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PP: 65-84 growth. Cereal, including wheat, barley, rice and corn, because of its

important position in production and consumption, are the most
important agricultural products in Iran. In this study, by measuring the
average total factors productivity (TFP) growth and its components,
the situation of farm management and technological progress in cereal
farms of the southwest provinces of the country was analyzed.
Materials and Methods: The data envelopment analysis (DEA)
method was used to calculate the total factors productivity (TFP) and
analyze its constituent components (technical efficiency growth and
technological changes). Through the Ministry of Agriculture, yield and
production costs of cereal products including wheat, barley, rice and
corn as panel data for seven southwestern provinces, during a 12-year
period (2003-2014), were extracted and analyzed.

Findings: In most provinces, the main source of TFP growth in
irrigated wheat farms is due to technological progress, and in terms of
efficiency or farm management, the recession is prevalent. Regarding
rain-fed wheat, positive changes in technology and efficiency were
observed simultaneously only in Esfahan, [lam, Chaharmahal Bakhtiari
and Kohgiluyeh provinces, and in the case of rain-fed barley in Fars,
Kohgiluyeh and Ilam. The limitation of TFP growth in corn is mainly
due to poor farm management and, conversely, to rice due to the
stagnation of technology.

Conclusion: The decomposition of TFP growth into its components
showed different results in each province and each product. Therefore,
in some provinces, in the case of irrigated wheat and corn, due to the
lack of technical efficiency, educational and extension programs and
improving farm management are a priority. While for paddy fields, due
to the technology recession, the development of mechanization and
technology is a priority.
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Extended Abstract
Introduction

In all countries of the world, productivity
is an inexhaustible source of economic
growth. According to the National
Productivity Organization of Iran in 2018,
the low share of productivity growth in total
factors productivity (TFP) in the fourth
development plan (0.8%) and negative
productivity = growth in the fifth
development plan (-0.5%) in Iran's
economy has intensified the importance of
paying attention to the issue of productivity
growth in various sectors of the country's
economy. The group of cereal products,
including wheat (irrigated and rain-fed
cultivation), barley (irrigated and rain-fed
cultivation), rice and corn because of its
important position in production and
consumption, is the most important group
of agricultural products in Iran. Annually,
70% of the total area under cultivation of
the country's agricultural is allocated to
irrigated and rain-fed cereals. The
importance of productivity in the law on
increasing productivity of the agricultural
sector and the law of the sixth development
plan that 40% of the annual growth of the
agricultural sector should be due to the
growth of productivity is clearly stated. In
this study, the goal is for decision makers
and policy-makers to review the TFP
growth in cereal crops (wheat, barley, rice
and corn) so that appropriate decisions can
be made to continue or stop or modify
agricultural development programs. And
also by preventing the waste of financial
and human resources, they can improve the
TFP in cereal crops in line with the
adaptation  of regional agricultural
development plan with national
development plan. This study examines the
status of TFP growth in the cultivation of
each the irrigated and rainfed cereals and
its  effective  components, including
efficiency  growth  (improving farm
management) and technological changes
over a 12-year period for each provinces of
the Iranian southwestern (including seven
provinces of Isfahan, Fars, Khuzestan,
Chaharmahal Bakhtiari, Kohgiluyeh, Ilam
and Bushehr) separately. In fact, this study
seeks to answer the question that what is
the share of efficiency growth (due to

improved farm management and optimal
use of resources) and also the share of
technological progress (due to the use of
new technologies by Farmers) in TFP
growth of each cereals products in the
Iranian southwestern provinces.

Materials and Methods

In this study, data envelopment analysis
(DEA) method and Malmquist index were
used to calculate the total factors
productivity (TFP) and analysis of its
constituent components (technical
efficiency growth and technological
changes). Through the Ministry of
Agriculture, yield data and production costs
of cereal products including irrigated
wheat, rain-fed wheat, irrigated barley,
rain-fed barley, rice and corn as panel data
for seven southwestern provinces of the
country, during a 12-year period (2003-
2014), were extracted and analyzed. The
equations for calculating the productivity
index of Malmquist and analyzing its factors
for each of the six products studied were
calculated separately. By measuring the
TFP growth in each of the crops of irrigated
and rainfed cereals and then analyzing it to
the technical efficiency growth and
technological progress, we can determine
the TFP growth and the share of each
factors in the TFP growth in cereal fields in
each of the provinces of the Iranian
southwestern region, including Isfahan,
Fars and Khuzestan, Chaharmahal
Bakhtiari, Kohgiluyeh, Bushehr and Ilam
were compared.

Findings

The results of this study showed that in
the study period, the rate of TFP growth for
irrigated and rain-fed wheat, irrigated
barley and corn in Isfahan province,
irrigated and rain-fed wheat, rain-fed barley
and rice in Ilam province, irrigated wheat,
rain-fed barley and corn in Bushehr
province, irrigated and rain-fed wheat,
irrigated and rain-fed barley in
Chaharmahal Bakhtiari province, irrigated
and rain-fed wheat, corn and rice in
Khuzestan province, irrigated and rain-fed
wheat, irrigated and rain-fed barley, and
corn in Fars province and rain-fed wheat,
rain-fed barley and corn were positive in
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Kohgiluyeh province. Rate of TFP growth
for rain-fed barley and rice in Isfahan
province, corn in Ilam province, rain-fed
wheat in Bushehr province, rice in Fars and
Chaharmahal Bakhtiari provinces, irrigated
and rain-fed barley in Khuzestan province
and irrigated wheat, irrigated barley and
rice in Kohgiluyeh province were negative.
The results showed that the components of
TFP growth (including technical efficiency
index resulting from improved farm
management and optimal use of resources
and technology changes index resulting
from the use of new technologies by
farmers) are different in each province and
each product.

Discussion

The analysis of productivity sources in
cereal, indicate a sharp difference in the
indicators of TFP growth, technical
efficiency growth and technological changes
in different provinces. The analysis of TFP
growth into its components showed that the
components of TFP growth are different in
each province and each product. Therefore,
it can be said that there is a divergence in
the productivity of all factors of production
in cereal products and in planning to
improve productivity, the type of product,
irrigated or rain-fed and regional and
provincial conditions should be considered
and a single recommendation will not work
for all provinces. In general, the factor
driving the TFP growth of production of
irrigated wheat, rain-fed wheat, irrigated
barley, rain-fed barley, and corn in the
southwestern provinces of the country
during these 12 years, the use of technology
(positive technological changes) and the
deterrent, lack of management in resource
utilization (negative growth of technical
efficiency). However, regarding rice
cultivation, the results of TFP growth
analysis showed that except for Khuzestan
province in the provinces of the
southwestern region of the country, the
factor driving of TFP growth was the
growth of technical efficiency (improving
farm management and proper use of
resources). The limiting factor of TFP
growth has been mainly due to the
technological recession in rice cultivation.

Conclusion

Because in all the provinces of the
southwest region of the country, the main
source of productivity growth in irrigated
wheat, irrigated barley and corn has been
due to technological progress and in terms
of efficiency or farm management, the
recession is prevalent. Therefore, in order
to further increase the TFP growth these
cereals, appropriate training and extension
programs developing to improve farm
management is recommended. In contrast,
in rice cultivation, the analysis of
productivity growth to its constituent
factors showed that the trend of
technological progress in most provinces
except Khuzestan was negative. Therefore,
in order to increase TFP growth in rice
production, investment in technological
progress, such as the development of
mechanization and the supply of high-
quality modified seeds with high yields in
rice fields, should be on the agenda.
Regarding rain-fed wheat, positive changes
in technological progress and efficiency
growth were observed simultaneously only
in Isfahan, Ilam, Chaharmahal and
Kohgiluyeh provinces and in the case of
rain-fed barley in Fars, Kohgiluyeh and Ilam
provinces. Regarding corn farms, the results
showed that the limitation of TFP growth in
these farms is mainly due to weakness in
farm management. Therefore, in order to
increase the TFP growth in corn farms, the
development of appropriate training and
extension programs to improve farm
management should be a priority.
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% Data Envelopment Analysis (DEA)
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2 Distance Functions (DF)

3 Malmquist Productivity Index (MPI)

4 Linear Programing

SO-AE HY) VE 1 Fe) . g5,0UiS SUadl idgs — ol doliluad



§659Ud Cd by b 48 550 Cag a0 Dgnal ygulS o Sla il )3 WS sl 5 50 (6,90 et vy &ilio

Output 'y
3

/ Tt

e 4 (Xt+1,Yis1)
d T

/

(Xt y0)

Production frontier
in period t+1

t  Production frontier
in period t

» X

Xt+1

input

R (1995 U CannigS plo (590 540 b i - SIS

ooy ol il > Jguame g5 o = Yie 5 Yicen
(o5l e clyica) £ +1 5t
o3l 3y90 Juo 53 03led pite (lgicds (ol jeiite b
Al 25 T 4
PSS sy o iS55 s = Xiit s Kiient
41 5t ela s o1yl
e 13 p S okS s ok Bpas Hd = Xoit g X2ite1
E+1 ot sldloy plil il o
P eSS sy lerddgS Bpao = Xai g Xaiert
E+1 ot ledlop pl T olisl o )l
1 oliwlyd S 45 oolil 5y90 )8 (g9, = Xait g Xait+1
t+1 5t ool o pl
2 pS5kS cans yr0ad Brae s o = Xsit 9 Xsitet
t+1 5t sl pli il o S
b &5 ookl 3y90 YT opile 55, = Xeit ¢ Xsit+1
t+1 5t gl by ol ol 30 Lo
Gy oYlile jl odlitul (Sopd polie oS Lol
5l ) Sy s 3398 poyieed 3 adlls 3)50 (sl JLo
sokate 40 (V) 3,5 ooliul YT opile (ly oad cSby aujm
ol abjm pB)l aalllas 350 slaJlo )3 py5 gy b Sis
ey lagesd (poges padld sy VT edle (ol 0ad
o3lizal 3yg0 Ml g [l Wi i g duolne 1WA+ 0l
9 Jyaze My 4 baje sbodlh (olos Jold (yingyy nl
Sl 5 (VWAY=AYAY) s Y 0,95 Sy gl Wnosles byums i
Silig 3 ditme sla] wlia g (559l SV gae Ly dijm
oS <5 )9l o alllan 350 (sl il SSi5 4 (55l Sla
g Lodly gandids o uogi (gla oo jelaies UAE gaudLed o
5 SPSS ()38l o atues ) (ASCI Sl (652 & s
ol 2l o g 4l Jelge IS (59050 45 dplno &l
{¥3) 2 435 0,0, DEAPT (6,13l o 4
2 American Standard Code for Information
Interchange (ASCII)

va

er § A S (vt Yoor) 5 (e, o) bl
oles 5 (1009 gayd daid) T loj > sy sy oobiw—odles
woplix YU bE ) gl aoly wilioe ((0)90 oLl ab) t+1
50D Jlude t loj ;0 390 dmlss 3B wles Joe LIS ST b
39 3 28 ke oplply S Wi 1, Of Jlade t+1 ey
s (0a/0b) plp sy & (Xe1, Y1) 5 (Xe, y) bl
(EFFCH) 6 Ll 1) sy cn 290 a2l (0€/0f)
<ygpe & (TECHCH) (555 as) 5 V dolee @90 &
g Jalgd A dslso

oe/of
oa/ob v)

EFFCH — dI)Jrl(XHl’ yt+1) —
do (X, Y1)

1 1

recHon - ). ) | el anio]
0 (X Ye) d0*xoy,) | Loe/of oalod

@
L (MP) sy felse S (5900 355 (oles oles 13
9 2 Ady polie x5 Jols & CundSwlle (59000 g2 LS
Db o0 4Ld 25 2ld JSB 4 Sl (6)5l3 A3,

1

oe/of [oe/oc oa/ob}z
X X

MPI=[EFFCH]x[TECHCH]=
oa/ob |oe/of oa/od

*)
SIS e eyl g0 obuw—odls GleMbl olos ¢ yigly (pl 5

Bt 2 ol 2 w2 pAS P Jold M Y g
oy slaglil & by 'l slaodh e 4l @3
e o pliist 5 o el ool Jols 195 s
cin > legoma (p3h] 5 ey oy 5 4skSeS ()l
0B S g 4525 3050 5 6510,8 Al WY 0y90 S )3l
oS Wl (5y50500 pa3LE duslxe & bgije ©¥olee 285
duobro A8lie job & adllas dyg0 Jpazte i 5l G o glp

WS iy yad B g & 05k 5 031 (gla purie g A5

! Panel Data

SO-AE HY) VE 1 Fe) . g5,0UiS SUadl idgs — ol doliluad



w0 9 g5t G

i o oS rem 2929 51 (S o paiS ) o Ay
IS0t (9000 3y 53 (S3IPSS s AVl (1Slee o
o el 039 (4250 Copie d9t0) (B (DS ) S e
B9t o (5 L D) e & ) Gl 2y &5 laS
J_ALC ‘u.»l).s‘_u FREATY dl)l_f u_m EW3) d‘)lb > ‘Lmutlw‘ Ay
Syl Jgmame 35 6y90 00 GRIB 3 0N p i 9 e
5 9l 3y 9SOyl g dilale sl > o puiS
9 Cwl 039 (a.)_..ﬁ CM.@I 2Bl 51 eolazal )Jaa) &yokd (6,5,
pas ¢ Jauazws pl AJgi (6780500 Ay 05,030 g 0uiS dgue Jule
Al mlie (55,155 ) 4e e o o pde

239 Jelos ST p90 e 9 09l el 48 (1 S0le
04—d uﬁ}(_u.\ﬂ Y JS.J) Pl aslo dy40 L;Ltbul.uwl PR P.\f u.c‘))
5 aghSaS st Jimasles sl @3 (slo il
JHEs 4y i 4y (590,00 St 45) b s 5 ) danl s
L 90 5y 45 D9 )I0y55 p doyd T ke 4 (69000
i YL 5L ot IS gy o5 ol s o sl ole
Oslee e 1 St sJelys JS (ag0 e 48 53 (SioleSS
oA Gl 03 (48 )50 Cu o dgun) (8 2L 5o s SVl
ol (8 bl 43y pres o Go)l6 5 Glijd rdgr sla i
Myesy (8 oS coge a3l L dalinl 4y g ale
Cdo 3y e jl gl oLl Cute ) Jlude oS x> XDy
3353 0y iy g e Jole cnlpli g Sl 59l
adbaie glapliol ) @3 a5 STl Jpame M5 )90 0
5 Sl 039 (699 (365) S0 5 (6p5ld M) 58S 0pf i
» ¢J9_447u U‘JI ..\.Jy (590 4% .,\,w) o.,\i)lb}lg 9 ouisS RPRC J.ALQ
P 4yie one Cople pie ylb g (e by laplil
bl oo Bodle 65,1

3 6

j 5

e

l 4 =

3 3 = &

3 » o -

o 1 I | [

e 5 B

Y | I

s 0 8 I

S -1

‘3 _2

a

4 %

i) 4

S 5

i st | ot
B o504 ddy busgie TFPCH 1.7 34
B 53Lé oyt busgie TECHCH 3.2 3.7

bl Slyii busgie EFFCH 45 -0.6

2493

11
28

-1.6

3 Data Envelopment Analysis Program
(DEAP)
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