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Introduction

The agricultural sector has been the mainstream 
of Pakistan’s economy since 1947. It emerged 

around the world during the 1940s to late 1970s. This 
revolution brought unprecedented growth in food 
production with the help of substantial technological 
innovations. According to Looney (1999), transfor-
mation in Pakistan’s agricultural sector changed the 
conventional, complementary farm inputs, i.e. seeds, 
fertilizer, harvesters, sprays, etc. into High Yielding 
Seed (HYV) varieties, commercial fertilizers and ad-
vanced mechanization. These moderations take along 
the swift optimistic modifications in agriculture sec-
tor growth as well as on Pakistan’s economy.

The opportunity to improve farm production is un-
stable due to inadequate availability of complemen-
tary farm inputs. Likewise, lack of credit facilities, 
deficiencies in technical information and inapt farm 
set-up are the major hindrances that ultimately lead 
to dismal progress in the farm production (Zelber-
man et al., 2012). According to Alam (2012) pesti-
cides, fertilizers and high quality seeds are essential to 
accomplish a higher level of farm productivity. John-
ston and Cowine (1969) analyzed that in the pres-
ence of rapid expansion in the world’s population, the 
shortages in food supply can be overcome by the in-
troduction of HYVs and commercial fertilizers. These 
development aids in relocating the stagnant farm 
output into multifarious farm production. According 
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to (Macmillan et al., 1989), systematic changes in the 
use of farm inputs, like certified seeds and commer-
cial fertilizers, modified the production structure of 
the Chinese farm sector. Ahmad and Ahmad (1998), 
Abedullah et al. (2007) and Alam (2012), highlighted 
the importance of in time availability of water for ir-
rigation, to enhance the farm production. 

Furthermore, to enhance the productivity and effi-
ciency of the factors of production, farm manager’s 
education played dynamic role. Zelberman et al. 
(2012) articulated that the economies of the devel-
oping countries are heavily dependent on the agricul-
tural sector’s performance and growth. However, the 
adoption of high-tech farming, in most of the devel-
oping countries showed fractional improvement. Ac-
cording to (Anderson, 1999) to earn full benefits of 
new technology, it is necessary that supply of knowl-
edge regarding innovative technology must be deliv-
ered to all farmers without any barriers. It is required 
that before adopting any technology, farmer should 
be aware of its pros and cons. 

Government should play its influential role and be re-
sponsible for all the types of institutional and exten-
sion services. According to Zelberman et al. (2012), 
adoption of new farm technologies heavily depends 
upon government policies. The success and diffusion 
of farm technologies cannot be achieved without gov-
ernment’s supporting policies, such as subsidies, sup-
port price and nondiscriminatory circulation of farm 
inputs. 

To measure relative efficiency of farm production sys-
tem, two major competing methods SFA (Stochastic 
Frontier Analysis (Parametric) and DEA (Data En-
velopment Analysis (non-parametric) are specifically 
used. Bauer (1990), Bravo-Ureta and Evenson (1994), 
Coelli (1995), Kalirajan and shand (1999) and Greene 
(2007) In stochastic frontier analysis the most com-
monly used functional forms is Cobb-Douglas pro-
duction function. Most of the earlier studies used the 
Cobb Douglas production frontier for empirical anal-
ysis of the production function. (Ali and Flinn, 1989; 
Bravo-Ureta and Pinheiro, 1993; Battese and Coelli, 
1996; Sharma et al., 1999; Ajibefun et al., 2002 and 
Kolawole, 2006).

According to Huq and Arshad (2010), due to scar-
city of resources in present time, it is necessary to 
utilize all the natural resources efficiently. The study 

concluded that the cost of seeds, irrigation and labor, 
positively stimulate the vegetable production. Obare 
et al. (2010) examined the cost efficiency of small 
farm size potato growers. The results from stochastic 
dual frontier models revealed that institutional and 
socioeconomic factors such as credit facility, extension 
services and improved rural infrastructure did impact 
on allocative inefficiency of the Irish potato grower. 
According to Abedullah et al. (2006) for higher farm 
output and profitability, the extension service centers 
should work efficiently to provide awareness about 
new farm practices and other farms’ research related 
activities. Khan and Saeed (2011) found the allocative 
inefficiency of the tomato crop in KPK, Pakistan. The 
study revealed that there is a possibility to increase the 
tomato crop productivity by improving the education, 
credit facilities and age of tomato growers. According 
to Byerlee (1987) though the introduction of the new 
input is helpful in increasing the farm production, yet 
the untrained application of new inputs distresses the 
production adversely. Thus, before deciding for the 
new technology, the need is there to improve farm 
growers’ skills for the procuring best product. Afridi 
et al. (2009) take into account the short tenure crops 
that lead to high profit margins in Pakistan. Results 
show that short tenure crops, i.e. tomato, strawber-
ry have lower costs and higher returns compared to 
wheat and sugarcane crops. The profitability of the 
horticulture crops is greater, relative to the long term 
crops. By focusing on the stated factors, the revenues 
of the farmers can be multiplied. 

The major objectives of the present study are to find 
out that either cost inefficiencies present in the cot-
ton-melon high tech multiple cropping systems or 
not. The other objective is to scrutinize the profitabil-
ity of cotton melon cropping system farms under the 
tunnel by using gross margin analysis. 

Materials and Methods

This research is based on the cost efficiency analysis of 
cotton-melon cropping system under the tunnels. The 
data of this study are collected from 150 farmers; those 
are specifically cultivating the cotton-melon crops 
concurrently under the tunnels. The study based on 
cross sectional data and the study area is district Fais-
alabad, located in Punjab province of Pakistan. The 
method used for the data collection is a questionnaire. 
The stochastic cost frontier analysis is used in this 
study to estimate the cotton-melon cost function. 
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The cost function for cotton-melon cropping system 
shows the relationship between the prices of inputs 
and the amount of output that can be produced at 
those prices. Given the data on price are available, the 
farms can reasonably be thought of as cost minimizes. 
In this scenario cost frontier, can be applied for the 
estimation of economic characteristics of the technol-
ogy of production. The data at hand is the cross-sec-
tional data the model for the cost frontier in its gen-
eral form can be written as:

Here:
Ci: depicts the observed cost for each firm I; Pni: price 
of nth input and mth output is represented by Ymi. C 
(.) is a concave, in prices, linearly homogenous and 
non-decreasing cost function. According to equation 
1, the minimum cost is less than or equal to the ob-
served cost. For the estimation of the equation 1, it is 
necessary to specify the functional for the given cost 
function. 

The Cobb-Douglas functional form is most widely 
used in stochastic frontier analysis. The cost frontier 
with the Cobb-Douglas form can be written as:

Here:
vi: random variable which is symmetric. It represents 
the approximation errors and the statistical noise 
from other sources as well: 
Equivalently, equation 4

Where:
The allocative inefficiency depicted by the term, Ui: 
which is non-negative. The function is concave in in-
puts, linearly homogenous and non-decreasing. If the 
βn is non-negative and following constraint is satis-
fied with it:

Substitution of the constraint in 5, into 4 results in 
Cobb-Douglas cost frontier model, which is normal-
ized by one of the inputs:

Since Vi: symmetrically distributed

As discussed earlier, allocative efficiency form cost 
frontier can be written as:

Where:
C. EFi: cost efficiency respective of the ith farm and 
exp (-ui) is the conditional exponential composite 
error term that is based on the case of half normal 
distribution, suggested by Battese and Coelli (1995). 

The estimation of cost frontier function requires a few 
changes in the error term signs vi-ui too. As in pro-
duction function, we estimate the inefficiency effects, 
which lead farms to function below the production 
frontier. On cost frontier, the major purpose is the 
minimization of cost and maximization of output. It 
shows how farm operates above the frontier. The effi-
ciencies that are estimated relative to cost frontier are 
known as cost efficiencies. 

The Cobb-Douglas cost frontier model is as follows:

To fulfill the necessary normalized condition, the unit 
cost has been estimated instead of per acre cost. This 
has been done to see the effect of change in a kg of in-
put on the cost of the production, which seems more 
justified. Also, each input cost has been divided by the 
NPK cost per unit. This has been done to estimate the 
normalized cost function. The description of depend-
ent and independent variables in the equation (9) is 
given as:

Y: Total cost per acre. This includes all the expendi-
tures on inputs during crops production process; W1: 
Total tunnel cost per unit. This has been obtained by 
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dividing the total cost of the tunnel in rupees per acre 
by the total number of tunnels per acre; W2: Total cost 
of melon seed. This has been obtained by dividing the 
total cost of melon seed in rupees per acre by the total 
quantity of grams of seeds per acre; W3: Total cost 
of cotton seed per grams. This has been obtained by 
dividing the total cost of cotton seed in rupees per 
acre by the total quantity of seeds per acre; W4: To-
tal land preparation cost. This has been obtained by 
adding per unit cost in rupees of using all the tools 
for the land preparations; W5: Total cost of Pesticide 
sprays per unit; W6: Total cost of Farm Yard Manure 
(FYM) per trolley; W7: Total labor cost per unit; W8: 
Total output. This has been taken as the quantity in-
dex for the cotton-melon output in multiple cropping 
systems. 

In order to estimate the cost inefficiency model of 
cotton-melon cropping system is follows as under:

 

Where:
Ui: term used as dependent variable; Ui: represented 
as cost inefficiency in cotton-melon cost function. 

The description of independent variables in cost inef-
ficiency model is follows as below:

Zi: symbolize the farm specific and socio economic 
factor; Z1: shows the age of farmers in years; Z2: rep-
resents the farmers’ education in years; Z3: shows the 
farm distance from main market; Z4: stands for farm-
ers’ access to credit, this variable used as a dummy var-
iable. If farmer has access, yes=1, otherwise zero; Z5 
and Z6: variable used as dummy variables to capture 
the effect of tenancy status, where base category is 
farm owner; Z5: dummy variable shows that if farmer 
is tenant=1, otherwise zero; Z6: dummy variable rep-
resent dummy variable of owner-cum tenant farmer. 
If farmer is owner-cum tenant =1, otherwise zero; Z7: 
dummy variable, which captures the effect of tractor 
ownership. If farmer is owner of tractor =1, otherwise 
zero; Z8: variable stands for operational holding under 
cotton-melon cropping system; Z9: variable portrays 
the number of tunnels under cotton-melon cropping 
system. 

Result and Discussion

Prior to estimate the cotton-melon cost frontier func-

tional form. This study has checked the restriction on 
the cost frontier model that either non-normalized 
cost functional form suitable for the present data or 
normalized functional form.

To check the hypothesis, the normalized functional 
form is divided by one of the inputs (NPK) in the 
model. 

Table 1: Hypothesis testing of cotton-melon cost frontier
Hypothesis Log-Likeli-

hood Value
Test Sta-
tistics
Value

Critical 
Value
X2 0.05

Decision

Hₒ :=  ω1 = ω2 = 
ω3…..,ω9 = 0

52.8 198.8 5.99 Rejected

The result acquired from the log likelihood ratio test 
rejected the non-normalized functional form in fa-
vor of normalized cost frontier analysis (see Table 1). 
Hence the present study used the cotton-melon nor-
malized cotton-melon cost frontier functional form 
in the present study.

In this study, Cobb-Douglas cost frontier analysis is 
used to estimate the cotton-melon cropping system. 
In the stochastic cost frontier, total 17 variables are 
calculated out of which 8 are in C-D cotton-melon 
cost frontier model and 9 are in the cost inefficiency 
model. 

Table 2 shows the variables used in the present anal-
ysis have a direct relationship with a total cost of cot-
ton-melon production. Except output coefficient, all 
the other estimates of the parameters of stochastic 
cost frontier model of cotton-melon farmers turned 
out to be positive. The coefficient of output is neg-
ative. The negative relationship between output and 
total cost per unit indicates the economies of size. The 
economies of size, condition have cropped up at the 
point when an increase in output resulted in a corre-
sponding decrease in total cost of production. But the 
relationship between cotton-melon output and per 
unit total cost of production of cotton-melon crop-
ping system is insignificant.

The coefficient of tunnels cost carries the positive sign
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Table 2: Cotton-melon C-D stochastic cost frontier
                                                        OLS MLE
Variables Parameters Coefficients Std-error t-ratio Coefficients Std-error t-ratio
Intercept β0 2.905 1.379 2.106 1.731 0.030 55.94
Output β1 -0.011 0.058 -0.200 -0.010 0.001 -1.03
tunnel cost β2 0.249 0.059 4.227 0.118 0.004 25.41
Melon seed cost β3 0.150 0.074 2.029 0.063 0.001 32.12
Cotton seed cost β4 0.201 0.082 2.438 0.559 0.002 22.43
Pesticide cost β5 0.022 0.100 0.220 0.054 0.003 15.93
Labor cost β6 0.309 0.109 2.823 0.315 0.009 31.82
FYM cost β7 0.063 0.059 1.070 0.069 0.011 6.19
Land preparation cost β8 -0.102 0.279 -0.368 0.311 0.009 32.46
sigma-squared   0.084             0.099
Gamma                                                                                                     0.999       

and highly significant. The major reason behind this 
positive relationship is unpredictable weather condi-
tions play an imperative role in tunnels structure. If 
it’s damaged due to heavy rain or hurricane, farmers 
have to sentinel the tunnel construction. This result 
implies that as the number of tunnels if increases by 
one percent, the cost of production increases by 11 
percent.

The coefficients for melon seed cost and cottonseed 
are positive and statistically significant. This result re-
vealed that as the rate of seed application increases, it 
transports a consequent increase in the cost of pro-
duction. Hence, cost of seed of both crops affect total 
cost of cotton-melon production significantly. Nkon-
ya et al. (2005) articulated that purchased seeds had a 
positive impact on a farmer’s productivity.

The estimated coefficients for cost of pesticide is 
positive and significant at 1%, pointing towards the 
fact that an increase in the application of pesticide 
spray lead to an increase in total production cost of 
the cotton melon cropping system. Thus, increased 
use of pesticides drive to enhance the total cost of 
production. Through proper application of pesticide 
spray farmers may be able to minimize the cost of 
production in an efficient manner.

The coefficient of labor wage has a positive sign and 
has a high level of significance. It implies that an in-
crease in magnitude of labor hours result in a sub-
sequent increase in total cost of cotton-melon pro-
duction function. This result pointed out that labor is 
an important variable in the multiple farming system. 
However, the labor wages per worker in the study area 

is still quite low.

The coefficient of Farm yard manure (FYM) cost 
variable carries the positive sign and is significant. 
This result revealed that an increase in the amount of 
FYM would result in an analogous rise in total cost of 
cotton-melon cropping system. As compared to com-
mercial fertilizer, FYM is used in small proportion in 
the study area. 

The coefficient of land preparation cost is positive 
and highly significant. This result illustrates that as 
the magnitude of land preparation activity increases, 
it subsequently increases the total cost of production 
of cotton-melon cropping system. 

A policy which can cause decreased in seed and pesti-
cides cost will effectively increase farm’s productivity 
and cost efficiency. There is immense need to mini-
mize the production cost in an efficient manner. The 
purchasing of farm inputs at appropriate scale leads to 
an increase in input utilization efficiency. 

Table 3 shows the cotton-melon cost inefficiency 
model. The cost inefficiency model demonstrates the 
factor that have influence on cost efficiency of the 
cotton-melon cropping system farms.

In the present analysis, the coefficient of age of farmer 
carries the positive sign and significant also. There is 
an indication of a non-linear relationship between the 
farmer’s age and his/her level of allocative inefficien-
cy. It is observed that as farmer’s age increase in cot-
ton-melon cropping system, there is the probability 
that farmers’ allocative inefficiency is also increased.
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Table 3: Cotton-melon cost inefficiency model
Variables Parame-

ters 
Coefficients Std- 

error
t-ratio

Age of Farmer δ1 0.005 0.002 2.14
Farmers' education δ2 -0.009 0.008 -1.14
Distance from main 
Market

δ3 0.006 0.001 5.41

Source of credit δ4 0.347 0.048 7.19
Tractor Ownership δ5 -0.172 0.060 -2.84
Tenant δ6 1.892 0.170 11.09
Own cum-tenant δ7 2.091 0.170 12.25
Operational holding δ8 -0.113 0.011 -10.10
T.No. Tunnels δ9 -0.079 0.010 -7.61

The coefficient of farmer’s education is negative. But 
it is insignificant. Generally, a farmer’s formal edu-
cational level is associated with the ability of a farm-
er to manage his/her farm. Generally, it is assumed 
that formal education level is predicted to affect the 
cost efficiency. This result demonstrates that a farm-
er’s education level has a positive effect in expanding 
the cotton-melon farming system allocative efficien-
cy, but insignificant. The result of this study is in line 
with studies of Nganga et al. (2010), Hyuha et al. 
(2007), Rahman (2003), Kolawole (2006), Ogunniyi 
(2011) and Abu and Asember (2011). An effort to 
improve farmer education is very important. Alloca-
tion of huge budgets and greater investment in this 
area is needed to get the significant impacts on re-
source allocation efficiently. 

The coefficient of operational holding is negative and 
highly significant. This result demonstrates that as 
operational holding increase it would correspondingly 
decrease the allocative inefficiency. This result of the 
present study is consistent with the preceding studies, 
Collie (1996), Hassan and Ahmad (2005), Abedullah 
(2006) and Sadiq et al. (2009). Hence, the larger the 
operational holding, lower will be the allocative inef-
ficiency level of cotton-melon cropping system farms.

Achievement of maximum allocative efficiency is 
halted in the presence of inadequate infrastructure. 
The coefficient of distance from main road is positive 
and significant. The reason for this positive and high 
significance could be linked to the fact that markets 
are usually quite far from the cotton-melon’ farms; 
and relatively more is consumed on transportation 
of crops from farm to market. Allocative efficiency 
can help in a way to understand the effect of avail-
able facilities to transport the crops to the market 

through the effect of infrastructure (i.e. Road condi-
tions, transport availability, farm distance from main 
market). Using a related factor, Okike (2001) used 
the stochastic frontier model to show the effect of the 
high cost of transportation increased the allocative 
inefficiency of the farmer.

The coefficient of tractor ownership is negative and 
significant. This result depicts that those farmers have 
their own tractor have a higher probability of being 
allocatively efficient compared to those farmers that 
do not have their own tractor. This finding can be ex-
plained by the fact that the use of own tractor trans-
lates into an improvement in allocative efficiency and 
resultantly an improvement in overall efficiency.

Tenancy status variables used as a dummy variable. 
The base category is farm owner. The coefficients of 
the tenant and the owner cum tenant holds the pos-
itive sign and highly significant. The result illustrates 
that tenant and owner cum tenant farmer being al-
locatively inefficient compared to the farmers those 
have their own farms. The plausible explanation could 
be the fact that farm owners are allocatively more ef-
ficient because they do not need to pay the land rent. 
Farm owners do the certain types of farm activities 
that benefited them in the long run. Thus, the larger 
the land farmers own, higher will be the allocative ef-
ficiency level of cotton-melon cropping system farm-
ers.

The result of allocative inefficiency model of cot-
ton-melon cropping system explore that as number 
of tunnels increase per acre, it would result in a corre-
sponding decline in allocative inefficiency. The nega-
tive coefficient of the number of tunnels revealed that 
economies of scale is extant in case of tunnels. Hence, 
as the number of tunnels increase the allocative inef-
ficiency decreased in cotton-melon cropping system. 

The coefficient of access to credit is positive and sig-
nificant. It has a significant effect on allocative in-
efficiency. The explanation following this positive 
relationship between access to credit and allocative 
inefficiency of cotton-melon farmers in the study area 
is that instead of using the credit in farm productive 
activities, most of the cotton-melon farmers used it 
to recompense previous debt, daily requirements of 
households and other family ceremonies. In fact, a few 
farmers in study area consumed that credit to inno-
vative farm activity or to the purchasing of the farm 
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inputs. The result of the present study is consistent 
along with the empirical support of Bravo-Ureta and 
Pinheiro (1997), Khan and Saeed (2011), and Abdu-
lai and Huffman (2000).

Figure 1 shows the frequency distribution of alloca-
tive of cotton-melon cropping system farms by using 
stochastic frontier.

Figure 1: Allocative Efficiency Analysis of Cotton-Melon Cropping 
System

The range of allocative efficiency in SFA lies between 
0.20 and above 0.90. The minimum and maximum 
level of allocative efficiency in case of SFA is 0.18 and 
0.96, respectively. The least allocatively efficient farms 
are 18%, whereas the most allocatively efficient farms 
are 96% allocatively efficient. In case of SFA analysis 
about 60% of the farmers have allocative efficiency 
range from 0.61 and above 0.90, and 39.33 percent 
farmers have allocative efficiency from below 0.20 to 
0.60. 

The SFA efficiency analysis shows the presence of 
allocative inefficiency in cotton-melon cropping sys-
tem. An average measure of allocative efficiency of 
cotton-melon cropping system 0.75 is recorded in the 
study area. This suggests that respondents are about 
75% allocatively efficient. Thus, if the average cot-
ton-melon farmers in the area wanted to attain the 
optimum level of allocative efficiency shown by most 
efficient farmers, then they should comprehend a cost 
saving of 25%. The under and over-utilization of var-
iable inputs such as land, seeds, fertilizers and pesti-
cides and irrigations reflect the general performance 
of the inputs in terms of their degree of changes in 
an average cotton-melon produce to change inputs 
reflected by the allocative efficiency analysis. In ac-
cordance with the criteria of efficiency criteria, SFA 
analyses depicts that relatively most of the respond-

ents were fairly efficient in allocating their cost struc-
ture in course of cotton-melon production; howev-
er, there is room for improvement to minimize the 
cost of production by improving the utilization of 
production factors and using available technology in 
an efficient mode, the potential can be explored by 
farmers to further enhance cotton-melon production 
and profit. Table 4 shows the gross margin analysis of 
cotton-melon farms. 

The cotton-melon combination with the multiple 
cropping under tunnels, gross margin analysis shows 
a total cost is around 267313.42 and the total value of 
output is about 370459.75 the difference of the total 
cost and the total revenue here gives the profit around 
103146.33 per acre.

Contrary to the expectations, the combination of 
melon and cotton was least lucrative and besides that 
some farmers reported negative returns. One of the 
reasons may be the unfamiliarity of the farmer of cot-
ton-melon crop combination. The farmers may have 
been incapable to decide the optimal mix of inputs to 
be utilized in the combined cultivation of a cash crop 
with the vegetable. The seed rate and the types and 
number of sprays, may be inappropriate. It has often 
been the case in the study area that the pesticide spray 
which was used to cure the disease, was for the cure of 
any other disease, not for one, which had infected the 
farmers’ crop. Farmers due to lack of awareness blind-
ly follow their fellow farmers to opt for the sprays. But 
the fellows’ crop may have been affected by some oth-
er disease or he may also be using the wrong kind of 
spray. These farmers have to follow each other as they 
have the least contact with the extension services and 
other research institutes by their own will. Also, the 
other extension service providers and government re-
search institutes are least interested in providing them 
the services. Hence farmers get on the bandwagon 
and try to follow each other. The tunnel farming is an 
expensive high-tech farming in which farmers grow 
off season crops. The returns to this crop production 
can be manifold given that farmers opt for optimal 
crop combination and optimal input mix. The farmer 
has to be very discreet in taking all the decisions from 
crop selection to the final stages of production. Input 
mix should be applied optimally and according to the 
crop combination. Otherwise, the resources will be 
wastes, heavy costs will be borne and, the production 
will be suboptimal as well. Hence, farm management 
is very crucial in these types of farming specifically.  
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Table 4: Cotton-melon gross margin analysis
Crop Revenue Rs. Per acre Value
Melon Crop Value Rs. Per acre 244430.42
Cotton Crop Value   Rs. Per acre 126029.33
Total Revenue   Rs. Per acre                             370459.75
Cost of Farm Inputs Per Acre
Input Unit Quantity Price Value
Tunnel cost No 20.81 4267.55 88807.71
Land Rent Acre 1 12753.33 12753.33
 Melon seed cost Pack 12.43 2528.33 31427.14
Cotton seed cost Kg 2.58 1829.17 4719.26
Deep ploughing cost No 1.13 1087.33 1228.68
Leveler cost No 1 1897.33 1897.33
Rotavator cost No 1.15 1246.66 1433.66
Bed-shedder cost No 1 3042.00 3042.00
Cultivator cost No 3.19 1010.00 3221.33
Ploughing and planking cost No 1.22 756.00 922.33
Green manuring cost Rs.  -- 2487.00 2487.00
Urea cost Bags 4.49 1841.33 8267.57
DAP Cost Bags 4.37 3433.33 15003.65
SOP cost Bags 1.12 4196.00 4699.52
FYM cost Trolley 7.406 1731.92 12826.59
Pesticide cost No. of Spray 17.91 1498.62 26840.42
Harvesting, threshing, picking cost Rs.            -- 35560.00 35560.00
Melon net Bags cost Bags 694.36 13.34 9262.76
Labor cost/acre No. 3.27 12646.03 41390.45
Melon transportation cost Bags 694.36 24.86 17261.78
Cotton transportation cost                  --           --        --       --
Total Cost Rs. per acre  267313.42
Gross Margin (A-B) Rs. per acre 103146.33

Conclusions

The findings of allocative efficiency analysis of cot-
ton-melon cropping system revealed that farmers of 
the study area can minimize the cost of production 
by efficient inputs utilization. The average allocative 
efficiency is around 75%. Hence, it is needed that to 
decrease the costs of these variables in an efficient 
manner. The inefficiency model also suggests that 
increasing the use of age of farmers, distance from 
main markets and non-availability of credit also add-
ed to the allocative inefficiency. High-tech or modern 
farming systems required more technical skills and 
expertise. Although Pakistani farmers have adopted 
the new technologies to some extent, but to maxi-
mizing the reimbursements from new technologies 
is a tough job for the farm community of Pakistan. 
Major reasons are the deficiency of the know-how 

regarding new technology and education. Conse-
quently, keeping an eye on the sustainable solutions 
to enhance farm production is the prerequisite. These 
solutions include the enhancement of the farm man-
agers’ management expertise as well as developing the 
farm specific characteristics to make Pakistan’s farm 
sector more competitive. It is also needed that to es-
tablish a policy at government level that will help to 
increase allocative efficiency in production among 
the farmers would bring about an increase in farm of 
the cotton-melon farmers in Pakistan. The inference 
of the preceding finding is that any policy providing 
affordable land, planting materials, fertilizer, agro-
chemical and labor would improve the profitability 
of farm production attributed to the fact that farmers 
would be able to move from the production phase of 
increasing returns to scale to the phase of decreas-
ing returns to scale where profit would be maximized, 
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through expanding inputs.
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