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Abstract 

Most farm households in developing countries are now growing and consuming biofortified 

crops. The study examined the profitability of biofortified yellow cassava production in Ikot 

Ekpene Local Government Area, Akwa Ibom State, Nigeria. Primary data were collected using a 

well-structured questionnaire to elicit information from 140 biofortified yellow cassava farmers 

selected with multistage random sampling technique from seven villages. Data were analyzed 

using descriptive statistics (frequencies, mean and percentages), farm budgeting technique and 

financial analysis. The result showed that majority (57.14%) of the farmers were female with a 

mean age of (49.13) years. Most (68.57%) of the respondents were married with a mean farming 

experience of (3.54) years. About (70%) were non-members of social organizations, the mean 

years of formal education was 10.45 years. The pattern of land ownership favors inheritance 

(45.71%) with a mean farm size of 0.62 ha. Similarly, the average revenue per ha was N439, 

878.4, gross margin was N262, 159.2 and net farm income of N242, 115.2. The rate of return on 

investment, rate of return on variable cost, profitability index, operating ratio and capital 

turnover of 122, 236.23, 0.55, 0.40, and 2.22 respectively, indicated that biofortified yellow 

cassava production is profitable in the study area. The results further showed that educational 

level (P< 0.05), farming experience (P< 0.10), quantity of manure (P< 0.10), farm size (P< 

0.01) and labour (P< 0.01) had positive and significant influence on the output of biofortified 

yellow cassava. Policy measures to maximize profit in biofortified yellow cassava production 

should consider the identified socio-economic variables.  

Keywords:  biofortified cassava, farmers, micro-nutrients, productivity, Nigeria.  

 

1. Introduction 

Micro-nutrient deficiencies afflict majority of the inhabitants of developing countries. Micro-

nutrient deficiencies occur when the intake and absorption of vitamins and minerals are too low 

to sustain good health and development. The Food and Agricultural Organization (FAO) 
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estimated that micro-nutrient deficiencies afflict more than three billion people worldwide (FAO 

et al., 2015). Globally, the number of children lacking micro-nutrients was put at about 140 

million and they are at risk of illness, hearing loss, blindness and even death (UNICEF, 2018). 

Micro-nutrient deficiencies are prevalent among women and children in low-and middle-income 

countries. An undernourished mother is likely to give birth to an undernourished child thus 

furthering the vicious cycle of under nutrition and poverty. 

In Nigeria and many parts of sub-Saharan Africa, vitamin A deficiency (VAD) is a major health 

problem, leading to impaired vision, and low immune systems among children. VAD is also 

associated with increased risk of mortality from measles and diarrhea in children (World Health 

Organization (WHO, 2011). A study conducted by De Moura, et al., (2014), in Akwa Ibom 

State, South-South Nigeria found that about 17% of children under five and 3.4% of women in 

the study area suffered from VAD. These deficiencies are prevalent in developing countries due 

to poor quality of diets exacerbated by low household incomes. Poor quality of diets by most 

households often leads to more severe health challenges which may lead to a decline in farm 

productivity, hence, increasing food insecurity and poverty. It therefore becomes imperative to 

introduce interventions that will alleviate micro-nutrient deficiencies among farm households. 

This will enable the most vulnerable household to have access to micro-nutrients necessary for a 

healthy and productive living. To ameliorate the micro-nutrient deficiencies, biofortified yellow 

cassava was introduced to the farmers in Akwa Ibom State by HarvestPlus in 2012. Since then, 

many developing nations have witnessed an increasing trend in biofortification of major staple 

food crops. 

Biofortification is a cost-effective and complementary strategy for reducing micronutrient 

deficiencies in rural areas of developing countries (Qaim, et al., 2007; Meenakshi, et al., 2010). 

It has two major advantages; it’s long-term cost effectiveness and its ability to reach underserved 

rural population (Bouis & Saltzman, 2017). Poor rural households have low incomes and limited 

access to diverse diets and/or other micro-nutrients could improve their diets by eating 

biofortified food crops, especially cassava which is a major staple in the area. 

Cassava (Manihot spp) is a versatile agricultural commodity with numerous uses and by-

products. It is a major staple food for rural and urban households and a raw material for many 

industries in the Southern part of Nigeria. Cassava is a cheap and reliable source of food for 

more than 700 million people in the developing countries, and Nigeria leads the global market 

share with about 21 percent of the world’s cassava production (FAOSTAT, 2013). In 2014, 268 

million tons of cassava was produced globally. Nigeria is the world’s largest producer of cassava 

with a production of 47,406,770 tons. The country is closely followed by Thailand (30,227,542 

tons). Indonesia (23,936,920) and Brazil (21,484,218) rank third and fourth in the world in 

cassava production and currently ranks Nigeria still ranks first (FAOSTAT, 2013). 

Biofortification of cassava aimed to address micro-nutrient deficiencies, thereby improving 

household’s nutrition. Due to increased awareness, demand and consumption of micro-nutrients 

enriched food products and/or healthy diets. The demand for biofortified yellow cassava 

products is on the increase among both rural and urban dwellers, hence, creating a demand and 

supply gap. Production of biofortified yellow cassava by farm households will not only reduce 

micro-nutrient deficiencies but will improve the health and welfare of households in the area. 

Therefore, increased production of biofortified yellow cassava becomes a necessity and this 

could only be sustainable if the biofortified cassava farmers are making profit. This is imperative 
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because there is no alternative hypothesis that explains and predicts the behavior of farm firms 

more than profit maximization assumption (Arene, 2000). Also, biofortified cassava growers 

must leave up to expectation of meeting the micro-nutrient demand of the local environment by 

ensuring productivity and growth of their enterprise.  

The productivity and growth of the cassava production are dependent on the economic potential 

of the individual farm enterprise, and this is determined by the producers’ ability to balance 

adequately increased returns with possible increase in production cost which could arise from 

increase in production inputs. Moreover, policy recommendations on how to improve 

agricultural productivity require reliable estimates of the current level of farmer’s profit. 

Therefore, profitability of the farm enterprise is a prerequisite for attaining higher productivity. 

Empirical evidence abounds in literature on factors influencing cassava profitability. Some of 

these include: technology and labor employment, farm size, age, number of cassava stem 

cuttings, quantity of agro chemicals (Ogisi, et. al., 2013; Oduntan, et al., 2015; Ettah & Kuye, 

2017; Ojiako et. al., 2018), access to extension services, credit access and membership of 

associations (Ogunleye et al., 2017; Bassey, et. al., 2014). The significant influence of capital, 

land size and planting material (Enimu, et al.,2016; Ndubeze-ogaraku & Ekire,2014, Bassey, et 

al., 2014; Olamide, et al., 2019). In addition, farm profitability is influenced by margins between 

costs and returns per unit of productions and the quantity sold. Profitability has a direct 

relationship with efficiency and scale.    

Studies on biofortification of cassava were mainly on information and consumer willingness to 

pay for biofortified cassava (Oparinde et al., 2016), Cassava intake and Vit. A status of women 

and pre-school children (De moura et al., 2014). There has been little or no focus on the 

profitability of biofortified yellow cassava production by small-holder farmers in the study area. 

If the biofortified yellow cassava farmers are not making profit, millions of people will be at risk 

of malnutrition. However, the lack of profit by these farmers could jeopardize their ability to 

continue biofortified yellow cassava production, hence, widening the demand- supply gap of 

biofortified yellow cassava as well as increasing the vicious circle of micro-nutrient deficiency in 

the area. To enhance policy formulation toward reducing micro-nutrient deficiencies among poor 

households, it is imperative to analyze the profitability of biofortified yellow cassava farmers in 

South-south Nigeria.  This study aimed to bridge this information gap by estimating the 

profitability of biofortified yellow cassava production in Ikot Ekpene Local Government Area. 

2. Methodology 

2.1 Description of the Study Area 

The study was conducted in Ikot Ekpene Local Government Area of Akwa Ibom State, Nigeria. 

It is located at latitude 50 18’N and longitude 70 71’E and is situated at elevation 89 meters above 

sea level. The area lies within the humid tropical rainforest zone with two distinct season’s wet 

and dry seasons. It occupies a land mass of 714 km2and a population of 254, 806 (National 

Population Commission (NPC), 2006). The area has a very high agricultural prospect, the 

production of food crops such as cassava, yam, cocoyam, plantain, and banana and is 

increasingly integrated with small ruminants and poultry production in the study area. Common 

vegetables grown in the area include waterleaf, fluted pumpkin, tomatoes, cucumbers, 

amaranthus, okra, pepper, garden egg among others. The main occupation of the inhabitants of 
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Ikot Ekpene is farming and craft (Raffia) making. Ikot Ekpene L.G. Area was one of the L.G. 

Areas selected for biofortified yellow cassava production and multiplication trial by Harvest-Plus 

Nigeria, in 2012-2014 production periods. 

2.2 Sampling Technique and Size 

The study employed multistage sampling techniques in selecting biofortified yellow cassava 

farmers. First stage, with the help of key informants, seven villages with high concentration of 

biofortified yellow cassava farmers were purposively selected from the Local Government area 

namely, Nkap, Ikot Inyang, Abiakpo Ikot Essien, Uruk Uso, Ifuho, Ikot Abia Idem and Ikot idem 

Etim. Secondly, a list of biofortified yellow cassava farmers were collected from the village 

council from which a simple random sampling techniques (using the lottery method) was used to 

select 20 biofortified yellow cassava farmers from each village. In all, a total of 140 biofortified 

farm households were selected. Data on socio-economic characteristics of biofortified cassava 

farmers, and production activities were collected. Information on costs of inputs as well as cost 

of output was collected. The data were subjected to both descriptive and inferential statistics. 

2.3 Method of Data Analysis 

Farm budgetary techniques involving gross margin and net farm income were used to estimate 

the profitability of biofortified yellow cassava, while regression analysis (Ordinary Least Square) 

was used to determine the factors influencing profitability of biofortified yellow cassava 

production in the study area. Farm budgetary technique have been widely used in estimating 

costs, returns, and net farm income of farm enterprises to facilitate production decisions based on 

the worthiness. A farm budget is the detailed physical and financial plan for the operation of a 

farm for certain period (Olukosi & Erhabor, 1998). The farm budgetary analysis helps to 

determine the total cost and total revenue that accrued to the enterprise within specific 

production period (Okon & Okorji, 2014). Different tools can be adopted in reaching farm 

enterprises’ decisions including Gross margin (GM), Net farm Income (NFI), Profitability Index 

(PI), Returns on Investment (RRI), Rate of returns on Variable Cost (RRVC) and Capital Turn 

over (CTO).    

Gross Margin (GM) is the difference between the Total Revenue (TR) and the Total Variable 

Cost (TVC) that is GM = (TR – TVC).  

GM=TR-TVC  

NFI=GM-TFC 

TC= TVC+TFC 

Profitability index (PI) = NFI/TR 

Rate of returns on Investment (RRI) = NI/TC *100 

Rate of returns on variable costs (RRVC) = TR-TFC/TVC*100 

Operating Ratio (OR) = TVC/TR 

Capital Turn Over (CTO) = TR/TC 
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Where: 

GM = Gross Margin per hectare of biofortified yellow cassava production (N) 

TR = Total Revenue per hectare of biofortified yellow cassava production (N) 

TVC = Total variable Cost per hectare of biofortified yellow cassava production (N) 

NFI = Net Farm Income (or income per hectare of biofortified yellow cassava production) (N) 

TC= Total Cost per ha of biofortified yellow cassava production (N) 

TFC = Total Fixed Cost per ha of biofortified yellow cassava production (N) 

Regression Analysis 

Y = The output per hectare of biofortified yellow cassava production (kg) 

The explicit form of the model that was used is presented as: 

Y = b0 + b1 X1 + b2 X2 + b3 X3 + b4 X4 +b5 X5 + b6 X6 + b7 X7  + b8X8+ b9 X9 + U - - - -  (1) 

b1 – b12 = Regression Coefficient for X1- X9 

X1 = Land size (in hectares) 

X2 = Labour (in mandays) 

X3= Farming experience (in years) 

X4 = Age (in years) 

X5 = Planting materials (in Naira) 

X6= Educational level (years of formal schooling) 

X7 = Capital (in Naira) 

X8 = Quantity of manure (in Kg) 

X9 = Household size (Number of persons living in the house) 

u =error term. 

TFC = Total fixed cost per hectare of biofortified yellow cassava production (N) 
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3.0 Results and Discussion  

The descriptive analysis as presented in Table 1 shows that the mean age of the respondents was 

49.13 years. It can be inferred that most of the farmers in the study area are in their active and 

productive age. A plausible explanation to this is that these young and energetic farmers could 

continually produce biofortified yellow cassava for a long period, hence increasing household 

income as well as reducing micronutrient deficiency in the study area.  However, only 13.57% of 

the respondents were 40 years and below, suggesting that young people were not involve in 

cassava production in the study area. This indirectly implies that the sustainability of the 

business soon might be jeopardized. This result corroborates the findings of Nwakor, et al., 

(2011).  Most (57.84%) of the respondents were females and 42.16% were males. This 

contradicts the report of Enimu, et al., (2016) who observed that males were responsible for 

majority of agricultural activities Cross River State, Nigeria. Majority (68.57%) of the 

respondents were married while 31.43% were single. This implies that the respondents were 

dominated by married men and women who invariably contributed to the increase in labour force 

and have stable marital homes. Enimu et al., (2016) also had similar findings. The mean year of 

formal schooling was 10.45 years, an indication that majority of the respondents had at-least 

primary education which could enable them read and write. Most (70%) of the respondents were 

non-members of social organization, while only about 30% were members of social organization. 

Membership of farmers’ associations could facilitate access to productive resources. It could also 

help members pull resources together in other to enjoy economies of scale. About half (51%) of 

the respondents have farming experience in the range of 4-6years. The mean years of farming 

experience was 3.54 years, suggesting that biofortified yellow cassava production is fairly new in 

the study area. The mean distribution of farm size among the respondents was 0.62 hectare, 

suggesting that they were small-holder’s farmers. Table 1 further indicates that majority 

(45.71%) of the respondents used inherited land for bio fortified yellow cassava cultivation, 

44.28 % purchase/rented the land, while only 10% of the respondents got the land as gift.  
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Table 1 Socio-Economic Characteristic of Bio-Fortified yellow Cassava Farmers  

Variable Frequency Percentage  Mean  

Gender    

Male  60 42.86  

Female 80 57.14  

Total 140 100  

Age     

Less than or = 30 2 1.43  

31-40 17 12.14  

41-50 62 44.29  

51-60 50 35.71  

Above 60 9 6.43  

Total  140 100 49.13 

Marital Status    

Single  12 8.57  

Married  128 91.43  

Total  140 100  

Educational status    

No formal 14 10.00  

Primary 15 10.71  

Secondary 67 47.86  

Tertiary  44 31.43  

Total 140 100 10.45 

Social Org. Membership    

Yes 42 30  

No  98 70  

Total 140 100  

Farming Experience    

1-3 69 49.29  

4-6 71 50.71  

Total 140 100 3.54 

Farm Size    

0.01-1 127 90.71  

1.01-3 9 6.43  

3.01-5 4 2.86  

Total 140 100 0.62 

Land ownership status    

Inherited  64 45.71  

Purchase/rented 62 44.28  

Gift 14 10  

Total  140 100  

                    Source: Field Survey, 2019  



U. E. Okon, et al.  AJAFS 5 (2021) 100 - 112 

107 

 

 Average Costs and Returns per Hectare of Biofortified Yellow Cassava Production  

Table 2 shows the average cost and returns of biofortified yellow cassava production in the study 

area.  The average revenue per ha of biofortified cassava production was found to be N 

439,878.4. The total cost incurred per ha was N 197,762.486. The total variable cost was N 

177,719.2, accounting for 89.86% of the total cost of production. These findings agreed with 

Enimu et al., (2016) who reported that total variable cost constituted 89% of the total cost of 

cassava production in Cross River State, Nigeria.  Labour had the highest percentage of total cost 

with 72.29%, followed by planting material with 9.41%.  The total variable cost constituted 

89.86% while fixed cost constituted just 10.14% of the total cost of production. The biofortified 

cassava enterprise had a net income of  N 242,115.914 in a production period of about nine 

months.    

Table 2: Average costs and returns per hectare of biofortified yellow cassava production 

Item Units Average 

quantity 

/ha 

Unit Price Value (N) Percentage 

of TC 

Revenue      

Output kg 549.848    800 439,878.4  

Variable cost      

Planting material 

cost 

bundles 31    600 18,600 9.41 

Manure  kg 32.6 250 8,150 4.12 

Labour  Man-

days 

119.141 1200 142,969.2 72.29 

Pesticide liters 2 400 8,000  

Total Variable 

Cost 

(TVC) 

   177,719.2 89.86 

Fixed cost      

Rental value of land    15,500 7.83 

Farm asset 

depression  

     

Shovel     974.286 0.49 

Cutlass     830.143 0.42 

Wheelbarrow     2,182.143 1.10 

Hoe     460 0.23 

Basin     596.714 0.30 

Total Fixed Cost 

(TFC) 

   20,043.286 10.14 

Total Cost 

(TVC+TFC) 

   197,762.486  

Net farm income 

(NFI) 

   242,115.914  

Gross Margin 

(GM) 

   262,159.2  

Source: Field Survey, 2019 
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Profitability Analysis of Biofortified Yellow Cassava Production  

The profitability ratios calculated to estimate the profitability levels of the cassava enterprise is 

presented in Table 3. These are Profitability Index (PI), Rate of returns on investment (RRI), and 

Capital Turn over (CTO), Operating Ratio (OR), and Rate of returns on variable cost (RRVC). 

The average profitability index for all farms was 0.55, suggesting that out of every naira earned; 

about 55 kobo accrue to the farmer as net income. Also, the IRR of 122 percent indicates that the 

farmer earns N 122 profit on every naira spent on biofortified yellow cassava production. The 

capital turnover (CTO) per hectare was greater than 1 (2.22), indicating that for every naira 

invested per hectare of biofortified yellow cassava production about N 2,22 kobo return as 

revenue to the farmers. OR was estimated to be 0.40 indicating greater total revenue over total 

variable cost. Moreover, the RRVC was estimated to be about 236.23% per hectare. In other 

words, every N1 cost incurred on variable inputs generates about N 236.23. This suggests that 

improving the profitability of biofortified yellow cassava production in the study area will 

require increasing the efficiency of use of these variable inputs. It can therefore be concluded 

that biofortified yellow cassava production is profitable in the study area.  

 

Table 3: Profitability Ratios  

 

Profitability 

index (PI) 

Rate of Returns 

on Investment 

(RRI%) 

Capital Turn Over 

(CTO) 

Operating 

Ratio (OR) 

Rate of returns 

on variable cost 

(RRVC%) 

0.55 122 2.22 0.40 236.23 

Source: Field Survey, 2019  

 

 

Factors Influencing the Profitability of Biofortified Yellow Cassava Production  

Table 4 shows the factors influencing profitability of biofortified cassava yellow production in 

the study area. It would be observed that the highest R-square recorded was 0.89 which was 

achieved under the linear OLS model. The estimate implied that 89 percent of the variation in the 

output levels of the farmers was accounted for by the explanatory variables in the model. In 

addition to this attribute, the model recorded five statistically significant variables. Moreover, the 

F-ratio (124.62) was the highest and the figure implied that the joint effects of the explanatory 

variables on the dependent variable were significant. The p value of 0.000 indicated that the F-

ratio estimate was significant at p<0.01.  The foregoing outcomes indicated that the model is 

well fitted. Another attribute of the model that defines its fitness could be gleaned from the fact 

that almost all the estimates of the slope coefficients of the explanatory variables gave signs that 

were in sync with a’ priori expectation (except household size which showed negative sign). 

Given that the numbers of significant explanatory variables were many (five) in addition to the 
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performance of the model with respect to other criteria for fitness discussed above, the researcher 

decided to choose the linear function as the lead model.  

The five statistically significant variables included education level of the farmers, farming 

experience, farm size, fertilizer application and labour use. The coefficient of the variable 

educational level was significant at p < 0.05 and was positively signed. The results implied that 

bio-fortified yellow cassava output increases with increase in educational attainment of the 

farmers, suggesting that farmers with higher level of education were more likely to make profit. 

This is to be expected because higher educational attainment affects the level of exposure to new 

ideas and managerial capacity in production (Okon & Enete, 2009). In addition, profit making is 

relatively knowledge-intensive, and thus good management skills through higher education are 

vital in profit making. 

The coefficient of farming experience had a positive and significant effect on output of bio-

fortified yellow cassava. Implying that increase in years of farming experience of the farmer will 

lead to an increase in bio-fortified yellow cassava output. This implied that experienced farmers 

are more likely to make higher outputs, hence more profits. A plausible explanation to this is that 

years of farming experience increases farmers’ level of assimilation and understanding of 

relevant information leading to adoption of improved technologies as well as the expansion of 

production (Udo et al., 2006; Okon & Enete, 2009) 

The coefficient of farm size was positive and statistically significant at p<0.01. This means that 

increasing farm size will lead to an increase in the output. The implication of this finding is that 

farmers with large farm size have more output of bio-fortified cassava ceteris paribus. This 

finding may not be surprising when one notes that farmers with large hectares of land will 

dedicate large portion for biofortified yellow cassava production because of its health and 

nutritional benefits. Also, Olamide et al., (2019) noted that access to agricultural production 

resources like land influence decision making capacity regarding production. Fertilizer had a 

positive relationship with output and was statistically significant at the 5% level. This to be 

expected because all things being equal, application of manure could improve cassava output.  

Also, the coefficient of labor was positive and significant at the 1% level of probability. Many 

studies have shown the importance of labor in farming, particularly in developing countries 

where mechanization is only common in large (commercial) farms. Labor as a factor of 

production is particularly importance and make up 70 -90 % of the cost of production. This 

finding is in tandem with that of Okon & Enete, (2009), who observed that labour is one of the 

most important factors of production and sometimes constitutes about 40-50% of the total cost of 

production. 
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Table 4. Results of the multiple regression analysis /Production function estimates  

Coefficient/variables    linear(a)             semi-log               Double log          exponential 

Intercept                    -5567897              -5531949                   -5137097              -1.102452 

                                   (4795048)             (0958382)                 (332858)              (1.010138) 

Land size                    1.68248***           1840062**              7687075***        1.890898*** 

                                   (1174252)              (0234697)                (0476448)             (1639831) 

Labour                      0005008***           000022                      0654768*              0001671 

                                  (0000984)              (0000197)                  (036786)              (0006521)                                                                                                         

Farming experience 0238328*               001204                     1548481**            -0387181   

                                  (0137343)              (0027451)                  (062891)               (0299105) 

Age                            2382985                 0900554                     0168543               1273393 

                                  (3393679)               (0678291)                 (0168543)              (5037617) 

Planting material      0079262                  006131*                     3864211*              044948 

                                 (0127042)               (0025392)                  (2061458)             (0332111) 

Education                 0520451**             0166674***               0223123**           -024526 

                                 (0238808)              (004773)                     (0105474)             (041905) 

Capital                      0221552                -0049969                    -0032331              0525271 

                                 (187747)                (0375248)                   (0085345)           (2747496) 

Qty of manure         0006259*               -000091                       -00863                 0000183 

                                 (0002891)              (0000578)                   (006855)              (0001558) 

Hhsize                     -0518709                  0144819                   -1831305*            -0015077 

                                 (056865)                 (0113656)                  (1035771)             (0824624) 

                            0.8961                      0.7501                        0.8843                   0.7659                                                                                

Ad                       0.8889                      0.7328                         0.8763                  0.7497 

F-ratio                    124.62                        43.35                         110.45                    47.25 

Observation             140                            140                              140                       140  
 

Source: Extract from Computer Printout, 2019 

 

4. Conclusion  

This study evaluated the profitability of bio-fortified yellow cassava production in Ikot Ekpene 

L. G. Area. The results of the budgetary technique and financial analysis indicate that 

biofortified yellow cassava production is a profitable business in the study area. Profitability of 

biofortified yellow cassava in the study area was positively and significantly influenced by socio 

economic variables such as land size, quantity of labour, farming experience, educational level of 

the respondents and the quantity of manure applied. Labour costs constituted the highest 

(72.29%) cost of production. Therefore, while measures to maximize profit are promoted, these 

socio-economic variables have to be considered in order to increase and/or sustain biofortified 

yellow cassava production in the study area. It is also concluded that extension agents should 

sensitize farmers on the nutrition value/health benefits of biofortified yellow cassava. 
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