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ABSTRACT

The Processing dynamics and challenges among cassava value chain actors in Delta State, Nigeria, were examined. A multi-stage sampling procedure was employed in the selection 216 respondents using structured questionnaires. Data collected were analyzed using percentages, mean, and multiple regression. Result showed that the respondents were mostly females (93.63%), married (60.38%), and operated a mean family size of 4, with a mean processing experience of 6 years and an annual income of ₦491,094. Thrift/savings groups (81.13%) and personal savings (62.26%) were major sources of capital used by the respondents. The prominent cassava products processed were garri (92.45) and cassava paste (fufu/Akpu) (90.58%). The leading constraints in order of seriousness were high transportation cost (mean = 2.42) and price fluctuation (mean = 2.40). Ownership of processing equipment, sex and membership of association had significant relationship with processors income. It was concluded that Cassava processing is a female-dominated activity, with most processors being middle-aged while processors face serious challenges, which hinder the growth of the sector. Therefore, financial institutions should provide accessible and affordable credit facilities to cassava processors while government and relevant stakeholders should provide subsidized cassava processing equipment and improve infrastructure such as rural roads reduce production and transportation costs.     
1.    INTRODUCTION 
Agriculture is widely practiced in Nigeria. The agricultural sector's contribution to the national Gross Domestic Product was approximately 22.61% (National Bureau Statistics (NBS) 2024). Agriculture, being a major employer of labour in Nigeria, employs over 70% as subsistence farmers who cultivate diverse food crops to fight food insecurity (FAO, 2021). Among all the sub-sectors in agriculture, crop production is the most prominent sector. Report revealed that crop production contributed 17.8% of the nation’s GDP in 2025 (NBS, 2025). Cassava is one of the crops that is heavily depended upon for food in various parts of the country (Banmeke et al., 2021; Ayanwale, et al., 2026). 
Cassava is not only valued for its role in economic empowerment of rural dwellers (Ikuemonisan, et al., 2020) but also because of its role in human food security (Ojedokun et al., 2025) and animal feed production (Olanrewaju, 2025). Cassava is extensively cultivated and consumed in Nigeria and most African countries, not only because of its adaptability to a wide range of environmental conditions and tolerance to diverse soil and environmental conditions (Borku, 2025; Ayanwale et al, 2026), but also because it can be locally processed into different products (Apeh et al., 2023; Oladipe et al 2026).  In Nigeria, post-harvest losses are a major problem particularly for perishable products and other crops like cassava that does not test time in shelves without further processing. This problem becomes more in the face of food insecurity by contributing to food shortages. One way of enhancing food availability is by adding value to the product through processing it into various products. Cassava is one of the crops that can be processed into various edible and non-edible forms. According to Borku et al. (2025) cassava can be processed into granules (Garri), paste (Fufu), Tapioca, and Ethanol. Reports have shown that cassava production and processing is constrained be certain factors (Nzeh, et al., 2025; Onyemekonwu, et al., 2026). Although cassava processing into various forms is prominent in the study area in Nigeria. No doubt, these activities are constrained by several factors (Ani et al., 2019; Nzeh, et al., 2025). However, the status of cassava processors in the study area on the constraints affecting their activities has not been documented. 
Previous studies on cassava production in the area addressed gender participation (Nwadiolu et al., 2024), sources of information (Amaechi et al., 2025), and adoption of technologies (Onyemekonwu et al., 2026). However, none of these studies was on Processing dynamics and challenges among cassava value chain actors. Therefore, it becomes important to examine the Processing dynamics and challenges among cassava value chain actors in Delta State, Nigeria. The general objective was to examine the Processing dynamics and challenges among cassava value chain actors in Delta State, Nigeria. The specific objectives were to: 
i. profile the socioeconomic  cassava processors in the study area. 

ii. Identify the sources of inputs (capital and cassava tubers)

iii. identify the cassava products processed  in the study area.

iv. examine the challenges faced by cassava processors in the study area.
 2. MATERIALS AND METHODS

 2.1. Study area
The survey research was conducted in Delta State, Nigeria. Delta State is located in South-South Nigeria and lies roughly in latitude 5o00 and 6o30N and longitude 5o00 and 6o45E (Nigeria Galleria, 2022). The average rainfall of the area is about 266.5cm and 190.5cm in the coastal and northern part respectively (Nomadseason, 2025). This varied conditions enables the growth of many crops including cassava.
2.2. Sampling procedure 

A multi-stage sampling procedure was adopted in the selection of the respondents. Firstly, two agricultural zones (Delta North and Delta Central) were purposively selected as a result of high level of cassava production and processing in the area. Secondly, three local government areas were randomly selected, given a total of six local government areas sampled. Thirdly, three communities were randomly selected from each of the selected local government given a total of 18 communities sampled. Lastly, because the numbers of cassava processor on the area is documented and known, snowball sampling was employed to select 12 cassava processors to give a total 216 respondents used for the study. 
2.3. Data collection

Data for the study were collected with the aid of structured questionnaire. The questionnaire contained both open-ended and closed-ended question designed to collect responses on the socio-economic characteristics of the processor and cassava processing. The questionnaire was therefore, divided into two section (Section A and B). Section A contained information on the socio-economic characteristics of the cassava processors while section B contained information on cassava processing. The questionnaire was administered directly to the farmers by the researchers and enumerators who were trained for the activity while interview were granted to the processors who can neither read nor write.           
2.4. Data Analysis
Data collected for the study were analyzed using percentage, mean and standard deviation while multiple regression was used for hypothesis testing.

2.5. Measurement of variables

2.5.1. Socio-characteristics. 

Sex: This is a respondents were asked to tick their sex: Male (1) and Female (2) 
Age Bracket: The respondents were asked to indicate their age groups: these include Below 20, 21-30, and 31-40, Above 40) 
Marital Status: This the respondents were asked to indicate their marital status: Married, Single, Divorced, Widow/Widower.

Educational Qualification: This was categorized into No formal education, Primary, Secondary, and Tertiary.

Household Size: This was measured in three categories (1-4, 5-8, 9 and above) 
Association Membership: This the respondents were asked to indicate their association membership and this was grouped into yes (  ) or No (  )
2.5.2. Economic-characteristics
Cassava Processing Experience: This was categorized into four categories: less than 5 years (1), 6–10 years (2), 11–15 years (3), and greater than 15 years (4). 
Source of Capital: The respondents were asked to indicate their source(s) of capital with multiple response options, including personal savings (Yes = 1, No = 2), spouse or family members (Yes = 1, No = 2), cooperatives (Yes = 1, No = 2), thrift/credit groups (Yes = 1, No = 2), and other sources (Yes = 1, No = 2). 
Equipment Ownership: Respondents were asked to tick their equipment ownership status, this was categorized into owning the equipment (1) or renting it (2).

Income: Monthly income was measured open-ended numeric response. Respondent were made to state that income per annul. 

2.5.3: Sources of Cassava Tubers: The sources of cassava tubers was measured by asking respondents to the tick from option(s) of sources with multiple responses. These include personal farms (Yes = 1, No = 2), purchase them from open markets (Yes = 1, No = 2), or buy directly from farmers (Yes = 1, No = 2). 
2.5.4: Cassava Products Processed: The types of cassava products processed was measured by asking respondents to tick the cassava products they process. These include cassava flour (Elubo) (Yes = 1, No = 2), garri (Yes = 1, No = 2), cassava chips (Yes = 1, No = 2), fufu (Yes = 1, No = 2), ethanol (Yes = 1, No = 2), animal feed (Yes = 1, No = 2), and tapioca (Yes = 1, No = 2). 
Challenges faced by cassava processors: The challenges faced by cassava processors were determined using a three-point Likert type scale as follows: very serious (3), serious (2), and not serious (1). The level of seriousness was determined as follows: 3+2+1=6÷3=2.0. This will form the benchmark on which challenges will categorized as serious (mean = ≥2.00) or not serious (mean <2.00).  
3. RESULTS AND DISCUSSION 

3.1. Socio-economic Profile of Respondents in the Study Area
The socio-economic profile of the respondents is presented in Table 1. The age of the respondents revealed a female-dominant age distribution of 93.67%, while the male counterparts accounted for 6.33%. The result implies that cassava processing in the study are is mostly done by the female folk. This suggests that cassava processing is likely to a gender assigned role in the studied communities. The result further suggests that cassava processing is likely to be a good source of income and empowerment for women in the area, implying that they are likely to welcome improved processing technologies. The result is in line with Amaechi et al (2025), who reported 81.4% for cassava processors in Delta State. The age distribution reveals a modal class of 40years and above with a mean age of 40.3 years. This suggests that cassava processing in the study area is carried out by matured individual. If provided with the needed resources, this age category could help to produce more to enhance food in security in the country. The result aligns with Adeniyi et al. (2022), who reported a mean age of 41 years for cassava processors in Nigeria. The marital status of the respondents reveals that a higher proportion (60.38%) of the respondents were married, suggesting a sense of responsibility among the respondents. The result also agrees with Amaech et al. (2025), who reported that 65.1% of cassava processors were married. The education status of the respondents reveals that 96.23% of the respondents had formal education with a higher proportion (64.15%) having secondary education, while 3.77% of had no formal education. This suggests that cassava processors in the study area possess a relatively high level of literacy, which enhances their ability to understand and adopt improved processing technologies and innovations. The result contradict the report of Oludipe, and Abdul (2024) that 45.2% of processor in Ogun State, Nigeria had no formal education. However, the study is in line with Adeniyi et al. (2022) who reported that 2.9% of conventional cassava processors in Ogun state do not have formal education. The result on the family size reveals a modal class of 1-4 (54.72%) with a mean family size of 4.6 members. The result suggests a moderate family size among the respondents. With such a household size, there is the possibility for family members to assist in cassava processing activities. The result is below the family size reported by Olatinwo et al., (2017) and Amaechi et al., (2025) who reported household mean sizes of 7.8 and 8.5 for cassava processors in Nasarawa state and Delta State respectively. 
On association membership, the result shows that 68.38% of the respondents belonged to associations while 39.62% do not belong to association. This indicates that a higher proportion of the respondents do not belong to associations. There are possible implications of this result in improving cassava processing activities. Processors who belong to associations are likely to benefit from better access to information, training on improved processing methods, credit facilities, modern processing equipment, and market opportunities. Through associations, members can also share ideas and experiences, which may enhance productivity and efficiency in cassava processing. The result is in line with Amaechi et al. (2025) that reported that 76.4% of cassava processors in Delta State, do not belong to associations. The result on cassava processing experience, the result shows a modal class of 6-10years (60.38%) with a mean experience of 6.68 years. This implies that the majority of the processors are experienced and have spent enough time in the business to acquire practical knowledge and skills in cassava processing activities. Such experience is likely to improve efficiency, product quality, and the ability to handle processing challenges effectively. The findings of this study is far below the findings of Awoyemi et al, (2020) who found a cassava processing experience of 18 years for cassava processors in Kwara state, Nigeria. However, the study aligns with the findings of Chete (2022) who reported a modal processing of 6- 10 years. The annual income of the respondents reveals a modal class of 300,001-600,000 (88.68%) with a mean annual income ₦491,094 and a monthly income of 40924.5. This suggests low income status among the processors, especially when compared with the national minimum wage of ₦70,000. In similar study, Adeniyi et al., (2022) reported an annual income of ₦294,610 for convention cassava processors in Nigeria. Regarding the respondents status on ownership of processing equipment the result shows that majority (73.58%) of the respondents rented their processing equipment while 26.42% own their processing equipment.  This implies that most cassava processors in the study area may lack the financial capacity to acquire processing machines, thereby depending heavily on external sources for processing activities. The dependence on rented equipment may limit the efficiency and timeliness of processing, especially during peak production periods when demand for machines is high. It may also increase production costs due to rental charges, which can reduce profit margins and discourage expansion of processing activities. Furthermore, reliance on rented equipment could constrain processors from adopting modern technologies and achieving large-scale production. The low level of equipment ownership therefore suggests limited capital investment in cassava processing and highlights the need for improved access to credit facilities, cooperative support, and government intervention to enable processors acquire their own equipment and enhance productivity in the study area.  
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 Table 1: Socio-economic profile of respondents (N=216) 
	Profile
	Categories
	Percentage 
	Mean 

	Sex
	Male
	6.33
	

	
	Female
	93.67
	

	Age range (years)
	20 and below
	0.00
	

	
	21-30
	9.43
	40.3

	
	31-40
	30.19
	

	
	>40
	60.38
	

	Marital status
	Married
	60.38
	

	
	Single
	9.43
	

	
	Widow(er)
	16.98
	

	
	Separated or Divorced
	13.21
	

	
	Total
	100.00
	

	Educational Level
	No formal education
	3.77
	

	
	Primary education
	16.98
	

	
	Secondary education
	64.15
	

	
	Tertiary education
	15.09
	

	Family size range
	1 – 4
	54.72
	

	
	5 – 8
	35.85
	4.64

	
	>8
	9.43
	

	Membership of market association
	No
	60.38
	

	
	Yes
	39.62
	

	
	Total
	 100.00
	

	Cassava processing experience (years)
	1-5
	33.96
	

	
	6-10
	60.38
	

	
	11-15
	3.77
	6.68 years

	
	>15
	1.89
	

	Income per annum (NGN)(₦)
	300,000 & below
	7.55
	

	
	300,001-600,000
	88.68
	491,094

	
	>600,000
	3.77
	

	Status of processing equipment used 
	Rented
	73.58
	

	
	Own
	26.42
	


3.2: Sources of Capital
Table 2 presents the various sources of capital available to cassava processors. The findings indicate that informal financial sources remain the dominant means through which processors finance their operations, while formal financial institutions contribute very little. The result shows that thrift/credit groups (81.13%) were the leading source of capital. This suggests that cassava processors strongly rely on informal savings and lending associations to obtain funds for their processing activities. Thrift groups are often preferred because they provide easier access to loans, require little or no collateral, and involve flexible repayment arrangements. Their dominance highlights the limited accessibility of formal credit institutions to rural processors. The implication is that these groups play a vital role in sustaining cassava processing enterprises, especially for small-scale processors. Personal savings (62.26%) constitute the second major source of capital utilized by the cassava processors. This indicates that many processors finance their businesses through internally generated funds. Dependence on personal savings suggests that processors operate mostly on a small scale, since personal income may not be sufficient for large investments in processing equipment or expansion. This reliance may therefore limit modernization, mechanization, and increased productivity in cassava processing. Similarly, cooperatives serve as an important source of finance for 56.60% of respondents. The high percentage implies that cooperative membership significantly enhances processors’ ability to access financial resources. This has positive implications for cassava processing because cooperatives can encourage collective action, improve access to improved technologies, and strengthen processors’ economic capacity. Only 2.50% of respondents obtained capital from spouses/family members. This low proportion indicates that family support contributes minimally to financing cassava processing activities. This may be due to the limited financial strength of households. The result further shows that 2.20% of respondents sourced capital from microfinance banks, while 1.50% relied on commercial banks. The low patronage of formal financial institutions suggests that cassava processors face difficulties in accessing institutional credit. Such difficulties may include high interest rates, stringent collateral requirements, bureaucratic loan procedures, and lack of financial literacy among processors. This limited access to formal credit may hinder business expansion, acquisition of modern processing equipment, and improved productivity. The result agrees with previous studies (Nzeh et al. 2025; Onyemekonwu, et al. 2026) who reported personal savings as the leading source of capital utilized by cassava processors in Imo State and farmers in Delta State accordingly. 
Bottom of Form

Table 2: Sources of capital

	

Sources
	Percentage 

	Thrift/ credit groups
	81.13

	Personal savings
	62.26

	Cooperatives
	56.60

	Spouse/ Family members
	2.50

	Micro finance bank
	2.20

	Commercial Banks 
	1.50.

	Others
	1.10


Multiple responses
3.3: Cassava products processed
Table 3 presents the various cassava products processed by respondents in the study area. The findings reveal that cassava processors engage in the production of several value-added products, although the level of involvement differs across products. The result shows that garri (92.45%) is the most commonly processed cassava product among the respondents. This indicates that gari processing is a dominant cassava product in the study area. This is likely due to its high demand, long shelf life, ease of preparation, and widespread consumption across households. The dominance of garri processing suggests that cassava processing contributes significantly to household food security and income generation in the area. Cassava paste (Fufu/Akpu) (90.58%) is another highly important cassava product in the area. The high level of involvement reflects the popularity of fufu/akpu as a staple food consumed in many homes. Its strong market demand encourages processors to engage actively in its production. The result also shows that 65.55% were involved in starch (Usi) processing. The result indicates a relatively high participation in starch processing, suggesting that a relatively high awareness of starch processing in the area. However, lower participation in starch processing compared to garri and fufu may be due to the higher technical requirements and processing costs associated with starch production. The result further suggests that 60.45% were involved Tapioca processing while 55.35% were involved in cassava chips/slices (Abacha) processing. Other cassava products processed in the area include cassava flour (Elubo) (35.50%) and animal feeds (2.77%). The implication is that cassava processing plays an important role in meeting local dietary needs and sustaining rural livelihoods. The result further implies that cassava processing in the study area is largely concentrated on traditional food products such as garri and fufu, which are mainly for household consumption and local markets. The result corroborates the finding of Nzeh et al. (2025) that garri and fufu were the leading cassava products processed by cassava in Imo State, Nigeria.   

Table 3: Cassava products processed

	Products
	Percentage 

	Garri
	92.45

	Cassava paste Fufu/Akpu
	90.58

	Starch (Usi)
	65.55

	Tapioca
	60.45

	Cassava chips/slice (Abacha)
	55.35

	Cassava flour (Elubo)
	35.50

	Animal feed
	2.77

	Ethanol
	0.00


3.4: Constraints faced by cassava processors
The constraints faced by the cassava processor are presented in Table 4. Using a mean benchmarks of 2.00. The result suggests that the leading serious constraints faced by the cassava processors were transportation cost (mean = 2.42), price fluctuation (mean = 2.40), high cost of processing equipment (mean = 2.30), inadequate capital (mean = 2.30) and high cost of cassava tuber (mean=2.23). Other constraints faced by the cassava processors include penitential danger/injuries during processing (mean = 2.15), high cost of labour (mean = 2.13), theft (mean = 2.13), poor market for products at some times (mean = 2.04) and poor technical knowledge and training (mean = 2.04). Poor storage facilities was not regarded as a serious constraint as it fell below the mean benchmark of 2.00. This indicates that cassava processing limited by several factors. By implication, if these constraints persist, they may limit the sector’s ability to contribute effectively to income generation, employment creation, food security, and rural economic development. In a similar studies high cost of labour, lack of processing equipment, low market demand, high cost of labour, poor capital base and price fluctuation were reported as serious factors affecting cassava processing (Chete, 2022; Nzeh et al 2025; Onyemekonwu et al 2026) 
Table 4. Constraints faced by processors

	Constraints
	Mean

	High transportation  cost
	2.42

	 Prices fluctuation
	2.40

	High cost of processing equipment
	2.30

	Inadequate capital or fund
	2.30

	High price of cassava tubers
	2.23

	Potential danger/injuries during processing
	2.15

	High cost of labour
	2.13

	Theft of products
	2.13

	Poor of market for products at some times
	2.04

	Poor of technical knowledge and training
	2.04

	Inadequate storage facilities
	1.96


*Serious (mean > 2.00)
Socio-economic determinants of income of cassava processors (multiple regression)

Multiple regression was used to test the hypothesis which states that there is no significant relationship between the socio-economic characteristics of the processors and the income derived from cassava processing and the results are presented in Tables 5,6, and 7. Table 5 provides a summary of the model analyzing the relationship between the socio-economic characteristics of the processors and the income derived from cassava processing, the table captures the adjusted coefficient of determination or R-squared. R (Correlation Coefficient): 0.510, indicating a moderate positive relationship between the socio-economic characteristics of the processors and the income derived from cassava processing. R Square (Coefficient of Determination): 0.26, showing that 26% of the variation in income derived from cassava processing is explained by the socio-economic characteristics of the processors, the remaining 74% of variation is due to factors not included in the model.  Adjusted R Square: 0.126, showing the independent variables in the regression model account for 12.6% variation in the income derived from cassava processing by the cassava processors.  This suggests that some socio-economic characteristics of the processors may not significantly contribute to explaining the income derived from processing. The moderate R value and relatively low R Square suggest that while socio-economic characteristics play a role, other factors such as market conditions, infrastructure, and policy frameworks also significantly impact the income derived. Standard Error of the Estimate: 6.56, representing the average deviation of observed values from the predicted values in the model. A relatively high standard error suggests the model has moderate accuracy in prediction.

Table 5: Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	0.510
	0.260
	0.126
	1.083


The ANOVA Table 6 evaluates the significance of the model analyzing the relationship between the socio-economic characteristics of the processors and the income derived from processing. The F value (1.933) which tests if the model significantly explains that the independent variables (socio-economic characteristics) have a weak combined effect on income derived from processing and is not significant at the 5% level which means that the combined influence of the independent variables in the model on the marketing constraints is not significant. Sig. (p-value): 0.079, which is greater than the significance level of 0.05, indicating that the model is not statistically significant at 5% level. This suggests that the socio-economic characteristics of cassava processors do not significantly explain variations in income derived. 

Table 6: ANOVA results

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	1814221109.231
	8
	226777638.654
	1.933
	.079b

	
	Residual
	5161477003.977
	44
	117306295.545
	
	

	
	Total
	6975698113.208
	52
	
	
	


Table 4.9 presents the significance of the model analyzing the relationship between the socio-economic characteristics of the processors and the income derived from processing and reveals the significance of the independent variables in the model. Based on the T value (2.028, 1.982 and 1.854) which is significant at 5%, the ownership of processing equipment, sex and membership of market association were significant factors among the independent variables. Their Beta coefficient for age (0.329, 0.282, and 0.286) were positive which shows a positive relationship between the age of the marketers and the constraints they face in their marketing business. 

The positive coefficient relationship between ownership of processing equipment, sex and membership of market association and income derived suggesting that those who own processing equipment earn significantly more than those who rent, being male is positively associated with higher income and  processors who belong to a market association tend to earn more, but the effect is not strongly significant. Other variables such as age, education level, processing experience and family size were not significant since their probability levels are less than 5%. The findings of the study agrees with agrees Onyemekonwu et al., (2019) who reported a significant relationship between farmers sex, membership of market association and income. Accordingly, the study agrees with Onyemekonwu et al. (2019) who found no significant relationship between experience and income. 
Table 4.9: Regression estimates for the relationship between the socio-economic characteristics and income of cassava processors.

	
	Unstandardized Coefficients
	Standardized Coefficients
	 t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	(Constant)
	27247.515
	14849.829
	
	1.835
	0.073

	Ownership of processing equipment
	8559.517
	4221.373
	0.329*
	2.028
	0.049

	Sex
	13983.121
	7055.764
	0.282**
	1.982
	0.054

	Membership of market association
	6297.437
	3396.880
	0.268**
	1.854
	0.070

	Age (years)
	428.875
	2586.823
	0.025
	.166
	0.869

	Educational Level
	-1597.873
	2929.480
	-0.095
	-.545
	0.588

	Processing experience (years)
	-911.457
	2714.718
	-0.049
	-.336
	0.739

	Major occupation (cassava processing)
	1022.134
	3267.059
	0.044
	.313
	0.756

	Family size
	-21.359
	2815.944
	-0.001
	-.008
	0.994


4. CONCLUSIONS


Cassava processing is a female-dominated activity, with most processors being middle-aged or older. The sector is characterized by moderate levels of education and reliance on personal savings and thrift groups for capital. The reliance on rented equipment and market purchases for raw materials increases operational costs, limiting profitability. Furthermore, processors face serious challenges, particularly in transportation, pricing, equipment costs, and access to capital, which hinder the growth of the sector. Ownership of processing equipment, sex and membership of market association significantly affect the processors income.  

Recommendations 

i. Financial institutions and government programs should provide accessible and affordable credit facilities to cassava processors, enabling them to purchase equipment and raw materials at competitive prices. Strengthening cooperative and thrift/credit group financing mechanisms would also enhance capital availability. 

ii. Also, government and relevant stakeholders should provide subsidized cassava processing equipment and improve infrastructure such as rural roads and storage facilities to reduce production and transportation costs. 

iii. Furthermore, there is a need to create better market linkages for cassava products through cooperative marketing, contract farming, and value chain integration. 

iv. Encouraging diversification into underutilized products such as ethanol and animal feed could increase profitability and reduce dependency on garri and fufu. 

v. Finally, policies aimed at regulating cassava prices, such as guaranteed minimum prices and improved supply chain management, should be implemented to protect processors from market fluctuations and exploitation by intermediaries.
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