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As part of the major effort to improving the food situation and livelihood of the Nigerians particularly 
the city dwellers as more than half of the poor people in developing countries including Nigeria live in 
urban areas (UNDP, 2003). A study was conducted on the economic efficiency of small scale organic 
and peri-urban fadama farmers in Nigeria. Data were collected from 480 organic and peri-urban fadama 
farmers selected using multi-stage sampling technique and analysed using budgetary technique, 
stochastic frontier production and cost function models. The result of the budgetary technique shows 
that the average revenue and profit generated by peri-urban fadama farmers in the study area were 
N105,897.86 and N39,342.24 respectively. The return to scale (RTS) for the production function revealed 
that farmers operated in the irrational zone (stage 1) of the production surface having RTS of 1.135. The 
mean technical, allocative and economic efficiency of 88.3, 72.1 and 61.4 percent respectively were 
obtained from the data analysis, indicating that the sampled farmers were relatively technically efficient 
in their resource use. The results of the analysis indicate that presence of technical and allocative 
efficiencies had effects in peri-urban fadama crop production as depicted by the significant gamma 
coefficient of the model, generalized likelihood ratio test, predicted technical and allocative efficiencies 
within the farmers. 
 
Key words: Peri-urban fadama farmers, budgetary technique, efficiency, stochastic frontier production and cost 
functions   

 
 
INTRODUCTION 
 
Peri-urban agriculture or city farming embodies practice 
of farming from the city centres to the urban fringes of 
large towns. The practice is spread fast all over the world 
and a recent estimate puts its contribution to total world 
supply of food as over 30 percent and employing some 
800 million persons world wide Annually (Addison, 2005). 
It is concerned  mainly with the cultivation of horticultural 
crops like fruits, vegetables, flowers and hedge plants 
and may also include the husbandry of livestock and the 
management of fish pond (Smith, 2009). These days, city 
farming has extended to bee-keeping and snail farming, 
to mention a few potential enterprises (Smith, 2009). 
Organized and publicly supported city farming operations 
are more entrenched in the developed countries, 
probably because of environmental concerns (Okigwe, 
2010). Also, the practice has proved to be able to  deliver  

a rich harvest of benefits that social workers, city 
planners, community organizations, educators, 
psychologists, health workers, nutritionists and crime 
fighters could only dream of before acceptance and 
popularity of city farms and gardens (Smith, 2000). 
Worldwide, peri-urban agriculture has taken roots with 
empirical evidences of bountiful benefits in countries like 
the United States, Russia, Israel, Mexico, Colombia, 
Haiti, Thailand, Tanzania, Zimbabwe, Uganda, Kenya 
and Argentina, to mention a few (Addison, 2005). 
According to official records from these countries, 
growing food for home consumption has expanded 
tremendously over the years. For example, by 1994, 
300,000 households in United States were managing 
community and home gardens in the urban centres and 
2002 the  US  National  Gardening  Association  reported  



 
 
 
 
that about US $28 billion worth of fresh produce of food 
and flowers were purchased from city farms by 
Americans (Addison, 2005). Food production has 
traditionally been seen as a rural issue in the United 
States but as food insecurity and poor environmental 
conditions became acute in America cities, peri-urban 
agriculture started to gain the attention of city planners, 
state governments and Country Councils (Brown and 
Carter, 2003). Also, in Moscow, the share of families that 
raised food from home gardens were more than triple 
between 1992 and 2002 statistically from 25 percent to 
65 percent. In Mexico City, many families keep pigs and 
they recycle over 4,000 tonnes of the city’s food wastes 
everyday. In Bangkok and Thailand, 60 percent of urban 
wasteland was under cultivation in 2006 with over 72 
percent of all urban families engaged in raising food on a 
part-time basis (Adedeji, 2008). In Dares Salam, 
Tanzania, the number of households engaged in urban 
food production grew from 20 percent to more than 65 
percent between 1970 and 1990. The area devoted to 
urban farming in Harare, Zimbabwe doubled between 
1990 and 1994. In 2004 alone, Tanzania, Uganda and 
Kenya exported fresh vegetables, fruits and flowers worth 
over US $25million to Europe, and these were products 
of peri-urban agriculture (Joyce, 2008). In Argentina, the 
number of participants in urban-based agricultural 
programmes grew from 50,000 to 550,000 between 1990 
and 1994, and the number of supporting institutions 
leaped from 100 to 1,100. Growing food items in city 
homes and gardens had long been the vogue in Israel, 
before many other countries, and peri-urban agriculture 
accounts, on the average, for 40 percent of total food 
supply in the country as the city farmers adopted organic 
fertilizer usage that ameliorate soils by maintaining active 
soil biological life, nutrient availability, soil moisture and 
soil structure which are critical to enhancing and 
maintaining soil productivity (Addison, 2005). In spite of 
the potential benefits of peri-urban agriculture as itemized 
above, governments of many developing countries, 
including Nigeria, have not formally incorporated this 
system of human activities into the economic pro-
gramming for the development of their nations. Hence, 
this study was conducted to examine the efficiency of 
peri-urban/city farmers via-vis ever increasing population 
of poor people in the  urban areas occasioned by usual 
large out migration, year-in year-out of people, 
particularly the youth to cities in search of better living 
conditions and job opportunities. This paper therefore 
examines the overall efficiency of organic and peri-urban 
small holder fadama croppers with a view to examining 
their productive efficiency in crop production.  
 
 

RESEARCH METHODOLOGY 
 
Area of study 
 

This study  was  carried  out  in  the  Southwestern   geo- 
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political zone of Nigeria which comprises Oyo, Osun, 
Ogun, Ondo, Ekiti and Lagos States. This zone lies 
between longitude 2° 42’ and 6° 03’ East of Greenwich 
and latitude 5° 49´ and 9° 17´ North of the equator 
(Balogun, 2003). The region is bounded in the North by 
Kwara and Kogi states and in the East by Edo state. In 
the West, the study area is bounded by Republic of Benin 
and in the South by the Atlantic Ocean. The area enjoys 
a bi-modal season which lasts from April to October and 
a dry season from December to March with mean annual 
rainfall of 135mm and mean daily temperature of 35°C 
(BBC weather centre, 2008). The total population of the 
six states according to the 2006 population census is 
27,722,427 (NPC, 2007), while the total land mass of the 
area is 67,174.6 km

2
.
 
Agriculture is the major source of 

income for the high proportion of the people in the areas. 
The tropical climate in the areas favours the growth of 
permanent crops such as cocoa, oil palm, and arable 
crops (maize, rice, yam, cassava and vegetables of 
various types). The production of livestock such as 
rearing of goats, sheep, pigs, rabbits and poultry is 
popular in the study area.  
 
 
Sampling technique 
 
A multi-stage sampling technique was employed. 
Purpose sampling technique was used in selecting four 
Local Government Areas (LGAs) from each of the states 
comprising southwestern, Nigeria. Four LGAs per state 
were then purposively selected based on the presence of 
city/peri-urban farmers. In addition, two cities/peri-urban 
areas per LGA were randomly selected. Ten farmers per 
city/peri-urban area were then selected randomly to give 
a total number of 480 farmers  
 
 
Method of data collection 
 
Primary data were collected using a pre-tested structured 
questionnaire. The data collected include farmers’ 
socioeconomic characteristics such as age, years of 
farming experience, years of schooling, gender, marital 
status, family sizes, location of farm, farm size, farm 
labour force, membership of cooperative society, crop 
types grown, access to extension service as well as 
quantities and prices of input and output. Problems 
confronting the city farmers were also sought. In addition, 
the assistance of field personnel from the agricultural 
development programme in the areas of study was 
solicited for in providing information on the location of 
peri-urban/city farmers.  
 
 
Methods of data analysis 
 

The data were analysed using budgetary technique and 
stochastic frontier production function. According to  Alimi  
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and Manyong (2000), a budget is the quantitative 
expression of total farm plan summarizing the income, 
cost and profit (a residue of total cost from total revenue). 
The profit is computed as follows: 
 
Π = R – (VC + FC)  
 
Where Π = net income/profit (N ha

-1
); R = gross 

revenue/income; VC = total variable costs/expenses (N 
ha

-1
) and FC = fixed cost/expense (Nha

-1
).  

 
Stochastic frontier production function: production 
inefficiency is usually analysed by its two components - 
technical and allocative efficiency. Recent developments 
combine both measures into one system which enables 
more efficient estimates to be obtained by simultaneous 
estimation of the system (Battese and Coelli, 1995). The 
popular approach to measure efficiency – the technical 
efficiency component is the use of frontier production 
function (Ajibefun and Abudulkadri,1999) However, it has 
been argued that a production function approach to 
measure efficiency may not be appropriate when farmers 
face different prices have different factor endowments (Ali 
et al., 1989). This has led to the application of stochastic 
function models to estimate farm specific efficiency 
directly. Aigner et al. (1977) and Meesen and Van den 
Broeck (1977) were first to propose stochastic frontier 
production function and since then many modifications 
had been made to stochastic frontier analysis. Aigner et 
al. (1977) applied the stochastic frontier production 
function in the analysis of the U.S agricultural data. 
Battese and Corra (1977) applied the technique to the 
pastoral zone of Eastern Australia. In Meeusen and Van 
den Broeck (1977) applied the technique to the analysis 
of ten French manufacturing industries.  
 
Model specification: the model used for the translog 
frontier production function is specified as: 
 
In Yi = Inβ0 + β1InX1 + β2InX2+ β3InX3+ β4InX4 + β5InX5 + 
Vi - Ui  ……………………………………………………(2) 
 
Where Y = Total value of farm output measured in naira, 
X1= Farm size (ha), X2 = Labour, X3 = Quantity of organic 
fertilizer (kg), X4 = Cost of planting materials, X5 = Cost of 
farm tools. 
 
The cost frontier function for the peri-urban fadama crop 
farmers was specified and defined as follows: 
 
In C = αi + α1InP1 + α2InP2 + α3InP3 + α4InP4 + α5InP5 + Vi - 
Ui  ……………………………………………………….(3) 
 
Where C = total cost of production of i-th farm in naira , 
P1 = cost of labour (N), P2 = cost of organic fertilizer(N),  
P3 =  cost of planting materials (N), P4 =  other operating 
expenses (N), P5 = cost of implements(N)  

 
 
 
 
The technical and allocative inefficiency effects µ1 is 
defined by:  
 
µ1= δ0 + δ1Z1 + δ2Z2 + δ3Z3 + δ4Z4 + δ5Z5  + δ6Z6   ……………………(4) 

 
Where: Z1,  Z2,  Z3,  Z4,  Z5,  and Z6 respectively denotes age 
of the farmers (years), farmer’s education (dummied as 1 
for farmers that had formal education and 0 otherwise), 
farming experience (years), access to credit (dummied as 
1 for farmers that had access to credit and 0 otherwise), 
access to extension services (dummied as 1 for farmers 
that had access to extension services and 0 otherwise) 
and non-farm activities (dummied as 1 for city/peri-urban 
farmers that had non-farm activities and 0 otherwise). 
These are included in the model to indicate their possible 
influence on the technical efficiencies of the farmers. The 
βs, δs are scalar parameters to be estimated. The 
variances of the random errors, σ

2
v and that of the 

technical and allocative inefficiency effects σ
2
u and overall 

variance of the model σ
2
 are related thus: σ

2
 = σ2 v + σ2u 

and the ratio Y = σ u
2
/ σ 

2
, measures the total variation of 

output from the frontier which can be attributed to 
technical or allocative inefficiency (Battese and Corra, 
1977). The estimates for all the parameters of the 
stochastic frontier production function and the inefficiency 
model are simultaneously obtained using the programme 
FRONTIER version 4.1c (Coelli, 1996). The technical 
efficiency of individual farmers is defined in terms of the 
ratio of observed output to the corresponding frontier 
output, conditional on the level of input used by the 
farmers. Hence the technical efficiency of the farmer is 
expressed as 
 
TEi = Yi/Yi* = f (Xi: β) exp (Vi - Ui) / f (Xi: β) exp Vi =exp (-
Ui)…………………………………………………..……(5)  
 
Where: Yi is the observed output and Yi* is the frontier 
output. The TE ranges between 0 and 1, that is 0 d” TEd” 
1. 
 
 
Hypotheses testing  
 

Test of various null hypotheses were carried out using 
the generalized likelihood-ratio test statistic, which is 
defined by equation  
 

� = -2ln [L (Ho)/ L (H1)]  ……….……………………..…(6) 
 

Where L (Ho) is the value of the likelihood function for null 
hypothesis and L (Ho) is the value of likelihood function 
for the alternative hypothesis respectively.  
 

The following null hypotheses were tested at 5 percent 
level of significance.  
1. The Cobb Douglas frontier is an adequate 
representation of the data, given the functional form 
assumption of translog frontier. 
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Table 1. Summary statistics of variables of stochastic frontier production and cost variables  

 

Variables Mean Std. Dev. 

Total value of crops produced 105,897.86 75,653 

Farm size 0.637 0.496 

Labour  207.12 171.97 

Quantity of organic fertilizer 89.56 58.91 

Cost of planting materials 3,798.69 2,294 

Cost of labour 55,632.89 33,284.63 

Cost of organic fertilizer 578.42 0.589 

Cost of farm tools 2,861.19 1,423.95 

Other operating expenses 3,681.43 1,928.71 

Total cost of production 66,555.62 47,952.02 

Profit 39,342.24 12,821 

Age of farmers (years) 45.23 27.26 

Farming experience (years) 17.85 9.72 

Years of schooling 10.85 6.34 
 

Source: Field Survey, 2012 
 
 
Ho: Bjk = 0, j < k = 1, 2, 3,4 ………………………………(7) 
 
This was with the intention of choosing the lead equation 
between Translog and Cobb-Douglas and was conducted 
at the preliminary analysis stage.  
 
2. The inefficiency are absent from the model.  
 
Ho: γ = 0……………………………………………………(8) 
 
Where the parameter, γ is defined by  
 
γ = σ

2
/ σv

2 
+ σu

2 
   

 
 
RESULTS AND DISCUSSION 
 
Summary statistics 
 
The summary statistics of variables for the production 
and cost frontier estimation is presented in Table 1. The 
table showed that the average peri-urban/city farm value 
of all crops produced was N105,897 with a standard 
deviation of N75,653. The large variability measured by 
standard deviation implies that peri-urban crop farmers 
operate at different levels of farm sizes which tend to 
affect their crop output levels. 

The mean farm size was 0.637ha with a standard 
deviation of 0.496 indicating a large variability in the farm 
size among the farmers while the mean total family and 
hired labour used was 207.12 with a standard deviation 
of 171.97 indicating that peri-urban fadama crop 
production is  labour intensive considering the large 
variability recorded. The average quantity of organic 
fertilizer was 578.42kg with a standard deviation of 
0.589kg. 

The mean total cost of production was N66,555.62 with 
a standard deviation of  N47,952.02.  The  large  variation  

measured by the standard deviation implies that the peri-
urban farmers operated different levels of farm sizes 
which tend to affect their cost level. The average cost of 
labour  was N55,632.89 with a standard deviation of  N 
33,284.63. The large  variability and the large average 
cost of labour  incurred by the fadama peri-urban farmers 
reflect that farm operations were done manually which 
are labour intensive and also  costly. In addition, the 
mean age of the farmers was 45.23 years implying that 
the farmers were adoptive to innovations, physically 
active and energetic to meet the rigours of farming. The 
mean farming experience was 17.85 years with a 
standard deviation of 9.72. This implies that farming 
experience varied significantly among peri-urban fadama 
crop farmers in the study area. The mean years of 
schooling was 10.85 years with a standard deviation of 
6.34 years showing that most of the peri-urban fadama 
crop farmers were educated.                                                                             

Hypotheses testing based on the generalized 
Likelihood Ratio (LR) test were conducted to select the 
lead functional form and also confirm the absence of 
technical inefficiencies. The LR tests indicate that the null 
hypotheses should be rejected because the values of  � 
are greater than the critical values of x

2 
at the 0.05 level 

of significance with 10 degrees of of freedom. This 
means that translog form fits these data better and was 
chosen as the lead equation. It also implies that technical 
inefficiencies exist among the peri-urban fadama crop 
farmers in the study area.    

 
 
Efficiency estimation 
 
The decile range of the frequency distribution of the 
estimated technical efficiencies is presented in Table 2. 
Predicted technical efficiencies range between 46.8 and 
96.2 percent with the mean technical efficiency of 88.3 
percent. The mean level of technical  efficiency  indicates  
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Table 2. Frequency distribution of technical, allocative and economic efficiency of the farmers. 

 

Efficiency Technical Efficiency  Allocative Efficiency  Economic Efficiency 

Range  Frequency Percentage  Frequency Percentage  Frequency Percentage 

(%) < 10 - -  - -  - - 

10 – 20 - -  2 0.4  5 1.0 

20 – 30 - -  1 0.2  8 1.7 

30 – 40 - -  4 0.8  12 2.5 

40 – 50 2 0.4  8 1.7  26 5.4 

50 – 60 18 3.8  51 10.6  74 15.4 

60 – 70 47 9.8  33 6.9  64 13.3 

70 – 80 52 10.8  45 9.4  53 11.0 

80 – 90 256 53.3  237 49.4  155 32.3 

90 – 100 105 21.9  99 20.6  83 17.3 

Total 480 100  480 100  480 100 

         

Mean (%) 88.3  72.1  61.4                                       

Std Dev. (%) 11.7  20.2  14.5 

Minimum (%) 46.8  18.9  16.8 

Maximum (%) 96.2  97.1  92.7 
 

Source: Field Survey, 2012   
 
 
 
that on the average, peri-urban/city crop output falls 11.7 
percent short of the maximum possible level. Majority 
(75.2) of the peri-urban farmers have technical efficiency 
indices greater than 80 percent meaning that most of 
them were technically efficient given the existing 
technology. The predicted allocative efficiencies differ 
substantially among the peri-urban farmers ranging 
between 18.9 and 97.1 percent with a mean of 72.1 
percent. This implies that if the average peri-urban farmer 
in the sample was to achieve allocative efficiency level of 
its most efficient counterpart, then, the average farmer 
could achieve 25.7 percent cost saving. The combined 
effect of technical and allocative efficiencies shows that 
economic efficiency ranges from 16.8 to 92.7 percent 
with a mean of 61.4 percent (Table 2). It implies that if the 
average peri-urban farmer in the sample were to attain 
the economic efficiency level of its most efficient 
counterpart, the average farmer could experience a cost 
saving of 33.8 percent. These results reveal that 
allocative inefficiency constitutes a more serious problem 
than technical inefficiency and also evident that economic 
efficiency could be improved substantially.  
 
 
Productivity analysis 
 
The maximum likelihood estimates of the stochastic 
frontier production function for peri-urban fadama crop 
farmers in the study area are presented in Table 3. The 
estimated coefficients of all the parameters of production 
function are positive meaning that total farm value 
increases by the value of each coefficient as the  quantity 

of each variable increases by unity and all variables: farm 
size, quantity of organic fertilizer,  labour, costs of farm 
tools and planting materials were significant at 5% level. 
The estimated elasticities of the explanatory variables 
showed that all the variables have positive decreasing 
function to the factors indicating that the variables 
allocation was in stage II of production surface (stage of 
efficient factor usage). The returns to scale (RTS) in 
Table 4 was 1.135 indicating an increasing returns to 
scale and that peri-urban fadama agriculture was in stage 
1 of the production surface. This reveals that efforts 
should be made to expand the present scope of peri-
urban fadama crop production to actualise the potential 
inherent in it by employing more inputs of the variables to 
achieve more output. 

Table 5 presents the parameters of stochastic frontier 
cost function of peri-urban fadama crop farmers in the 
study area. The estimated coefficients of parameters of 
cost function were positive implying that costs of labour, 
organic fertilizer, planting materials, farm tools and other 
operating expenses have direct relationship with total 
cost of production. All the cost variables except cost of 
organic fertiliser were significant at 5 percent level.   
 
 
Conclusion 
 
The study used budgetary technique and stochastic 
frontier function to analyse the efficiency of sampled peri-
urban/city farmers in Southwestern, Nigeria. The results 
of the study showed that peri-urban fadama crop farmers 
were technically efficient in their  use  of  resources.  This  
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Table 3. Maximum-Likelihood estimates for parameters of the translog stochastic frontier production function for peri-urban 
fadama crop farmers in southwestern Nigeria. 

 

Variables Parameter Coefficient t-ratio 

Production function     

Constant βo 1.036 3.905* 

 Farm size β1 1.084 2091* 

 Labour β2 0.038 1.998* 

Quantity of org. fertilizer β3 0.229 1977* 

Cost of planting materials β4 0.090 2229* 

Cost of farm tools β5 0.023 1.992* 

Inefficiency Model δ0 -4.285 -6.797* 

Farmer’s age δ1 -3.073 -2.415* 

Farmer’s education δ2 -0.930 -2.004* 

Farming experience δ3 -0.234 -2.539* 

Access to credits δ4 -0.392 -2.151* 

Access to ext. service δ5 -0.009 -1.370* 

Non-farm activities δ6 2.112 -3.627* 
    

Diagnosis statistics    

Sigma-square (σ2 = σ2v + σ2u)  0.689 2.996* 

Gamma (γ = σ2u/ σ2)  0.876 12.948* 

Log of likelihood function (λ)  -208.432  

LR test  48.967  

Mean of exp (-U)  0.826  

 
 
 

Table 4. Elasticities of production and returns to scale.   

 

Variables Elasticities 

Farm size 0.554 

Labour 0.112 

Quantity of organic fertilizer 0.087 

Cost of implements 0.210 

Cost of planting materials 0.172 

RTS  1.135 
 

Source: Data analysis, 2012 

 
 
 

Table 5. Maximum likelihood estimates of the stochastic frontier cost function. 

 

Variables Parameter Coefficient t-ratio  

Cost function     

Constant βo 1.036 1.986* 

Cost of Labour β1 0.038 1..998* 

Cost of org. fertilizer β2 0.029 1.177 

Cost of planting materials β3 0.090 2.3 29* 

Cost of farm tools β5 0.023 1.992* 

Other operating expenses β5 0.284 2.091* 

    

Inefficiency Model δ0 -1.285 -2.990* 

 Age of the farmer δ1 -0.073 -2.215* 

Farmer’s education δ2 -0.831 -4.024* 



     088          Res. J. Agric. Environ. Manage. 
 
 
 

Table 5. Contd. 

 

Farming experience δ3 -0.034 -2.834* 

Access to credits δ4 -0.252 -3.101* 

Access to ext. service δ5 -0.319 -4.370* 

Non-farm activities δ6 0.112 -3.001* 

    

Diagnosis statistics   

Sigma-square (σ
2
 = σ

2
v + σ

2
u) 0.472 14.866* 

Gamma (γ = σ
2

u/ σ
2
) 0.276 5.342* 

Log of likelihood function (λ) -303.930  

LR test 46.866  

 
 
 
implies that organic and peri-urban fadama agriculture is 
capable of improving the food situation and livelihood of 
the Nigerians if this system of human activities could be 
incorporated into the economic programming for the 
development of the nation.    
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