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Table (1) The average cost of inputs and gross profit per hectare of onion cultivation for
selected provinces (unit: thousand Rials)

oél.e;' o»bt...u

Input Output
Ro) FAgo 558 ol S9 o il Sges Ol
Land Pesticide oot | J5 Machines ESH State

Fertilizer Water Labor Gross

profit
4816 628 754 3626 15129 5977 42452 East 3,4 olml,sl
Azerbaijan
7008 365 654 1244 11276 4859 40002 West 8 ol 3
Azerbaijan
8126 381 465 2843 5971 5508 33931 Ardabil L |
4570 556 1370 4133 20963 6480 34385 Esfahan ol
8674 614 801 2954 10580 5852 48592 Tehran )¢5
6212 361 658 1323 2607 11695 48227 Gl 5 Jreslez
Chaharmahal & Bakhtiari
3430 77 275 4930 30908 5342 23758 South g olul >
Khorasan
1994 493 623 3824 19780 5150 38832 Khorasan s s, olul >
Razavi
3057 257 502 4592 9597 2444 19309 North  Jles olul,>
Khorasan
3504 345 1100 1120 4987 4942 54762 Khuzestan i jss
4243 316 744 3800 17830 6393 29046 Zanjan x5
1449 506 1544 1899 12210 4056 31607 Semnan e
4400 263 945 1545 8156 5466 22100 Fars .6
2325 239 334 1309 14280 5525 27643 Qazvin ys95
6373 300 789 799 9482 3527 35658 Golestan s
12780 322 1863 310 10572 12168 43605 Lorestan i)
3707 8 198 116 18698 7637 23515 Mazandaran ;L
1428 298 399 3251 6973 4867 43423 Markazi ;5 e
4612 609 712 6887 18969 9756 39033 Hamedan _,loes
1603 0 490 2353 21210 5533 47506 Yazd o3
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Table (1) The average cost of inputs and gross profit per hectare of onion cultivation for
selected provinces (unit: thousand Rials)

oolgs ooliw

Input Output
) EA] Sy <! S lageile Sges ot
Land Pesticide oot | J5 Machines ESH State

Fertilizer Water Labor Gross

profit
7869 532 507 2961 12029 6701 44517 Kurdistan oL s
1708 104 526 1192 6472 3511 18122 Kerman cles
3628 286 363 507 4371 6557 24613 Kermanshah olziLe s
12780 628 1863 6887 30908 12168 54762 Maximum acos.
1428 0 198 116 2607 2444 18122 Minimum M;
4675 342 722 2501 12741 6085 35419 Mean uﬂm

Source: Statistics of agricultural products 65y9liS Y guasa aals Lol 1pite

ol 0¥ 5, ol 5l 098 0 oS s s j0 B0 Cge (V) Jga slaosls i eslaul
LB gl (V) gz j0 05h o0 howd Glosl slaosls 4y Jgam ol aesls (A) alal ) 5l eslaiul b
Jsoz ceslond )51 DEA (38 (g 5l eolinul b coie gl plowl sl 5l Jpamme odsi )0
5 obide 4 Coed (VRS) i 9 (CRS) coli ol)8 45 4 Syal 5 el s @ = ()
Jeloss g sleslitul b 598 ot lagbiwl jo 1) by Jsae sl (PTE) L&l (8
DA 8y 8 wlide sla o1 aiiin aes o plis |y (DEA) SIS slaosls _iubg
Ooge a (Lolish) by Jgame caSadss glaasly jl (S a8 was e las Lulys ol )
(CRS) wliie a5 s <ol 005b b Ty 55T 0 a5 098 oo ala>dla .ailes,S Jae 1S Lo
LiilesS 5 3 w555 o i) o)y 5 Jmmlazr cpliiss o) aile il St
IR AL Y leas, o iy a4 g aiiws (obewl IS 51 as,0 YO) sy Vee SIS Slils
Sl abas,eVer S8 Sea as olalinl ganas, aS il gjglol @ oY wlazs 5

5 03ld (39 S &S 9S00 B Sy A, j0 gunly daasly (nl G )0 &S Ceul Bj50
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ObSe Ll shls ool o yeS b patuine Jgame adgi gl (36 S 5l laglewl Gl o
YY 5l obwl @ as oo oo olis (PTE) ol o8 o5 056l 5 ulis cow ) copuzron ailogs
S lge cais lis el (plailes S Jae IS & jao 4 5l Jaame adgi g S 0 o ol
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Table (2) The results obtained from the estimation of onion crop efficiency in
selected provinces using DEA method
Efficiencies |,5" glgs!

s, PTE s, VRS s, CRS ol
Rank Rank Rank State
2 1 21 0.756 18 0.756 East Azerbaijan 3,5 oloub,31
10 0.961 9 1 9 0.961 West Azerbaijan ,¢ oyloel,3]
1 1 1 1 2 1 Ardabil s )|
12 0.91 23 0.631 20 0.574 Esfahan lgaol
16 0.85 10 1 14 0.85 Tehran )l 45
3 1 7 1 4 1 Chaharmahal & Bakhtiari (s ,ls5w 5 Jloee,lez
17 0.803 11 1 15 0.803 South Khorasan gz lul,>
18 0.801 8 1 16 0.801 Razavi Khorasan sg.s, ksl >
20 0.768 17 1 17 0.768 North Khorasan  Jless oylol ;>
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Table (2) The results obtained from the estimation of onion crop efficiency in
selected provinces using DEA method
Efficiencies !,l5" glgs!

s, PTE s, VRS s, CRS ol
Rank Rank Rank State
5 1 6 1 3 1 Khuzestan :,liw ;9>
19 0.775 22 0.648 22 0.502 Zanjan ;,lxs;
14 0.862 15 1 12 0.862 Semnan Lo
23 0.431 21 1 23 0.431 Fars .,
15 0.852 13 1 13 0.852 Qazvin (y433
11 0.912 12 1 10 0.912 Golestan .5
4 1 5 1 5 1 Lorestan L)
6 1 3 1 1 1 Mazandaran a3l
8 1 4 1 6 1 Markazi ;5 yo
22 0.524 18 1 21 0.524 Hamedan :jlaes
7 1 14 1 7 1 Yazd o3
13 0.893 16 1 11 0.893 Kurdistan ks )5
21 0.665 19 1 19 0.665 Kerman L S
9 1 2 1 8 1 Kermanshah olisle,S
1 . 1 - 1 Maximum aio
0.683 ) 0.631 l 0.431 Minimum a4 .S
0.87 - 0.958 - 0.833 Mean .5l

Source: Research Findings Geiod slaaidl txie
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Al 18 ld e mealS wus o
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Table (3) reduction of the cost target amounts compared to the actual cost of inputs in
inefficient units (provinces) (%)
(CRS) s o zals
Percentage reduction (CRS)

B 355 Sl e boeile ol
Land Pesticide oot &k s Machines State
Fertilizer Water Labor
24 24 48 24 77 61 East Azerbaijan 3,5 olxl,51
4 4 4 4 61 66 West Azerbaijan ¢ olxb,3]
43 43 68 63 81 43 Esfahan o]
15 40 17 15 48 74 Tehran 43
20 65 78 20 19 50 South Khorasan s> olul,>
20 72 39 25 47 20 Razavi Khorasan (ss, o,lel,>
23 61 88 23 44 23 North Khorasan  Jle.s oLul,5
50 56 59 50 50 50 Zanjan L,
14 14 21 75 86 14 Semnan Liews
57 57 62 59 57 69 Fars .l
15 15 15 15 83 19 Qazvin g5
9 66 9 9 25 64 Golestan LIS
48 48 56 48 55 48 Hamedan ¢l

1 1 1 11 60 73 Kurdistan ¢Lws 5
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Table (3) reduction of the cost target amounts compared to the actual cost of inputs in
inefficient units (provinces) (%)

(CRS) vo,o uals
Percentage reduction (CRS)

O oS edl 35S - Sop o yaile ol
Land Pesticide oot ] s Machines State
Fertilizer Water Labor
34 34 48 49 34 34 Kerman ole,S
57 72 88 75 86 74 Maximum acioo
4 4 4 4 19 14 Minimum az..S
(VRS) so s uals ol
Percentage reduction (VRS) State
39 52 24 34 51 24 East Azerbaijan 3,5 ;b5
37 37 37 37 37 37 Esfahan Lol
35 35 35 35 35 35 Zanjan ol
Source: Research Findings G50 slaaidly ixie

S IDEA S5 5) oolanl b coete slagbwl sl 5lo Jaame adgs jo oS glgl 0,61
slagtinl 1o 5k Jyame sl ol glgil 5,50 5 5 ol gls (F) Jgoz .ol ool (F) Jgax
aba>de 020 o Lis 1) (IDEA) slojl sboosls cadigy Judow oSS 5l oolaswl b jaiS oo
& el 3 53 S Bl ) o b o 5 (gl loasly 51 S, s o 550
V 2L el basly ool 51 SO e a5 ol ool yol ol Juds &loo ) S5 Jos 1) )by & 50
51 Ay ool o balbisl 0gdly oUlg 51 lis ol cplaiies 095 slaosl Hub o> o
Ol ol 4y Coms ol 033l Jaw 5o )5 (sloojl (VL w2000 (55,98 (sbvoslys
a0 awey Vee GLIS Glls (plisl S as j0 AY) Couine Ll VA oS el ol oaims
anye jlade YL as yo (o) basly cnl o 1S casms lis ol cpl acies SIS oYL
Olub, 3T 5o le cus 5 Ll ool jo LIST bl )l .ol laooliw all3-b sgu g laoslys
LrNAVE 2 IARAT Julss oIS sleosl jo oS liwies g Jlod lul > (s98, lul,m o 3,
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A 5 IS Sl ot el il Ko DEA e s, 53 45 ol o o
el 00 plonil Lo Jgame 25 05515 b alasly 5o g0l slagem,p 050 SLE N 4, o
ol 5 05l0 gy die) (il o A Cwl oo o, dgase 51 S5 Shahnavazi (2016) .,
PO sl 5 ol L Sl a5 50 1958 sl S (eSis oyt S
sloas, e 30 5 QD ik coi i plash g Ol 5 QIS (o9l (Ll
Y gloasy b oyl g luwjsr o B Glmlydl (s, plul s slapll § p)lez b s
L el sle p gamas, jlosnl cavs 4 gl anglie aizils 1) SIS 50S Ve o VY CYY
5 4skSeS 5 ol colile Sl (b S bl Coiz e oS slo (las 15 0 See (gaias
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Table (4) The results obtained from the estimation of onion crop efficiency in
selected provinces using IDEA method
Efficiencies _,!,lS" ¢!

a3, PTE s, VRS o, CRS ool
Rank Rank Rank State
15 [0.218, 1.000 19 [0.038,0.869] 19 [0.174,0.869] S le_.l,)ﬂ
] East Azerbaijan
1 [0.625, 1.000 15 [0.145,1.000] 4 [0.232,1.000] e ol:uL)sT
] West Azerbaijan
9 [0.350, 0.314 9 [0.127,0.314] 8 [0.363,1.000] Ardabil L |
1
11 [0.300, 1.000 13 [0.079,1.000] 16 [0.263,1.000] Esfahan ool
1
2 [0.529, 1.000 17 [0.109, 1.000] 10 [0.206, 1.000] Tehran 43
1
12 [0.298, 1.000 6 [0.145,1.000] 5 [0.487,1.000] 5 Jbrs ez
]
d)l:;é?
Chaharmahal &
Bakhtiari
7 [0.372,1.000 11 [0.112,1.000] 9 [0.301,1.000] s ol
] South Khorasan
18 [0.164, 1.000 3 [0.093,0.575] 13 [0.566,0.575] G5, olol,>
] Khorasan Razavi
21 [0.139,0.276 21 [0.022,0.089] 21 [0.158,0.322] s Ll
] North Khorasan
19 [0.148,0.173 22 [0.023,0.049] 20 [0.155,0.283] RCHpTes
] Khuzestan

4 [0.479,0.717 20 [0.081,0.717] 15 [0.169,1.000] Zanjan los;
: .
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Table (4) The results obtained from the estimation of onion crop efficiency in
selected provinces using IDEA method
Efficiencies o |,l5" &lgs!

s, PTE s, VRS s, CRS ol
Rank Rank Rank State

20 [0.142, 1.000 1 [0.132,1.000] 6 [0.928,1.000] Semnan ;L
1

23 [0.014, 1.000 12 [0.004 , 1.000 ] 22 [0.277 ,1.000 ] Fars b
1

14 [0.266 , 1.000 10 [0.084,1.000 ] 14 [0.316, 1.000 ] QazviN g3

] 3

6 [0.383, 1.000 14 [0.100,1.000] 1 [0.261,1.000] Golestan s
1

13 [0.293, 1.000 7 [0.130,1.000] 7 [0.443,1.000] Lorestan ot )
1

5 [0.472, 1.000 4 [0.250 , 1.000 ] 1 [0.707, 1.000 ] opsle

: Mazandaran

8 [0.367, 1.000 8 [0.149,1.000] 3 [0.406,1.000 ] Markazi 5 e
1

10 [0.320, 1.000 16 [0.070,1.000 ] 17 [0.219,1.000] Hamedan :aes
1

3 [0.502, 1.000 2 [0.355,1.000 ] 2 [0.530, 1.000] Yazd s,

1 )

16 [0.209,0.463 18 [0.040,0.463 ] 18 [0.191,1.000 ] s ,S

1 Kurdistan

22 [0.046,0.037 23 [0.004,0.037] 23 [0.087,1.000] Kerman ole,s
1

17 [0.184,1.000 5 [0.094,1.000] 12 [0.512,1.000] olisle s

] Kermanshah

[0.297,0.825 [0.104,0.788 ] [0.346,0.915] Mean -.Sloe

Source: Research Findings Geiod claaidly txie
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Extended Abstract

Introduction: Efficiency is defined as the ratio of the actual amount of the
obtained outputs to the optimal (maximum) amount of outputs at a certain level
of inputs, or in terms of the ratio of the actual amount of consumption of
production factors to the optimal (minimum) amount of their consumption at a
certain level of outputs. The growth and productivity of agricultural production
require improving and increasing the efficiency of farmers in order to optimally
use vital inputs such as land and water. In this regard, increasing the yield of
crops depends on improving production efficiency. According to the statistics of
the Food and Agriculture Organization, Iran is one of the major onion producers,
ranking tenth in the world, and the amount of this product in Iran has always been
increasing. Meanwhile, existing literature shows that inputs are not efficiently
used in onion production and there is a considerable difference between
producers in terms of input allocation. Therefore, investigating and analyzing the
efficiency of onion growers and determining the optimal level of inputs at the
level of the main provinces that produce this product can help to formulate
appropriate policies in order to increase the yield and profitability of the
operators. A large number of studies have investigated the efficiency of
agricultural products. In most of these studies, the data envelopment analysis
(DEA) method has been used to calculate efficiency. In the common methods of
data envelopment analysis, precise and definite data are used to measure
efficiency. Since there is risk in various economic sectors, especially agriculture,
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the decision-maker is faced with uncertain data. Therefore, it is not recommended
to use and apply the data envelopment analysis method in such issues. Recently,
various methods have been developed to overcome the problem of uncertain data
in the data envelopment analysis model. One of these methods is interval data
envelopment analysis (IDEA), in which the input and output data for each
decision-making unit are in the form of an interval. Solving the problem of
uncertainty and reducing the complexity in the IDEA method has caused the
results of using this method to calculate efficiency to be more consistent with
reality. Thus, the aim of this research is to estimate the technical, pure technical,
and scale efficiencies for onion growers in the producing provinces of this
product using two DEA and IDEA models and analyzing the obtained
efficiencies.

Materials and Methods: In this study, in order to estimate the efficiency of
onion growers, two models, DEA and IDEA, have been used. It is important to
mention that in addition to management factors, the type and quality of soil and
many other factors cause differences in the use of inputs in different provinces.
Therefore, in this research, the average price of renting a hectare of agricultural
land, the average purchase price of pesticide, the average price of buying a cubic
meter of agricultural water, the average wage of the labor working in the
agricultural sector, the average cost of renting machinery and the average price
of buying chemical fertilizer for each The province was used. Also, the average
gross profit of onion crop per hectare and for each province was studied as a data.
All the data used in this study were obtained from the Ministry of Agriculture
Jihad for 2017-2018.

Results and discussion: The results show that there is a remarkable difference
between the maximum and minimum use of the studied inputs and outputs among
the provinces of the country. The estimation of the maximum scale, technical,
and pure technical efficiencies showed that some of the onion product-producing
units (provinces) were fully efficient. It can be seen that in the estimation of
efficiency with the constant return to scale (CRS), eight provinces of
Mazandaran, Ardabil, Khuzestan, Chaharmahal and Bakhtiari, Lorestan,
Markazi, Yazd, and Kermanshah have an efficiency of 100% (35% of all
provinces) and respectively in ranks 1 to 8 have been placed. In the evaluation of
the efficiency of the variable return to scale (VRS), it is also clear that 20
provinces of the country (87% of all provinces) have been fully efficient. In this



regard, the minimum and average efficiency of the scale is equal to 63 and 95%,
respectively. Estimating the types of efficiency in the production of onion
products for selected provinces using the IDEA technique showed that none of
the units (provinces) and in any of the types of efficiency in the production of
this product were fully efficient. The reason for this is that none of these units
have an efficiency of 1 at the lower limit of their intervals. This shows the
potential ability of the provinces in the optimal use of agricultural inputs.
Examining the upper limit of the efficiency ranges in the constant efficiency
model relative to the scale shows that 19 selected provinces (83% of all
provinces) have 100% efficiency at the upper limit of efficiency. This shows the
efficiency of these units (only) at the upper limit of the cost of inputs and the
gross profit of outputs. Also, the results showed that the largest amount of
difference between the average target amount and the actual amount of input
consumption cost is related to the four inputs of pesticide, irrigation water, land
and labor. Therefore, in some cases there are non-negligible differences between
the two classic DEA and IDEA models.

Suggestion: There is a potential for the provinces to achieve optimal allocation
of production factors. Therefore, proper planning and management of production
inputs with a priority on the most inefficient inputs (pesticides, irrigation water,
land, and labor) are necessary. In general, adopting any policy that leads to the
optimal allocation and efficient use of these production inputs; can reduce the
cost of these inputs in ineffective provinces. In this regard, in addition to paying
attention to the training of onion producers with the aim of optimal use of inputs
and using the experiences of efficient units, carrying out some measures such as
other methods of combating pests and diseases, planning to increase the
efficiency of irrigation and increase the productivity of the land and the skill of
the workforce is recommended. Thus, creating suitable conditions for optimal
allocation and correct and effective use of inputs with the largest difference
between the target amount and the actual amount of cost in onion production will
provide.
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