127-148 sl ammivolbo slas 12 W/ 55 39las” Sla!

39 SN 3JEEN g &gl wilSo o Jliio il (Ll

(899 oty bl (59 590 axdllan ) (55 59lus s

Y e . o . P .
P8 Moo (6 ppdro Moo (Wil y9d (] ¢ owlis dostd
1397/10/15 : 5 1 7. 1397/07/22 il s st

S

mCdlad 1 amol 5510 paw cuslio o 1 g Cunl dawss dojY (6559l lgdl o ba piilo l ooliiwl 6 ol
Gobas jl Canjlamo 5 1005 365 Jlndl el 4 bgipo slocdun 4y o ptud (sl (65,5l ciliseo (slo
Sndt Olie 5 JUasl pgoge 53,5l ity ol (sloadaes 1 S ol 0ol el g
2 Jzdl g gl lito Bl 2 ohmgly ool 5l Ban sl i Sl )3 oobatdl (glaJole )
JsssS 5 slaosls Glojen sladbslae pllas (595Ul 5l polaio ol sl sl 598y ol 3 (il (659l i
oo gl sl 005 030zl 139195 el Jls b 5 (g5) ol il by 19 (el (bs bl
sl 9150 45 a2y i)l 1SSy ol sie g (site  Jlie (sl Sl (g S g Jlizdl o sl o Sl
DAL D)3 5 03580 Slos (slasly g piman SIS o slr 1 JUtdl 1 ) sy lpe 4 sl
9 o ok Jol) (e (slaodles Atz S0 (g 1)l (6509l gmel3lSe 1 foisine 5 e T
Judl 1 losine g Cuto 15b CulS 5 o 5 Jlaistne 5 e b 3jeted g (g 5 alesd sladgS
) Gl ilSa Camdg «(s5ysliS Slagmdle Gloss (WS b oyt g Gusol b 2 o0 oty 200
ol p 09l ol Gl ) JUsl dacS pb cnl > paasiie S 5oy S84 b g dedsu doe (¥ e
odle a1y (l5la8 Gy allbl dalys (Rl g Mg slaan i (malS caa > e oy L
el packus (5y0liS” Jlasl (all sy |y ase) 9 0,8 cud i ol

033 «J23 «Q16 :JEL gavadb
Ol 50 (65)9LiS ¢ plojen (sloableo pllss (9.5 lul B > By sl 1 gl gLl

5 BT S ye o 5y Ll ¢ s adin 55)agdia o 5 b o8I 655 SLES Sl 55 K il 5 a8l el IS Gasi i 4 !

(530S ALl o5 8 i) 5 e (53 5MES s i s ) salectiliing (e s guin )y Gl A saada aulia 5 535S (3 ) gal
2gia o g3 R SRR
Email: dourandish@um.ac.ir



1397/4 oo/ 12 W/ (5559l SLadl 128

doddo

(oloizl i aime Lulyd aiile @iyt sladole o conl ganlE (65)5liS dngs
54 3 S syt cnl 5l s 58 e B ] (Sam g solad
OhlSes 5 (639, 5 (srhae) Senl (65,5L8S Glagpaze Wy ane ;5 (ny slags sl
oyl 3l sl (63,5088 (gl odlad 10 yamal lSe ol s y5lib Grolane 51 Sy (1392
39 59y s,ald leolaiul 5 S Oole 4y g (S Dlgol ¢ Il sl solal (65,5liS
3 gl 5 (1388 i) ol gy dxgi 4y omsy 5 69000 SRl sl 650l
GsleS e o5 a5 Cenl (69,505, L 50 5 (53,55 anwsi jo ol sl ol alex
OBy adle (See ) )l 5 (o ddgi Al pe 4y (Swd 5 (Slane algs Al
G2 b Wl ge gl 580 (1392 (golomas g sardl ) wlioe Jlods @y oy (55 )5laS
wlbes alnl 3 83 ol; Slbos adgn bl e 5 55,5 B35k GRIBI s
5 05 Gtaldl a e psleS ol By il g 5 st GRalS g slean e rals
(1377 e gond) 3% ()] )sliS anelar it (elaizrl 0l 51 (510,55 2 aol )0 5 el o
e e m st el )95 ) LA (65,5l sl Jgaze adg jo aS plaJele Koo
ol o Jgolatdl dax I Jluil oloul jo (55,5liS ise Kotz (golaidl o o
4 alaS e ol ldl eSSl wais 4 Cand (g5l s o el
S 2 5l e Slez slaylil 5o 655laS o il i 6, syl g Tl
Comez 5SS Coled ,0 5 aass 5 sl slaiisel 4 g)plas Nels g
3 Jyere jobar ) el 5 Jlidl anngs Cum 25 cul dalivg; jo (oliws,
A3 gm0 31 (1386 ( SloS 5 g (o) 395 o0 (b)) (S92 SlaCudgazme Il g onials'y b
Celled gy (ad oS glaiss 4y o)l ol sl bo s Koo b 65 ,5leS A5 515k
p3Y 0550 g 009 AYle (golaidl gla iz o ailen JLoil aS 09d oo Eely (55,9l
g wslhe 5 a6 5,54 culplo (1391 (ool 3L) wils ol jo jpa> ol
05 e ol 5 oalil po3) 5 i ol 50 595 SLOE » ji3e sladele glulid
(1391 5o 3 (sohomo) Sawl (6 ko Comnl (slls S

Ll Jelie slo il g (55,5laS” JUndl 5 (ygamsl 5280 oo bL3 )| o po (ilizes (sloay L3
S8 25 (6 b e (Ol 5l Sgate b W )sk (nl 2 (29,5 0500 925 Soen



129... bl W56 Lok

 JUESl 5 (geal il loe a5 Wil 5k (29,5 9 098 os Slml (6 it JUndl g 09,0
@A) 9,10 052y e alaly G 69,0 sl 4y oal 8T Ay (5 )5ld dilr o
O yg0 as jo 20lS (6l yguml 551K a8l drwgs slo,iS jo S sbas (1376 (ol ko
Sl (6,0 ol 5 adg al3dl sl o 05 dngs o )0 sloysdS )0 (Jg 08 o0
ooliziul ewl (o135 555 5 1S dsle yuw 45 drgs Jl> 15 sla 528 o 1302005 LaYT)
5o Jbesl rals el wilgs oo B g9, sl ile cniil> o 4 gunl 5l
Olee 42 9 S yaelin b &S ol (65)9laS (ygaml 53l S oS 55k 139 (659laS” 2
288 welbe Gliee 5l Gl azilin 9wl JUdl Gl 81 sledice Wlgi oo 098 plxil 033
L)’“"‘)B‘ 4..\...!9; wbﬁ‘ 9D @LQ&}L“J l.: 9 Sl usLn...A I GESN (5)‘..\.);0)&.: Lng‘x:Ua.)
Jbsl (alS g s bl (Canl slam] BB opé 5 Jyame oyl zals Jlis!
calizee gladdlaio 1o ygumwl 10l aige Sl oSl &1 (gl azeS 10 (1977 ¢ wS) 0o vale>
CSld e 058 Gyl sean gz 5 SIS B e O ise e sladele il
g Cdg a4l 09 walett diedgu (6 ydeli p LS 4 ddilaie SO slacad b g cubld (LIS
8wy a1 ale

JUsl g (geml 5l diva 55 (y 5538 5 U1 5 ) 0 ok slareshy 09 U
g oo 0,Lal LT 5l S as (1) Jgoz 0 e oS wlauslo  (65,9LeS

Table (1) Survey of external and internal studies Is 3 > ;5 b cw)yp (1) Jou>
w93 olee b i yo A5 related to research title

o9 G’L" BTy 69i” J)...S o i Jlie Qlf" o
Research results R;;SZ;ﬁh Control variables Article Writers
cel conlin wlio L oot 3,54 . . e . 3 .
e oo Jdl (2a1580 g e 5l oolaiwl ol58l lalarain i Q016) o Sen
The use of machines at the appropriate scale S N~ ]
would increase land use and increase Polypomlal Mechgmzatlon and field Mottaleb et
employment. probit extension all(2016)
e L s . " " 4
Loeile  goiils el bojaiws il claosls 2 Ogel 3580 0 ot T
04 o0 gy slow 5 Jees! (2016)
Wage increases make machines substitute for Panel Dat; Wages, mechanization Yamauchi
labor force. and employment (2016)

L Alam

2 Cline
SMottaleb

4 Yamauchi



o293 g b bd po (S5 g (25 Gl cw ) (1) Jguz dold]

1397/4 oo/ 12 W/ 5559l SLadl 130

Table (1) Survey of external and internal studies related to research title

Sesi mls gy oo OB g
Research results oI S IS sl e allie
Research Control variables i
e
1.
£ Gl ceb Jias gl Jussl Gl 3 et Jusle e
ool (655l sl el o g il Sl S Oseeliille
. - o Ivtobit Non-agricultural (2015)
Increasing employment outside the field increases emplovment and )
the rate of investment in agricultural machinery. ploymen Chim Chhun
mechanization et all (2015)
2
SIVT PR P EONN [CU X o APV ISR L SR [T g TS
el 350 S p 40 st S5 LS SL JUsly pseliile ohlSes
In a mechanized field in comparison with the ~Stochastic Mechanization  and 011)
traditional field, the less laborers per hectare is  Panel employment Rahman et all
required. (2011)
& jlodirin Ly Ry
e |y s 4 5k dagesle 51 skl L anass 9 Beg slols o ’
. pl
w230 halS oolys Ogemsl 52350 2007)
Once the use of machines reduces the need for labor three  \1avimize Labor demand and
times - mechanization Aurangzeb et
allocation of
. all (2007)
inputs
oo abaly G5 505 4z 5 adgh e ey S 0ya8
s bl sy olloel 5 Jlssl bl s Ogelplie Juzsl
Syl JUal b Jls cine 5 siie alal (gl 5ilSe PPREICHRT PN ) sl
The purchasing power of people, the amount of tes Bk Employment, (1395)
production and the degree of concentration have  Panel Data mechanization, Ekhtiary
positive and significant relationship  with production and (1395)
employment, and the bank credits and purchasing power of
mechanization have a negative and significant people
relationship with employment.
et g 009381 il el 6,8l Jlisl  (Fo,b olme
“de laanja 5 Cuto dlaly (55)3La8 (i S by eogAloanl s
315 65,988 e Jlnsl pr hre Sl (gl Ll 5 iy 9 Jo> slod ;o g don T
Rainfall has no effect on employment, there is a Les b Jis o2
positive relationship between the value added and  panel Data (1395)
the number of farmers insured in agricultural Employment, ~ Value o o0 o
sector with agricultural employment and the costs Added, Insurance and ') 3g5)

of transportation and storing have a negative effect
on agricultural employment.

Transportation Costs

1 Chim Chhun
2 Rahman
3 Aurangzeb




131... bl W56 gLk

o293 (lgne b b o (310 g (25 o) 2 (1) Jgar 4ol
Table (1) Survey of external and internal studies related to research title

S bl o sl S gle e e G ars
Research results Research pattern Control variables Article Writers

oRlBl g (55 9iS
Sl 00l MT)O 9 Q.:Jy

Agricultural

mechanization has

increased production and
income

Sats sl ol

Correlation analysis

ol yo 5 adgs ¢ yguml 1l
Mechanization,
production and income

(1395) o)) 5es ¢ i
Najafi et all (1395)

S a5 SaeoligS o
b etle (5y9l8 0, £ 5
Mgy Judl ol 25

abal, (o)ysliS iy o . GOgeo g (§Ogate
sl g | oS s Limedsiogs Juil s seliilSe 1394)
L Autoregressive Mechanization and )
In the short and long run,  pjstributed-lagged employment Mahmoudi and
the growth rate of Mahmoudi (1394)
machine technology has
a negative correlation
with the growth rate of
labor force employment
in agriculture.
ool e cmitil>
< : ok ’ ) Las 5 g9 JuslGglylSe
b Bgm g onile & S ]
s ShssS wels (1391) o Ken 5 il
s ©2 7 Mechanization . Mafi at all (1391)
Substitution  between Vecc:c’l" Error Correction employment and
machinery and lapor ~Mode agricultural income

inputs is confirmed

9 OsellSe 355l
maids o gB ey ol Ll
S g e il Sos
oo sl gyl

S, (55,9laS
The production has
positive effect and the
degree of centralization
of mechanization and
payment of credits in the
long run have a negative

and significant effect on
agricultural employment.

Zemwslazdl sl Jos
3 S slaosls
Sl

Panel data and dynamic
model of econometric
models

oy o JUal (gl 5uilSe

Sl allel o
Mechanization,
employment, production
and credit payments

OI)ISA@ 9 (& oo
(1391)

Mohammadi et all
(1391)

Source: Research finding .- slaasl :aue



1397/4 0 5kl 12 W/ 5359k Sladl 132

b Jsl olSolr slls (ool 5 (SL 2y sladgame 5l )k 35 50 598, Lol b
orlail og3 1) )5iS (65,5laS (idu sloads 5l e gi (LD pges g ol j5iS 50 pous
S 4 |, ;5lS (65,0laS sl Jgame ddgi paw 4, 1395 Jlu jo liwl plcwl oosls
ol il 3 0 e agi |y 458 (65 ,5LiS Y gamn 16 5l i g ansl 00l ol
b osls (olaisl 93 ) sy Cansi 4 0y 9 Dl ysle Cwsi a5, (e (99,
Ol )o (2ly; sladgame o5 oeles 57 aVle (2 Slee jobay 1391295 sl Jle b
bl cetS LB Lol L T1 sl s odle el sl; Jgame 45 sgam ol a5 oo o
5o 4 sgam sl (g5,5laS idu allBL sel s 5 sl o caS 129 5 ol cas Jels
O AT 0 abbige (£hog (o) oje 4 bgipe 161 AT cel eagr Jb; 05lkee
30 st o g axaly sl g (e oladl jo gl euisS s oSl sl ol (65,0liS
Jusl sl g alio 5L 8,50 adgl Slge (pel ¢ 2l Caial cmsl> Sl slajls ool
115 5 Junal 722 wgsi, ololys bl 65,5lS sl olojlo ol by el 00,5 Lyl
Ng) wun el GplaS iR a b bl e golaEl engdl )
Oyl 5350 rhans 45 a2 oo (La3 Ll () 53 (65,9188 gl 53S0 mha (Sl 2y i
ool 1/49 5 1391 Jlos 4o S o )bu el 1/01 51 g ailo iul38l 85g, 1391-95 0,90 b
(532, olel B bl (55,5l (isu (5ol anliIle) Conl onn; 1395 Jlo y0 S s
2o g0 Hlis Gl cnl 59 (65)5LaS JUdl e Sl sy atd Ng) (o) 2 eizre (1395
1572306 a3 1391 Lo o 7. 22/2 51 5 axils g5l i, b Jlo ol o JUnsl gges a5
O Oyl Bad Eadge Cuedl 4 axg L (1395 ()l pl Ll 35 1e) sl saw, 1395 JLus
GiliS e )0 By JUil g 65,5l el le blite alal; olulis
~ael sl p Sliwl ol 5 0318 Sl o) 2 Sl 40 izmen el 595, Glul S Gl
T Cdime 052 5 ()15,9L8ST SeTyd tal38l azes )0 5 (55,9l Jlndl ope Gl (65,
Ol 65,9eS i 5 s, Uil g (65)0laS arl Bl plee abal) (o) 4 LS

o ol sl



133... bl W6 gLk

G (9
plas 51 R0Ss 2 s5,0leS JUitdl s gliilie Jlie slo 3l plalid sl gy cnl o
aalgs 00l 7 10 Jadd 4y dulsl o aS cowl o solaiu] 1‘5\,,5)3 slrosls ylojen slaaloleo
o9y el GG g loy am g0 Syl A b)) 050 laosls go5 cde Ay cwy ol o
slrosls 3.8l 6l shg, ( 2obl slaosls yhg, .09 co colaiul ((osbl) oS 5 slrosls
solitl oS 5 sbaosls 51 a8 by s,y 45 2005 2 LIL) ol Slojo,ge g (oalaie
3t Alas 0l 5Ll 50 oo 03Y (Jao Lo 5 43525 5 9,510 s 43 099 31 iy 09 o0
2 sl Gle3o,99) O ygo ax ds ol Jigs 00l (5 518,5 slaosls 4 axgi b Joe LT aS 05
35505 ("L orbaie 5 loje 90 5l (Eedls joas b g Jlo o y0 xbaie & jpods alais

§og.0

D¢ ooliiwl aliee slayge;l 5l ol oS 5 slaosls 1o soliiwl 5,90 Jow §45 Cpuns 51y
PSIEY i pl sal 5 0 ramile o3l oCale gai) 2 rad =Gl (gasT ol lagygasT ool
RV

Sl o33l & 5 g (el la il g Jlsisme Bgail 4 48 g3l ol sl el -
S a2 Sl sl 3T (69 Bl 531, Conno) 00t 52l5 (555Ul il Bg e o
oo drd b el 2l sla 1 oS ()T i as b g (iils (55801 (g03] (l ho and s
sz Ol o)l el wkal polie sl o) Jlie and)8 5 wide slogliee Sl
il 5 D90 Sufie it Jae g dude Joo sl Slay e ggemme by

_ (RRSS-URSS)/N-1

)
URSS /NT-N-K

! Simultaneous Equations System of Panel Data
2 Baltagi

3 F-Leamer

4 Chow test

5 Hausman test

6 Lagrange Multiplier

7 Fixed Effect

8 Pooled Regression



1397/4 o les/12 W/ (5559l SLadl 134

511384 s sl g sl5sl,5) ol gol3T azm,s NT-N-K s N-1 L F auj68 slls o lel ol
O (610 e mhaw yo Bl iy Jgua F o so el (o3 5l oo aulne F go,lel 35
Sdls dalg S92y ablis 1y )l sre Sl g 09b o0 8 yho s B il

LM (9051 51 (il Jore Blie 5o olas (sl 31 Jore (s (sl s58,5Y o 93] -
G815 8,8 el LT dsline Ll 51 yam3T sl a Ll 51 0g o 03linl 25 - s
Sao b 50,18 5L 3OLS) Jgene Slaspe JBlas (sbaailons 3,00 & L5 o Lel (pl o)l
o )lol samsle (gl sl Bolai gl il (g1 ] hlio 48 5 il (5531 (3051 0
2950 00l 5 O yg0ay indli 0915 (sl |

NT Ye,

2
M ZZeﬁ ] K .

«Slgl g oliel )3 cnl soly] ax 0 S L,)(? 255 shls o)lel pl Jgl (sans )b ciwyo b
(1384

Aes ol S oS 5 sbosls Jue g5 et sl 033l iy ioele 93] -
Sl g Bolas il oo b 31 ol £98 et (NsSz 50 el Gowsle (903l e g (sl yeiis
O bl )l a5 cadl s ol & ((Bolas sla D) yio ars 3 2003 F L) auiias 4>l
Jito K0S, 51l 5 0,105 2925 (oo sl pitia g las 5l 20 4 bogiye DS 252
Ao g0 B 52 o a5 el S ol 4 (Cob sl i) blae as,8 aS >0 as
o)lel Jlade ST as,8 fyge5l 1o Jl> 2005 « >LIL) 0,10 392y  Siwoad rudgs yuiio
sl g, (Solea 05l o0 0, jho ans B il 5 S5 Jear Sl e 5l Slele
0,5 oolatul Coll sla il g, 5l Wb g el B 5Lb Bolas sla il g, 5,550 <ol

(1395 < bl 5 S 3)
O3S 5 el 957500 51 (65T gl (sl g Slazel LB slac 1o b (gam )55 S0 05152 (6l
53 (1392 o) Kan 5 5lSlslas) 35 co ooliiul 8 LLL slagysesT 51 (e3l) ° Sl

! Random Effect

2 Breusch- Pagan LM Test
3Ordinary Least Square

! Yafee

5 Spurious

6 Stationary



135... bl W6 gLk

50 dgame e 0,90 s1yls slaosls jo i (5,50 LLC (sloyge;l «(2005) (>LdL oe; 4

2 e osel W)l (oS 5 leesls (bl U sl by, Ko b alis

sl oo 3) alal, S 4y (ADF) 2aidlpress Jgd Su3 o pas
Pj

Ayit:aiyl’t_] + ﬂleylt-j +xit5+8it (3)
j=1
6o i 1o xy s ADF el slaaady Jlais poms oo ylis |y Slojoygot 5 alaie a8
2 (0) g )5 055 gy o 0 oo (28 LLC (503T .0t oo oledsl | 5501 (sliis
PR 9 I dgzy wly Ay (S pgeil (nl o e apdyd el LSy ablis dse
el A>lg aiy ) 095 Gliso 4 Jilas

Slejesgs o alpd o bjas 0 ib)ly (Slwesl 3925 4 by po sl alo)l 9550 5
olly (Slaals S92g 55 (i sl ail ey (st glaasly g Sgaoe o o)
52955 et by (Sleaodls 3525 (15051 (612 2000 5 5) cils walys S92y (29,5
ool jloslatwl b oLl cpl el (LM) 51,5Y gl calox o1 5l aS sl oais &5l oo, Lol

091 Aplg> dwls Pl 2l glo

2
I~ (87
LM== —~_7] = “)
2 <S2 )

Sleds Db 00 0y o dnd bl 55,5 Jgu Sl aie jl Glaslxa oLl jlaie ST
39290 Slaby, Sloey O] @) 6l Wb 45 3580 20l (abile Gaasly (o (Slaneals
3 Jse 350 6l LIS slaig, alox GLS) w8lprond Slaye Blam 35, .3,5 pladl

g wleS (bl (Sloal 3925 Ll
Ll oy i | (ol diily it S & &S ln Sga S, sladoe o

1 Levin, Lin and Chu

2 Augmented Dickey-Fuller
3 Green

4 Generalized Least Squares



1397/4 oo/ 12 W/ 5359k sLadl 136

Sly 3o it Jslao o8 5 e on laite 50 10 45 psrhe Gl )5 525 (reds
bl (Ssly cainnly yusie diz o oS Cowl soliiwl 8,90 oK Lo jer slaadoleoe pllas
s o) iy ymi sl sl lslae pllss S5 L Wl aiz (b cnlply 5500 992
Censl (oo 5 009 0 itie 33z (5l gemsyS ) b Dglicie (gLl Bl 4y (lojen sladlsles
2003 ¢ 31,25) w8l 0 pite Wiz slaggem,S) a5l SedS slas b oS uels
ool o)l i35 45 09 oo ol 4 e OLS (sl 50 )l 5l solanl oyl i i o
oolizsl sSI Cyniz ol 5505 5o cliloles sla by, 5 agl 14 sl o e 455l 4L
(1389 ¢ suid ¢ ol cwlie) oS
1 g Conl 008y 2 s5p0laS JUsl g Ggumlpilsee Jilie ST oy JLS0 @2 (g 0]
2 e slassll o Slosen o8 olnil Sl alioe Sz sa leser (oS Joe 35500 41 5L
oy o35 o0 415 o] s allie ) 1o 45 Ced g Eads0 caneS 5 b arsbl claosls
o 85 5l 0 py e L sladolae g oo ST agSl (nl )l Sl 4 @2l (6 patiee
1094

Y it:Yity+X1itﬁ +ﬂ,-+vit:Zit5 T TV ®)

@ aS Sl 2150950 e G2 69, osaliv 31 1xg, Jlop Yiawly pxey, ol jo a8
S Xpjp 2l b e vip b wlgs oo b ptie cpl g wloads Joe S)ls (edgs e Olgis
e 50 (Fudg piie plgie 4 &5 Sl 2lip9n Glapite (59, Wmonalive 51 Tkl
oy y il oo Xy =[Xii Xoul 5 Zy=[Yi Xl ©y90 @ 55X 9Z slajloy g aiiun
K=g,ky olasl b 5 ooy 5IKXL JIs 13 Sy 550 5 b o 5|y I1s B s 1 5l %1
il 0929 Xoj o 6)lpl e by (g9, bosalice 31 1%k Jlop G aSl 5,8 L o]
w3l IoSg, a5 el i alSin oo ladsles opos aseie sl slag, by il
Oloea 1y 1, T(G2SLS) a8l ot (slal> o5 Sl o J8lam  Bolas sla il o0sS 0,91
e 2,5 g0 S5 )0 Culoads o8 (Jloyi ) sole Sjgods g Jius 457 ol i
Kir slapuiio b (bls )l 6is5gn ls 5 0390 o (S0le L (Jlo ) sole @5 shils vir
39l (Bl alils S99 Joo ;0 2l05,0 e gup 45 olKin aile Cawyo) wil o3

! Gujarati
2 Generalized Two-Stage Least Squares



137... bl W56 gLk

Saiz o el LI (29,5 (19,0 glrosiss o515 a4 S ol slo I GLS ouis
o e 4 09 wales 5Ll 0aiiS 0505 S il BLSI sllo Xy (sl yeie
=S 5 slaosls ug,) Xtivreg .ogi soliiwl (6,1l o pate 5l ol yige Jow 0,51 5 plKin
b Sy slaz 52 L (lal> o 99 Sla e JBlax) 25LS (sl Jos sl os)ll slo oo L
35915 lp lly 52 99 g SO sllas i b slaae gz la 5o 000 0atiS 5 gl
as ol 511391 ol 3o g b)) vy milslg (6,500 gl b yly (S e lo D929 (8 S
ooliisl (63,5 GLS 51 b wisls 5 5Lul OLS by, 4T (gl eoil axslisl by s oI5
@ ks cwllS 5 Bl (255) (29hb sleesls (gl G2SLS () s 5 (nl 4 0p
(5 2,15 092y hgy nl o (Bolai glagSll by, 6,55k (9a3T sl (el (y905]

(2004
Ty ddalol jo 05 paie il Jold gg0ome j0 Wloads ) o o (il o aS ole e
oS el (paPlh ol il o 2 b ol il s oajlop (o0 b site al 51 SG 58
4 a9 oo 4y (nl A (6 (o Ggaml e ladine; p3 1) (Sl i
JUslogd oo )l )i 5 )by sl )90 4 Gl Bl a2lg g 0092 LS 12 (Sl3l 4 9929
el 5 0dg plyz 5o Jbb g e S50 sl o o oS 0gd e DB enis @
5 e slolis sl JUal 51 jskite iyl 40 99 o il Sjaiuss b L3lol cloas
9 0 45 W Jgazme 9dgi dsgemme 4y agi 35 oo (3l 55, 8 Sl p o] et g Sl
@ gl Gl F 9 ly ceem g il Cawsay i SO s oy e S e S
S pj & el Jgame S adgi sln o) o So 9 lope e SG Lawg o5 Glo S
Sl a3 313 350m0 5] jslaie sl LS T amly 5 w5 (0 S2S 5 b w0900
ol o dedce sy golamil oKL |y due j2 10 L5 g bt Gz 4 a5
&9, 9 g Slapll n Sreee 51 (S 0sioe Olo Jbj 03 w2y Slie p o jetws allis
Sy slas s Cazilez o LS S0 4 yme Sax el wsipglaS i slacillas
S5 B 3 (55,5l 3ilSe Sloas @) SloS 1 el ) ey 5hS pgus o
(e ALl (65,5l (gl 53l sladan (gl sl (g3 ailyi e (gl 5 (g0
OliyglsS lawg canlio saljo oS (65,5LaS slacdlad (5 lab o b sle o Svtes 51 (S

Cawsdds (395 yl5me x Jguama Ceoud) IS aalyo 5l S sloas o 1S 5l alB-b swl o .ol



1397/4 o les/12 W/ (5559l sLadl 138

s oy ol (Brae sloesled anse 05d o Ol Jby 00 9ly b (rashy cnl o 5 Wl
me\...:).w &)"‘ 6)5‘3)“-\-" ..\9-‘5 9 AW AML?LQ )L.S.QJ,Q )O as w‘ ‘5»‘9..} 9 ‘S"LI-Q-I-MJ 6&&959

| JL,") 0
Pl 551 51 (55)9las” JUidl g oy gemsl 53l Jliie 5l (g 2 jolaie 4 08 (Lo &5 jobojlon
b &l 5 Ohged Sl o Ll S il ool colaiul oS 5 e slaaloles

1wl

Ln(Mec;;) = ay + a;Ln(Emp;;) + ayLn(Yield;;) )
+ aszLn(Revenue;;) + az,Ln(Services;;)
+ Eit

Ln(Emp;) = Bo + B1Ln(Mec;) + B,Ln(Land;) )

+ B3Ln(Wage;) + filn(Costy) + €

Sl il le Jow 39,0 b psiie .l ot g liw s o saiasylis i daalal, ool 4o
Juesl oo, Ln(Emp,) 5 (LS » )be cwl) Geanl il o o0, Ln(Mec,)
1OESR) iS5 s o B LnLand;) Jald Jse 6159 slo yiie (eizeen (59, = 45)
Sleds o )& Ln(Services;,) (b, 00) LS 1o 10 (@b awl,s o, 8 Ln(Revenue,,)
03) JLSe 2 o Bras sbdosly 4y o0, Ln(Costyy) «(03s) 03550 Slas slassly
03) ,I 69y Sjeiws o & Ln(Wage,) 5 ((5) 3dg ol oo, Ln(Yield;) «(Jb,
abyl, dolee g0 2 0 ly) Wl psin o> 3l o (7) 9 (6) sldlolee .ol (JU,
D oo el ool slaalslas 15 5 (gl by pimen el )8 K-k=3>m-1=1
Ll lg5 oo il mseie 0 51 o lejen laaloles allas S (o laddoles 51 S5 0 ST
2255 05152 @SLS) (glal> yo 93 Dlaype Jilax 2o, L1,
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Table (2) explanation the statistical data and expected signs in the model

Employment Equation/ Jlxcil aslee Mechanization Equation/ :yg.w! ;.55 aolee
3,90 ales S)90 alas
e e iy a5 [ e Ji=g 0 Variablel i
: i . variable e
The expected variable definition Variable The definition
sign expectedsign
Jlesl o &
Ozl 7l o8 Gy )
- Log of Ln(Mec;,) - Log of Ln(Emp;,)
Mechanization Employment

(man-day)
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Table (2) explanation the statistical data and expected signs in the model

Employment Equation/ Jles! aoles Mechanization Equation/ :yg..wl ;.5 alolee
290 s 9,590 lis o
) eie iy ys5 | i W) NESH Variable/ ,se
The variable definition Variable The variable
expected . Lo
. expectedsign definition
sign
a5
6_19),4;. éLboJl.eJ AJ}-’ f”""’)lij
. (Jlye®) Ln(Nahadeh,,) v (€5 Ln(Yield,,)
Log of Log of
Consumption Production(ton)
inputs
cost(toman)
o i, & _MT)Q o, &
+ (LSe) cuiS 5 Ln(Land;,) + (Jlyed) AL Ln(Revenue;,)
Log of land under Log of gross
cultivation(hectar) income(toman)
IEPLY
S jodwd i, 058 loas
- (Jle) Ln(Wage;,) + (39¢) Ln(Services;,)
Log of Log of the
Wage(toman) mechanized

service
units(number)

Source: Research finding . slaasl :aie
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Table (3) The results of stationary test for logarithm of variables
LLC

P-Value  The statistics /o Lol

Variables /s 50

0/000 -13/49 Log of mechanization coefficient /gl 35l o o i &
0/000 -6/95 Log of employment / Jleil o,

0/000 -6/37 Log of land under cultivation /cuisS , 5 adaw o,

0/000 -4/61 Log of production /oJss e ,5

0/001 -3/06 Log of the mechanized service units/o ;.55 Sloas slaasly oo, 8
0/000 -5/44 Log of wage/s jeiws o,

0/000 -6/93 Log of gross income/ alls-b ol yo o,

0/000 -21/08 Log of Consumption inputs Cost/ 8 pae sbeoslys 4 jo o,

Source: Research finding . slaasl :aie
bl (o2 o I sl aalys 0550 5 Jow 5o, 8 90 sl pie (LN) 00,8 &5 ol )
3929y (S yro And B & Aol ol asles soliu] b sl 0l 50 s e
o obl gwypm il o Ll mlaw (o b st dod o0 )8 aoecd (0 g 00l o,
(_gl.mu}o)" @L..s daaloleo )‘ AS.I i Lg‘)" ..\.a)..f)bs 09.4)" S0 ooty 009 ‘5._.5).: ‘SA-A.MJL’

=5 5 sBosls pasis slage)l s B) Jgus
Table (4) The Results of panel data determination tests

. LMygao3T -
P- ol g3 P- - P- pEgers]
Value  Husman Test ~ Value Lagra"gfegu't'p"er Value  Chow Test Wb
Ogemol 5280 alolas
0/3621 =4/34 0/0000 ¥2=29/07 0/0000  F=4/92  Mechanization
Equation
e
02679  ¥2=5/20 0/0000 12=66/24 0/0000  F=9/64 Jussl s

Employment Equation

Source: Research finding . sloazil, :ace
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Table (5) The results of the Likelihood ratio test and Heterogeneity variance

P-Value ra | Test/ y505] Results/ a5 Equation/aslee
sl 53150 alsles

. . Llg  laanls
0/0000 236/87 Likelihood Ratio Test RS e Mechanization
Heterogeneity variance -
Equation
0/0000 438/19 Likelihood Ratio Test olly Sloasl Jusid aboles

Heterogeneity variance Employment Equation
Source: Research finding . slaasl :aie

S99 b yho and s JUsdl g el plSe dolas 95 o (sl p 095 o0 caliv o5 4igS len
S5 sS) Jde 9 00d 0 gy p 3590 099 50 (295 e P2l o Glly (Slnen
A dpleS 8,9l 5 G28LS g, 4 aolrs g0 yo caslol [0 I .cel il jls Slueal (sl yls
GLS g, 5l asls 55l OLS oy, aSST (gl coinnd as-biisl uilylg sl a8 @lp;.ﬂ 3
g g0 o3l (59,8
5 Ol il slralolas gl oS 5 sladdolee pllai (oX 39l 5 edel Canay s
il 0as ooy Lis (6) Jguz yo Jlei]

&2 G2SLS (g, &1 (Bolad (oS 5 lojan glaaloles pllis 59813591 2 s (6) Jgur

JUil g ¢y gl juilSo gaalolao
Table (6) The results of estimating simultaneous equations system with panel

data and G2SLS method for mechanization and employment
Dependent variables/a.ls sl ;e

Employment/ i/ Mechanization.,s... ;i N a
— — Independent variables
P-Value Coefficient/, ,o P-Value Coefficient/c. o
- *0/070 -0/075 Log of employment/ Jlesl o2,
- *3%3%()/000 0/120 Log of production/oJs o,
0 ! i > ‘ = X
- *0/054 0/087 5l ploas sloaly o 5

Log of the mechanized service units
#3%3%()/000 0/268 Log of gross income/_alsb wal s o2,
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Table (6) The results of estimating simultaneous equations system with panel
data and G2SLS method for mechanization and employment

**#0/026 -0/133 - - Log of mechanization / -, gl ;05 o0,
#50/023 0/150 - - S g o)
Log of land under cultivation
#550/005 -0/151 ; ] Brae sbeosly auje o8
Log of Consumption inputs cost

***0/000 -0/056 - - Log of Wage /s jeiws o,

0/480 0/401 0/575 -0/324 Intercept/fas j (5,e

0/000 107/83 0/000 94/76 v

Source: Research finding
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Agricultural Employment in the Agriculture Section (Case

Study: Khorasan Razavi Province)
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Abstract
Nowadays, the use of agricultural machines and implements is necessary for
development. Therefore, it is necessary to determine the appropriate level of
mechanization in different activities of agriculture in order to achieve production,
employment, income distribution and environment goals. Furthermore, one of the
main concerns in the agricultural sector is the issue of employment in this sector and
its degree of influence on changing economic factors. The purpose of this study is to
investigate the interaction of mechanization and employment in agricultural sector
of Khorasan Razavi province. For this purpose, the model of the system of
simultaneous equations of the panel data is used for 19 cities of Khorasan Razavi
province during the years of 2012-16. The results of the research show that
employment and mechanization have mutual, negative and significant effects on
each other, although the mechanization has far more influence on employment.
Production, mechanized service units and gross income have a positive and
significant effect on agricultural mechanization. On the other hand, the cost of inputs
(including seeds, pesticides and chemical and animal fertilizers) and the wages have
a negative and significant effect on employment and crop area has a positive and
significant effect on it. It is recommended to improve the mechanization situation by
establishing and developing agricultural machinery services companies. So, the
employment would be increased by employing specialist labor in these companies.
Moreover, with supportive payments to reduce production costs and increase gross
income, farmers can be persuaded to stay in the countryside, which will increase
agricultural employment.
JEL Classification: Q16, J23, 033
Keywords: Employment, Panel Data, Khorasan Razavi, System of
Simultaneous Equations, Agriculture, Mechanization

'Respectively: M.Sc & Associate professor of Agricultural Economics, Ferdowsi university of

Mashhad(corresponding Author) , Asistant Professor,Khorasan-e-razavi Agricultural and Natural
Resources Research and Education Center, Agricultural Research Education and Extension
Organization(AREEQ),Mashhad,Iran & Professor of Agricultural Economics, Ferdowsi university of
Mashhad

Email:dourandish@um.ac.ir



