (a) Yes (  ) (b) No (  )  

16) How many people are working for you in your collection/assembling business? (a) less than 5 (  

) (b) 5-10 (  ) (c) 11-16 (  ) (d) above 16 (  )  

17) Are the workers permanent or temporal workers? (a) permanent (  ) (b) temporal (  )  

18) How much do you pay each person?........................ 

19) Does your household consume part of Cassava/Yam products? (a) yes (  ) (b) no (  ) 

20) How many baskets/bags do they consume annually? (a) 10 or less (  ) (b) 11-20 (  ) (c) 21-30 (  ) 

(d) above 30 (  )  

21) Do you use borrowed money for your business? (a) yes (  ) (b) no (  ) 

22) If yes where was the source of the loan? (a) family and friends (  ) (b) money lender (  ) (c) 

cooperative society (  ) (d) financial institution (  ) (e) other(specify)…………….. 

23) What interest rate do you pay on the loan? (a) 5% (  ) (b) 10% (  ) (c) 15% (  ) (d) above 15% (  ) 
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24) What are the constraints mainly encountered in your business? (a) lack of credit (  ) (b) lack of 

storage facility (  ) (c) others (specify)……………………………………… 

25)  What are the possible solution to the constraints? ........................................................ 

 

Root and tuber crops processors  

Project title: Value chain of root and tuber crops in Delta State Nigeria: Implication for healthcare. 

1) What are the main products you process? (a) Cassava (  ) (b) Yam (  ) (c) wheat (  ) 

2) Who do you get your raw materials from? (a) Farmer (  ) (b) from collectors (  ) others 

(specify)………………………………………………. 

3) How many baskets/bags do you normally buy in a day? (a) 20 or less (  ) (b) 21-30 (  ) (c) 31-40 

(  ) (d) above 40 (  ) 

4)  How much are you currently buying your raw materials (cassava/yam in 

bag/basket)?................................................ 

5) How many baskets/bags of finished products do you normally sell in a day? a) 20 or less (  ) (b) 

21-30 (  ) (c) 31-40 (  ) (d) above 40 (  ) 

6)  What is the price of your processed/finished products?.................................................. 

7) What are the market outlets you use in selling your products? (a) local (  ) (b) urban (  )  

8) Do you receive any form of assistance/help from your clients (a) Yes (  ) (b) No 

9) If your answer in 8 is yes in what form? (a) Cash advances (  ) (b) Materials (  ) (c) Training (  )  

10) Do you receive any product specifications from your clients? (a) Yes (  ) (b) No (  ) 

11) What steps do you take to meet your clients/buyers specifications?( a) hygiene (  ) (b) quality (  ) 

(c) particular variety (  )  

12) What are your processing costs? (a) N1000-N10000 (  ) (b)N11000-N20000 (  ) (c) N21000-

N30000 (  ) (d) above N30000 

13) What quantity do you process per annum?............................................................. 

14) What storage facilities are you using? (a) traditional (  ) (b) modern (  )  
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15) Have you identified any need for technology upgrade for processing? (a)Yes (  )(b) No(  ) 

16) If yes in what manner?............................................................................................. 

17) Do you know about any health related benefit of the products you process? (a) Yes (  ) (b) No (  )  

18) Who are your main clients/buyers? (a) marketers (  ) (b) consumers (  ) (c) others…. (  ) 

19) Does your household consume parts of your products? (a) Yes (  ) (b) No (  )  

20) What volume do they consume (bag/basket)? (a) 10 and less (  ) (b) 11-20 (  )(c) 21-30(  ) (d) 

above 30 (  )  

21) How many people are working for you in a month? (a) 5 or less (  ) (b) 6-10(  ) (c) 11-16 (  ) (d) 

above 16 (  )  

22) How much do you pay each person per month? 

23) What are the constraints you encounter in your processing? 

24) What are your suggestions about the solutions to the 

constraints?...................................................................................................................... 

 

Root and tuber crops Marketers/Sellers  

Project title: Value chain of root and tuber crops in Delta State Nigeria: Implication for healthcare. 

1) Which crop commodity do you trade in? (a) Cassava alone (  ) (b) Yam alone (  ) (c) Wheat 

alone (  ) (d) Cassava and Yam (  ) (e) Yam and wheat (  ) (f) Cassava and wheat (  ) (g) all the 

crops (  ) (h) Others (specify)…………… 

2) In what scale are you trading? (a) Small (  ) (b) Medium (  ) (c) Large (  ) 

3) Where do you get the products you sell from (cassava/yam)? (a) Collectors (  ) (b) Processors ( ) 

(c) Other sellers (  ) (d) Others (specify)………………… 

4) How do you source your wheat products? (a) Locally (  ) (b) Import (  ) 

5) Form of purchase? (a) Cash (  ) (b) Credit (  ) (c) Others (specify)………………………. 

6) How many bags/baskets of wheat product do you buy daily? (a) 20 or less (  ) (b) 21-40 (  ) (c) 

41-60 (  ) (d) above 60 
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7) What is your mode of transport? (a) Own car (  ) (b) Hired car (  ) (c) Public transport (  ) 

8) What is your cost of transport? (a) N100- N500 (  ) (b) N600-N1000 (  ) (c) Above N1000 (  ) 

9) At what price do you buy a basket/bag of cassava/yam? ........................................ 

10) How many bags/baskets of cassava product do you buy daily? (a) 20 or less (  ) (b) 21-40 (  ) (c) 

41-60 (  ) (d) above 60 

11) How many bags/baskets of yam products do you buy daily? (a) 20 or less (  ) (b) 21-40 (  ) (c) 

41-60 (  ) (d) above 60 

12) Who determine the purchase price? (a) Famers (  ) (b) sellers (  ) (c) consumers (  ) (d) others 

(specify)……………………………………. 

13) What is the unit of measurement for wheat? (a) Bag (  ) (b) Basket (  ) (c) Cup (  ) 

14) At what price do you buy a basket/bag of wheat?......................................................... 

15)  At what price are you currently selling your basket/bag/cup of cassava/yam? ................... 

16) At what price are you currently selling your basket/bag/cup of wheat? ................... 

17) Who are your main clients (buyers)? (a) Local consumers (  ) (b) Urban consumers (  ) (c) 

Export (  ) (d) Others (specify)………………………   

18) How many basket/bag/cups of cassava products do you sell daily? (a) 20 or less(  ) (b) 21-40 (  ) 

(c) 41-60 (  ) (d) above 60 (  )  

19)  How many basket/bag/cups of yam products do you sell daily? (a) 20 or less(  ) (b) 21-40 (  ) (c) 

41-60 (  ) (d) above 60 (  )  

20) How many basket/bag/cups of wheat products do you sell daily? (a) 20 or less(  ) (b) 21-40 (  ) 

(c) 41-60 (  ) (d) above 60 (  )  

21) How many people are working for you?(a) 5 or less (  ) (b) 6-10 (  ) (c) 11-15 (  ) (d) 16 and 

above (  )  

22) How much do you pay each person? .................................................................................... 

23) What are the average marketing costs you incur annually in business? (a) Less than N.50000 (  ) 

(b) N50000-N..70000 (  ) (c) N 71000-N 100000 (  ) (d) Above N.100000 ( )  
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24) Which storage facilities you using? (a) Local (  ) (b) Modern (  ) (c) others 

(specify)…………………………………………………………. 

25) What is your annual cost of storage? (a) N50000 or less (  ) (b) N51,000- N70000 (c) N71000-

N100000 (  ) (d) above N100000 

26) Does your family consume part of your product? (a) Yes (  ) (b) No (  ) 

27) What quantity (bag/basket) do they consume annually? (a) 5 or less (  ) (b) 6-10 (  ) (c) 11-15 (  ) 

(d) 16-20 (  ) (e) above 20 (  ) 

28) Is there any marketing group(s) in your locality? (a) Yes (  ) (b) No (  ) 

29) If your answer in 28 is yes what are the benefits of being a 

member?............................................................................................................................. 

30) Do you know about any health benefits of your products? (a) Yes (  ) (b) No (  ) 

31) Where do you get your information? (a) family and friends (  ) (b) health official (  ) (c) can’t 

remember (  ) (d) others(specify)……………………………………… 

32) Is there any need for technology upgrading regarding storage? (a) Yes (  ) (b) No (  )  

33) What are the challenges you face in business? (a) Lack of credit ( ) (b) Lack of storage facility ( )  

(c) Others(specify)……………………………………….......... 

34) What do you suggest are the solutions to the challenges?.............................................. 

 

Consumers  

Project title: Value chain of root and tuber crops in Delta State Nigeria: Implication for healthcare. 

Socioeconomic characteristics  

1) Sex of respondent? (a) Male (  ) (b) Female (  ) 

2) Age…………………….years? 

3) Marital status? (a) Single (  ) (b) Married (  ) 

4) Household size? 

5) Level of education? (a) Primary or none (  ) (b) Secondary (  ) (c) Tertiary (  )  
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6) Occupation? (a) Health care professional ( ) (b) not (  ) 

7) Location? (a) Rural area (  ) (b) Urban area (  ) 

8) Health status? (a) Diabetic (  ) (b) None diabetic (  )  

9) How do you know about your health status? (a) Diagnosed (  ) (b) Family history (  ) (c) 

Assumption (  ) (d) Others (specify)……………………………………………. 

10) What is your annual income? (a) less than N 50,000 (  ) (b) N 50,000-N 100,000 (  ) (c) above N 

100,000 

Consumption behavior  

11) Which crop do you consume presently? (a) Cassava (  ) (b) Yam (  ) (c) Wheat (  ) (d) Others 

(specify)………………………………………………. 

12) What’s your reason for consuming the crop? (a) Cheap (  ) (b) Health value (  )              (c) Taste 

(  ) (d) Readily available ( )  

13) Which of the crop(s) is your household main source of carbohydrate? (a) Cassava (  ) (b) Yam (  

) (c) Wheat (  ) (d) cassava & yam (  ) (e) cassava & wheat (  ) (f) yam & wheat ( ) (g) All the 

crops (  ) (h) none of the crops (  ) 

14) Which processed from of the product are they consuming?................................................  

15) Which among the crop(s) is cheap and readily available all year? (a) Cassava (  ) (b) Yam    (  ) 

(c) Wheat (  ) 

16) What is the unit of measurement in your locality? (a) cup (  ) (b) basket (  ) (c) bag (  ) (d) 

others(specify) 

17) How much does a bag/basket/cup of cassava finished product cost?................................. 

18) How much does a bag/basket/cup of yam finished product cost?.................................. 

19) How much does a bag/basket/cup of wheat finished product cost?................................. 

20) Which of the following factors determine your carbohydrate food choice? (a) Health (  ) (b) 

Availability (  ) (c) Price (  ) (d) Taste (  ) (e) Easy storage (  ) (f) Others (specify)…… 

21) Has anyone ever told you to stop the consumption of cassava/yam? (a) Yes (  ) (b) No (  ) 



 

170  

22) If yes what did the person say was the reason for the advice? (a) Health implication (  ) (b) Food 

for the poor (  ) (c) Do not taste good (  ) (d) Others (specify)…………………… 

23) Has any health professional ever advised you to stop the consumption of cassava or yam? (a) 

Yes (  ) (b) No (  ) 

24) If yes what was the reason given for the advice? (a) Health implications (  ) (b) is for the poor (  ) 

(c) Do not taste good (  ) (d) Others (specify) ...................................................... 

25) Is any of your household living with diabetes/dyslipideamia? (a) Yes (  ) (b) No (  ) (c) Don’t 

know (  ) (d) Others (specify)…………………………………………………… 

26) If your answer in Qst 25 is yes please what is the management your household is using? (a) Oral 

drugs (  ) (b) Herbs (  ) (c) Both (  ) (d) Others (specify)………………………….. 

27) Has any of your household or friends had any illness caused by Cassava/Yam? (a) Yes ( ) (b) No 

(  ) 

28) If yes please mention the illness?........................................................................................ 

29) Can information/education on the medicinal benefit of a particular crop make you prefer the crop 

than any other crop? (a) Yes (  ) (b) No 

30) Can person status influence the type of carbohydrate food crop consumed? (a) Yes (  ) (b) No (  ) 

31) Where do you normally get the crop you consume? (a) Farmers (  ) (b) Collectors (  ) (c) 

Processors (  ) (d) sellers (  ) (e) Others (specify)…………………………………… 

32) Which of the crop(s) are indigenous crop in your locality? (a) Cassava (  ) (b) Yam (  ) (c) Wheat 

(  ) (d) Others (specify)……………………… 

33) Is there any challenges or constraints faced by Cassava/Yam consumers in your area? (a) Yes (  ) 

(b) No (  ) 

34) How do you think the constraints/challenge could be solved?.............................................. 
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