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1 General Least Square
2 Best Liner Unbiased Estimators
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Table (1) Agricultural-Ecological zoning of Iran.

by bl SEUbpgr 2l i
The provinces Agro-ecological zone
Ol (ol o Byt 5 8 el ) o Jles
Ardabil, West and East Azerbaijan, Zanjan, Kurdistan North West
olyaisle (oylinds ( DLE L, el
Gilan, Golestan, Mazandaran Caspian coast
Obw ) oliile,S ol ¢ yloen S o SN
Hamadan, Ilam, Kermanshah, Lorestan Central Zagros
Ol Qo 3 <938 (55 S
Markazi, Qazvin, Qom, Semnan, Tehran Central
b w552 (25 Ol > obel>
South Khorasan, Razavi, North Khorasan
S5 il S S
Isfahan, Yazd Central dry
Obje> oo
Khuzestan Khuzestan
Sl g Jlws)loz (o0)8 el ng g 49hSeS @9z 0051
Kohgiloyeh and Boyerahmad, Fars, Chaharmahal and Bakhtiari South Zagros
Obazsl g Gl (Glo)S 28 SiS o
Jiroft, Kerman, Sistan and Baluchistan South dry
OB o by or >l
Bushehr, Hormozgan south coast

(FAO, 2005) er

ools (55910,5 (sogaio 3 551 (5o yuicio (V) Jgur
Table (2) Model variables and data collection sources related to these

variables
refrence unit variable
SiosleS slez &g sladali Lol LS yo oy & pasS o Shes

Statistics of the Ministry of Agricultural Jihad (MJA) Ton per Hec Irrigated wheat yield
&5kaSolez & )lig adgi ase KLY ojled Jga =59, =54 I (59,05 00l B pan Mo
Table No. 7 of the production cost bank of MJA person-days Consumption of labor input
SiasleS slez &g sladali Lol o &l S Jgame adgs laiie
Statistics of the Ministry of Agricultural Jihad (MJA) ton Production amount of wheat

5,9 Sl anze Sledbl SSL PN Jgur PS5 okS s oolys Bran lade
Table No. 6.1 of the production cost bank of MJA kg Consumption of seed input

JW 9 5% a9 ol Olidss dunge Slados sbos jsliws oy odd ol Hdy 5l eolaiul wsye

Research achievements of Seed and Plant Improvement Percentage usage of modified
. Percent
Institute seed
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Table (2) Model variables and data collection sources related to these

variables
refrence unit variable
GiogkiS Sz g anze Sledbl SSL AN Jsa S e B pce oo
Table No. 6.1 of the production cost bank of MJA Liter Consumption of poisons
GloogS oolyd B yae lode
33155 Sl & l3g e DI S FIY Jsar PSS "
Table No. 6.2 of the production cost bank of MJA kg Consumption of chemical
fertilizers
Slgal g layudsle 5l oolaiwl asyo
GasliS sl S l55 ansze Sledl Sl AY 5 AN Jsar doyd o ’w ’
Table No. 8.1 & 8.2 of the production cost bank of MJA Percent E9 )
Percentage usage of machinery
. . b e _ Lse o celo . o [
SiyokaS olez & jlig eais yuie slo i 1S ) ) Oeiile oalyd 31 ool el
Unpublished reports of MJA hr(])urs per Mashin usage hours
ectare
SiyliSoler O ylig pl> sboasbicon 5 Slass ol y90 ,les
The raw questionnaires of agricultural jihad Number Number of irrigation rounds
&p5leS sl ©)lss slaasl Ll s LS 5 ek
Statistics of the Ministry of MJA hectares Area under cultivation
$B o olnl GSlbes 5 (o5 sona ) aibais
Agricultural zoning of Iran in FAO - Area
National Meteorological Organization Celsius Temperature
298 alzslyn losts o ke S
National Meteorological Organization mm Rainfall
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Chart (2) Average labor productivity in the provinces of Iran over 2000-2019

kg per person per day
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Chart (3) Average labor productivity in ten regions based on FAO zoning
over 2000-2019- kg per person per day
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Table (3) - Results of comparing the pool model with the period and cross-
section fixed effects models based on Flimer’s test

- H] o,L] - loss
2 Sl ST ol - e el ; T o
. AN ; @bl a4z usgaze oSl ans i
10 gelans < Slewloe Sl .
" Critical L Degree of No. of Comparison of
Critical value value Calculate  Significan  gaaqom Restrictio models
(5%) d statistics  ce level
(1%) ns
3 225 S
1.88 2.43 4.87 0.00 156 9 e b sl
Pool and cross-
section models
5 ezS (595!
1.67 2.06 1.61 0.06 149 16 @L‘Ii “‘: 6“_‘9’(‘1
pool and perio
models
Source: research findings iz sloassl e

el slo Sl 6ol g (Bolas slo 3l o8l (o QLB (6l edd S gy &5 j5bolen
69§J‘ L) (;QLGJ (SLQ)J‘ (Sﬁﬂ‘ MLM Lg‘)" u,o...ul.m Q}A)] @L..: A OQLQ......:‘ u.o..wl.b u}n)"
Dol oo alax>Me Jgax cpl o aS jab len .l oals SIN(F) Joux jo S <ol sla 3
S ol gl il oo Llae yo Bola sla il ool nlple 5 00l o, jho (sard)b
sl (6 5L 6N Sl ol I 31 oSN A 5 098 0 o,
ol (39031 Lo 2 Holad (gl i1 5981 b SlSe bl (5lo T (5951 dumnylio 5 (F) Jgur
Table (4) Results of comparing the cross-section fixed effects model with the
random effects model based on the Hausman test
éalﬂ a0 @L....;l:u a)LAT -

/& C_]a....» o @lf}u Q)LAT '/,\ C.]a...; o L;:1):;:; o)LAT &...;L:a L)5"°)‘
. i . . D f Icul
Critical statistic (5%) Critical statistic (1%) egrees o ca Cl% a.ted Hausman test
freedom statistic
5 o,L]
0.00 03 4 26.56 935 0

chi-square statistic
Geiod gloadl race MV - mhaw (o o g LD mhaw jo s e TP OLY e o o pae®
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Table (5) Diagnosis of heteroscedasticity based on Modified-Wald and the
Likelihood Ratio tests

Gl sixe mlaws oo oLl oLl
The significance level Calculated statistics statistics
0.00 50.26 5 s Ay 0]

Modified wald test

0.00 30.13 lotioly o 05051
Likelihood ratio test

Source: research findings i slaaidl, e

1 Likelihood Ratio
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Table (6) Diagnosis of autocorrelation based on the Wooldridge test

<5)‘° (e c.la.w @LML?(A o)l.aT o)Lo]
The significance level Calculated statistics statistics
Mog yg03]
0.00 18.36 T2¥99 U9
Wooldridge test
Source: research findings Gbos sloaidl aie
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1 Feasible Generalized least squares
2 Generalized least squares
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Table (7) Results of estimating the cross-section fixed effects model

inclouding slope variables

z a)La] wr@ s
Z statistic ficientCoef Variable
louw 5l
-1.48 -0.78 5l P
Intercept
2.20 0.18% oads ol sl jloslistul o s v S

Logarithm of the Percentage usage of modified seed
(1o 0,42 (55,9LeS Dbl 5 acpiile 5l oolawl wsyo oo, I8

6.35 0.75*
Logarithm of the Percentage usage of machinery
242 -0.25% (555 9 o) (slalansly ooles o )
Logarithm of Intermediate inputs (poison and fertilizer
6.45 0.41¢# Sl (File o)
Logarithm of annual rainfall
2.30 0.24% Oliwied aigy 5o sokal 5o Jlods oy S
Logarithm of the number of irrigation rounds in Khuzestan region
255 0.65* 2 b a5 skl Hee sled o8
Logarithm of the number of irrigation rounds in the Caspian coast
0.73 (R-squared) ‘yoss oo lois
TN e o b cxe T e o b pme T LY s jo b ke ®
Source: research findings Gwios sloaidl iaie

& posS 0K hos pr Jiwn 5L o 51031 0 g lid (A) Jgur
Table (8)- Results of estimating the effect of independent variables on

irrigated wheat yield
T o)LJ [ergw P
t statistic Coefficient Variable
20.20 0.86 oals ol sla s coL&.‘;.M:.l .J.,o)o
The percentage of use of modified seed
_054 _030 ()b)‘“’)'ef) 6))5[..“45 u‘jd‘ 9 LQ,,.M.:[A )‘ solawl M)Q
The percentage of machinery usage (utilization)
6.68 0.21° - (o95 5 o) (_gl.c\.la.“)‘j oolyd B
intermediate inputs (poisons and fertilizers)
257 0.71* Al Sk
Annual rainfall
4.22 0.30* JERTIT
labour force

TN e jo o g T LD mhaw jo o g T TN e yo s pee®
Source: research findings Gains (slaazdly xe
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Table (1) Descriptive statistics of the variables over 2000-2019
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Table (2) Results of test for cross section dependence
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Table (3) Stationary test results of variables based on LLC, IPS, and Fisher
ADF tests over 2000-2019
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Table (4)Stationary test results of logarithm of variables based on LLC, IPS,
and Fisher ADF tests over 2000-2019
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Extended Abstract

Introduction: The emphasis of policymakers on food security is through
increasing the production of strategic products such as wheat. Therefore, the
government pays a lot of subsidies for this product. Also, the price of this product
is determined by the government, which is usually used as an indicator to determine
the price of other agricultural products. Since labor has a large share in the
production of agricultural products, including wheat, the growth of labor
productivity can increase the productivity of the total factors and reduce production
costs, followed by the cost price. Therefore, the main goal of this study is to analyze
the productivity of labor in the production of irrigated wheat in the provinces of
Iran in the period of 2000-2019.

Materials and Methods: To achieve the goal, partial productivity of labor in
irrigated wheat production was measured in 30 provinces and 10 climatic regions
based on FAO zoning and then a regression analysis method based on panel data
was utilized to determine the factors affecting labor productivity. For choosing the
best model based on the research data, the Flimer test, Hausman test, and tests
related to the goodness of fit of the model (autocorrelation test, heterogeneity
variance, normality of the error component) were performed.

Results and discussion: The results showed that the provinces of Kermanshah,
Khuzestan, and Ardabil had the highest labor productivity and Yazd, South
Khorasan and Sistan and Baluchestan provinces had the lowest labor productivity
among all the provinces whereas, Khuzestan and coastal Caspian regions have the
highest labor productivity and the dry central region has the lowest labor
productivity among the regions of Iran. Econometric tests in regression analysis
showed that the best model compatible with panel data is the cross-section fixed
effects model with dummy variables of the region and two slope variables. The
results of the model estimation showed that the variables of the percentage of
improved seeds, percentage of machine use, annual rainfall, and number of annual
irrigations in Khuzestan and Caspian coastal regions had a positive and significant
effect on labor productivity in irrigated wheat production, whereas, intermediate
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input (including pesticides and fertilizers) had a negative and significant effect on
it.

Suggestion: Based on the results of the study, it is suggested to increase the level
of mechanization and the use of improved seeds, as well as investment in modern
irrigation systems, in order to increase the productivity of the labor force in the
production of irrigated wheat. Also, the economic amount of poison and fertilizer
consumption should be determined more accurately.

JEL Classification: Q1, Q18, D24, C19
Keywords: Partial productivity, labor force, panel data, Irrigated wheat, Iran



