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Table 1- Paddy area under cultivation, production and yield in year of 2005-2013

(c5 Oge) W5 5o

Year Area under Cultivation (1000 Ha)  Production (Mil Ton)  Yield

Juw (s 150) CuiS 15 gebanw
2005 630.5
2009 536
2013 539

2.61 4142.6
225 4205.6
235 4354.2

(V+) 5355L88 4oblol zislo
Source: Agricultural bulletin (20)
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Table 2- Paddy area under cultivation and production according to provinces and farms size in year of 2005-2013

@ bl AL IYAA yyay IYAL VYAA yyay
Provinces 2005 2009 2013 2005 2009 2013
(o yd) Sgidds S g5 1)) Coild 1 b (o yd) Sgidiis Jgnammo adlgi

Harvested area of land under paddy cultivation (percent)

Paddy production to rough rice (percent)

e
ok 32.96 41.35 37 35.94 46.09 38.4
Mazandaran
Ry
oo 31.73 3391 28.2 28.38 29.35 24.7
Guilan
obeds 9.36 9.45 8.8 8.78 9.2 8.8
Golestan
i 9.2 4.42 13.6 8.41 4.66 14
Khozestan
o 7.81 4.2 6.4 8.66 3.86 8.2
Fars
(LS )3 p,55LS) £)l50 A5 (:0ke
Farm production average(Km/Ha)
5
ob®) 4516.81 4687.6 4525.4
Mazandaran
S
oo 3507.02 3639.7 3808.7
Guilan
obeds 3889.73 4090.99 4382.7
Golestan
ors> 3788.83 3669.01 4508.2
Khozestan
6]
o 4594.3 4666.59 5588.3
Fars
(b)) as 50 0jll
Farm size (Ha)
0> 4050 ol 233 18.9 16.2
Farm size >0.5
Joa< 1o 05l <y
[0S acyjm il 293 31 30.5
0.5> Farm size>1
< 005l <
VS epjeoful <Y 29.6 30.5 32.7
1< Farm size<2
¥ aese ejlil v 1.2 1.7 122
2< Farm size<3
4o 0 05101 >V 6.6 79 34

Farm size>3

(V+) csjyalisS aoliylol sislo
Source: Agricultural bulletin (20)
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1- Stochastic Frontiers
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Table 3- Estimated coefficient of paddy frontier production function

gy b.\.\:}b”iﬁ%ﬁé '[a)lni gy b.\.\:}bﬁiﬁ%’\é tb)lai
Variable Estimated coefficient  t statics Variable Estimated coefficient t statics
By constant 0.277 7.8 Bos -0.0183 -1.1
B, labor 0.043 3.1 Bos 0.0070 0.6
B, seed 0.471 222 Bas 0.0014 2.8
Bsfertilizer 0.329 12.4 B 0.0227 24
PB4 pesticide 0.240 7.4 Bss 0.0045 0.8
s water 0.280 43 Bis 0.0076 43
s machinery 0.170 32 Bas 0.0012 0.5
By 0.102 4.1 Bas -0.0080 3.3
B2 -0.024 -1.8 Bse 0.0040 0.7
Bss 0.084 1.6 B, time 0.0519 16.2
Bas 0.071 23 By time-squared 0.0045 2.8
Bss 0.044 0.3 Bu -0.0254 5.4
Bes 0.068 3.7 Bo 0.0013 0.4
B -0.0044 2.4 B 0.0056 1.1
Bis -0.0971 0.4 Bu 0.0213 49
B 0.0683 2.1 Bes 0.0018 0.7
Bis 0.0415 2.8 Bis 0.0234 3.1
Bis 0.0174 36  we{mgE g 0.0342 10.8
e
0.0050 0.6 - = 0.0738 13.6
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Table 4- Technical efficiency according to year, provinces
and farm size
IYAL  YYAA IYAY
2005 2009 2013

According to Provinces
5k
ok 072 079  0.86
Mazandaran
UMS 069 075  0.79
Guilan
© 0.64 0.70 0.69
Golestan
it 068 070 0.73
Khoozestan
ol 076 081  0.86
Fars

acje [31{EH RUWS »
According to farm size
/0> as 0 0jl)

] 0.61 0.67 0.73
Farm size >0.5

o] 0 < deyie 050l <Y
0.5> Farm size>1
Y <aeyie ojlul <Y

1< Farm size<2

Y <as)e ojlul <Y

2< Farm size<3
ac )i c)'L\J‘ >y

0.69 0.74 0.75
0.69 0.72 0.77
0.74 0.78 0.81

. 0.74 - 0.81
Farm size>3

sum 0.69 0.71 0.73
3uio0 soassl, sisle

Source: Research finding
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Table 5- TFP growth decomposition of paddy during 2005-2013

Oy go Ol 203 AVl 4 £ 55 bawgio
Source of Changes Change percentage Mean of annual growth rate
2005-08  2009-13 2005-13
o 2Dl Sl 10.6 8.6 23
Technical efficiency change
b el
o S 56 22 0.9
Technical change
oo oo (25 e 7.8 6.4 1.5
Mazandaran Scale efficiency change
2 @IS Sl 22 2.1 0.01
Allocative efficiency change
el JS' 590300 s 2% 15.1 48
TFP change
P S et 8.6 438 1.6
Technical efficiency change
b el
o S 2.7 25 0.6
Technical change
oA oo S 45 3.9 1
Guilan Scale efficiency change
oeatS G e 1.2 38 0.6
Allocative efficiency change
Jolse S (5590 80 i 17 15 3.8
TFP change
P S et 3.9 1.4 0.3
Technical efficiency change
b el
o S 2.1 23 05
Technical change
ot oo G Sl 43 3.9 1
Golestan Scale efficiency change
e G St 0.7 1.7 03
Allocative efficiency change
el JS' 590300 s 1 6.5 )05
TFP change
S et 34 41 0.9
Technical efficiency change
b el
o S 23 1.8 05
Technical change
Obwsjg> oolde )5 Sy 54 47 12
Khoozestan Scale efficiency change
oeatS G 2.9 14 05
Allocative efficiency change
el JS' 590300 s 14 12 31

TFP change
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Table 5- Continued
A S i Ol pudi Ao 43 AYlo wudy & 55 bawgie
Sourcﬁch.an e Change percentage Mean of annual growth rate
g 2005-08  2009-13 2005-13
P Sl 6.5 64 1.6
Technical efficiency change
5l
o 17 23 05
Technical change
ot oo S et 1 7.9 23
Fars Scale efficiency change
a3 S St 1.8 24 0.5
Allocative efficiency change
st IS 5y90s00 Sy ) o i
TFP change
P 7.3 5 1.5
Technical efficiency change
5 el
o e 08 1.7 03
Technical change
&g oo L Ol 9 7 1.9
Sum Scale efficiency change
oS S Sl 2.9 33 0.8
Allocative efficiency change
«./L"I5'° J§ 900 "’I)‘““"J 20 17 43

TFP change

30 soassl, sisle

Source: Research finding
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Table 6- Scale elasticities according to year, province and
farm size

IYAL  IYAA IYAY
2005 2009 2013

bl s
According to province
NI
ol 113 112 112
Mazandaran
oS 1L12 113 112
Guilan
beds 114 115 113
Golestan
it .18 115 119
Khoozestan
o 1.14 114 118
Fars

()Lim) ac)je bjl.ﬁl .
According to farm size (ha)

foecpeoll 0y 26 127
Farm size >0.5
/0 < deyie 05l <Y
0.5> Farm size>1
V< deyieojlul <Y
1< Farm size<2
¥ <as)je ojlul <Y
2< Farm size<3
ae)i0 0jl0l >V

1.17 1.21 1.22

1.08 1.19 1.18

1.05 1.09 1.13

) 1.01 1.05 1.09
Farm size>3

Eoeze 1L12 115 117
Sum

suins glaaily sislo
Source: Research finding

&l

.

1-  Akbari N., and Ranjkesh M. 2003. The Study of productivity growth in agricultural section of Iran. Journal of
Agricultural Economics and Development, 11(43&44): 117-142. (In Persian with English abstract)

2- Alirezaei M., Abdollahzadeh GH., and Rajabi M. 2007. Analysis of locale difference in agricultural section
productivity. Economics & Agriculture Journal, 1(2): 241-254. (In Persian with English abstract)

3- Baily M.N., Manyika J., and Gupta S. 2013. U.S. productivity growth: An optimistic perspective, international

productivity Monitor,25: 3—12.

4- Battese G., and Coelli T. 1995. A model for technical inefficiency effects in a stochastic frontier Production

Function and Panel Data. Empirical Economics, 20(1): 325-332.

5- Battese G.E., and Coelli T.J. 1992. Frontier Production Functions, Technical Efficiency and Panel Data: With
Application to Paddy Farmers in India. Journal of Productivity Analysis, 3(1):153-69.

6- Behrooz A., and Emami Meibodi A. 2014. Technical, economical and allocative efficiency and productivity
measurement of crop sector, Agricultural Economic Research Journal, 6 (3): 43-66. (In Persian with English
abstract)

7- Coelli T.J., Rao D., O’Donnell C.J., and Battese G.E. 2005. An introduction to efficiency and productivity
Analysis, 2" ed. New York: Springer.

8- Coelli T.J.A., Estache S., Perelman A., and Trujillo L. 2003. A primer on efficiency measurement for utilities and
transport regulators. Washington, DC: The World Bank.

9-

Cummins DJ., and Xie X. 2013. Efficiency productivity, and scale economies in the U.S. property-liability



ARA

w30 A 3 @l )l i Gbayliwl 5 g wdei Jolge IS (5590 50 (o

10
11

12

13

14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29
30

31

32

33

34

insurance industry, Journal of Productivity Analysis, 39(2):141-164.

Diewert W. E. 1992. The measurement of productivity. Bulletin of Economic Research, 44: 1-166.
Emami Meybodi A. 2000. The principal of efficiency and productivity analysis. Institute of studies and trade
researches. Tehran. (In Persian with English abstract)

Heshmati A., and Kumbhakar S. C. 2011a. A general model of technical change with an application to the OECD

Countries, Discussion Paper, No. 6004.

Heshmati A., and Kumbhakar S.C. 2011b. Technical change and total factor productivity growth: The case of
Chinese Provinces. Technological forecasting and Social Change, 78: 575-590.

Jin S., Ma H., Huang J., Hu R., and Rozelle S. 2010. Productivity, efficiency and technical change: Measuring the
Performance of China’s Manufacturing Agriculture, Journal of Productivity Analysis, 33(3):191-207.

Khazaei F., and Amraei B. 2015. Assessment of Tomato TFP by Malmqvist Index, Agricultural Economic
Research Journal, 7 (3): 83-98. (In Persian with English abstract).

LiJ., Zhang J., Gong L., and Miao P. 2015. Research on the total factor productivity and decomposition of chinese
Coastal Marine Economy: Based on DEA-Malmquist Index, Journal of Coastal Research, 73: 283 —289.

Lovell C.A.K., and Schmidt S. S. 2007. The Measurement of Productive Efficiency: Techniques and Applications.
New York, Oxford University Press: 3-67

Margono H., Sharma S. C., Sylwester K., and Al-Qalawi U. 2011. Technical efficiency and productivity analysis in
Indonesian Provincial Economies, Applied Economics, 43(6): 663-672.

Mendi P. 2007. Trade in Disembodied Technology and Total Factor Productivity in OECD Countries. Research
Policy, 36: 121-133.

Ministry of Agri-Jahad. Various years.Agricultural bulletin.

Nigel K., William M., and Roberto M. 2008. Decomposition of total factor productivity change in the U.S. Hog
Industry. Journal of Agricultural and Applied Economics, 40(1):137-149.

O’Mahony M., and Timmer M.P. 2009. Output, Input and productivity measures at the industry level: The EU

KLEMS Database. the Economic Journal, 119: 374-403.

Oh D.H., Heshmati A., and L66f H. 2012. Technical change and total factor productivity growth for Swedish
Manufacturing and Service Industries. Applied Economics, 44(18):2373-2391.

Oh D.H. 2015. Productivity growth, technical change and economies of scale of Korean fossil-fuel generation
companies, 2001-2012: A dual approach. Energy Economics, 49: 113-121.

Orea L. 2002. Parametric decomposition of a generalized malmquist productivity index. Journal of Productivity
Analysis, 18(1): 5-22.

Rezapoor S., Mortazavi S.A., and Mojaverian S.M. 2011. The study of main factors in productivity growth of
Paddy Producer Provinces in Iran. Iranian Journal of Agricultural Economics and Development Research, 41(2):
467-479. (In Persian with English abstract)

Salami H., and Shahbazi H. 2010. Measurement and analysis of productivity growth in irrigated wheat production
in Iran: A Comparison between Time Trend, General Index, and Divisia Index Approaches. Iranian Journal of
Agricultural Economics and Development Research, 41(2): 127-255. (In Persian with English abstract)

Shirani Bidabadi J., Ahmadi Koliji S., and Aminravan M. 2015. Assessment of dry land Wheat TFP in North of
Iran, Agricultural Economic Research Journal, 7 (1): 137-155. (In Persian with English abstract)

Syverson Ch. 2011. What Determines Productivity, Journal of Economic Literature, 49(2): 326-365.

Tahamipoor M., Saleh A., and Nemati M. 2014. Measuring and decomposing total productivity growth of sugar
beet production factors in Iran. Journal of Sugar Beet, 29(1): 113-127. (In Persian with English abstract).

Thirtle C., Piesse J., Lusigi A., and Suhariyanto K. 2003. Multi-factor agricultural productivity, efficiency and
convergence in Botswana, 1981-1996. Journal of Development Economics, (71): 605— 624.

Van Ark B., O’Mahony M., and Timmer M.P. 2008. The Productivity Gap between Europe and the United States;
Trends and Causes, Journal of Economic Perspectives. 22(1), 25-44.

Zare A., Chizari A.M., and Peykani Gh. 2005. Analysis of total factor productivity growth of Cotton production in
Iran, the Fifth Biennial Conference of Iranian Agricultural Economics, Zahedan. (In Persian with English abstract)
Zohrevand S., Mohammadinejad A., and Gilanpour O. 2015. Analyzing effect of Rice import on Iran's domestic
market for 1982-2011, Agricultural Economics Research, 7 (3):59-71. (In Persian with English abstract)




