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1- Data Envelopment Analysis
2- DEA window analysis
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Table 1- Statistical information of input and output variables

T e ) BEIKES JUCIRES shro B ol
Average Minimum Maximum Standard
deviation
o) wdaw 19.821 4.812 10303.5 7.521
Land surface
Bpae ol 140004.49 10532.43 10739588.59 201462.12
Consuming water
Slo> 395 136.46 0.36 541.57 112.86
Manure
Sl 90 118.03 29.13 778.55 96.77
Manpower
Y il 45.28 11.00 94.5 47.06
Machinery
lond 368 325.34 125.77 4339.38 340.52
Fertilizer
ST pgen 4.98 50.03 48.13 4.39
Pesticides
38 los 5576.147 1141 36253.6 4931.60
Evaluation
0BG dgu 940196802 557301318 3945731818 721630712
Gross profit
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Table 2- Average efficiency of date product during 2010-2017 via DEA window for Samar Nakhl Khozestan Producer
J55 yof oS Ay 0,25 2 (1)1 (ke
i 1389 1390 1391 1392 1393 1394 1395 1396  Average efficiency
O )> ind
per window
? o7 0.88 0.92 0.89 0.896
Window 1
Y R 0.89 0.95 1.00 0.946
Window 2
\.ﬂ °P 0.81 1.00 0.91 0.906
Window 3
¥ o 100 090 082 0.906
Window 4
Doz 092 084 078 0.846
Window5b
7 o 08 079 075 0.810
Window 6
Jw s 2 (ke :
Average efficiency 0.880 0.905 0.883 1.000 0.910 0.850 0.785 0.750 0.885

per year
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Table 3- Average efficiency of date product during 2010-2017 via DEA window for Padideh Eatemad Sanat Producer
Dy BALS g 0525 2 (21, (ple
) 1389 1390 1391 1392 1393 1394 1395 1396 Average efficiency
Cuo dlois] -
per window
? 2 0.83 0.89 0.97 0.896
Window 1
‘.l - 0.89 0.95 0.86 0.900
Window 2
Yo 100 089 091 0.933
Window 3
"o 088 100 072 0.866
Window 4
c_) - 0.90 0.70 0.68 0.760
Window 5
T e 072 068 061 0.670
Window 6
Jls o ol (ke 0.837
Average efficiency 0830  0.890 0973 0876 0936 0713 0680 0.610
per year
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Table 4- Average efficiency of date product during 2010-2017 via DEA window for Samar Hedieh Behbahan Producer
Ad oS g 8,254 2 (21, (le
1389 1390 1391 1392 1393 1394 1395 1396 Average efficiency
o per window
? o7 0.94 0.92 1.00 0.953
Window 1
Yo 092 095 088 0.916
Window 2
"o 100 089  0.90 0.930
Window 3
\_c o7 0.96 0.87 0.86 0.896
Window 4
‘_) o7 0.96 0.84 0.68 0.826
Window 5
;-. o7 0.80 0.68 0.65 0.710
Window 6
Jl s 2l (ke
Average efficiency 0.940 0.920 0.983 0.910 0.910 0.833 0.680 0.650 0.871

per year
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Table 5- Average efficiency of date product during 2010-2017 via DEA window for Sagheh Zarin Arvand Producer
a8l 00k Ag5 1389 1390 1391 1392 1393 1394 1395 1396 ooy » o] 5 uSibe
So,l oaj Average t_efficiency
per window
V oy 0.93 0.82 0.89 0.880
Window 1
Y oy 0.940 0.88 0.92 0.913
Window 2
Y oot 0.81 0.95 0.80 0.853
Window 3
¥ oot 0.96 0.86 0.82 0.890
Window 4
8 o7 092 084 072 0.826
Window 5
> e 080 077 073 0.766
Window 6
Average efficiency  0.930  0.880  0.860  0.943  0.870 0.745  0.730 0.854
per year
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Table 6- Average efficiency of date product during 2010-2017 via DEA window for Dardan Producer

13,15 048 algi 1389 1390 1391 1392 1393 1394 1395 1396 ooy b ]85 uSibe
Average efficiency
per window
Y oy 0.92 0.90 0.95 0.923
Window 1
Y oy 0.99 1.00 0.89 0.960
Window 2
Y oy 0.97 0.89 0.88 0.913
Window 3
¥ ooy 0.93 0.85 0.81 0.863
Window 4
O oy 0.88 0.81 0.70 0.796
Window 5
£ oy 0.79 0.79 0.74 0.773
Window 6
Jlo ya ol)l8 ke 0920 0945 0973 0903 0870 0.803 0.745 0.740 0.871

Average efficiency
per year
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Table 7- Average efficiency of date product during 2010-2017 via DEA window for Parsian Nakhl Producer
loyd &8 1389 1390 1391 1392 1393 1394 1395 1396 5yoy o o, pSSbe
Oyl Average efficiency
) per window
\ oy 0.86 0.91 0.90 0.890
Window 1
Y oy 0.89 0.99 0.84 0.906
Window 2
Y oy 1.00 0.81 0.90 0.903
Window 3
¥ oy 0.81 1.00 0.86 0.890
Window 4
O oy 0.90 0.82 0.74 0.820
Window 5
£ ooy 0.89 0.76 0.74 0.796
Window 6
Jlo yo ol Sike 0.860 0900 0963 0820 0933 0.856 0.750 0.740 0.867
Average efficiency
per year
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Table 8- Average efficiency of date product during 2010-2017 via DEA window Golbang Mehr Producer

SO oS wg 1389 1390 1391 1392 1393 1394 1395 1396 oyomiy b o, uSile

CPs o Average efficiency
] per window
\ oy 0.86 0.86 0.92 0.880
Window 1
Y oy 088 097 084 0.896
Window 2
¥ oy 0.97 0.80 0.80 0.856
Window 3
¥ oy 0.83 0.86 0.74 0.810
Window 4
O oy 0.82 0.71 0.68 0.736
Window 5
£ oy 0.79 0.69 0.62 0.700
Window 6
Jlom K oSke 0860 0870 0.953 0.823 0.826 0746  0.685  0.620 0.813

Average efficiency
per year
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Table 9- Average efficiency of date product during 2010-2017 via DEA window Kazemian Producer

Oebls €5 i 1389 1390 1391 1392 1393 1394 1395 1396 55y 2 2 ke
Average efficiency
per window
Y oy 0.82 0.90 0.97 0.896
Window 1
Y oy 0.89 0.95 1.00 0.946
Window 2
Y oy 1.00 1.00 0.99 0.996
Window 3
¥ oy 1.00 0.95 0.86 0.936
Window 4
O oy 0.92 0.81 0.77 0.833
Window 5
£ ooy 0.82 0.68 0.65 0.716
Window 6
Jlo o Ll . Sile 0.820 0.895 0.973 1.00 0.953 0.830 0.725 0.650 0.887
Average efficiency
per year
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Introduction: Agriculture is the most important part of Iran economy. The agricultural sector always has an
important role in supplying the essential elements of life and human well-being, so utilizing its capabilities is
necessary to fulfill the development goals. Because of the growth population, the food supply is increasing and
due to resource constraints, existing resources should be used efficiently to maximize possible production.
Therefore, checking the efficiency of agricultural producers can be useful. Dates as one of the horticultural
products due to its nutritional properties, and preservation of the environment have a special status in Iranian
agriculture. Cultivating dates in Iran, especially in the southwestern regions (Abadan, Khoramshahr, Shadegan),
date back to 6,000 years ago. According to the official statistics of the Food and Agriculture Organization (FAQ)
of United Nations, Iran has the world's first position in terms of date’s cultivation. Iran is ranked in the second
place after Egypt in terms of production and exports with 16.5% of the world's exports. Khuzestan province with
37492 hectares of cultivation is one of the most important areas of production dates in the country. According to
the official statistics, Khuzestan province by producing 15.2% of one million ton of country's date has the
highest production in the country. Unfortunately, in recent years, salinity of water and dust adversely affected the
production and quality of dates in Khuzestan province. Evaluating the performance of this product in Khuzestan
province due to its importance in terms of cultivation, production and employment is so significant for the
economy of the country. The aim of this study is to determine the efficiency of 8 date’s producers in Khuzestan
province during the agricultural period 2010-2017.

Materials and Methods: Data Envelopment Analysis (DEA) is a management tool employed to estimate the
efficiency of number of decision making units (DMU’s). DEA can be used to calculate the efficiencylmeasures,
and has a wide applicability in various service and industry sectors. The first model in DEA was presented in the
CCR paper (after Charnes, Cooper and Rhodes1978) to produce the efficiency of DMUs under constant returns
to scale (CRS) assumption. Subsequently, Banker et al. (1984) proposed a variable returns to scale version of the
CCR model which was named BCC model. Since in real situations, variable returns to scale is more flexible so

in this study BCC model is used. Suppose there is a set of n peer DMUs, {DMUj = (xj,yj) 1j=1,2,...,n}
T

each using m inputs to produce s outputs and also assume X;: =(X;:, Xg:y 0 X

’yj = (ylj'y2j"“’ ij)T be the input and output vectors for DMUJ, respectively, such that xj >0, xj # 0and

yj 20,yj # 0. The input-oriented and output-oriented BCC models evaluate the efficiency of DMUg by

solving the following linear programs respectively:
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(*- Corresponding Author Email: modhej83@gmail.com)
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The choice of input- or output-oriented models depends upon the production process characterizing the firm
(i.e. minimize the use of inputs to produce a given level of output or maximize the level of output given levels of
the inputs). DEA window analysis is based on a dynamic perspective, regarding the same DMU in different
period of time as entirely different DMUs. The benefit of this method is to describe the dynamic change of the
efficiency of each DMU comprehensively, both horizontally and vertically. More importantly, the number of
DMU is increased in this method; hence, it enhances the discriminating power by increasing the number of

DMUs when a limited number of DMUs is available. Consider a set of N (n=1,2,...,N)DMUs in
T (t=12,...,T)period of time. Every DMU has m kinds of input and s kinds of output. Let DMU? denotes

the level of input or output for DMU n in t period of time, then input vector X? and output vector Ytn will be

n n . n n T
Xi =(Xgp, X, X
presented as: Xy = (Xy ot mt)

point of k (1 < k < t), and the window width isw (1< w < T —K), then input X
of each window Kk w will be presented as

= (yft,ygt,...,ygt )T Consider the window starts at the time

vy @nd output YkW matrix

1 2 N 2 N
Xk ’ Xk yreny Xk y]l-( ' yk 1y yk
1 2 N 2 N
e X Xpg Vet Vit Yeut
Xiw =| - iw =
1 2 N 2 N
_Xk_l_W,Xk_l_W,..., Xk+W_ y%(_l_wyyk_l_wi"'! yk+W_
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The input-oriented BCC model of DEA window problem for DMUlt( is given by solving the following linear

program:
* -
0 =min6
n
s.t. kaxsext, t

1...,T
n _
YMNKZyt, t=1...,T

er=1
e=(LL.. 2% =0y A Ay

Where .And the output-oriented BCC model is as follows:
*
¢ =maxoe
n _
s.t. XMNXSXt, t=1...,T
n
Vi Zovps t=1..,T
er=1

Discussion of Results and Conclusion: Land area (ha); Water consumption (cubic meters); Animal manure
(tons); Labor (person-days); Machinery (Hours); Fertilizer (kg) as well as pesticides (L) are used as indicators of
inputs. Meanwhile, Performance (kg) and Gross profit (Rials) are regarded as two output indicators. Since
beneficiaries have more control over the inputs than the outputs, the input-oriented DEA windows model is
applied to evaluate the efficiencies of 8 date producers in Khozestan province during 2010-2017. By solving 144
models, the average performance of each window and the average annual provide a basis for measuring and
comparing the performance of producers. Results showed that two producers were at full technical efficiency
level in 2013, moreover none of the producers during 2010-2012 and 2014-2017 were full technically efficient.
In period 2010-2012, efficiency of producers had small variation and the average annual efficiency of producers
was much higher in comparison with period 2014-2017. Several factors cause the huge difference in
performance over these two periods. Among these factors, one can mention dust in Khuzestan province, Dust
particles reduce the harvest and the quality of the product. Another reason is the drought of the last two years.
Reducing rivers water has made irreparable impacts on the agriculture of the region.

Keywords: Date, Data envelopment analysis, Efficiency, Khozestan, Window analysis



