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This study compares resource use efficiency between male and 
female Irish potato farmers in Plateau State. Multi-stage sampling 
technique was used in this study. A sample of 500 farmers was 
randomly selected using proportionality factor from the 27 
villages selected from nine local government areas. Data were 
collected using structured questionnaire and analyzed using 
descriptive statistics, regression analysis and efficiency measures 
model (MVP/MFC, elasticities of production and MVP adjustment). 
The results revealed that the mean ages were 47 years and 42 
years for male and female farmers, respectively, with an average 
household size of 7 and 5 persons. The regression results 
indicated that 89.40% and 91.51% of the variation in total farm 
output among the sampled farmers were explained by the 
production inputs specified in the model. The sums of elasticity of 

production of1.029 and 1.162 respectively implied that the overall 
use of inputs in potato production were below optimum. The 
resource use efficiency ratios indicated that all inputs were over-
utilized except fertilizer. While other inputs such as labour, seed, 
chemical and farm size required reduction for economic optimum. 
The resource use efficiency for both male and female showed that 
all the inputs specified in the model were over utilized except 
fertilizer which was underutilized.  
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INTRODUCTION 
 
Irish potato (Solanum tuberosum L.) belongs to the 
solanaceae family. It is a native of Western Hemisphere 
and is believed to have originated somewhere between 
Mexico and Chile, possibly in Andes highlands of Bolivia 
and Peru. It later spread to other places like England and 
Ireland. The planting stock has been received from 
Ireland, hence the name Irish potato. Irish potato was 
introduced into Nigeria in the later part of the 19th century 
and early 20th century by the Europeans notably the tin 
miners in the Jos Plateau (Okonkwo et al., 2008). Irish 
potato is grown for food as well as a commercial crop. It 
is a major source of income among the rural farmers in 
many African communities. 

Irish potato is by far the most fruitful and efficient tuber 
crop in the world in terms of tuber yields and days to 
maturity. The crop matures in about 60 to 90 days as 
compared to  9  and  12  months  for  yam  and  cassava,  

 
 
 
 
 

respectively. He maintained that the Irish potato gives the 
highest yield per unit area among roots and tuber crops 
in Nigeria and that it brings more income to farmers than 
other roots and tuber crops. The production and 
marketing of Irish potato in the highland zones of Plateau 
State has become an integral part of the rural economy, 
both at the rainy and dry season as it is cultivated as a 
rain-fed and dry season crop (Kudi et al., 2008). 
According to Okonkwo et al. (2008), planting of rain-fed 
Irish potato takes place from late March to August 
depending on local conditions while harvest occurs three 
to four months later, from July to November. Irrigated 
production starts from late October through January with 
harvest in January, February, March and April. 

The establishment of the Irish Potato Programme at 
Kuru, Jos by the National Root Crops Research Institute 
(NRCRI) Umudike in 1976 marked the beginning of rapid  



 
 
 
 
expansion of Irish potato production in Nigeria. Earlier on, 
potato has been a popular tuber crop grown among 
farmers on the Jos Plateau. The crop was introduced as 
far back as the later part of the 19th century and early 
20th century by Europeans notably the tin miners. The 
progamme was mandated to tackle the problems of Irish 
potato production in Nigeria. The problems include; low 
productivity of the existing potato varieties, inadequate 
supply of good quality true potato seed (TPS) and control 
of the major potato pests and diseases. (Okonkwo et al., 
1995). The total land area under Irish potato production in 
1986 was 20,000 hectare up from 10,000 hectares in 
1973. Average tuber yield also doubled from 5 tonnes to 
10 tonnes per hectare. (Okonkwo et al.,1995). Similarly, 
Irish potato production steadily increased from over 
473,000 tonnes in 1991 to over 742,000 tonnes in 1996. 
However, production gradually declined to about 470,000 
tonnes in 2000. Hectarage under cultivation also 
recorded a similar trend during the same period (PADP, 
2017). 

Despite the efforts of the Irish Potato Programme in 
Kuru to improve the production of potato in Nigeria, the 
decreasing level of production suggests that there are 
problems or constraints facing small-scale potato farmers 
in Plateau State. Generally, the agricultural industry in 
Nigeria has performed below expectation despite the 
various efforts made by government in increasing food 
production. The major factors contributing to the 
generally low level of agricultural production in Nigeria 
include; poor allocation and management of resources, 
low level of technology, inadequate capital, poor 
economic infrastructure, lack of adequate incentives 
among others. These drawbacks led to the sub-optional 
utilization of scarce resources (Sanni, 2000). The 
declining production of Irish potato production in Plateau 
State can be akin to these problems. To identify the 
major problems of Irish Potato production in Nigeria this 
study will examine the resource use efficiency of Irish 
potato production among male and female farmers in 
Plateau State. 

Ugonna et al. (2013) reported that the obstacles that 
confront women farmers mean that they achieve lower 
yields than their male counterparts. Yet women are as 
good at farming as men. Solid empirical evidence shows 
that if women farmers used the same level of resources 
as men on the land they farm, they would achieve the 
same yield levels. The yield gap between men and 
women averages around 20–30 percent and most 
researches find that the gap is due to differences in 
resource use (Ugonna et al., 2013, Sanni, 2000). 
Bringing yields on the land farmed by women up to the 
levels achieved by men would increase agricultural 
output in developing countries between 2.5 and 4 
percent. Increasing production by this amount could 
reduce the number of undernourished people in the world 
in the order of 12–17 percent (FAO, 2008). According to 
FAO, (2008) estimates, 925 million people are currently  
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undernourished. Closing the gender gap in agricultural 
yields could bring that number down by as much as 100–
150 million people. These direct improvements in 
agricultural output and food security are just one part of 
the significant gains that could be achieved by ensuring 
that women have equal access to resources and 
opportunities. Closing the gender gap in agriculture would 
put more resources in the hands of women and 
strengthen their voice within the household – a proven 
strategy for enhancing the food security, nutrition, 
education and health of children. And better fed, healthier 
children learn better and become more productive 
citizens. The benefits would span generations and pay 
large dividends in the future.  

Gender relations are social phenomena and it is 
impossible to separate women’s economic spheres from 
their household activities. Preparing food and collecting 
firewood and water are time-consuming and binding 
constraints that must be addressed if women are to be 
able to spend their time in more rewarding and more 
productive ways. Interventions must consider women 
within their family and community contexts. Making rural 
labour markets function better, providing labour-saving 
technologies and public goods and services, would 
enable women to contribute more effectively to, and 
benefit more fully from, the economic opportunities 
offered by agricultural growth (Ugonna et al., 2013). On 
the other hand, maintenance of productivity in agricultural 
production is a component of efficiency (Ogundari and 
Brummer, 2011) and is equally a fundamental component 
of sustainability (Santacoloma, 2000). 

The broad objective of the study is to compare 
resource-use efficiency between male and female Irish 
potato farmers in Plateau State of Nigeria. Specifically, 
the study intends to: 
 
(i) Describe the socio-economic characteristics of male 
and female Irish potato farmers. 
(ii) Evaluate the levels of resource use efficiency in input 
utilization among the two groups of farmers. 
(iii) Derive recommendation from the findings. 
 
 
METHODOLOGY 
 
Study area  
 
Plateau state, North-central Nigeria, was created in 1976 
out of the northern half of former Benue-Plateau state. It 
is located between latitude 08°24'N and longitude 08°32' 
and 10°38' east. It is bounded by the states of Kaduna 
and Bauchi on the north, Taraba on the east, and 
Nasarawa on the south and west. The Jos Plateau rises 
to about 5,250 feet (1,600 m) above sea level in the 
state’s north-central part, and the Benue River valley 
stretches along the southwestern border. Although there 
are wooded valleys in  the  southeast,  the   vegetation  is  
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mostly open grassland (formerly wooded but now with 
only occasional hedges of cacti and scattered trees), 
which is used for grazing and farming.  

Although the state is best known for its mining activities 
or exploration, agriculture is the major occupation of the 
people. Acha (a grain known as “hungry rice”) and millet 
are the chief cash crops; yams, sorghum, corn (maize), 
potatoes, cowpeas, rice, fruits, and vegetables are the 
staple crops. Fulani herdsmen graze their cattle on the 
tsetse-free plateau and supply milk to the dairy at Vom. 
Among the major exports of the state are hides and 
skins. 

Though situated in the tropical zone, a higher altitude 
means that Plateau State has a near temperate climate 
with an average temperature of between 18 and 22 °C. 
Harmattan winds cause the coldest weather between 
December and February. The warmest temperatures 
usually occur in the dry season months of March and 
April. The mean annual rainfall varies from 131.75 cm 
(52 in) in the southern part to 146 cm (57 in) on the 
Plateau. The highest rainfall is recorded during the wet 
season months of July and August. The average lower 
temperatures Plateau State has led to a reduced 
incidence of some tropical diseases such as malaria. The 
Jos Plateau makes it the source of many rivers in 
northern Nigeria including the Kaduna, Gongola, Hadejia 
and Yobe rivers. It has an area of 30,913 square 
kilometer and a population of 3,582,720 people, NBS, 
(2017). The study area covered nine local government 
areas out of the 17 local government areas of Plateau 
State. The nine local government areas with a total land 
area of 9,217 square kilometers and an estimated 
population of 2,196,732 are noted for intensive Irish 
potato production in Plateau State. These are Jos North 
(492,300), Jos South (346,716), Jos East (110,602), 
Bassa (159,993), Riyom (151,557), Barkin Ladi 
(205,267), Bokkos (199,681), Mangu (314,931) and 
Pankshin (215,685). The total number of farmers 
engaged in different farm enterprises were estimated at 
52,881 and 4,989 of this number were engaged in potato 
enterprise PADP, (2017). 
 
 
Sampling procedure  
 
The correct sample size is difficult to arrive at but 
depends upon the nature of the population. Titus et al. 
(2008) recommended at least 10% of the population to be 
used as sample size. The author added that researchers 
require statistical input and consideration in sample size 
determination and this appears to be a more acceptable 
rule in research. A sample size of 11% for this study is 
considered adequately representative. Multi stage 
sampling procedure was employed. First, Plateau State 
was purposively selected based on a priori knowledge 
that the State is a potato producing State and that both 
men and women  were  actively  involved  in  Irish  potato 

 
 
 
 
production. 
 
 
Methods of data analysis 
 
Appropriate models were developed to analyze the 
specific objectives. The various models so specified were 
highlighted under separate headings in line with the 
objectives of the study. 
 
 
Descriptive statistics 
 
Descriptive statistics such as mean, percentages and t-
test had been used by Ike, (2012); Simonyan et al. 
(2012); Adegbite et al. (2008) and Kudi et al. (2008) in 
their various studies. These models were also used in 
describing the socio- economic characteristics of male 
and female potato farmers in Plateau State. 
 
 
Regression analysis 
 
To determine the extent of farm resource use efficiency 
among male and female potato farmers in the study area, 
various tools employed include regression analysis for 
farm production and efficiency measures in order to 
achieve objective two. The model applied to this study 
had been previously used in Goni et al. (2007); Abdullahi 
et al. (2012) and Sani, et al. (2010) in order to determine 
resource –use efficiency. A potato production function 
was estimated using regression analysis. Three 
functional forms were derived to estimate the potato 
production function for male and female potato farmers; 
these functional forms were modeled in linear, semi 
logarithm and double logarithm. The production functions 
were specified as follows: 
 
 
Linear functional form 
 
 

=  
 

 =  
 
Semi – logarithm functional form 
 

=  
 

=  
 
Double – logarithm functional form 
 

 



 
 
 
 

 
 
Where  
 
MTFO = Total farm output (kilogram) of Male 
FTFO = Total farm output (kilogram) of Female 
x1= Farm labour (Mandays) 
x2= Quantity of fertilizer (Kilogram) 
x3 = Quantity of seed (Kilogram) 
x4 = Quantity of chemical (litre) 
x5 = Farm size (Hectare) 
μ =   Random error term. 
 
 
Resource – use efficiency 
 
According to Olukosi and Erhabor, (1989) a discussion of 
resource allocation efficiency generally starts with the 
assumptions regarding the motives of producers. The 
classical assumption is the motive of profit maximization, 
which is an ideal framework against which various forms 
of efficiencies of production can be adequately measured 
and tested. Efficiency is defined as the ratio of the value 
of output to the value of input and the value used in 
efficiency measurement are those of the decision maker. 
To test the price or allocation efficiency of agricultural 
resources, Bravo-Ureta et al. (2007) suggests that we 
compare the value of marginal product of each resource 
(as work out at geometric mean) with its corresponding 
price. Resource use efficiency was calculated as follows: 
 

 
 
Where: 
RUE = Resource use efficiency 
MVP = Marginal value product 
MFC = Marginal factor cost. 
 
The marginal value product (MVP) for each input was 
calculated by multiplying the MPP of each input by the 
geometric mean price of potato. The calculation was 
expressed as follows: 
  

 
 
Where 
 
MVPi = Marginal value product of multiple i 
MPPi = Marginal physical product of input i 
PXi   = the geometric mean price of potato. 
 
For this study, the marginal physical product (MPP) of 
land, labour, fertilizer, seed and chemical input in potato 
production was calculated as follows: 
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Where  
 
MPPi = the marginal physical product of inputs 
bi = The estimated regression coefficient of input i 
 Xi = the geometric mean usage of inputs. 
 
The marginal factor cost (MFC) on the other hand is the 
addition to total cost resulting using extra unit of input. It 
was calculated as follows: 
 

 
 
Where  
 
δ = Differentiation sign. 
MFC = Marginal factor cost. 
TC = Total cost. 
Xi = ith input 
PXi  = Price of ith price. 
 
 
Decision rule 
 
The resource is said to be efficient if: 
 
r = 1, meaning resource is being efficiently utilized. 
r < 1, it means the resource in question was over utilized 
hence decreasing  the quantity used of that resource 
increases profit. 
r > 1, it shows that the resource is being under-utilized 
and increasing the rate of use will raise profit level. 
 
The elasticity of production with respect to land, labour, 
fertilizer, seed and chemical were calculated as follows: 
 
 

 
 
Where  
 
MPPi = Marginal physical product of input i 
APPi = Average physical product of input i 
EPi = Elasticity of production with respect to input i. 
 
The average physical product of land, labour, fertilizer, 
seed and chemical inputs were calculated as follows: 
 

 
 
Where  
 
APPi = the average physical product of inputs. 
y = the geometric mean of farm output. 
 Xi = the geometric mean usage of input i. 
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Decision rule 
 
If ∑EP = 1; constant return to scale 
If ∑EP ‹ 1; decreasing return to scale. 
If ∑EP › 1; increasing return to scale. 
 
 
Marginal value product adjustment 
 
Marginal value product (MVP) Adjustment, The relative 
percentage change in MVP of each resource required so 
as to obtain optimal resource allocation that is r = 1 or 
MVP = MFC was estimated using equation below: 
 

 
 
 
Where: 
 
D = absolute value of percentage change in MVP of each 
resource. 
MVP = Marginal value product 
MFC = Marginal factor cost. 
 
 
Variables’ Measurement 
 
Farm size  
 
Size of land (HA) was determined by stepping method to 
estimate the dimension of the farm land. 
 
 
Labour 
 
The time spent in carrying out farm operation by family 
members and hired labourers measured in man days and 
the cost per labourers was determined. 
 
Fertilizer 
 
The quantity of fertilizer applied by male and female 
potato farmers are in 50 kilogram bag and quantity 
applied multiply by its unit cost were determined. 
 
Seed 
 
This was measured in kilograms and the cost of total 10 
kilogram bag planted multiply by its unit cost was 
determined. 
 
Chemical  
 
The number of bottles of chemical and the cost of total 
herbicide applied in the farm multiply by its unit cost were 
determined. 

 
 
 
Output  
 
The total numbers of potato yield multiply by its unit price 
were determined. 
 
 
RESULTS AND DISCUSSION    
 
Socio-economic parameters considered here were age, 
years in farming experience, years in potato farming, 
household size, and household members engaged in 
potato farms, education, farm land acquisition and labour. 
Socio-economic status is a composite measure of an 
individual economic and sociological standing. In this 
study influence of individual socio economic 
characteristics of male and female potato farmers and 
their impact on farm efficiency were described. The 
results of the analysis were presented in (Table 1) which 
covered the study objective of determining the socio-
economic characteristics of farmers in the study area. 
Table 1, showed the average ages for men and women 
potato farmers are 46 and 42 years respectively. Age is a 
very important parameter used in measuring the 
productivity and efficiency of farmers. It is assumed that 
young and active farmers will be more productive than 
older farmers. This therefore showed that majority of the 
two groups were within their economically productive age 
(15-64 years) as defined by FAO, (2008) though there 
was a significant difference between men and female 
farmers. The finding further affirms the claim of Adegbite 
et al. (2008), who stated that, the farmers’ average of 47 
years and 48 years were still within a productive and 
active working age range. The average years of 
experience of male and female are 18 and 12 years 
respectively. The result of significant difference showed a 
positive and significant difference between male and 
female at 1% level of probability, indicating that male 
were more experienced than their female counterparts 
and were expected to have higher efficiency. Farmers in 
the study area have experience in potato farming with a 
mean of 13 and 9 for male and female respectively. 
There was a significant difference between the male and 
female potato farmers. This finding implied that male 
farmers were more experienced in potato farming as 
such could manage risk better than the female farmers. 
The longer experience in potato production by male 
farmers also implied better production efficiency. Nwaru, 
(2003) reported that farmers count more on their 
experience than educational attainment in order to 
increase their productivity. the mean household size were 
7 and 5 persons for male and female farmers 
respectively. There is a positive and significant difference 
at 1% level of probability between male and female 
potato farmers’ household size, indicating male had more 
number of family members than the female farmers. 
Effiong, (2005) and Idiong, (2009) reported that a 
relatively large household size enhances the availability 
of family labour  though  large   household  size  may  not  
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Table 1. Socio economic characteristics of male and female potato farmers in Plateau State. 
 
 MEAN(/ha) 
Variables Male Female t-value 
Age 47 42 4.088*** 
Farming exp 18 12 7.808*** 
Exp in pot farm 13 8     1.164* 
House hold size 7 5 3.482*** 
Household in pot farm 4 2 6.555**** 

 

Field survey 2017. 
 
 
Table 2. Relationship between total farm outputs (kg) with production inputs of potato farmers in Plateau State. 
 
Functional forms  Constant Farm size Labour Fertilizer Seed Chemical R2 
Linear         
Male                2.70 (13.38) 217.81** (12.12) 0.04NS (0.164) 0.177NS (0.435) 0.266* (0.642) 5.216NS  (0.431) 62.54 
Female 26.46 (18.75) 16.97NS(12.03) 0.07NS    (0.185) 0.216NS (0.468) -0.277NS  (0.663) 0.623*  (2.112) 66.11 
Semi-Log           
Male 72.82  (21.90) 66.41***  (29.72) 11.60*** (8.96) 12.98NS (7.68) -15.79*  (6.12) 34.25NS (1.981) 52.99 
Female 21.71(21.45) 64.52**  (28.38) 11.41*** 12.98NS (7.46) -15.79*  (2.28) -0.59NS (3.61) 56.28 
Double-Log        
Male 3.35 (0.095) 0.279*  (0.039) 0.281*** (0.012) 0.033NS (0.031) 0.46**(0.036) 0.031***(3.65) 89.40 
Female 3.64   (0.098) 0.268*  (0.031) 0.278* (0.011) 0.031NS (0.030) 0.048**   (0.039) 0.071NS (0.012) 91.54 
 
Source: Field Survey, 2017 
Note: Figure in parenthesis are standard errors 
NS = Non significant;  
***Statistically significance at 1%  
**Statistically significance at 5%  
*Statistically significance at 10% 
 
 
 
 
guarantee increased efficiency since family labour which 
comprises mostly children of school age were always in 
school. The implication of the result is that family size is 
an important source of family labour and a reduction in 
the cost of hired labour. The mean households’ size that 
was engaged in the cultivation of potato farms for both 
male and female farmers were 4 and 2 respectively. 
There was a significant difference between male and 
female potato farmers at 1% level of probability, 
indicating male had engaged their family more in order to 
supplement their inability to hire labour to complete all 
farm operations. 
 
 
Resource use efficiency for male and female potato 
farmers  
  
The efficiency of using a given input is obtained by the 
ratio of the marginal value product (MVP) to marginal 
factor cost (MFC), production elasticity and the marginal 
value adjustment. An input is efficiently used if the ratio is 
one. However, a ratio greater than 1 or less than 1 
means input is used below or above economic optimum 
level. The results were analyzed using regression 
analysis to derive a production function that depicts the 

relationship between production inputs and farm output of 
both groups of farmers. The results achieved objective (ii) 
two of the study and were presented in (Tables 2 to 5).  
 
 
Estimation of regression equation  
 
Male and Female potato farmers’ input – output data 
were analyzed using three different functional forms, the 
linear, semi-logarithm and double logarithm, to determine 
which provided the best fit for the relationship of the 
parameters. The double logarithm or Cobb-Douglas 
functional form was used in the rest of the analysis, 
based on a comparison of co-efficient of multiple 
determinations, and the statistical significance of the co-
efficient of the estimated parameters. The analysis was 
performed to determine the influence of farmer’s 
production input usage in potato field on the total farm 
output realized.  

The overall regression result in (Table 2) indicated that 
89.40% and 91.51% of the variation in total farm output 
among the sampled farms were explained by the 
production inputs specified in the model. This was 
reasonably high considering other explanatory factors 
such as differences in soil fertility and farmers’ management  
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Table 3. Estimated production elasticity for male and female 
potato farmers per hectare in Plateau State. 
 
Inputs/Ha Male Female 
Labour 0.362 0.363 
Fertilizer 0.049 0.087 
Seed 0.037 0.077 
Chemical  0.075 0.099 
Farm size 0.506 0.536 
Return to scale 1.029 1.162 
 
Source, Field Survey, 2017 
t-value  4.611*** 
*** P<0.01 

 
 
abilities. The signs of the estimated parameters were all 
positive except fertilizer, an indication that all the 
parameters had increasing effect on total output except 
fertilizer. The co-efficient of labour and agro chemicals 
were statistically significant (P<0.01) and the co-efficient 
for seed (P<0.01), while farm size (P<0.05) for male 
potato farmers. The co-efficient of farm size and labour 
were statistically significant (P<0.05), seed was found to 
be significant (P<0.01) for female potato farmers 
respectively. This finding agree with those of Sani et al. 
(2010) and Abdullahi et al. (2012) that the estimated 
Cobb-Doglas regression analysis shows positive 
coefficient and statistically significant of labour, seed and 
farm size in their separate studies of resource used 
efficiency and economic of resource use efficiency in 
small scale rice production in Nigeria.  
 
 
Elasticity of production  
 
The result of Cobb-Douglas production function was used 
to assess the nature of the returns to scale of potato 
producer. Goni et al. (2007) opined that the sum of the 
elasticities indicate the nature of returns to scale 
associated with particular production system. Therefore, 
the behaviour of the output when all the factors of 
production are changed simultaneously in the same 
proportion is referred to as return to scale. This follows 
thatfor increasing, constant or decreasing returns to 
scale, the sum of the elasticities of production has to be 
more than, equal to or less than one respectively. Table 3 
showed that the sum of elasticities of production with 
respect to inputs (farm size, labour, fertilizer, seed and 
agro chemical) were 1.029 and 1.162 for male and 
female farmers respectively. This means that if all inputs 
are simultaneously increased by 1% the output will 
increase by 1.029 and 1.162 for male and female potato 
farmers respectively. The implication of this is that the 
overall use of inputs in potato production was below 
optimum by male and female potato farmers in the study 
area but more pronounced in female, since the male 
groups were closer to optimum level. This suggests that 
potato farmers in the study area can increase their potato 

output by employing more of these resources. The return 
to scale showed a positive and significant difference at 
1% level of probability between male and female potato 
farmers. Both farmers showed a decreasing return to 
sale, but the male farmers were closer to unity 1 
(constant return to scale) than their female counterparts. 
This was consistent with Abdullahi et al. (2012) and Igbal 
et al. (2010) expectation that minimum efficient scale in 
rural agriculture in developing countries is usually found 
to be rather low (Table 3). 
  
 
Ratio of marginal value product to marginal factor 
cost  
 
The resource use efficiency of resources is computed as 
the ratio of the marginal value product to the marginal 
factor cost given as the opportunity cost of the respective 
factor. For profits to be maximized, the ratio of the 
marginal product to marginal cost must be one (Njuki et 
al., 2009).This means that the revenue from using one 
additional unit of an input is equal to the cost of acquiring 
that unit. A ratio of less than one implies that too much of 
the resource is being used under existing price condition, 
implying inefficient resource use. If the ratio is greater 
than one, it indicates that too little of the resource is being 
used, and increased used of the resource would result in 
increased profits. The result of marginal value product 
and marginal factor cost and their ratio was presented in 
(Table 4). The result showed that both male and female 
potato farmers used labour, farm size, and agro-chemical 
and seed inputs above economic optimum. However, 
both groups of farmers used labour and farm size inputs 
close to economic optimum with marginal value product 
and marginal factor cost ratios of 0.85and 0.88; 0.95 and 
0.91 respectively. Only fertilizer input was used below 
optimum levels by both male and female potato farmers 
in the study area. This meant that the ratio for fertilizer 
was greater than one indicating that too little fertilizer was 
used. If the use of fertilizer was increased, it would have 
resulted in increased production. The low level of fertilizer 
used could be explained by farmers inability to purchase 
or inefficient marketing  condition  for  the  commodity  as  
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Table 4. Estimated marginal value product and marginal factor cost of inputs used by respondents.  
 
Inputs   Marginal Value Product Marginal Factor Cost MVP/MFC 
 Male Female Male Female Male Female 
Labour 377.89 375.50 444.25 427.40 0.85 0.88 
Fertilizer 255.70 1039.85 85.83 88.72 2.98 11.72 
Seed           21.13 19.22 35.47 36.05 0.60 0.53 
Chemical 4.86 4.09 7.61 8.11 0.64 0.50 
Farm size    4283.27 2718.96 4531.50 2998.57 0.95 0.91 
 

Source, Field Survey, 2017 
 
 

Table 5. Estimated marginal value product (mvp) adjustment for male and 
female potato farmers in Plateau State. 
 
Inputs  Male Female t-value 
Labour  17.56 13.82 1.1514NS 
Fertilizer  66.43 91.47 -7.1066*** 
Seed  67.87 87.57 -5.4777*** 
Agro-chemical 56.59 98.29 -2.5596*** 
Farm size 5.80 10.28 -1.8400* 
 

Source: Field Survey, 2017. 
***Statistical significance at 1%  
 **Statistical significance at 5%  
  * Statistical significance at 10%  

 
 
 
 
 
well as delays in releasing fertilizer to the farmers and the 
high cost that give farmers little incentives to invest more 
in production. The finding agrees with that of Fakayode et 
al. (2008) in their study of economic assessment of maize 
production in Kwara state, Nigeria that irrigated water, 
land and labour were over-utilized and fertilizer was 
under-utilized. Under the existing price conditions, too 
much labour, seed and agro chemical were used in 
relation to the level at which farmers used other factors of 
production. The over-utilization of labour was due to the 
over-use of family labour. Since family labour was used, it 
was not being properly managed. These consequently 
led to the over-use of total labour utilized. In the same 
vein, agro chemical was over utilized since not all farmers 
had the know-how on the use and application of 
chemicals. The implication of this is that potato farmers in 
the study area need to increase their potato output by 
employing more of these resources. 
 
 
Marginal value product adjustment  
 
Table 4 showed the percentage adjustment in marginal 
value product for optimum utilization of inputs required, 
that marginal value product be equal to marginal factor 
cost (MVP=MFC). The resource use efficiency ratio 
indicated that, labour, seed, farm size and chemical were 
over-utilized and that adjustments were required for 
optimum utilization. labour required 17.56% and 13.82% 
reduction for both groups, farm size required 5.80% and 

10.26% reduction for male and female potato farmers 
respectively; seed required 67.87% and 87.57% 
reduction for both male and female farmers; and 
chemical required 56.59% and 98.29% reduction for both 
male and female potato farmers respectively. The high 
percentage reduction required for seed and chemicals by 
both groups of farmers were attributed to farmers’ use of 
last season available seed which have no cost implication 
and the technical know-how on the rate and application of 
agro chemicals. The percentage adjustment for marginal 
value product were positive and significant at 10% level 
of probability for labour and farm size between male and 
female potato farmers, which indicated that, for optimum 
use of labour and land male farmers were better. This 
finding agreed with Fakayode et al. (2008) on the 
economic assessment of Fadama maize production in 
Kwara State Nigeria that the resource-use efficiency ratio 
revealed farm size, labour, irrigation water and chemical 
used to cultivate maize farm were over-utilized and 
fertilizer was under-utilized. The implication of the results 
is that both groups of farmers need an adjustment by 
decreasing the use labour, farm size and chemical and 
increasing the use of fertilizer to reach the economic 
optimum level.   
 
 
Conclusion  
 
The resource use efficiency for both male and female 
showed that all the  inputs  specified  in  the  model  were 
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over utilized except fertilizer which was underutilized. 
 
Recommendations  
 
(a) The need to completely liberalize the procurement 
and distribution of fertilizer is necessary to increase 
efficiency of both male and female farmers. 
(b) Providing labour saving technology to ease farm 
operations is also recommended for increase efficiency. 
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