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Table (1) Name and description of hypothetical independent variables affecting rice productivity

c)_M’, " e PU
Description Variable name

Age (Year) - (Jlo) oy Age
C=nbo 5 V=(550laS (ojsel 0590 5 and L0) (aass Exp

Specialization of farmer (agricultural graduate=1, others=0)
Experience (Year) - (Jlo) (5,5LeS 4l His
Education (Year) - (Jwazs b Jlo jlod) Oass ol Edu
Number of family members - (slaxs) oolsils slacl Lo Fam
Number of children - (slaws) )las;,8 leis Chi
Number of boys over 15 years old - (slaxs) JLVO oYUy 035,8 Jlos Boy
Number of daughters over 15 years old - (slass) JLoVO YL o 035,8 Lo Girl
Main job (agriculture=1, others=0) - (+ = nlw 9 V=(5;,5leS) Lol Joi Jm
Second job (agriculture=1, others=0) - (- = plw § V= (5,5LaS) pgs Jads Js

(=3 9 V= ab) (65,9la8 ,US yo o1 Jai sl ls JobZA

A freelance job alongside an agricultural job (yes=1, no=0)

(=l 5 V=6559l88 5 slls e9) (s559leS Jid Lo s
Only agricultural job (yes=1, no=0)
C=x 5= ab) Glog 5 5 ok 12 Plan
Implementing land equipping and renovation project (yes=1, no=0)
¢ =)%.L“’ 9 \=u;l’“’ 05)) J?"’“’ 05) Cou
Rice variety (native variety=1, others=0)

(= plo g V=lowgio 5 05 cod) (o) slo

leveling of farm land (low and medium slope=1, others=0)
C=plos g V=l coas) S s Qua

Quality of soil (good fertility=1, others=0)
S 5 slil 0 Jb)y Osabes 09) e slago l! Rentl
Land rent (10 Million Rial-Hectares)

(v =dndad S 5l o 9 V= dxdad O) Oladad Lo

Pie
Numbers of land fragments (one segment=1, more than one segment =0)
Distance among land fragments (Meter) - (;is) baskd 1o alold Dispi
(o) CigSw Joeo 3l ey alold Dis
Distance of land from the place of residence (Meter)
Area under cultivation (M2) - (a0 yiw) CuiS 5 zhaw Ha
(= gmwd O yg0ds g V=Y pile 5l eolanl) o gul 55lSe Tec
Mechanization (cultivation using machineries=1, others=0)

Doing second cultivation (yes=1, n0=0) - (-=,.5 5 Y=al) pgs ciS plxl Sec
C=Erb slaned 5 V=0huisle (0,8 slojed) (ol i adlais Place

Geographical area (west of Mazandaran province=1, others=0)




VY. Gl Wl wyy

2 ls Jooz ol Jsl sl ams oo LS 1) digy sl yeiin hrogi slo oylel ¥ Jgur
6ot ol Ol oty g 00 dplims (V) alal, 51 ooliiasl b 45 smo o Lt |, (5900
OliastaS Olee 3 S50 ALY Oliae (2 eS Sg Wale> G das ol diges (xSl
v bagie ¥ Jsar sloosls sl ailice YIOA o oyt g +/FA by diges
sl Jls AY YY) iy 5 deaS 45wl oo Jlo FRIEY oy oIS
BV Jolo gl 5 ¥ Jolao (glaieeS a5 ol Jlo V¥ a5 o058 3 U] aiils puSilo
JLVA T acian a5 a5yl Odeass Jlo V) sga Sl job 4 o LS ol L
Vb ohSals uSiles jebay ool FIVO LIS solgils slael Jlad ouSils o
U csaleo UF 311 sles oylal Lansgto oty o 550 +IV) g e +/3) a5 0ils 05,8
Sodahd alols wiS o yetd b,y gebee VoV U L) akis 09 5145 wll oo LS 52 50
MF g e DAY Siloo joboay Loy ol 5leS’ S8 oo b (s Aol 5 150080 51 (e
YO g ¥er (o a5 03 @pe o VVFA 3900 iy 2l o o (nS0kee a0 e
b se yite @pe i

odalin ¥ Jguz 10 a5 458 lan aos o lis 1) (gilore by s shrosd s o )T ¥ Jgu
ol pll () 2 390 adlate (SN)1 51 (590 YO) 0o )3 TV )5 (g5lusi 5 5 b 09 o0
VO ol g S o sl oais plail ouls oL 7,k Lol 51 (0,90 AT) s )0 O jo g
SbiS paazs lilo ()1 )slaS 5 VY Jolae oy 0V Ll (g 2 990 dilate ) 555liS
(2,0 YY) 5,0lis OY b puioren aiiilad (65,0liS aass o )IKILL as 0 Y g o0y
a5 ol Jad LS o 50 15,0laS 5 (03 VYY) duoy0 AT 5 00g (55,588 Ll ol Jads
Ol5oglaS 515 0F) wo s YF aidlise Jorte pgo Jod (lyie @ (65,9Le8 Jad 4 i)l
s ao,0 VF Joles LS YO Lets 5 wijlo o LSy 1) (65,5leS” Jads oo g olil i oo
s 53 pleS i



YRR/ o jlois/ V¥ A/ (55 59Les™ LB 11V F

gy S e Smogi 51 oyl (V) Jour
Table (2) Descriptive statistics of continuous variables

Jou A s Sl L o e 0
andar : o . ariable
deviation Maximum Minimum Average Description name
0.28 258 0.48 1.00 90 AL pro
Productivity index
15.80 87.00 23.00 46.42 (L) g Age
Age (Year)
9.62 47.00 2.00 12.93 (Jlo) il Hiis
Experience (Year)
5.15 18.00 0.00 11.06 (Jlo) Dz Edu
Education (Year)
141 9.00 2.00 4.25 odlgils- (gliel o Fam
Number of family members
1.62 8.00 0.00 2.05 353 slas Chi
Number of children
1.15 5.00 0.00 0.91 o O3 Sleds Boy
Number of sons
1.01 4.00 0.00 071 £ Q558 e Girl
Number of daughters
Ot -l Ogekes 09) L o)l
21.02 20.23 591 9.40 Land rent (10 Million Rial- Rent
Hectares)
(o) lalad oy alold o
629.92 3000.00 0.00 501.82 Distance among land fragments ~ Dispi
(Meter)
() oS oo 5l yaoy alold )
378.54 2200.00 200.00 815.97 Distance of land from the place Dis
of residence (Meter)
563.53 3500.00 400.00 1148.42 (g2 ye) SeiS 0 el Ha
Area under cultivation (m?)
Source: Research Findings iz slaazsl e
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Table (2) Descriptive statistics of dummy variables

Observations equal to Observations equal i ol
=B Desgr)iw tion Variable
RV Slaws KW Slaws P name
Percent  Frequency Percent  Frequency
C=p> 5 )= a) silog 5 55 )b 2]
53 84 47 75 Implementing land equipping and renovation Plan
project (yes=1, no=0)
LS‘“)?‘A‘ 0,90 § Oeass sl)ld) aass
93 148 7 11 (=ple g V=(55,0la8 Exp
Specialization of farmer (agricultural graduate=1,
others=0)
67 107 33 52 Conlo 5 ) =ipslss ol Jo) ol it am
Main job (agriculture=1, others=0)
9 V=pes Jad Slyie 4y g5 )liS Jad) poo Jad
16 27 84 133 C=plo Js
Second job (agriculture=1, others=0)
(r=p2 9 V= aly) (55 0liS ,LS o ol)'T Jass lyls
66 105 34 >4 A freelance job alongside an agricultural job Jobza
(yes=1, no=0)
84 134 16 25 (= 5 ) aly 5yslas” Jad b ams
Only agricultural job (yes=1, no=0)
16 25 84 134 mnbe s Voo 03)) Jpame o3, Cou
Rice variety (native variety=1, others=0)
(=plo g V=lawgio 5 0 o) (o) cand
52 82 48 7 leveling of farm land (low and medium slope=1, Slo
others=0)
30 47 70 112 C=pbo s =le i) S cois Qua
Quality of soil (good fertility=1, others=0)
(s =ankad S 5l i g V= dadad (O) Slakad Lo _
53 101 47 58 Numbers of land fragments (one segment=1, more Pie
than one segment =0)
(+= plo 9 V=Y T pile 51 ooliiwl) ¢guml 5o
47 74 53 85 Mechanization (cultivation using machineries=1, Tec
others=0)
49 78 51 81 (o> g )=al) o S el Sec
Doing second cultivation (yes=1, no=0)
9V =ohwile (28 slo ) kil adlase
56 89 44 70 (= Ers slogd Place

Geographical area (west of Mazandaran
province=1, others=0)

Source: Research Findings
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Table (4) Results of linear model estimation for first cultivation using OLS method

t o Lol ol o i pl
. . . Variable
T Statistics Coefficients Description
name
-4.88 -0.35% he 5l 200 c
Constant
6.56 0.12%% 2L Silagi 5 e b Plan
Land equipping and renovation project
450 0.18% sl Rent
Land rent
251 0,06 stledliz adbie Place
Geographical area
-4.23 -0.14%%* Jyaze o) Cou
Rice variety
2.54 0.08** | oma® Exp
Specialization of farmer
402 0.08"** p9> S5 Sec
Second cultivation
-0.26 -0.004 SIS 2 Ha
Area under cultivation
2y . . .
61.14% R s 0
Coefficient of determination
B2 B .o . .
59.61% RE) ool Joosi (et 0
Adjusted coefficient of determination
1.05 LS )l o L]
(%2005=5.99)

Jarque-Bera statistic
0.10

2 S oo
(X%6.005=12.59)

Breusch-Pagan statistic
(doys 05 mhaw o o sxe® oo iy e )0 Sl S ¥ ias )0 SO v j0 o g FFF) Gadod slaaidl sae
Source: Research Findings (***Significant at 1%; ** Significant at 5%; * Significant at 10%)
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Table (3) Results of logit model estimation for first cultivation using the MLE method

ol el o Variabﬁle
T Statistics Coefficients Description
name
-2.01 2.7% he Sl B c
Constant
5.03 262 2l silegi s 5 b Plan
Land equipping and renovation project
2.14 0.30%* oo, Rent
Land rent
-2.45 -1.246% et adbe Place
Geographical area
-2.30 -2.27% Jgaze o) col
Rice variety
2.34 2.37* e Exp
Specialization of farmer
17 0.82* P93 =S Sec
Second cultivation
54.83% Estrella R-Square
45.13% Maddala R-Square
61.00% Cragg-Uhler R-Square
44.60% Mcfadden R-Square
9002.91 bl S 9051

Likelihood Ratio Statistic

84.66 Ls_..uu...u Cono Qo yo
Percentage of Correct Prediction

(doys 05 mhaw (o o sxe® oo iy e )0 Sl S ¥ ias )0 SO v jo o g FFF) Gidow slaadl iae
Source: Research Findings (***Significant at 1%; ** Significant at 5%; * Significant at 10%)
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Table (4) The final probability and the final effect of the variables in the logit model

Exp Sec Cou Place Plan ROy Ol w"‘ e pl
The worst status Coefficients Variable name
1 1 1 1 1 1 -2.70 Constant
1 1 1 1 1 0 2.62 Plan
0 0 0 0 1 1 -1.24 Place
0 0 0 1 1 1 -2.27 Cou
1 0 0 0 0 0 2.37 Exp
1 1 0 0 0 0 0.82 Sec
9.4 9.4 9.4 9.4 9.4 9.4 0.30 Rent
_ Ui lade
5.93 3.56 2.74 0.47 -0.77 -3.39
Prediction amount
0.99 0.97 0.93 061 031 0.03 - <l Jlexm!
Final probability
0.02 0.04 0.32 030 028 - _ <l S
Final effect
Final effect of land rent continuous variable under various scenarios
0.001 0.01 0.01 0.07 0.06 0.09 0.30 Rent
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Extended Abstract

Introduction

Increasing rice production in Iran is necessary due to population growth and
high per capita consumption. To this end, given the scarcity of resources, it
is necessary to increase the productivity of rice production. In order to achieve
this goal, the land equipping and renovation project has been implemented in
the country and large credits have been allocated to this project. Since the
most important rice - producing province in Iran is Mazandaran province, the
main goal of present study is to analyze the effect of implementing land
equipping and renovation project on productivity in paddy fields of
Mazandaran province.

Materials and Methods

To achieve the goal of this study, the required information was collected by
filling out a questionnaire from seven cities of Amol, Babol, Sari,
Mahmoodabad, Jouybar, Noor and Fereidoonkenar in Mazandaran province
for the crop year 2017-18. The Tornqvist-Theil index was used to calculate
the total factor productivity (TFP) of first cultivation rice. Then, to investigate
the factors affecting productivity, two models were estimated. At the first,
linear regression model was estimated using ordinary least squares method to
determine how much each factor affect total factor productivity of rice. At
the second, logistic regression model was used to determine factors
distinguish between high productivity farmers (who produce rice with TFP
greater than “the average productivity of all farmers” namely one) and low
productivity ones (who produce rice with TFP smaller than one) in first
cultivation rice. Independent variables examined in the models include farmer
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characteristics (such as age, education, experience, specialization, main job,
number of family members and number of sons and daughter children), land
characteristics (such as implementing land equipping and renovation project,
area under cultivation, leveling of farm land, quality of soil, land rent, number
of land fragments, distance among land fragments, distance of farm land from
the place of residence and geographical area) and production technology
(percentage of mechanization, rice variety and doing second rice cultivation).

Results and discussion

The results show that in both linear and logistic models, the variables of land
equipping and renovation project, land rent, geographical area (east vs. west
of the province), production technology in the form of improved varieties
(high yield vs. local) and doing second cultivation, as well as specialization
of farmer have had a positive effect on productivity while the scale of
production has no effect on productivity. Based on the logit model,
considering mentioned factors lead to achieve probability of higher
productivity by 99 percent whereas without those factors this probability
decreases to smaller than one percent. According to the linear model,
implementing land equipping and renovation project can increase rice
productivity index by 0.12. Also, the calculation of the marginal effect based
on the Logit model shows that the land equipping and renovation program is
one of the most important factors affecting rice productivity so that the
implementation of this project have caused to increase probability of
achieving a higher than “average productivity of all farmers” up to 28 percent.

Suggestion

Based on the results, considering that implementation of land equipping and
renovation project has taken many years, it is recommended to pay attention
to implement it as soon as possible in other parts of the Mazandarn province
to improve total factor productivity of rice.

JEL Classification: D24, Q15, C25
Keywords: Land Equipping and Renovation Project, Productivity, Logit Model,
Rice, Mazandaran Province.



