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Table 1: Transcendental cost function and production element share
System: UNTITLED
Estimation Method: Seemingly Unrelated Regression
Date: 12/27/24 Time: 16:55
Sample: 1 33
Included observations: 33
Total system (balanced) observations 99
Linear estimation after one-step weighting matrix
Coefficient Std. Error t-Statistic Prob.
C(1) 0.230050 0.021525 10.68738 0.0000
C(2) -0.000211 0.000250 -0.845165 0.4003
C(3) 0.000302 0.000152 1.993505 0.0493
C(4) -0.000157 0.000115 -1.370029 0.1742
C(5) 0.005117 0.001458 3.508979 0.0007
C(6) 0.339724 0.015858 21.42218 0.0000
C(7) -0.001085 0.000127 -8.523533 0.0000
C(8) 0.000924 8.90E-05 10.38175 0.0000
C(9) -0.007663 0.000960 -7.980709 0.0000
C(10) 0.174553 0.022298 7.828355 0.0000
C(11) -0.000421 0.000129 -3.263764 0.0016
C(12) 0.004732 0.001220 3.878386 0.0002
Determinant residual covariance | 1.89E-15|
Equation: SF = C(1)+C(2)*LNPL+C(3)*LNPF+C(4)*LNPE+C(5)*LNQ
Observations: 33
R-squared 0.632194 Mean dependent var 0.291603
Adjusted R-squared 0.579651 S.D. dependent var 0.009572
S.E. of regression 0.006206 Sum squared resid 0.001078
Durbin-Watson stat 1.341500
Equation: SE = C(6)+C(3)*LNPL+C(7)*LNPF+C(8)*LNPE+C(9)*LNQ
Observations: 33
R-squared 0.923304 Mean dependent var 0.290545
Adjusted R-squared 0.912348 S.D. dependent var 0.017085
S.E. of regression 0.005058 Sum squared resid 0.000716
Durbin-Watson stat 1.949907
Equation: SL = C(10)+C(4)*LNPL+C(8)*LNPF+C(11)*LNPE+C(12)*LNQ
Observations: 33
R-squared 0.746385 Mean dependent var 0.243576
Adjusted R-squared 0.710154 S.D. dependent var 0.014520
S.E. of regression 0.007817 Sum squared resid 0.001711
Durbin-Watson stat 2.067973

Source: Researcher's work using EVIEWS12 and SURE method.
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Table 2: Partial elasticity of substitution and demand elasticity for shares of production

factors
Value Symbols flexibility

Subjective price elasticity of demand for fertilizers Eff -027.61
Subjective price elasticity of demand for mechanization €mm -0.84
Subjective price elasticity of demand for space Eee -0.76
Subjective price elasticity of demand for labor £ -0.79
Cross elasticity of dgmand between' me_chanization and fertilizers e 0.38
for the demand function for mechanization mf )
Cross elasticity of demand between fertilizers and area for the
fertilizer demand function Efe 0.39
Cross elasticity of demand between fertilizers and labor for the
labor demand function &n 0.24
Cross sticker AF included stomach muscles when | see for the
included funk for | see Eme 0.16
Cross elasticity of demand between mechanization and labor for
the demand function for mechanization Eml 0.20
Cross elasticity of demand for labor and area for the demand
function for labor Ele 0.24
Fle>_<i_bility of partial substitution between mechanization and 5 0.990
fertilizers mf '
Flexibility of partial substitution between fertilizers and area 8.f 1
Flexibility of partial substitution between fertilizers and labor 8 0.998
Flexibility of partial substitution between mechanization and space Se 1
Flexibility of partial substitution between mechanization and labor Sl 0.970
Flexibility of partial substitution between work and space 81 1
Elasticity of mes the fertilizer share function 8¢ -0.61
Elasticity of mes the mechanization share function Sim -0.84
Elasticity of mes for area share function e -0.76
Elasticity of mes the labor share function 8y -0.79

Source: Prepared by the researcher.
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ABSTRACT

The research aims to study the nature of demand for production resources and
determine the possibility of substituting production factors using other cost elasticities,
such as estimating Morishima and Allen-Uzawa substitution elasticities through the
transcendental cost function. The SURE model was used to estimate costs and provide
accurate elasticity estimates for analyzing the demand behavior of production elements.
The transcendental cost function was applied with the help of the (Eviews12) program.
The results showed that the relationship between agricultural inputs is variable; for
instance, the relationship between labor and agricultural mechanization was
complementary, while the relationship between fertilizers and agricultural area was
substitution. The results also indicated that substitution elasticities between inputs vary,
as the elasticity of substitution between fertilizers and agricultural mechanization
reached 0.6, suggesting the possibility of partial substitution. The study recommended
enhancing substitution relationships between production elements. Given the flexibility
of substitution among production elements, it is important to strengthen coordination
between different sectors such as fertilizers, mechanization, and labor, as increasing
investment in one of these elements may necessitate increasing other resources to
achieve optimal production.

Keywords: Demand analysis, production resources, Agricultural sector

* A part of Ph. D dissertation for the first author.

! Office of Agricultural Research, Ministry of Agriculture, Baghdad, Irag.
2 College of Agriculture« University of Tikrit, Salah Al-Din, Irag.

> Received: March 10, 2025.

> Accepted: March 19, 2025.

> Available online: June 30, 2025.

107


mailto:lina96alani@gmail.com
http://www.ijarmoa.gov.iq/
http://creativecommons.org/licenses/by/4.0

