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Table (1) The results of the stationarity test of the variables

b (93] 0Ll Ol ol oso3T o)l ingh (a3l o)lel
8y eS8 (S0 O 9 97 904 s
Test statistics of type Test statistics of Test statistics of Name Variable
Fisher-ADF Im-Pesaran-Shin Levin-Lin-Chu

LBD(L),5 s 4i238 92 3y 9 LBD(Y) dgi 51 (o (5,530 (siocio alolne
The equation of production learning curve & labor cost savings
LC ads axly o anpze om0

24.92(0.807) 0.501(0692)  -1.62(0.052) Log of Average cost in the intial
production time period
4.09¢1.000) 7.59(1.000) 3.55(0.999) LY a5 o s

Log of production in any time period
LN res 0dgs o,
15.73 (0.993) 3.35(0.999) 0.41 (0.659) Log of Cumulative number of units of
output produced up to t-1 time period
LC 595w 9xly 1o anya o,
Log of per unit labor’s cost

0.980¢1.000) 9.16(1.000) 4.60(1.000)

20.74 (0.229) LL S e 0
Log of the number of labor

LN oz adgr o,

31.62(0.436) 0.103 (0.541)

15.73 (0.993) 3.35(0.999) 0.41 (0.659) Log of Cumulative number of units of
output produced up to t-1 time period
Source: Research findings iz sloasl e
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Table (2) Hausman's diagnostic test in selecting MG, PMG and DFE models
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Table (2) Hausman's diagnostic test in selecting MG, PMG and DFE models
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Table 3 Estimation of the equation of the learning curve resulting from the
production of LBD(y) by the PMG method

Gl gt LT L Gl
Prob T= standard
statistics deviation

oyl prev
Coefficient Variable name

adgr 5l SBU g pSel pomine o Sawaidy slacg o
Long-term coefficients in learning curve by production

(0.930)  -009 0252  -0.022 Ly sy o
Log of production in any time period
(0.000) 350 0237  -0.831 LN oo 0y o 80

Log of Cumulative output

355 5l GBS0l gionie 53 DokedlisS (slac y
Short-term coefficients in learning curve by production

ECT U momai ool

(0.000)  -2017 0055  -1.103 :
Error correction term
(0.000) 1056  0.120 1.260 ©olbis
Constant
0232) 120 0301 0359 D(LY) a5 o2 50 gl a0 Sl

The first order’s difference of log production
D(LN) (rezs a8 Jgl s 5o Jolis

(O-OOO) 5.53 0.192 -1.059 The first order’s difference of the log cumulative
production
x? = 141.55 Wald Test F =236 Autocorrelation o ol
Diagnostic
(0.000) Prob (0.145) prob statistics
Source: Research findings iz sloasl ae
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Table (4) Estimating the learning curve equation and cost savings of LBD (L)
labor by MG method

s .
G Lol :";” ! o JUFTHOAL
- standar - -
Prob T- statistics AEviEen Coefficient Variable name
8 el ped (T 0k (S 5S> Daeaddy glaca o
Long-term coefficients of learning and labor cost savings
(0.622) -0.49 0.358 0177 H= il Bl
Log of employes labor in any time period
(0.001) 3.30 0.189 -0.623 LN (rezs a5 o200
Log of Cumulative output
L5 sl pes (6 S0l pimmie ;0 DdwolisS sl po
Short-term coefficients of learning and labor cost savings
. T
(0.000) 525 0.085 0.446 BCT s oot a3
Error correction term
(0.000) -4.39 0.648 -2.848 € ol abor
Constant
Jels S 55,8 i 80 sl 43 m Jolis
(0.618) -0.50 0.056 -0.028 D.(LL)
The first order’s difference of log of the
employed labor
D(Ln) (rox g o)W Jl 4 o Jolis
(0-005) -2.80 0.059 -0.259 The first order’s difference of the log
cumulative production
x? =1869.62 Wald Test F =1.598 Autocorrelation anseis olal
(0.000) Prob (0.226) prob Diagnostic
statistics
Source: Research findings Ghos sloardl raie
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Table (5) The state of production learning in agricultural transformation
industries by top-selling

sor oSl

boge ) cayey S o
or9° SR 4,55 s rSob e ol S|
A\égrlgge As\léﬁlézg Exprience  Learning Industry Name ISIC
percentage  (billion Progres Intensity Code
rials)
18.35 11 0.47 -0.92 o slaos sl oy 1050
Manufacture of dairy products
2 Sl 9 PLS ez s oSy, My
13.40 0.83 0.21 -0.33 OH0 O, 1040
Manufacture of vegetable and animal oils
and fats
05955 eeS 5 g (olandogS ol
13.01 0.80 0.22 -0.36 Manufacture of fertilizers and nitrogen 2012
compounds
(s jum 9 0500 (5,155 5 5902
7.80 0.48 0.43 -0.81 Processing and preserving of fruit and 1030
vegetables i
780 048  0.33 -0.57 D555 6, 5 55518 1010
Processing and preserving meat
753 046 005 -0.08 S el (sloes 5,8 o)y 1061
Manufacture of grain mill products
7.36 052  0.29 -0.49 S5 9 28 g 1072
~ Manufacture of sugar
S50 5 keSS mbio ;0 s 6 RSOl (Sl
- - 0.32 -0.56 Siasles
Average production learning in complementary
industries and agricultural processing
2 e 1T
X =448.17 Wald Test e oyl
(0.000) Prob Diagnostic statistics
Source: Research findings iz sloasl ae
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Table (5) The state of learning and cost saving in agricultural transformation
industries by top-employment

M)O . _. o
o el S ey IR oS
Jbesl " ¢ Caaio pli R
Average &Y -+ +) 7 sk £ oney
employm Average Exprienc Learning Industry Name ISIC
ent employees e Progres Intensity Code

percentag (1000 people)
e

16.5 35.9 0.30 -0.53 e 1050
Manufacture of dairy products
12.2 26.7 0.19 -0.31 e a0 el 1071
Manufacture of other food product
10.3 22.4 0.26 -0.44 CebsS 55l g 5912 1010
Processing and preserving meat
10.0 21.8 0.27 -0.46 Feth g il s 1072

Manufacture of sugar

s 5 0300 SIS 5 S92
8.82 19.2 0.14 -0.22 Processing and prese)rving of fr)uit and 1030

vegetables
Sl 9 LS 27 5 bods, Wy

5.73 12.5 0.16 -0.26 D)0 K9, A 1040
Manufacture of vegetable and animal
oils and fats

5 xe ol (S 90 slaalig ol

S o 03 <_§L®u,;| ).ig_o
5.69 12.4 0.15 -0.23 Manuf_acturé of soft drinks; production 1104

of mineral waters and other bottled
waters

$3919 9 (eSS i ;0 15 plowl (5 ol (puSlee
- - 0.21 -0.33 SjliS

Average production learning in complementary
industries and agricultural processing

) Wald Test s ool
X° =594.56 Prob Diagnostic statistics

Source: Research findings iz sloasl aie
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Extended Abstract
Introduction

Agricultural transformation and processing industries, with their strategic
importance in providing the consumption needs and the food chain of society,
are considered one of the most important industrial groups effective in the
economic growth of developing countries. The experience of the world’s
countries shows that the learning process with the knowledge development
and training of a creative workforce affects the sectors of the economy’s cost
structure. In general, the learning process is argued in three fields: labor force
learning, embodied technical progress, and management. In the learning-by-
doing (LBD(L)) process, where people acquire the necessary skills and
abilities through experience, the workers' performance is at a minimum in the
beginning of production, and by doing repetitive work and gaining
experience, the time or average cost of using each unit of labor is reduced. In
the field of technology, theorists consider technological changes to be neutral
or a kind of embodied change in capital input, which leads to the realization
of learning by increasing investment and using technology or exerting a new
production process. Accordingly, production-learning (LBD(y)) is a result of
production or investment the benefits of which are spilled over to other
companies and industries as an external consequence. Meanwhile, in the
discussion of management learning, the brushing up on the knowledge of the
upper managers of an organization can play a role in increasing the power of
the organization and performing efficient work by the employees.

Materials and Methods

This section sought to extract two different learning curves and investigating
its effect on the cost savings of agricultural processing industries. So, in one
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approach the general form of Cobb-Douglas production is used and another
approach dual cost of the production function is obtained by minimizing the
cost function with respect to the production constraint. Owing to in learning
process the development of knowledge through the acquisition of skills and
embodied technology in each of the production inputs leads to the cost saving
this article sought to measure its by emphasis on labor experience and
production learning. To meet these ends, the data of 18 industrial sub-sectors
of food processing for 2002-2020 were used. The data extracted from the
census plan of the workshops of 10 workers and more in the statistics center.
Moreover, The Panel Autoregressive Distributed Lag and Error Correction
methods were used to estimate learning by doing and production learning
curves. It is to be noted that the cost model becomes a learning equation only
if the scale economies is constant.

Results and Discussions

This section is dedicated to the estimation of the learning equations in the
dynamic error correction model. The research findings confirm the
superiority of the PMG model in the production-learning and the MG model
in the learning-by-doing equations. Moreover, the results indicate that the
production-learning has been achieved at a high rate and the scale economies
was constant. This means that these industries operate at an optimal
production level. In fact, the intensity of learning has been come off with the
rate of 0.83 and 1.06 in the long-term and short-term period, respectively.
Furthermore, the results of the learning by doing curve specify that in both
short-term and long-term periods, the coefficient of the labor force used in
the agricultural sector is insignificant. That is, while the learning process
realized with a rate of 0.62 in the long term and 0.26 in the short term, the
economy of scale has been completely exhausted, which has led to the
lessening and saving of labor costs in the agricultural sector.

Suggestion

The results recommended to identify the effective resources in the realization
of learning, the growth of technology-oriented start-ups, and the improvement
of the skills and abilities of the different layers of employees in this sector
through training, holding workshops, and non-academic courses.

JEL Classification: Q13 «Q16 <L66 <032 <O33.
Keywords: Cost saving, production learning, Knowledge Accumulation,
experience progress.



