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Table (1) Descriptive statistics of continuous variables

e Gl

o N o s
Standar Maximum  Minimum  Average Description Variable
Deviation
3572700  566/80  4/312  347/35 () ogelen) J5 a0 TC
Total cost (million Rials)
7163 46000 240 5725 (p55k5) IS ool v
Total production (kg)
2779 17900 3626 7777 (PSS Jled) g ange AC
Average cost (10 rials per kilogram)
3582 5500 1500 3582 (p55hes) 5o Ya

Performance (kg)
(b, 5 [oele) pisle 0olgs Caasd
61658 3940 1084 2100 The price of Machine input PM
(hour/thousand Rials)
S [355 85 0,55 (55,5 00lgs Cusd

29047 2600 1500 20600 (Jb, Pwo
The price of Labor input (person-
day/thousand Rials)

(b Ogekee HES2) ey oo

716790 1100 9000 1070 The Price of land (hectare/ million PL
rials)
0/042 0/54  0/003  0/17 ahasly 03l Seoed GaSll PA
Intermediate input price index
1/73 12 0/1 2/5 OSe) ouiS 25 o ML
Cultivation area (hectares)
0/086 43/6 416 21/6 (42,2 )5 S5 ot Swo

share Of Labor (percentage)
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Table (1) Descriptive statistics of continuous variables

Sena Sl Sl Qe lawgte - oo
Standard Maxi . L -
Deviation aximum  Minimum  Average Description Variable

0/069 55/5  15/24  26/5 e Sm

share of machinery (percentage)

0/097 65/6 2002 4508 (00,2) (e ot sL
share of land (percentage)
(M)o) A.Ja...ulg ooLQj ]

0/080 39/10 0/001 91 share of Intermediate input SA

(percentage)
Source: Research Findings Geiz glaauil, e
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Table (2) Descriptive statistics of dummy variables

,fba ﬁ‘ﬂ aoanliv gia ﬁ‘ﬁ looamliv
Observations equal to Observations equal to yuxio pb
one zero C‘f“ . name of
KWK olases Qoo olaes Description Variable
Percentage ~ Number  Percentage Number
. - 1) o 5
2/46 4 97/53 158 Gy ns e Dokes, DUMs
Seed varieties (local varieties = 1 and high-yielding varieties = 0)
96/92 157 3/08 5 (= o8, S OQL&.:..J‘B- V= 08, 90,0 5l eolaul ) N s, 90,0 DUM,
Both varieties of the seed (using both varieties = 1 and using one variety = 0)
o= oolax = awl) o o
79/02 128 20/98 34 ( -OOLD..MJ‘ pas g ) .u~>)§ solazul) u;’l?"" 35 DUM;
Animal manure, (using = 1 and not using = 0)
74/08 120  25/92 42 (= ool pae 5 1= (3,5 23ail) plooed slags 5 ogT 500 DUMo
Other fertilizers and chemical poisons (using = 1 and not using = 0)
71/61 116 28/39 46 Mechanized cultivation (mechanized in all stages of cultivation = 1 and DUMw
no mechanization = 0)
90/74 147  25/9 15 (1= 99 ST 3575 pac 5 1= g3 S 2975) > S DUMK
Second crop (presence of second crop = 1 and absence of second crop =0)
C=lzlpae 5= 12D (L2l ilus 5 s 25k 12!
25/92 42 74/07 120 Implementation of land equipping and renovation plan (implementation = DUMe
1 and non-implementation = 0)
82/71 127 21/60 35 (- = o-oLE:;'.wl pas g \=u.>)§ ooLé;.-.J) Gl slyp DL?_ 31 eolaz! DUM,,
Using a well for irrigation (using = 1 and not using = 0)
64/81 105  31/18 57 (= bogie 5 omly SeheS 5) mogP CbeS) S kS DUM,
Soil quality (good quality = 1 and low and medium quality = 0)
60/49 98 39/50 64 (=pS 9 Lo %"-:-*:‘.3 VY=ol L3 5 0L w) DR DUMsy
Land slope (high and very high slope = 1 and medium and low slope = 0)
s0/7 82 49/3 80 (= poliond plo s 12od, gl 2 ci$) 2y Sl gy
Rasht city (cultivation in Rasht city = 1 and other cities = 0)
75/4 122 24/6 40 (= ooliuod ol 5 Vltangs 19 2o Luvtrago Sland gy
Soumesara city (cultivation in Soumesara city = 1 and other cities = 0)
86/5 140  13/5 22 €= gyt ol 5 Voireg s el 3 S5) ragd e DUM,
Foman city (cultivation in Foman city = 1 and other cities = 0)
o= byl ol plo g V=cds lw ol jo Cias) cad ylew i
87/7 142 12/3 20 (0= 208 b N2ied Olhgged 2 i) 285 Bt DUM,

Shaft city (cultivation in Shaft city = 1 and other cities = 0)

Source: Research Findings Guis slaazsl pia
p9° 42 oS sludl 3 (ald JS5 a0 @i Jpame sl 4 el Gl axil @ azgi |
333l Eolan s 90 4 Laoolys Lol b olyen il oass Ghutigd 5 428l s
S (130 o Wolae 5915 5 40 deeslys Cod W Cuns  SKen bbb Jleel (gl o
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Table (3) Estimated parameters of the cost function in different functional forms

alaly ols Ceard b oo Jloyi

: 2o . 5 S Spaians b oss Jloy Slgoly laymile Ceard b o Loy
Normalized by thﬁlglrjltce of intermediate Normalized by labor wage Normalized by the price of machinery
gt P9S 42,0 Sgluil s gt P9 4,9 Ssluils st P9 4,9 bl T Sl
Leontief Quadratic Translog Leontief Quadratic Translog Leontief Quadratic Translog Description Parameter
2/4™ 0/14™  9/75™" 1/004 -1/75""  9/75""  -6/85™" -1/47" 9/75™" lawe 5l Lo B
(2/26) (4/64) (5/98) (1/086) (-2/84) (5/85) (-4/72) (5/85) (4/12) Intercept ’
1/80 1/01 1/07 ~ ~ 21/01 3/19 1/07 S5 (955 O patud BWo
(0/81) (5/81) (6/77) (1/29) (3/82) (6/67) Labor wage
1/18%* 0/008* 0/48%* -0/004 -0/10 0/48%* alaly oolgs Cood B
- - - B a
(6/75) (1/75) (3/75) (-1/10) (-0/40) (3/68) Price of intermediate input
0/12  -0/12""  -1/22™ -0/14 -0/34  -1/2277  1/02 -0/22 -1/22"" RS RCINE Bl
(-1/18) (-0/18) (-8/18) (-1/16) (-0/16) (-8/16) (-1/08) (-0/98) (-7/98) Price of land
(3/20) (5/20) (4/89) (2/64) (2/59) (4/97) Price of machinery
-0/10 -0/016  0/16™ ) ) ) 0/21" -4/21" 0/16™" I S S p50 Oy Bwo,
(-5/52) (-0/52) (6/42) (5/36) (-2/36) (6/36) Square of labor wage
0/45*;,&& o/33:,w 0/093*:,## 0/36%H _0/46 0/093;“« . ) ) WLA DQLQJ “ o w ija u|y Bmz
(6/28) (5/08) (5/28) (5/58) (-1/85) (5/90) Square of price of machinery
0/05%+ 0/56** 0/002 0/36 -0/26 0/002 ~ ~ B dasly oolys Ceod pgs g Ba,
(6/28) (6/08) (0/42) (0/38) (-1/60) (0/42) Square of price of intermediate input
0/002**  0/002  0/26™* 0/63 -1/70 ~ 0/26***  0/003*** -1/97 0/267* e Caosd pgs Oy Bl
2
(2/34) (0/034)  (10/41) (0/66) (-1/85)  (10/75)  (14/72) (-0/65) (10/67) Square of price of land
-0/92""  -0/42""  -0/44" 0/04™" -0/44°  -0/44" -0/004(-  -0/117" -0/44" o3 olpee v

(-5/02) (-5/92) (-1/92) (3/92) (-1/92) (-1/29) 1/28) (-11/28) (-1/32) Amount of production
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Table (3) Estimated parameters of the cost function in different functional forms

alaulg oolgs Cad b ol Jlo
Normalized by the price of intermediate

S G9ym et boals Jloy
Normalized by labor wage

Slgoly b pisle Caad b onls Jlo s
Normalized by the price of machinery

input
ity SRS skl it poo ez, Seluly sl pos 4z, bl T Sl
Leontief Quadratic Translog Leontief Quadratic Translog Leontief Quadratic Translog Description Parameter
-0/017 -0/037* 0/037 0/037 0/37 0/037 0/017 0/002 0/037 g lie peo lgs v
(-0/05) (-2/05) (1/47) (1/59) (1/48) (1/47) (1/22) (5/29) (1/42) Square of production ’
5 55 ool slaceod Jlize i
~ ~ ~ ~ _ 1/37 0/001 0/003 alals Bwoa
(-2/44) (0/74) (0/44) Interaction of labor & intermediate
input prices
0/00¥ 0/003  -0/094**  -0/44% 1/94%=  0/09*** - - - o 3 omdle 03l Caad Jlie i1 Bml
(0/26) (0/23) (-7/41) (-5/40) (3/19) 4 Interaction of machinery & land
(7/33) prices
- - - -0/002 -0/002 -0/006 -0/006"* -0/002 -0/006 ool g ooy slowed  blie i Bla
(1/16) (1/17) (-1/15) (-1/75) (-1/20) (-1/15) alals
Interaction of land & intermediate
input prices
- - - 0/89 0/006*  0/0005 - - - o3lgs 5 oreiile slocaesd i il Bma
(0/88) (1/87) (0/85) alaly
Interaction of machinery &
intermediate input prices
-0/34 -0/034*  0/0005 - - - - - - Go 5 oeile glocaesd Jline 51 BmMwo
(1/07) (-1/87) (0/035)

5
Interaction of machine & labor
prices
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Table (3) Estimated parameters of the cost function in different functional forms

alaly ols Ceard b oo Jloyi

- - - ) L5 g dpeiwd boads Jloy Slgoly b pciile Ceand b oo Jlo s
Normalized by thﬁlglrjltce of intermediate Normalized by labor wage Normalized by the price of machinery
gt P9S 42,0 Sgluil s gt P9 4,9 Ssluils st P99 42,9 bl T Sl
Leontief Quadratic Translog Leontief Quadratic Translog Leontief Quadratic Translog Description Parameter
-0/46™"  -0/56""  -0/16"" - - - 14/35"" 2/08 -0/16™" 5 5 Sy slaciand Jilite i Bwol
(-5/40) (-3/40) (-7/40) (7/84) (0/92) (-7/40) e
Interaction of labor & land prices
0/010 0/018 -0/019%* - - - -0/03%* 0/039* “910/0%** IS (6o, Sjetad g adgi Jilize 3] Bywo
(0/33) (0/45) (-3/51) (-0/09) (2/39) (-3/39) Interaction of production & wage
0/82 -0/11**  -0/003*** 0/005 0/056 - - - oeile Ceagd g adgs Jlite i1 Bym
(0/81) (-3/37) (-3/57) (1/61) (8/61) 0/003 Interaction of production &
(-3/57) machinery price
- - -0/0005 0/0005 0/01%** -0/009%*  -0/039%**  alauly osles ceod g 0y Jilie 5l Bya
(-1/26) (0/96) 0/039 (7/01) (1/66) (-7/08) Interaction of production & price of
(-7/26) intermediate input
0/002** 0/002 0/120%* 0/13 1/49 0/12%* 0/03*#* -1/97 0/124%* Oy Caand g odgs blae 3 Byl
(2/34) (0/034) (12/41) (0/06) (1/75) 4 (19/88) (-0/65) (11/67) Interaction of production & land
(10/55) price

Source: Research Findings Geiod sloadl taie

significant in 1%, 5% and 10% respectively.® ¢** % 3ol o ao)0 Vo 5 00,0 0 o )3 ) mhuw j0 ()l cixe oasmslis cui a4 %
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Table (4) Comparison of statistics in different functional forms

s £9° 472 Soluil s Loo)LAT
Leontief Quadratic translog Statistics
0/52 0/48 0/96 i @l e o

R2 coefficient of the determining cost function
7/22-4%* 6/22 o 4/32 z sy &'l‘ LS‘)'.’ ‘)'.“S)l? °)L‘°‘
Jarekbra statistic for the cost function
. o e . ‘ T
4/03 1/73 1/43 BLRTITN GL”L"” &b glp sl °)L°‘.
Jarekbra's statistic of the labor demand function
e Lol b gl 1S o, Le]
3/33 3/05 3/33 OFe) SR TR St RS O
Jarekbra's statistic of the land demand function
alaoly oolys Lol abi gl 1Sl o, Lol
Jarekbra statistic of the intermediate input demand function
Jarekbra statistic of the machinery input demand function

EETY sk

34/81 19/91 34/81™""

13/5v " 20/34"" 13/54

7/24 8/1 8/80 4 b eln Blasy °)L_°‘
Brochpagan of the cost function
ok . . iy ; s slolss b ¢l e Bz Ll
12/41 13/3 12/01 OL SS9 °‘>LQ‘ S é’ Slr OPhEr °)-
Brochpagan of the labor input demand function
1/50 1/30 3/20 U""’) c.)l.@{'s 6L4Lm éuL LS‘)'.‘ ulfl-'tﬁf c)Lal
Brochpagan of the function of land input demand
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Table (4) Comparison of statistics in different functional forms

] pgd dz 0 Selusl s Loo Lo
Leontief Quadratic translog Statistics
ala! ; slolas b sl Bl Lo
4/80 2/78 4/80 9 °°L€A Lg éi’- 6)" OPREIIR ) .
Brochpagan of the intermediary input demand function
3/20 0/98 1/60 Slgol g b yuisle oolys LgLaUu é:l.: &ly ulfbcj).: e.)Lcl
Brochpagan of the machinery input demand function
47 42 72 Tl e 2oy
Percentage of significant coefficients
Source: Research Findings iz sloasil o

Critical value of Jarekbra statistic = %2,0.05=5/99
Critical value of Brochpagan statistic for cost function = 19,005 =30/14
Critical value of Brochpagan statistic for input demand functions = y2s,0.05= 11/7

&b Sl (ool Gl ol aze b Sy Vb (mis slatdl slagygesl 58
@ S a8l 5 yaie g ool Cuad [0 Sy az o 5l (Kl g 4 Cod a5,
eon &l el ond Jlosl (s slacard Jood b (sRen Lo il beoolys coad
(I il (Srod 995 GRS (525565 5 e (eSile ainse b laboys S0
WJooz onl slapd; sl pcasloads 2,0 (0) Sy 50 2ld 432 5 53,50 Slapge
oo 3l 5SS soue odsline e il 4 aoolys Qfl il SadogS gla yiiS
b rizma Sgdge atdpdy Soluidls ol gly boolys Cand )0 e byl ol pliy ]
Laosalive saan slil 4 (aled anzm g 00d 0351 Slaptes (G398 Blien o9 Coio & 4z g5
D98 ee el i Adsl liee 5 ool Cad o 2leSe bk ((B) Jsumleed, sl
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Table (5) Allan substitution Own-price elasticities, estimated shares and Marginal cost in the
Translog cost function

S Ot Sl &b slo gl
Minimum Maximum Average Structural parameters
-0/085 -0/011 -0/046 S S55 shasd 057 S
Own -price elasticity of labor
-0/48 -0/30 -0/37 ool lomile et 05> i
Own -price elasticity of Machine
-0/84 -0/15 -0/34 025 o 255 S
Own -price elasticity of land
-1/90 -0/85 1/12 dhaly 03led (et 255 A5
Own -price elasticity of intermediate inputs
13/01 20/57 21/81 (22,2 5 508 e
The share of Labor (percentage)
20/49 32142 26/53 (22,2) V] pdle e
The share of Machine (percentage)
21/93 60/37 42/91 (32,9) oo e
The share of Land (percentage)
0/05 19/27 8/73 (22,2) ebasls 035 e
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Table (6) - Comparison between different forms of the translog cost function with the
inclusion of Dummy variables
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Table (6) - Comparison between different forms of the translog cost function with the
inclusion of Dummy variables
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Table (7) Average elasticity of size and elasticity of cost based on Translog cost function
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Figure (1) Values of return to size in the studied farms
358 goae LKL saen glp ojlail 4 cacd 003l el )b goue e Sl A Az g3 b

b Bl oo g OISl (gm0 990 @2 S5l (6l it 03I (e ISl el oo SO



1AL 6 S b0 wrp

Syge ladiges )3 9 wiboe ol Jlo jo plizes biwglo aije (lie &5 Coul dme ol
o3Il plizeen g slaanjo 1alS slp Gl oo 9 0090 ainge o3l Ghilo guoly o cadlllas
9 odsi blie )0 lawgle aje LS pl (yog Cawyo 5l lassbol (gly ol ol bl L
Ay a5 Cewl yol pleaiiSanl 5 Jloges ool iCal ouls sy (V) Sloged jo cilS 5 o
O 9 WSl e 20l 50 5 (Jo3 Glizres (o) 990 Sbadiged ;0 addsi slaaxly (Sl

Db e pdy Bl adg slaasly ags ol

20000
ae
¥ 15000
R
ds
2 510000
29 'S
29 L 2
325000 g‘ ( s .‘ PUS * *
v & (rRskS)a 5 e
X< 0 PRODUCTION QUANTITY (KG)

0 10000 20000 30000 40000 50000

Source: Research Findings Gebos sloasdl aie

aelgi il )0 bwgio a3 (V) Hloged
Figure (2) Average cost versus production
35 (AC) lavgio aje b davgio duie 09 (Jop b alal) jo oo aal Cdlas wul s
Slod G503l g BTl Gog Jloy 4 by e ol doas b 503l 5 lawgio atje (555l
S e 9l ) oS il ey ] gl a5 0l pusy il
(AC) Lansgio aiy 30 &5 03 »p i (A) Jguzr
Table (8) Results of estimating the average cost function (AC)
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Table (8) Results of estimating the average cost function (AC)
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Extended Abstract

Introduction

The increase in production costs of rice in recent years has led to a significant
increase in its prices in Iran. On the other hand, small lands are very common in
rice farms, which, as economists believe, leads to the lack of optimal use of
production resources and consequently increases production costs of rice and its
price. Therefore, empirical investigation of economies of size in rice farms is
very important for reducing production costs. The present study has been
conducted with the same purpose in rice farms in Guilan province, which is one
of the main centers of rice production in Iran.

Materials and Method

To achieve purpose of the present study, data on rice production and its costs
were collected from 180 farmers in four cities of Guilan province for the 2019-
2020 crop year. Using Duality's theory, the cost function and demand functions
of labor, machinery, intermediate inputs and, land were estimated in three
flexible functional forms namely Translog, Normalized Quadratic, and
Generalized Leontief. Then, the best functional form was selected using
econometric criteria. Based on the estimated parameters of the best model, the
elasticity of the size was estimated. As well, average cost function of rice
production was estimated and based on it, the elasticity of the average cost with
respect to the production was calculated.

Results and discussion

The results show that Translog functional form is the most suitable form for the
expression of rice production technology in Guilan province. Results show that
structural parameter of “Return to Size” for paddy farms is equal to 1.33 in
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average and is greater than one for all the observations. As well, elasticity of
average cost relative to production is negative for all the farmers. Therefore,
estimated models prove the advantage of economies of size and negative slope
of average cost function in all rice farms in the Guilan province. So, there is no
any farm with efficient size in the studied sample and it is possible to reduce the
production costs and the cost price of rice by increasing the size of production
for all the farms.

Suggestion

based on the findings of this research, land integration policies and increasing the
size of rice paddies are suggested as an effective strategy to reduce production
costs of rice production.

JEL Classification: 013 .C01, C32, C51, D22.
Keywords: Economies of size, Cost Function, Rice, Gilan Province, Iran.



