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ABSTRACT

Wheat is one of the most important cereals, occupying a discrete economic position worldwide as a
main source for human nutrition due to its content of essential nutrients. Therefore, wheat has a
strategic trait in international economic relationships, and most developing countries, including lIraq,
are seeking for achieving self-sufficiency from this crop. This study aimed to estimate the profit and
cost functions as well as economic, price, cost, and technical efficiencies beside the other economic
indices at actual, optimal and profit-maximizing production of wheat. A random sample of 45 wheat
farms in Nejaf province was selected during the agricultural season 2016. From efficiency scales of
profit function, it was shown that the average production costs had the greatest impact on the profit
compared to other variables (product price and yield). According to the cost function, the optimal
cost-minimizing production size was 49.40 tons. Both technical and economic efficiencies were 61.96%,
while price and cost efficiencies were 35.1% and 0.53 respectively. From these data, it can be
concluded that the actual production uses only 62 % from economic resources and it affords 38%
extra cost. The study recommends following a production policy which increases the economic
efficiency and achieves the optimal exploit for available resources.

Keywords: Profit Function, Cost Function, Technical Efficiency, Economic Efficiency, Cost Efficiency

G9ATg dena 409-400:(3)49: 2018- 48 2l 42131 2 slal) Alaa
(Apeapd Ala)  Apaalind) Ll — Cinil) Aiblaa b peall) g Y Ay Lpalat®y) 5o ity gy g cidlanll Ao jyals

»all e Dl ¢ gdma s daaa g3 3R}
2 buca A Qe Qe
uall g.ﬁﬂ\ gadl) /W\ Ja gt <) Al Z\a.ala g.s\JJS\ Alaidy) eu.é /E.c.w\ Z\,.:SS /4\&..1 34_:1;

aldiual)
laga L hhaa JSdy 43S allad) (g9 aliea B faaie LabaB) [S5a Jiad A qgaal) Jualas aal oo gl Jpana sy
iy ¢ Al gl Apaliamiy) clBall A Laliiad daw Jiag Adl ga A M8 AN ¢ Lpalud A9 jalis o 4dlgia¥ Glud
Belisl) ity A<l Cadlal) Allag gl Al s Gaad) Chagiul.dle SN £ LESY) GdaS ) Ghad) Lgtay Apalil) Jsull alina
Jsanal ol alinally Jid¥ly Aadl) £ UGY) ana dio Apalady) ciydipall Gan luayg A4S 3oliSy Ay jmudly Aalai@y )y Audl)
45 caly 2016 )3 awpall cindll Ablaa A Jgaanall 130 i (0 dyilsde Le @i A . Cindl) Ablas b adl
S Cpitia Ay ae Alie ol B 5SSl Lall¥) G bl ¢f ol Alla Glalas aaa VA (e Cply - sy
480 Se gl (e JS cilig ol 49.40 il Jaally JiaY) zLOY) ana Ay a88 AGKY Ay o laldiely . g WYY Apasy gl
UV O Al (e il . 0.64 ALY 3pUS cal% 8206wl 18 4y ) el Ll % 61.96 dialaidy) 5o lisl)y
o « %38 Wyl ddla) A Jeadys Aaliy) dlaad) b dadiioial) Lalai®y) 3isal) (e % 62 aladdaly gil dadl
Bal o GaSaly Las dalial) ajfsall ) aladiaN) (gbady duabamdy) SeUsl) Sab) ) ciagd Al dubw glaly dupa

Al lsall aladic) b e list)

AR 3o S, ApalaBy) 3o st 48 3o WSY) , caalsal) Ay ) Ay —:dalidal) cilalsl)
*Received:20/9/2017, Accepted:14/1/2018

400


mailto:um_zeina@yahoo.com

Iraqgi Journal of Agricultural Sciences —2018:49(3):400-409

Mahmood & et al.

INTRODUCTION

National food security is among the most
important and urgent problems facing the
almost all developing countries including Iraq.
Wheat is considered the cornerstone for
strategic crops involved in food security. The
demand for this crop is continuously
increasing and exacerbating due to the
increased population. Historically, Iraq is well-
known an original country for wheat which is
now cultivated all over the country. The
characteristic features of wheat that bestow
this unique importance are the balanced
contents of protein and carbohydrate, and the
presence of gluten which eases the bread
formation. Furthermore, wheat cereals have
high nutritional value represented by 63-71%
starch and 2-3% glucose, making this crop a
favorable source of carbohydrate (28). Apart
from nutritional value, wheat -effectively
increases farmer’s income. However, many
obstacles are facing farmers when they want to
expand the crop cultivation. Increased wheat
cultivated area does not only depend on the
land availability, but also on efficient use of
technologies in all growing stages, such as
using improved seeds, chemical fertilizer,
modern agricultural machineries, and spray
irrigation system, beside, of course, the
optimal benefit from economic studies in this
regard. This research based on a hypothesis
that wheat farmers in Nejaf can achieve profit
that enables them to expand their production
of this crop. Accordingly, this study aimed to
estimate profit and total production functions,
calculate the profit-maximizing and cost-
minimizing production, and to measure the
technical, economic, price and cost efficiency
for wheat. Many previous studied have shed
light on the cost function and scale economic
for wheat. In Sudan, Ali and Imad (5) studied
the economic efficiency of wheat and faba
bean production for small scale farmers. The
study revealed that faba bean was more
economically efficient than wheat. Used cost
function to estimate the technical and cost
efficiency and profit for wheat and barley
crops in Diyala province (6). The study
indicated the possible expansion in cultivation
of these crops exploiting the advantage of
mass production. analyzed the cost function
and economical size for wheat in Salahuddin
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province. The average actual cost per unit area
was 172.835 thousand dinars per donum. On
the other hand, the optimal level of production
was 25.64 tons, while the optimal area that
could be cultivated to achieve the optimal
level of production was about 39.38 donums
(19). studied the cost function of wheat in
Wasit province,and showed that optimal size
of production was 196.529 tones which
required a cultivation of about 230.038
donums, while the optimal cultivation area 544
donums which gives about 473.5 tons yield
(2). Several other studies have addressed this
issue using different agricultural crops in
different geographical locations
(3,7,13,14,19,22,23, 24,27). Results varied
according to variables, analysis method and
the studied crop.

MATERIAL AND METHODS

Studying the production cost function is very
important for agricultural crops, especially
wheat. That is because such study shed a light
on some vital indices that determine the
appropriate income for producers and
appropriate price for consumers. Furthermore,
production cost functions could be considered
as important economic indicators for
production stage which farmers follow, and
then to determine the optimal size of
production for better using of economic
resources. The availability of such data
provide essential information for policy
makers to determine the consumer price which
serves the agricultural policy to achieve its
goals. The current research depends on both
quantitive and descriptive analysis, and
statistical and economice analysis. The first
analysis is represented by displaying the cost
items and their relative importance, and some
data concerning the sample farmers, while the
second analysis estimated the total cost
function from which the economic derivatives
related to the study objectives were calculated.
Other indices, such as economic and price
efficiencies, optimal and actual average cost,
cost efficiency and others were also calculated
during data analysis. Data were obtained
directly from field sources in Nejaf province in
2016 during field survey conducted by the
researchers. A suitable questionnaire was
constructed in  cooperation with Nejaf
Agricultural Directorate. Forty-five farmers
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were included in the study who represented production requirements costs which included
5% of the total farmers (900) in Al-Abbassiya seeds, fertilizers, pesticides, and mechanical
township/ Nejaf. Eviews and Excel software processes costs (land digging, smoothing,
were used for data analysis. settlement, and channel opening), marketing
RESULTS AND DISCUSSION cost, harvesting cost (knowing that the
Fixed and variable costs for wheat farms were harvesting was mechanical), the rented labor
analyzed to elucidate each item in these costs. cost, and cost for production requirement
The variable costs were further subdivided into transportation.
Table 1. Relative importance of items of variable costs wheat crop
Variable cost items Value ( Dinars) % Relative importance
Production requirements 218000 75.8
Mechanical costs 17000 5.8
Rented labor 16000 5.5
Production transfer 5000 1.8
Water pump repair 11000 3.8
Fuel 24000 8.2
Total variable costs 291000 %100
Source: calculated based on the questionnaire form.
Table 2 shows that fixed cost have distributed labor cost, land renting, and the interest over
among its main items which included family capital
Table 2. Relative importance of fixed costs items of wheat crop
Fixed cost items Value(thousand %o Relative
dinars) importance
Family labor cost 6700 36.4
Farm rent 9993 10.22
Interest on invested capital 1900 53.7
Total fixed cost 18059 %100
Source: calculated based on the questionnaire form
The table shows a rise in land renting the cost of interest rate on capital, it was
compared to family labor cost due to high rent relatively high due to low financial capacity of
in the studied area. The reason behind low most farmers who resort to get loans (which
family labor cost is the remote location of the involve interests), and the minimum
farms from farmers’ residence. Therefore, only requirement insurance to get loans. Table (3)
one or two individuals from the family devote shows the relative importance of each of fixed
their time for farm management. Regarding cost items, and variable costs to total costs.

Table 3. Relative importance of fixed and variable costs from total
costs of wheat crop planting season 2016 sample study

Value % Relative
Total costs items (thousand importance
dinars)
Variable cost 291000 94.2
Fixed cost 18059 5.8
Total cost 309059 %100
Source: calculated based on the questionnaire form
Variable costs represented 94.2% while only cost function. The function model was
5.8% of the total cost is attributed to fixed estimated according to economic theory which
costs. Thus, variable costs are far more states that the profit equals to total revenue
important that fixed costs, and any attempt to (TR) minus total cost (TC)(11) . The cost
minimize the costs should aim to minimize function can be derived as follows (1):
one or all items of the variable costs as shown =
in table 3. TR — (TVC + TFC) ... ..........(1)===TR =
Estimation of Profit Function PyxQ,TC =Px.X+TFC

Ordinary least square was used to estimate the n=3Py.Q—[2Py.X +
parameters of profit function and short-term TFC] .. ... (2)===Where:
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7. Profit or net return.

Py: Product price.

Q: Product size.

X: quality of variable resources.

Py : price of variable resources.=

TFC : total fixed costs.

From equation 2, the profit function can be
derived as follows: 7z = (P,, C, Q)
Accordingly, the profit function model can
specified as follows:z = b, + b;Py — b,C +
b;Q + U;

Where:

7. profit .

Py, sale price per ton (1000 ID)

C: average production cost (1000 1D/ton)

Q: product size of wheat (ton)

b,: intercept

b;: regression coefficients

U,: error term.

Economic, Statistical and Econometric
Analysis of Profit Function

The econometric relationships among profit
function were analyzed by OLS which showed
that the best model, according to economic and
statistical logic, was the logarithmic model
(Table 4).

Table 4. Estimation of profit function for wheat in Najaf for the season2016

Dependent Variable: LFROFIT
Method: Least Squares

Date: 101917 Time: 10:29
Sample: 145

Included observations: 45

Wariable Coefficient Std. Errar t-Statistic Prob.
C 4301187 4102142 1170412 0.2486
LPY 1.382160 0702422 1.967707 0.0554
LAC -1.441051 0130441 -11.04756 0.0000
LQ 0.994337 0.091075 1091779 0.0000
R-squared 0879257 Mean dependentwvar T.771430
Adjusted R-squared 0877740 S.0D. dependentvar 1.426013
S.E. of regression 0212759  Akaike info criterion -0.172621
Sum squared resid 1.855931 Schwarz criterion -0.012029
Log likelihood 7.883982 Hannan-CQuinn criter. -0 112754
F-statistic 6452042 Durbin-\Watson stat 2017365
ProbiF-statistic) 0.000000
Heteroskedasticity Test: Breusch-Pagan-Godfrey 2.339488(0.0867)
Heteroskedasticity Test : RCH 0.516188(0.4725)
Serial Correlation LM Test 4.284528 (0.1174)
Jarque-Bera(Prob) 1.7900 (0.408590)
Ramsey Reset 0.001206( 0.4582)

Source: Calculated using Eviews.10

Diagnostic tests indicated that the model has
passed the econometric tests such as the
absence of autocorrelation by using LM at
0.1174 probability for two lag periods.
Therefore, the null hypothesis could be
accepted, that is the model is free from
autocorrelation. Also, the normal distribution
of residuals has been satisfied by using Jarque-
Bera test at 0.40859 probability, which is far
greater than 0.05. From this test, we can accept
the null hypothesis that the model’s residuals
have normal distribution. Breusch-Pagan-
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Godfery and ARCH tests revealed the absence
of heteroscadiscity at 0.0867 and 0.4725
probability respectively for two lag periods.
The result of Ramsey Reset test suggested a
rejection for the presence of error in model
determination, while multicollienerity between
independent variables was found to be less
than 10 using variance inflation factors test.
From the last result, it can be concluded that
the model is free from multicollienerity (15).
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Table 5. Variance Inflation Factors Test of profit function for wheat

Variance Inflation Factors
Date: 111917 Time: 01:07
Sample: 145

Included obsenvations: 45

Variable Coeficient Uncentered  Centered
Variance VIF VIF
C 16.82757 1672847 A
LPY 0493396 1827714  6.270277
LAC 0017015 5071804 1632912
La 0008295 5576996 7217463

Source: Calculated using Eviews.10

From the coeffiecient of determination value
R?, it is obvious that the model explains 98%
of the total changes in the profit function of
wheat. This implies the major influence of
explained factors (LPY, LAC, and LQ) on
profit function. On the hand, the exogenous
variables (represented by dummy variable)
responsible for only 2.1% of explained factors.
Studying the overall significance of the model
reveals that calculated F value was 645;
significant at 1% level, which is a proof that
the model has a high statistical significance,
and the explained variables within this model
have an effect on the profit function. To test
the statistical confidence in the estimations of
the model coefficients, t test was used to
measure the individual significance of the
variables in the profit function. Results
showed the statistical significance of these
variables at 1% probability (except the product
price %5,which indicates the reality of
parameters of these variables. The sign of all
variables was in accordance with economic
theory. Coefficients of product price and
quantity took the positive sign with profit
which implies a positive association between
the profit and each of product price and
quantity. That means, an increase of 1% in
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price will result in 1.380 ID increase in profit,
and one-ton increase in product will result in
0.990 ID in profit (with other factors are
fixed). On the other hand, production cost
coefficients took the negative sign with profit,
which implies a reverse relationship between
profit and the average cost of production. An
increase of 1% ID in production cost will
result in 1.440 ID decrease in profit. It obvious
from coefficients of scale variables that the
production size has a great influence on the
profit.

Estimation of Cost Function

Multiple models were used to estimate the
total cost function using three forms of cost
function (linear, square, and cubic). It was
found that the cubic model was the most
suitable model for the dependent relationship
in this research. That is because this model
suits the statistical, econometric and economic
theory (17). Based on the economic theory, the
short-run total cubic cost function using
Robust Least Square (8) was used to whites
heteroscedasticity  standar errers, which
occurred due to data aberration as the
estimation of this model with traditional
methods such as OLS will result in loosing of
its good characteristics for estimation of model
coefficients table(6).
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Table 6.Estimation of cost function of wheat in Nejaf

Dependent Variable: TC

Method: Robust Least Squares

Date: 12267 Time: 0727

Sample: 145

Included observations: 45

Method: MM-estimation

S settings: tuning=1.547645, breakdown=0.5, trials=200, subsmpl=4,
refine=2, compare=5

M settings: weight=Bisquare, tuning=4.684

Random number generator: rng==kn, seed=1789570303

Huber Type | Standard Errors & Covariance

WVariable Coefficient Std. Error -Statistic Prob.
C T28.3655 118.0560 6.169659 0.0000
o 156.4905 1025950 1525322 0.0000
Q2 -0.485775 01280898  -3.792220 0.0001
o3 0.007938 0.000346 2295210 0.0000
Robust Statistics
R-squared 0.681031 Adjusted R-squared 0.657692
Rw-squared 0994186 Adjust Rw-squared 0.994186
Akaike info criterion 55558041 Schwarz criterion G5.21542
Deviance 7171588, Scale 78,7664
Rn-squared statistic 1923515 Prob(Rn-squared stat.) 0.000000
Mon-robust Statistics
Mean dependent var 4213356 S.0. dependentvar G429 505
S.E. of regression 2274268 Sum squared resid 212E+10

Source: Calculated using Eviews.10

Results showed that all estimated coefficients
for cost function were significant at 1%
probability according to Z test. Determination
coefficient was 0.68 which means that the total
output explains about 67.8% of changes
occurring in the production cost of wheat,
while other variables (which represented about
32.2%) are attributed to other factors not
included in the model, such as education,
experience, age, and family size. The function
passed all econometric tests, and thus it could
depend on to derive the long-run cost
functions.

Economic Analysis

1- The optimal cost-minimizing production
The optimal production can be obtained by
finding the minimum limit of total average
cost function and equals it with zero (12).

win aTc — OSRATC
n = 0”Q
= —728.366Q2 — 0.485775
+0.015876Q ... .....(3)

Multiply equation 3 by - Q2 results that:

728.366 + 0.485781Q% — 0.015876Q3
=0......(4)

Equation 4 can be solved by trial and error or
by Newton approach for solving non-linear
equations (3). The last approach requires the
assumption of an initial value to find out the
current value. This calculation was repeated
until the two values (initial and current) are
equal or too closed to achieved the required
accuracy i.e. the past value is almost equal to
its current counterpart (16). Wheat production
was then estimated at lowest point of ATC
(optimal production average) to be about 49.40
ton. This average is greater than that of actual
production (30.61 tons) by 18.79 tons.
2- Profit Maximizing Production Size
This size can be calculated by equivalence the
marginal cost with the product price (12)
which is 450 thousand ID/ton .

156.4906 — 0.971562Q + 0.023814Q?2

=450 ... . (5)
—293.51 — 0.971562Q + 0.023814(>2
=0 (6)
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—bAb? — 4ac

Q =
a

Economic analysis showed the product size

which maximizes the profit was 92.48 tons

which is higher than the optimal production

size (49.40 tons) by 43.08 tons.

3- The least price accepted by farmers to

supply their products of wheat

This was estimated by achieving the first

differentiation for average variable cost

function and equivalence it with zero (15).

SRAVC = 161.025 — 0.257235Q

+0.0059060Q2 .............(7)
ASRAVC
= _0.485781 + 0.0158760Q
20)
=0 (8)
Q =30.61

Thus, the production size at the lowest point of
average variable costs was estimated to be
about 30.61 ton. By substitution of this value
in equation 8, the minimum value for average
variable cost was obtained which was 369.29
thousand ID that represents the minimum price
acceptable by the producers.
Economic Indices for Actual, Optimal and
Profit- Maximizing Levels for wheat
The study involved the calculation of some
economic indices such as for three production
levels (actual, optimal and profit maximizing
output depending on profit equation. These
levels were respectively found to be 30.61,
49.40 and 92.48, keeping in mind that 450
thousand ID/ton is the price of wheat.
#=TR—-TC
7=450* Q — (728.3660 + 156.4906Q —
0.485781Q%2 + 0.007938Q3 .......(9)

Substitution of these levels in equation 9 gives
the estimated to these levels where 8483.45,
13999.87 and 24291.21 thousand ID
respectively (table 7). The greatest net return
was achieved at the profit-maximizing
production level. However, the optimal
production level which minimizes the cost has
an advantage that it produces one ton with
minimum costs compared with the other
levels. These costs were 166.608, 187.33 and
172.85 thousand 1D/ ton for optimal, profit-
maximizing and actual production
respectively.( 10,16,18,21,26) From table 7, it
can be noted that the greatest index (283.39
thousand ID/ton) was for average net return
which was achieved at the optimal production
level; while the least index was for profit-
maximizing  production level (262.67)
thousand ID/ton). The highest level of profit
efficiency (1.70) was achieved at optimal
production level. Regarding Dinar return
index, it was found that every expended 1000
Dinars on optimal production achieved 2.70
relative increases. The index of achieved profit
from total income was in its greatest value at
optimal production level followed by profit-
maximizing product level and finally the
actual production level. That means the total
income which is obtained from optimal
production level achieved 0.629 profit
compared to actual and profit-maximizing
production levels (0.615 and 0.583)
respectively (20). From this analysis it can be
concluded that optimal production is the best
one according to the economic indices as
illustrated in table 7.

Table 7. Economic indicators of wheat crop

Index Actual Optimal Profit max. product
product (ton) Production size  (thousand dinars)
(ton)
Product size (tons) 30.61 49.40 92.48
Total revenue 13774.5 22230.56 41615.1
(thousand dinars)
Total costs 5291.05 8230.685 17323.89
(thousand dinars)
Net earnings 8483.45 13999.87 24291.21
(thousand dinars)
The average net yield 277.15 283.39 262.67
(thousand dinars / ton)
Average total costs (thousand 172.85 166.608 187.33
dinars / ton)
Return dinar 2.60 2.70 2.40
Profitability efficiency 1.60 1.70 1.40
Profitability of the total revenue  0.615 0.629 0..583

Source: calculated based on the estimated costs and the profit function
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Economic and Price Efficiency of wheat
Economic efficiency (EE) refers to the
achievement of maximum income with certain
costs, or achievement of the same income with
minimum cost (9). EE is divided into two
components: technical and price efficiency,
and can be estimated as follows:
economic ef ficiency
optimal average cost

actual average cost
x 100
actual cost

optimal cost = —
optimized output

actual cost

actual average cost =
actual output

optimal cost = optimal average cost
* optimized output
Price efficiency (PE) is the selection of lower
cost resources and can be defined as the
production of goods and services through the
optimal usage of resources regarding their
costs (4). PE can be estimated as follows:

economic price

rice ef ficiency =
P 2 y actual price

Economic price (EP) is a price which equals
the total average costs at their lower limit and
the product at which achieves the ordinary
profit. EP can be estimated from total average
costs (1). From table 8, it is clear that EF of
wheat is higher than its EE.
Cost Efficiency of Wheat
Cost efficiency can be obtained by dividing
TC at actual production level by TC at optimal
production level, and calculated according to
the following formula (9):

CE = (Cibi=ci™m)
=Where:
CE: cost efficiency
CiP%: TC at optimal production level
Ci™": TC at actual production level
Cost efficiency may take more or less than the
correct one. It is achieved when it takes the
correct one value (25). Cost efficiency for
wheat less than the correct one (table 8) which
implies that resources were not optimally
exploited.

Table 8. The economic efficiency and price of wheat crop

Paragraphs
Actual output (tons) 30.610
Optimum output (tons) 49.40
Technical efficiency % 61.96
The actual costs (thousand dinars) 5291.05
Optimal average costs (thousand dinars) 107.10
The actual average costs (thousand dinars) 172.85
Optimal costs (thousand dinars) 5290.87
Economic efficiency% 61.96
Economic Price (thousand dinars) 369.29
The actual price (thousand dinars) 450
Price efficiency%o 82.06
Total costs when the actual production volume 5291.05
The total cost of production at the optimal size 8230.69
Cost efficiency 0.64

Source:-calculated based on the estimated cost function

From the aforementioned results, it can be
concluded that production size has the greatest
impact on profit function of wheat compared
with other price variables and production cost
average. According to TE and CE, the
economic resources used for production were
not optimally exploited; a case which led to a
decrease in production efficiency and an
increase in the production cost of wheat.
Calculation of prices which achieved the
optimal production (369.288 thousand ID /ton)
and comparing them with the priced
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determined by the state to purchase wheat (450
thousand ID/ton) revealed the determined
price satisfied the farmers. Through this price,
they can achieve profits that encourage them
to continue and expand their production. The
study recommends to follow a production
policy to increase economic efficiency and to
achieve the optimal usage of available
resources.
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