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Pro�itability	and	Ef�iciency	of	Cassava	Production	in	Ekiti	State,	Nigeria

Temitope	Olanrewaju	Bello*,					Adegboyega	Eyitayo	Oguntade,					Thomas	Tope	Afolayan

This	research	examines	the	pro�itability	and	ef�iciency	of	cassava	farming	in	Ekiti	State,	Nigeria,	with	a	focus	on	evaluating	the	economic	
viability	and	production	ef�iciency	of	this	vital	crop	within	smallholder	farming	systems.	Cassava	plays	a	crucial	role	in	enhancing	food	
security	and	generating	rural	 incomes	 in	Nigeria.	The	study	adopts	a	comprehensive	research	approach,	 incorporating	structured	
surveys	and	interviews	with	cassava	farmers	from	selected	communities	in	Ekiti	State.	To	ensure	a	representative	sample,	a	multi-stage	
sampling	technique	was	applied.	Data	were	gathered	using	a	structured	questionnaire,	which	captured	information	on	socio-economic	
characteristics,	cassava	farming	inputs	and	outputs,	input	costs,	and	tuber	prices.	Analytical	methods	included	descriptive	statistics,	
Gross	Margin	Analysis,	and	 the	Stochastic	Frontier	Production	Model.	Results	highlight	diverse	pro�itability	 levels	among	cassava	
farmers	and	identify	factors	contributing	to	production	inef�iciencies.	Strategies	to	enhance	market	access	and	patronage	for	cassava	
products	were	also	explored.	In	Ekiti	State,	smallholder	farmers	typically	realize	₦4.28	for	every	₦1	invested	in	cassava	production,	with	
an	observed	 increase	of	1	kg	 in	yield	per	1-liter	 increase	 in	agro-chemical	use.	Experienced	farmers	demonstrate	higher	technical	
ef�iciency,	while	average	farmers	could	achieve	up	to	a	7.5%	increase	in	cost	savings	or	production	output	by	reaching	the	allocative	
ef�iciency	levels	of	their	most	ef�icient	counterparts.	Poor	patronage	emerged	as	a	critical	constraint.	Key	recommendations	include	
implementing	targeted	training	programs	to	enhance	the	technical	and	allocative	ef�iciency	of	less	experienced	farmers.	Additionally,	
strategies	 should	 focus	on	 improving	market	access	and	 increasing	patronage	 for	cassava	products	 to	maximize	pro�itability	and	
ef�iciency	in	cassava	farming	within	Ekiti	State.
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1.	Introduction
Cassava (Manihot	esculenta) is a staple crop that plays a crucial 
role in Nigeria's agricultural and economic systems. Renowned 
for its resilience and adaptability, cassava serves as a primary 
carbohydrate source and a key contributor to food security, 
particularly in the southern regions of the country. Nigeria is 
recognized as the world's leading producer of cassava, with an 
annual output of 60.8 million metric tonnes reported in 2022 
[16]. Its extensive cultivation among households and its 
signi�icant role in sustaining rural livelihoods highlight its socio-
economic relevance [29]. Cassava's ability to �lourish in various 
soil types, including those with low fertility and high acidity that 
are unsuitable for many other crops, is further enhanced by its 
climate resilience, tolerance to drought, and resistance to pests 
and diseases [10]. Furthermore, its unique ability to store roots 
underground post-maturity has bolstered its popularity among 
smallholder farmers. With minimal fertilizer application and 
cultivation on small plots averaging 0.5–2.5 hectares, cassava 
remains central to Nigeria's predominantly small-scale 
agricultural system [2].
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However, cassava production in Nigeria faces signi�icant post-
harvest challenges, including rapid physiological degradation 
within 48 hours of harvest and the presence of cyanogenic 
compounds, which affect marketability and utilization [20]. 
Despite these constraints, cassava continues to dominate global 
root and tuber crop production. Africa accounted for 61% of 
global cassava output in 2018, with Nigeria contributing 
approximately 18% to global production and 35% to Africa's 
total [16]. The domestic and industrial demand for cassava-
derived products, alongside government initiatives like the 
mandatory inclusion of cassava �lour in food products, has 
further elevated its economic signi�icance [20].
Cassava's economic contributions extend beyond food security 
to industrial applications such as biofuels, animal feed, and 
starch-based products. These multifaceted uses, coupled with 
low production costs, position cassava as a viable means of 
poverty alleviation for Nigeria's rural smallholder farmers [33]. 
Furthermore, cassava cultivation enhances household incomes 
through price stability and growing demand for processed 
cassava products, including garri, fufu, and industrial starch. Its 
low production cost and adaptability provide comparative 
advantages over other staples, further motivating its cultivation 
among resource-constrained farmers [3]. Despite its evident 
importance, the cassava sector in Nigeria faces structural 
inef�iciencies that limit its full potential. Traditional farming 
methods, characterized by low mechanization and suboptimal 
resource utilization, result in low yields and limited pro�itability 
[4] [31]. Studies report that cassava yields and pro�itability 
remain below global averages, re�lecting inef�iciencies in input 
use, poor access to technology, and inadequate infrastructure 
[31].
The pro�itability of cassava farming is heavily in�luenced by 
�luctuating market prices, high production costs, and post-
harvest losses. 
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Additionally, the lack of value-addition opportunities and 
limited access to credit and extension services exacerbate the 
challenges faced by smallholder farmers [7]. Addressing these 
barriers is crucial to improving farm incomes, ensuring 
economic sustainability, and fostering growth within the sector. 
Ef�iciency in cassava production is critical for maximizing yields 
and minimizing resource wastage. In Nigeria, resource-use 
ef�iciency remains a signi�icant challenge, with estimates 
suggesting that output ef�iciency for most crops falls below 60% 
[4]. Resource inef�iciencies span across land use, labor 
allocation, and input application, ultimately limiting 
productivity and economic returns [31].
The Nigerian government's agricultural policies and initiatives 
aim to address inef�iciencies and promote cassava production. 
Programs such as microcredit schemes and the promotion of 
high-yielding, disease-resistant cassava varieties have been 
implemented to enhance productivity and pro�itability. 
However, funding constraints and suboptimal implementation 
of these programs remain signi�icant hurdles. Nigeria's 
allocation to the agricultural sector has consistently fallen short 
of the 10% benchmark set by the Comprehensive Africa 
Agriculture Development Programme (CAADP), with current 
levels averaging just 1.32% [9] [11]. Enhancing cassava 
production requires a dual focus on improving pro�itability and 
ef�iciency. This involves understanding the socio-economic 
pro�iles of cassava farmers, adopting cost-ef�icient production 
methods, and addressing challenges related to market access. 
Ekiti State, known for its substantial potential in cassava 
production, provides a valuable case for exploring these 
dynamics. Against this backdrop, the study aims to assess the 
pro�itability and ef�iciency of cassava farming in Ekiti State, 
Nigeria. The speci�ic objectives are to analyze the socio-
economic characteristics of cassava farmers in the region, 
evaluate the costs and returns of cassava farming, estimate the 
technical and allocative ef�iciencies of cassava production, and 
identify key constraints faced by cassava farmers.
Cassava's role as a staple crop and its potential to contribute to 
economic development warrant comprehensive research into 
its production dynamics. This study provides critical insights 
into the factors in�luencing cassava pro�itability and ef�iciency, 
offering practical recommendations for farmers, policymakers, 
and stakeholders in the agricultural sector. By addressing 
inef�iciencies and promoting best practices, the �indings can 
enhance cassava's role in food security, rural livelihoods, and 
sustainable development.

2.	Materials	and	Methods
The research was conducted in Ekiti State, Nigeria, a 
predominantly rural region where subsistence farming forms 
the foundation of the local economy. Agriculture is central to the 
socio-economic fabric of the state, with cassava cultivation 
being a major agricultural activity due to the region's favorable 
environmental conditions. Ekiti State experiences a bimodal 
rainfall pattern, with annual precipitation ranging from 1,200 to 
1,500 mm, and daily temperatures varying between 20°C and 
35°C, creating ideal conditions for cassava farming. The fertile 
soils further enhance agricultural productivity. Geographically, 
the state lies between longitudes 4°05'11" and 5°04'51" East 
and latitudes 7°15'11" and 8°05'11" North [12]. It shares 
borders with Kwara, Kogi, Osun, Edo, and Ondo States. 
Culturally, the state exhibits linguistic and social homogeneity, 
with the majority of residents speaking the Ekiti dialect of 
Yoruba. 

According to population data, Ekiti State had approximately 2.7 
million inhabitants in 2006 [23], which increased to an 
estimated 3.6 million by 2022 [35]. This combination of 
favorable climate, fertile land, and a predominantly agricultural 
population makes Ekiti State an ideal setting for cassava 
production and a valuable area for agricultural research aimed 
at improving practices and livelihoods.
A multi-stage sampling technique was employed to select 
respondents, ensuring a representative sample of cassava 
farmers within the state. The selection process involved four 
distinct stages. First, three Local Government Areas (LGAs) 
were randomly selected from the sixteen LGAs in Ekiti State 
[23]. This step ensured a broad and unbiased representation of 
the state's agricultural practices and socio-economic 
conditions. In the second stage, �ive villages were randomly 
chosen from each selected LGA, focusing on communities where 
cassava farming is prevalent. In the third stage, a purposive 
sampling method was applied to select two wards from each of 
the �ifteen villages, resulting in a total of 30 wards. These wards 
were chosen based on their high levels of cassava production, 
ensuring the sample re�lected areas of signi�icant agricultural 
activity. Finally, 240 cassava farmers were randomly selected 
from these wards. The study relied on primary data, which were 
collected using a structured questionnaire designed to address 
the study's objectives. The data included information on 
farmers' socio-economic characteristics, inputs and outputs of 
cassava farming, input costs, and output prices of cassava 
tubers. Several analytical tools were employed to achieve the 
study's objectives, including descriptive statistics, budgetary 
analysis, and a stochastic frontier production model.

Analytical	Tools	and	Model	Speci�ications
Descriptive statistics such as means, standard deviations, 
frequency tables, percentages, minimum, and maximum values 
were utilized to analyze the socio-economic characteristics of 
cassava farmers and the main constraints they faced. Budgetary 
analysis was applied to evaluate the pro�itability of cassava 
farming, including the calculation of gross margin (GM) and net 
farm income (NFI). The gross margin analysis was computed 
using the following equations:
GM = TR − TVC (1)
TC = TVC + TFC (2)
NFI = TR – TC (3)
NROI  = NFI/TC (4)
Where:
TR = Total revenue, TVC = Total variable cost, TC = Total cost (in 
Naira),
TFC = Total �ixed cost (depreciation on �ixed assets), and NROI = 
Net return on investment.
The Stochastic Frontier Production (SFP) model was employed 
to estimate the technical ef�iciency of cassava farmers, utilizing 
the Battese and Coelli inef�iciency model [6]. This model 
addresses the limitations of deterministic production functions 
used in earlier studies, which relied on mathematical 
programming techniques that inadequately characterized error 
terms and limited statistical inference. Unlike deterministic 
methods, the SFP model incorporates stochastic error terms to 
account for random variations in production, providing more 
robust and reliable estimates of technical ef�iciency. This 
approach effectively separates inef�iciency from random errors, 
offering a clearer understanding of the factors in�luencing 
cassava production ef�iciency in the study area. The stochastic 
frontier model is speci�ied as follows:
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This study utilized the Cobb-Douglas functional form of the 
stochastic production function to evaluate the allocative 
ef�iciency of cassava farmers in the study area. Known for its 
simplicity and self-dual properties, the Cobb-Douglas model is 
extensively applied in agricultural production analyses, 
especially in developing regions [8] [30]. In this context, the 
Cobb-Douglas function served as the cost frontier, forming the 
basis for assessing how effectively resources are allocated by 
cassava farmers. Adopting the methodological framework 
described by [6], the model incorporated a deterministic 
component within the cost frontier function to account for 
inef�iciency behavior. Parameters were estimated using a one-
step maximum likelihood estimation procedure,  as 
recommended by [27]. This approach enabled a comprehensive 
analysis of both allocative and technical ef�iciencies, offering 
valuable insights into the farmers' production techniques and 
resource utilization.
The cost frontier production function is expressed in its implicit 
form as follows:
InPC = α  + αInWP  + αInRP  + αInPP  + αInCP  + αInY  + V  + U  0 1 2 3 4 i i i

………………. (9)
Where:
PC = total cost of production (₦)
WP  = wage rate of labor (₦)1

RP  = rent on land (₦)2

PP  = cost of planting materials (stem cutting) (₦)3

CP  = cost of agro-chemicals (₦)4

OPY  = cassava output (kg)i

α – α  = estimated parameters 0 4

The cost ef�iciency (CE) of individual producers is quanti�ied by 
comparing their observed total cost (Ci) against the minimum 
total cost achievable at the frontier (C *).i

The cost ef�iciency of the producer is expressed as:

  = symmetric error which accounts for random variation in 
output due to factors beyond the control of the farmer e.g. 
weather, disease outbreaks

   = deviation from maximum potential output attributable to 
technical inef�iciency
The random error term (Vi) is modeled as independent and 
identically distributed random variables following a normal 
distribution, N(0,σv2), and is assumed to be independent of Ui  
term represents non-negative truncations of the N(0,σv2) 
distribution, commonly referred to as the half-normal 
distribution, or it may follow an exponential distribution [32]. 
The technical ef�iciency (TE) of an individual farmer is de�ined 
as the ratio between the observed output and the corresponding 
frontier output, given the available technology.

              OPYi achieved its maximum feasible value of                         
If and only if TE=1, otherwise TE<1 provides a measure of the 
shortfall of the observed output from the maximum feasible 
output. 
The empirical model that was used to determine the technical 
ef�iciency of cassava farmers is de�ined as: 

Where Ci is the observed total cost and Ci* is the frontier cost.  
The CE ranges from 1 to ∞ i.e 1 ≤ CE ≥ ∞.
Economic ef�iciency (EE) is determined as the product of 
technical ef�iciency (TE) and allocative ef�iciency (AE), 
mathematically represented as EE=TE×AE. The resulting values 
of EE typically fall within a range of 0 to 1.
Allocative ef�iciency (AE) measures the ability to use available 
inputs in optimal proportions based on their relative costs and 
the prevailing production technology. In this framework, 
technical ef�iciency (TE) re�lects a farmer's capability to achieve 
the maximum possible production output. AE also captures a 
farmer's ability to generate a speci�ic level of output by utilizing 
input combinations that minimize costs. Economic ef�iciency 
(EE), in turn, represents the farmer's ability to produce a given 
quantity of output at the lowest possible cost while leveraging 
existing technology [27] [30] [18]. 

The determination of Allocative Ef�iciency for production inputs 
involved estimating an average response model through 
ordinary least squares (OLS). This model regressed the score 
against the inef�iciency component, which encapsulates various 
socioeconomic factors. This approach follows the methodology 
outlined [24]. 
Exp.(-U ) = δ  + δ ZG  + δ ZA  + δ ZE  + δ ZX  + δ ZI   + ε .....…… (12)i 0 1 1 2 2 3 3 4 4 5 5 i

Where: 
Exp. (-Ui) = AE of the i-th respondents, 
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Z 	Z  inef�iciency variables; 1- 5	=

ε  = the two-sided error term  i

δ δ = vector of parameters.1- 5 

ZG  = Gender (male =1 and female = 0)  1

ZA  = Age in years2

ZE  = Education in years  3

ZX  = Experience in years   4

ZI  = Annual income in Naira (₦) 5

3.	Results	and	Discussion
3.1	Socio-Economic	Characteristics	of	Respondents
The socio-economic characteristics of the respondents are 
summarized in Table 1. The data show that 67.50% of the 
respondents were male, suggesting that men are more involved 
in cassava farming. This trend may be attributed to the labor-
intensive nature of cassava cultivation. Regarding age 
distribution, 23.33% of the farmers were under 25 years, 
52.50% were between 25 and 35 years, and 24.17% were above 
35 years. The average age of respondents was 29.80 years, 
indicating that the majority of cassava farmers are relatively 
young, energetic, and likely to adopt innovative agricultural 
practices. This youthful demographic represents a signi�icant 
advantage for productivity and the diffusion of new farming 
technologies. In terms of marital status, 27.50% of the 
respondents were single, 68.33% were married, and 4.17% 
were divorced. The high proportion of married individuals 
(68.33%) highlights the family-oriented nature of cassava 
farming, often involving collective family efforts. These �indings 
are consistent with the results of [1], who noted that 91.70% of 
cassava farmers in Ekiti State were married. The respondents 
represented diverse religious backgrounds, demonstrating that 
religious beliefs did not hinder the adoption or diffusion of 
innovative technologies. This pragmatic approach suggests that 
p ra c t i c a l  o u tc o m e s ,  s u c h  a s  o b s e r v i n g  s u c c e s s f u l 
implementation by peers, are more in�luential than religious 
considerations in in�luencing technology adoption. Educational 
attainment among respondents varied widely. Approximately 
19.58% of the farmers had no formal education, 52.08% had 
completed primary education, 24.17% had secondary 
education, and 4.17% had tertiary education. The dominance of 
primary school-level education (52.08%) re�lects limited 
formal educational backgrounds, which may restrict the 
adoption of advanced agricultural technologies and adversely 
impact productivity. Income levels also showed variability 
among respondents. Annual income was categorized as follows: 
less than ₦50,000 (18.33%), ₦50,000–₦200,000 (12.08%), 
₦200,000–₦350,000 (16.66%), and more than ₦350,000 
(52.43%). 

Table	1:	Socio-economic	characteristics	of	respondents

3.2	Costs	and	returns	to	cassava	farming
Table 2 provides an overview of the costs and returns associated 
with cassava production per hectare. The analysis revealed that 
the total revenue generated by cassava farmers was 
₦595,203.37, with a gross margin of ₦483,387.97 and a net 
pro�it of ₦482,488.08. The Net Return on Investment (NROI) 
indicated that for every naira spent on cassava production, 
farmers earned ₦4.28 in return. This highlights the pro�itability 
of cassava farming, demonstrating that it offers substantial 
�inancial bene�its to the farmers. 

The mean annual income was ₦3,135,642, indicating that a 
substantial proportion of farmers earned relatively high 
incomes from cassava farming. Farm sizes were distributed as 
follows: 56.26% of farmers cultivated less than 1.0 hectare, 
38.83% farmed between 1.00 and 2.00 hectares, and 7.92% 
operated farms larger than 2.0 hectares. The average farm size 
was 1.16 hectares, highlighting the predominance of 
smallholder farming among the respondents. These �indings 
differ from those of [1], who reported a mean cassava farm size 
of 4.8 hectares in Ekiti State. 
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Table	2:	Costs	and	returns	of	cassava	production	per	hectare

3.3	Estimation	of	the	Technical,	Economic,	and	Allocative	Ef�iciencies	of	Cassava	Farmers	in	the	Area
3.3.1	Estimation	of	the	Stochastic	Frontier	Production	Function
Table 3 presents the Maximum Likelihood Estimates (MLE) for the stochastic frontier production function for cassava farmers. The 

2sigma-square (δ ) value of 1.231 is both signi�icant and substantial, con�irming a strong model �it and validating the appropriateness 
of the assumed distribution for the composite error term. The gamma (γ) value of 0.891 indicates that approximately 89% of the 
variability in cassava output among farmers is due to technical inef�iciency. This result highlights that most of the unexplained 
variations in output stem from inef�iciencies in the production process, emphasizing the relevance of the one-sided error component 
in the model. Consequently, using Ordinary Least Squares (OLS) would not adequately capture the data's nuances. The Return to 
Scale (RTS) coef�icient was calculated as 0.672, indicating positive but diminishing returns to scale. This �inding is consistent with the 
RTS of 0.549 reported by [14] in Imo State, Nigeria, but contrasts with the higher RTS of 1.306 observed by [17] in Delta State, Nigeria. 
The generalized likelihood test value of -109.639 further supports the conclusion that cassava farmers do not achieve full technical 
ef�iciency. These �indings align with studies by [25] [21] [22] [28] [14] [17], which also reported varying levels of technical 
inef�iciency among cassava farmers. In the regression analysis, most variables, except for labor, showed positive impacts on cassava 
output, with several coef�icients being statistically signi�icant. Labor exhibited a negative coef�icient that was signi�icant at the 1% 
level, indicating that an increase in labor (measured in man-days) reduces output by approximately 80%, holding other variables 
constant. This result suggests that adopting mechanization could enhance productivity by reducing reliance on manual labor. This 
�inding contrasts with studies by [14] [17], which reported a positive but nonsigni�icant relationship between labor and cassava 
output. The coef�icient for farm size was positive and signi�icant at the 1% level, showing that a unit increase in farm size leads to an 
11.1% increase in output, controlling for other factors. This aligns with �indings from studies by [27] [19] [5] [17], which 
demonstrated the positive impact of larger farm sizes on cassava production. Additionally, the coef�icient for stem cuttings was 
signi�icant at the 5% level, indicating that increasing the number of stem cuttings by one unit results in a 51.6% increase in output, all 
else being equal. This result is consistent with studies by [15] [14] [17], underscoring the critical role of planting materials in 
boosting cassava productivity.

Table	3:	Maximum	Likelihood	Estimates	of	the	Parameters	of	the	Stochastic	Frontier	Production	Function

Note:	*,**,	and	***	mean	signi�icant	at	10%,	5%,	and	1%	respectively.

3.3.2	Estimation	of	Stochastic	Frontier	Cost	Function	Model
Table 4 presents the estimation results for the stochastic frontier cost function model. The gamma (γ) value of 0.795 indicates that 

2approximately 79.5% of the variations in cassava production costs are due to economic inef�iciency. The sigma square (δ ) value of 
6.80, signi�icant at the 1% level, con�irms the robustness of the model and validates the assumptions about the compound error 
term's distribution. The generalized likelihood test score of -104.46 further indicates that cassava farmers are not achieving full 
economic ef�iciency. These results are consistent with previous research on cassava and other staple crops in Southwest Nigeria, 
including studies by [19] [14] [5] [30]. The �indings also show that coef�icients for stem cuttings, agrochemicals, and output have 
positive effects on production costs, whereas wage rates and land rent exhibit negative relationships with production costs.
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Table	4:	Maximum	Likelihood	Estimates	of	Stochastic	Cost	Function

Note:	*,**,	and	***	mean	signi�icance	at	10%,	5%,	and	1%	respectively.

Speci�ically, the wage rate coef�icient is negative and signi�icant at the 1% level, suggesting that a unit increase in wages results in a 
24.1% reduction in total production costs, holding other factors constant. This result aligns with studies by [5] [17] conducted in 
Delta and Edo States, respectively, but contrasts with the �indings of [14], who identi�ied a positive and signi�icant relationship 
between wages and production costs. The coef�icient for stem cuttings is positive and signi�icant at the 5% level, indicating that a unit 
increase in the cost of stem cuttings leads to an 18.9% increase in total production costs. This �inding is supported by earlier research, 
including studies by [19] [28] [14] [17] which emphasized the substantial role of planting materials in determining production costs. 
Similarly, the coef�icient for output is positive and signi�icant at the 1% level, demonstrating that a unit increase in output 
corresponds to a 142% increase in total production costs, all else being equal. This relationship has been corroborated by several 
studies, such as those by [5] [14] [17] [30]. In contrast, the coef�icients for land rent and agrochemical costs are not statistically 
signi�icant at the 5% level. While increases in land rent appear to reduce total production costs and higher agrochemical costs are 
associated with increased production costs, these relationships lack statistical signi�icance. These �indings suggest that while land 
rent and agrochemical costs may in�luence production costs, their effects are less pronounced compared to other factors. 

3.3.3	Allocative	Ef�iciency	Distribution	of	the	Respondents
Table 5 summarizes the average technical, economic, and allocative ef�iciencies of cassava farmers in the study area, with values of 
0.923, 0.433, and 0.434, respectively. These results indicate that, on average, farmers achieve about 92.3%, 43.3%, and 43.4% of their 
maximum potential output due to production ef�iciency, with the remaining gaps attributed to inef�iciencies. The mean technical 
ef�iciency of 0.923 re�lects a high pro�iciency in utilizing inputs, with only 7.7% of potential output lost to inef�iciencies. Furthermore, 
the distribution of technical ef�iciency reveals that most farmers (79.2%) operate within an ef�iciency range of 0.81 to 1.00, 
suggesting signi�icant opportunities for optimizing technical ef�iciency across the study area. In contrast, the economic ef�iciency 
�indings show greater variability. Approximately 33.3% of farmers achieved economic ef�iciency levels between 0.81 and 1.00, while 
7.08% fell within the 0.21 to 0.40 range. A standard deviation of 0.219, alongside a minimum value of 0.007 and a maximum of 0.982, 
highlights the disparities in economic ef�iciency across respondents. Allocative ef�iciency scores ranged from 0.007 to 0.925, with an 
average of 0.434. These �indings indicate signi�icant potential for improving allocative ef�iciency, which could result in substantial 
cost savings for farmers with lower ef�iciency levels. The study highlights the need for targeted interventions to enhance farmers' 
skills, knowledge, and awareness of best practices in cassava production. This could lead to improvements in both technical and 
allocative ef�iciencies. Previous research by [28] [14] [17] similarly identi�ies technical inef�iciencies among cassava farmers at the 
household level, emphasizing the necessity of capacity-building initiatives. Training programs that focus on modern farming 
techniques and technologies are likely to improve allocative ef�iciency, enabling farmers to achieve higher productivity and cost-
effectiveness. These �indings align with recommendations from earlier studies, which advocate for educational interventions aimed 
at equipping farmers with the tools and knowledge needed for better resource allocation and production management.

Table	5:	Technical,	Economic,	and	Allocative	Ef�iciencies	of	the	Respondents

https://agriculture.researchfloor.org/
https://agriculture.researchfloor.org/


www.agriculture.research�loor.org16.

Temitope	Olanrewaju	Bello	et	al.,	/	Agriculture	Archives	(2025)

Table	6:	Determinants	of	Allocative	Ef�iciency	in	the	Study	Area

4.4	Factors	Affecting	Allocative	Ef�iciency	in	the	Study	Area
Table 6 presents the results of the Ordinary Least Squares (OLS) regression analysis, which examines the factors affecting allocative 

2ef�iciency among cassava farmers in the study area. The diagnostic tests con�irm the model's robustness, with an R  value of 0.692, 
indicating that approximately 69.2% of the variance in allocative ef�iciency is explained by the independent variables. Furthermore, 
the F-value of 39.20, signi�icant at the 1% level, demonstrates that the combined in�luence of the explanatory variables signi�icantly 
affects allocative ef�iciency. Out of the �ive variables analyzed in the model, four were statistically signi�icant and positively associated 
with allocative ef�iciency. These include gender, age, farming experience, and annual income. The coef�icient for gender was positive 
and signi�icant at the 10% level, showing that male cassava farmers achieve allocative ef�iciency levels that are about 11.6% higher 
than their female counterparts. This result aligns with the notion that gender roles and the physical demands of cassava farming 
contribute to disparities in ef�iciency, as highlighted by [15] [14]. Farming experience exhibited a positive and signi�icant 
relationship with allocative ef�iciency at the 1% level. The results indicate that each additional year of farming experience enhances 
allocative ef�iciency by 1.4%. This �inding is consistent with studies by [14] [17], which suggest that accumulated experience 
improves farmers' decision-making capabilities in resource management and allocation.
Annual income also had a positive and signi�icant impact on allocative ef�iciency, signi�icant at the 1% level. A 1% increase in annual 
income was associated with a 0.005% improvement in allocative ef�iciency, underscoring the importance of �inancial resources in 
optimizing input usage and production decisions among cassava farmers. Although education was positively related to allocative 
ef�iciency, the coef�icient was not statistically signi�icant at the 5% level. While the data suggest that each additional year of schooling 
could potentially increase allocative ef�iciency by 1.3%, this relationship was not strongly supported in this study.

Note:	*,**,	and	***	mean	signi�icance	at	10%,	5%,	and	1%	respectively.

3.4	Major	constraints	faced	by	cassava	farmers
In Table 7, the major constraints faced by cassava farmers are 
presented.  The results of this study highlight the constraints 
that have impeded the pro�itability and ef�iciency of cassava 
farmers in Ekiti State. Among these, poor patronage emerged as 
the most widely perceived and signi�icant challenge, with a 
substantial 53.8% of respondents strongly agreeing that it 
restricted their pro�itability. This constraint re�lects the lack of 
consistent market demand for cassava products in Ekiti, where 
local markets are often unpredictable and, at times, saturated. 
This insuf�icient demand created income instability, making it 
dif�icult for farmers to plan �inancially, reinvest in their 
operations, or achieve a sustainable livelihood. Poor patronage 
as a major constraint for cassava farmers in Ekiti State is closely 
linked to the inherent characteristics of cassava itself. Cassava, 
while a staple crop with signi�icant local and industrial demand, 
is a highly perishable root crop with a limited shelf life. Once 
harvested, cassava begins to deteriorate rapidly due to its high 
moisture content and lack of natural preservation mechanisms. 
This perishability makes timely sales and processing critical for 
farmers to avoid spoilage and loss of product quality.
In Ekiti state, the poor patronage issue is compounded by the 
dif�iculty in securing consistent and reliable markets for 
cassava. Unlike other cash crops with established supply chains 
and higher market stability, cassava demand can �luctuate, 
affected by both local consumption patterns and industrial 
demand, which are not always steady. Farmers in Ekiti may �ind 
it challenging to secure regular buyers who are willing to 
purchase their produce at fair prices, particularly when the 
market is saturated or when processing facilities are limited. In 
addition to poor patronage, transportation costs were another 
concern, with 32.08% of farmers agreeing that these costs 
severely impacted their operations. 

Ekiti State's underdeveloped rural infrastructure compounded 
this issue, as poor road networks made it costly and challenging 
to move cassava from farms to urban markets. These high 
transportation expenses directly reduced pro�it margins, 
especially for farmers located in more remote areas, thus 
constraining their ability to expand production and limiting the 
overall growth of the local cassava industry.
Another constraint identi�ied was multiple taxation, with 
28.75% of farmers strongly agreeing that it posed a substantial 
barrier. Farmers in Ekiti State often faced overlapping taxes 
from various government agencies, placing an undue �inancial 
burden on their limited resources. For small-scale cassava 
farmers, these tax obligations detracted from funds that could 
have been reinvested into farm productivity. The high tax 
pressure reduced pro�itability discouraged long-term 
investment and limited the sector's potential for growth.
High loan interest rates also presented a challenge, although the 
responses were mixed, with 47.08% of respondents disagreeing 
that it was a critical constraint. This suggests that while some 
farmers might have had access to alternative �inancing, smaller-
scale farmers in particular likely struggled with limited access to 
affordable credit. For these farmers, high interest rates 
restricted their ability to secure necessary capital for 
improvements, such as modern inputs or mechanized 
equipment, thereby curtailing their yield potential and 
operational ef�iciency.
Inadequate storage facilities emerged as another challenge, 
with many farmers lacking proper options for preserving their 
produce post-harvest. Given that cassava is a perishable crop, 
the absence of adequate storage forced farmers to sell it 
immediately after harvesting, often at lower prices. 
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Table	7:	Constraints	faced	by	cassava	farmers

This lack of storage not only limited their pro�it potential but also exposed them to exploitation, as buyers could offer reduced prices 
knowing farmers had limited alternatives.
For some farmers, the long distance to processing plants posed additional dif�iculties, particularly for those located in more remote 
areas of Ekiti State. While 34.58% of respondents disagreed that this was a major issue, those affected incurred extra transportation 
costs and experienced delays in processing, ultimately impacting the quality and market value of their cassava. With limited 
processing facilities available within Ekiti, farmers had to travel considerable distances to access them, adding to operational costs 
and reducing pro�itability for those who lacked convenient access. Price instability also affected cassava farmers, with 11.25% of 
respondents strongly agreeing that �luctuating prices created �inancial uncertainty. For these farmers, unpredictable market prices 
undermined their ability to plan, reinvest, and manage their �inances effectively. This volatility discouraged long-term planning and 
investment, as farmers were left vulnerable to unfavorable market conditions that could result in signi�icant �inancial losses.

SA	=	Strongly	Agree,	A	=	Agree,	N	=	Neutral,	SD	=	Strongly	Disagree	and	D	=	Disagree

4.	Conclusion	and	Recommendations
This study provides critical insights into the socio-economic 
dynamics, production ef�iciencies, and challenges faced by 
cassava farmers in Ekiti State, Nigeria. The �indings 
demonstrate a predominantly young, male-dominated 
workforce with moderate educational attainment and a high 
prevalence of smallholder farming practices. Despite the 
constraints of small farm sizes and limited access to advanced 
technologies, cassava farming proved to be highly pro�itable, 
with a net return on investment of ₦4.28. However, inef�iciencies 
in resource allocation and production practices were notable, 
limiting the full potential of cassava cultivation. Key production 
challenges,  including poor market  patronage,  high 
transportation costs, inadequate infrastructure, and limited 
access to processing and storage facilities, further hindered the 
ability of farmers to sustain operations and maximize 
pro�itability. The analysis underscores the importance of 
addressing these structural and operational bottlenecks to 
improve ef�iciency and productivity. Furthermore, the economic 
and allocative ef�iciency metrics indicate signi�icant room for 
improvement, emphasizing the need for interventions to 
optimize resource use and enhance farm management 
p r a c t i c e s .  B a s e d  o n  t h e  � i n d i n g s ,  t h e  f o l l o w i n g 
recommendations are proposed to improve cassava farming 
pro�itability and ef�iciency in the area.
I.	 Mechanization should be prioritized to address labor 
inef�iciencies and enhance productivity. Government and 
private sector partnerships could facilitate the provision of 
affordable mechanized equipment tailored to smallholder 
farmers' needs.
II.	 Investments in rural road networks and transportation 
systems are critical to reducing the high costs of moving 
produce to markets. Establishing well-organized market hubs 
and expanding access to both local and international markets 
will help stabilize prices and boost market patronage.
III.	 Capacity-building initiatives focusing on modern 
agricultural techniques, ef�icient resource use, and �inancial 
management should be provided to farmers. These programs 
can address the limitations posed by the low educational pro�ile 
of farmers and improve their adaptability to new technologies.

IV.	 Policies aimed at improving farmers' access to credit 
facilities, subsidized inputs, and quality planting materials will 
enable them to invest in higher productivity and ef�iciency. 
Tailored micro�inance schemes should also be introduced to 
support smallholder farmers.
V.	Research institutions should focus on developing high-yield, 
disease-resistant cassava varieties and disseminating these 
�indings to farmers through robust extension services. 
Extension agents should also assist in adopting precision 
farming techniques to enhance ef�iciency.
VI.	Policies should encourage greater participation of women 
and youth in cassava farming by addressing structural barriers 
and providing targeted support programs. This inclusion will 
harness the untapped potential of these demographic groups.

References

Abdu-Raheem, K. A., Oluwatusin, F. M., and Kolawole, A. O. 
(2023). Technical ef�iciency of cassava farmers in Ekiti 
State, Nigeria. World	 Journal	 of	 Advanced	 Research	 and	
Reviews,	18(2), 919–926.

Adekunle, J., and Oyeniran, M. (2023). Analysing the impact 
of precipitation and temperature on cassava and cocoa crop 
yields in Ondo State. International	Journal	of	Research	and	
Scienti�ic	Innovation,	10(11), 74-109.

Alabi, D.-L., Aribifo, D.-L., and Oluyemi, O.-E. (2020). Rural 
households' perception of vitamin A bioforti�ied cassava 
and its products: Implications for food security. Journal	of	
Food	Security	Research.

Alabi, R. A., and Abu, G. A. (2020). The impact of agricultural 
public expenditure on agricultural productivity in Nigeria. 
A paper presented at AERC Virtual Biannual Workshop.

Bankole, A.S., Ojo, S.O., Olutumise, A.I., Garba, I.D. and 
Abdulqadir, M.I. (2018). Ef�iciency Evaluation of Small 
Holders Palm Oil Production in Edo State, Nigeria. Asian 
Journal of Agricultural Extension and Sociology, 24(4): 1 – 
9.

1.

2.

3.

4.

5.

https://agriculture.researchfloor.org/
https://agriculture.researchfloor.org/


www.agriculture.research�loor.org18.

Temitope	Olanrewaju	Bello	et	al.,	/	Agriculture	Archives	(2025)

Kingra, P., and Misra, A. (2021). Agricultural input use 
ef�iciency and climate change: Ways to improve the 
environment and food security. In Input	Use	Ef�iciency	for	
Food	and	Environmental	Security (pp. 33-67).

Manganyi, B., Lubinga, M. H., Zondo, B., and Tempia, N. 
(2023). Factors in�luencing cassava sales and income 
generation among cassava producers in South Africa. 
Sustainability,	15(19), 14366.

Musau, A., Kumbhakar, S. C., Mydland, Ø., and Lien, G. 
(2021). Determinants of allocative and technical 
inef�iciency in stochastic frontier models: An analysis of 
Norwegian electricity distribution �irms. European	Journal	
of	Operational	Research,	288(3), 983-991.

Mwangi, T. M., Ndirangu, S. N., and Isaboke, H. N. (2020). 
Technical ef�iciency in tomato production among 
smallholder farmers in Kirinyaga County, Kenya. Kenya	
Agricultural	Journal.

National Population Census (NPC). (2006). National 
Population Census, Nigeria. Federal	 Republic	 of	 Nigeria	
Of�icial	Gazette,	Abuja,	Nigeria.

Obayelu, O. A., Obayelu, A. E., and Awoku, I. T. (2022). 
Technical ef�iciency and socioeconomic effects on poverty 
dynamics among cassava-based farming households in 
rural Nigeria. Contemporary	Social	Science,	17(2), 99-116.

Obike, K. C., Idu, M. A., and Aigbokie, S. O. (2016). Labour 
productivity and resource use ef�iciency amongst 
smallholder cocoa farmers in Abia State, Nigeria. Agro-
Science,	15(3), 7-12.

Odekina, F. (2023). Trend analysis of cassava production in 
Nigeria and Thailand. International	 Journal	 of	 Global	
Affairs,	Research	and	Development,	1(1), 117-125.

Ogundari, K., and Ojo, S. O. (2007). Productivity potential 
and technical  ef� iciency of  agro-forestry-based 
technologies in South-Western Nigeria. Journal	 of	
Agr i cu l tu re 	 and 	 Soc ia l 	 S c i ences , 	 3 ( 2 ) ,  4 7 - 5 1 . 
https://agris.fao.org/

Ogunleye, A. S., Adeyemo, R., Bamire, A. S., and Kehinde, A. D. 
(2017). Assessment of pro�itability and ef�iciency of 
cassava production among government and non-
government assisted farmers association in Osun State, 
Nigeria. African	 Journal	 of	Rural	Development,	 2(2), 225-
233.

Ogunyinka, O., and Oguntuase, A. (2020). Analysis of 
cassava production and processing by various groups in 
support of cassava value chain in the southwest of Nigeria. 
ISABB	Journal	of	Food	and	Agricultural	Sciences,	9(1), 11-19.

Olutumise, A. I., Bankole, A. S., Olutumise, B. O., and 
Aturamu, O. A. (2023). Gender differential in allocative 
ef�iciency of oil palm processors in Southwest, Nigeria. 
Kasetsart	Journal	of	Social	Sciences,	44(2), 327-336.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Battese, G. E., and Coelli, T. J. (1995). A model for technical 
inef�iciency effects in a stochastic frontier production 
function for panel data. Empirical	Economics,	20, 325–332. 
https://doi.org/10.1007/BF01205442.

Beban, A., and Gironde, C. (2023). Surviving cassava: 
Smallholder farmer strategies for coping with market 
volatility in Cambodia. Journal	of	Land	Use	Science,	18(1), 
109-127.

Bibi, Z., Khan, D., and Haq, I. U. (2021). Technical and 
environmental ef�iciency of agriculture sector in South 
Asia: A stochastic frontier analysis approach. Environment,	
Development	and	Sustainability,	23, 9260-9279.

Chima, A. V. (2023). Agricultural marketing and economic 
growth in Nigeria. BW	Academic	Journal, 13-13.

Cock, J. H., and Connor, D. J. (2021). Cassava. In Crop	
physiology	 case	 histories	 for	 major	 crops (pp. 588-633). 
Elsevier.

Diallo, M., and Wouterse, F. (2023). Agricultural 
development promises more growth and less poverty in 
Africa: Modelling the potential impact of implementing the 
Comprehensive Africa Agriculture Development 
Programme in six countries. Development	 Policy	 Review,	
41(3), e12669.

Ekiti State Government. (2021). About	Ekiti. Retrieved from 
https://www.ekitistate.gov.ng/about%20ekiti/.

Ekunwe, P. A., Alufohai, G., and Adolue, C. F. (2018). 
Economic viability of Okra (Abelmoschus esculentus) 
production in Ika South and North East local government 
areas of Delta State, Nigeria. Agro-Science,	17(1), 57-62.

Esiobu, N. S. (2019). Understanding the allocative 
ef�iciency of cassava farms in Imo State, Nigeria. 
International	 Journal	 of	 Innovation	 and	 Sustainable	
Development,	10(19), 82-93.

Eze, E., Osuji, E., Enyia, C., Nwose, R., Ugochukwu, G., Tim-
Ashama, A., Odor, A., Nwogu, V., Orji, J., and Nwaizuzu-
Daniel, J. (2023). Ef�iciency of marketing systems of cassava 
in Southeast, Nigeria. Emerging	 Issues	 in	 Agricultural	
Sciences,	44.

FAO. (2022). Trade: Crops and livestock products. In 
FAOSTAT [Data �ile]. Rome. Retrieved October 2023, from 
https://www.fao.org/faostat/en/#data/TCL.

Gbigbi, T. M. (2021). Technical ef�iciency and pro�itability of 
cassava production in Delta State: A stochastic frontier 
p r o d u c t i o n  f u n c t i o n  a n a l y s i s . 
TekirdağZiraatFakültesiDergisi,	18(1), 21-31.

Ijigbade, J. O., Olutumise, A. I., Toluwase, S. O. W., Awoseyila, 
F., and Aturamu, O. A. (2023). Assessing the ef�iciency and 
pro�itability potentials of honey input supply: The case of 
South West Nigeria. Tropical	Agriculture,	100(4), 351-364.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

https://agriculture.researchfloor.org/
https://agriculture.researchfloor.org/
https://agris.fao.org/agris-search/search.do?recordID=PK2007001141
https://doi.org/10.1007/BF01205442
https://www.ekitistate.gov.ng/about%20ekiti/
https://www.fao.org/faostat/en/


www.agriculture.research�loor.org19.

Temitope	Olanrewaju	Bello	et	al.,	/	Agriculture	Archives	(2025)

Uzondu, C.,  and Okechukwu, E. (2022). Effect of 
institutional factors on produce marketing among 
smallholder farmers in Anambra State. ANSPOLY	Journal	of	
Innovative	Development	(AJID),	1(1), 125-158.

Worldometer. (2021). Nigeria population. Retrieved from 
h t t p s : / / w w w . w o r l d o m e t e r s . i n f o / w o r l d -
population/nigeria-population/

34.

35.

Osuafor, O. O., Enete, A. A., Ewuzie, P. O., and Elijah, S. T. 
(2023). Mushroom production and its economic potentials 
in Nigeria. Advance	Journal	of	Agriculture	and	Ecology,	8(1).

Oumer, A. M., Mugera, A., Burton, M., and Hailu, A. (2022). 
Technical ef�iciency and �irm heterogeneity in stochastic 
frontier models: Application to smallholder maize farms in 
Ethiopia. Journal	of	Productivity	Analysis,	57(2), 213-241.

Thiele, G., Friedmann, M., Campos, H., Polar, V., and Bentley, 
J. W. (2022). Root,	 tuber	 and	 banana	 food	 system	
innovations:	Value	creation	for	inclusive	outcomes. Springer 
Nature.

31.

32.

33.

https://agriculture.researchfloor.org/
https://agriculture.researchfloor.org/
https://www.worldometers.info/world-population/nigeria-population/
https://www.worldometers.info/world-population/nigeria-population/

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

