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Table 1- Energy equivalents of inputs and outputs in agricultural production

& (MJ)asly 2 52 551 soly 591 b o3l — Al
Reference Energy equivalent Unit Energy inputs
sl SIS (35
Mandal et al., 2002 1.96 = S35 S
hr Human labor
Slosd (sladgs =Y
Chemical fertilizer
Kaltschmitt et al., 1997 11.15 el ot
kg KQO
5 &l
Kaltschmitt et al., 1997 47.1 P )
kg N
Kaltschmitt et al., 1997 15.8 Siad i Slod g
kg P,0s
Slosd pyaw =¥
Chemical poisons
Kaltschmitt et al., 1997 101.2 P DA ot
kg Insecticidal
5 5 Gale
Kaltschmitt et al., 1997 238 P o A
kg Herbicide
s 5398 (sl cywile —F
Mandal et al., 2002 62.7 s SgiS Sl
kg Agricultural machinery
. "
Ghochebeyg et al., 2010 1 el &
ochebeyg et al., kg Seed
= N e
hoch tal., 201 31
Ghochebeyg et al., 2010 56.3 : Diesel Fuel
Zelo Olgalss Ky yiSI =V
Ghochebeyg et al., 2010 11.93 e
ochebeyg etal, kWh Electricity
Ghochebeyg et al., 2010 1.02 e S
m Water for irrigation
s -4
Ghochebeyg et al., 2010 0.8 P s
pehiebeyg et at, ke Yield
WA03,5 Al B S8 b wbide au cutS5b Jto 90 b ledMbl Llos g 4550
=3 - . Y ae ~ - Y \
max E = :;IU Yoo A plosl (BCC) jite olisio g ciSL Jae 4 (CCR)
VX, =1 (V) 5 Laosles g9y J S Ol 4 (S Geslio DEA s Gl
r:SUY-— i:mV-X-.SO J=12 n ‘ML')"J"’J)““‘{)'“MPIS)'QASW)JU”‘“‘J)IDLMO'\JL“"
vl o o5 ol adllas 5 598 o bl ulol (lod p cuslie Jio
max E, = U LY, - w 9 CCR Jas jl sl g dos Wodles 5,8 5L 5 o5 9 ()
STV X, = ) Jie 93 52 13 (Y 9 ) Lalyy) 4n )8 ealatwl jgore 03l BCC
i=1 ! p
zr;su rYrj —ZilmViXij+WSO,j=1,2,..., n wl_mcgsdugl)lfé‘?‘?bmuml)lgl:)?‘)lfd‘.bbb
U,2¢e,V,2¢,w free
Laggys 0ig Ur - pllasly ol &, Ep ol pas 1-Charns, Cooper and Rhodes

2-Banker, Charns and Cooper



VAl LS Jpame 6551 bl Jalo g a5

Ot (Bae pia g (2lerd 355 5l ol (slaodles ggerne
e Ol oalgd ilealy olaid] agd a1y (655l Bpuae e
Ol s a8 ooy olaidl 5g3 a1y (B yme (6559l (lime (2 yieS
Sladd g loj 55 Cu o g slophad (olol (cla yg, 5l ool
RO PPN

B S oSlee F Jgar | ol il 4 ang by
AY 50 (639, CCR Jue U jLs cuss” o L)L sla a8
Ole cob L g Laoslys duo 0 AVl ool b dm Cawl duoyd
odpy 28 jyo 4 Wilgice LU SlaaldS (295 (lje (loa
Gk A8 033 098 LS il L 1) aeslys doyd VY lade 4
oo iz LS VY 9 IV e ¥ F X sl Jois ol b
2B b LA 5l s o aS Cusl pagae cpl 4 Al 1)K
2o (1=0) e 4 bodlgs alS 511y 565 G yme line Juily
S Slaie 0) 1y 815 55 oliwe oSl (i i inlS
(Ghochebeyg et al.,2010) (aa> o Ll |y )LST asly
o) a8 crl ol glixe 4 S5 o)l SIS wo 3 AA/DY S
UiblS u e Jalae 4S5l 595 (Byme doyd /¥R WL 2y
Anly SO Wlgn U (090 atwlS” (3ag yliee 51 4] ay) dmd
o 95 Sa) s 225 b Ko g 295 2 LS sl
P OB praiad e copo 4 a9 b g Conl Fojlad SIS
piY udg Joloe palbe olg o el Xoyd YAIVY a5 Joun
d]ﬁdaﬁwbmgg;&\ql)o&u»w@mu& dl).g
5l acod YAIYY jlade 40 b dsly (pl oS o )loss S s 1)1
Ll g Olise aSLl o W Bpas 1) ¥ sl slaoslys
gud

Jie 93 jloslial b jld slaailsds LI e Y USG5
Jae 13 JSi ol golis b .l 003 03,9l BCC 4 CCR
h syl S A slas BCC Jas j> 9 4l # 5laas CCR
oo )51 walisie Gl yd 4 aildS ad) ¢ Ak doyd Voo
s 1S ols BCC oo 551 1 1515 S 51 59 o
yobass oLSsT il ails CCR Jawo Hlas 5l b (o)8 jlade
&5 @b edl ool ) 3,6 JS 2l Jg cwl)lS (9o
5 CRR Jas 55 52 5 (o5 51 Jg conl olie ()BT 1 (230
5 b LS el ) ) 45l s ys Ve 5l 5208 BCC
ShHUSU cpioman g 0y sl blys LLSL L (elde ol
So b oL el alaie Yool cplply (sl b pie
S pasdie (LS 93 ol Ay 4|y gu g sy
5 odel Cowdas gl 4 4545 L .(Ghochebeyg et al., 2010)
1S (o Jroe LS (90 5k VA 9 7 D (claailS F Jguor
SO olme Ll (28 SLIS dadldS IS 5l s VWY s xy
1 WS ) o a8l o S ) S sS JS S g

Xip dasdgy5 ojg Vi DMUD (gl pl T 295 JlaieY
Sl ol T (293 oo Yig DMUD (sl 6l 1 (5395 ko
§=1.2,..n  DMU; Iy pl i 39,5 ke X;; DMU;
Banker et al., ) aib o b 539y i m g o 29,5 3las' S
YU slym anlllas 3)50 (535 maouad slassls slaws J8las (1984
sy o Jao ) ol gl 4 sl 5 luabl ol 5,
:(Yong and Chunweki, 2003 ). apolxe ¥ alaly 51 laosls
0155 paanad ladsly s > ¥ (I+0) ()

G5 50 Cewlao bl Sl O g ool slaws I Y dlayly 4o
&5Vl ale any bgoye (551 om A58 oolg i 3
S5 el poos (55,51 255 5 5k (G5l (Bpan g
5 03185 Ol a1 (65,0l g (Bpmo Ol (5,0 58
il 08 48,5 5 53 ol g & (380as) e (55,
VYLl Jelod g 38 Gl 665 el laaslg dlass J8las
Slass g anly YO olowsl dasged dliw aSi) 4y dogi b .l aolg
ol 3g Y ot 9 a4y jo0 (gl (6565 paena slassly JBlas
515 3539 lisab 390 s ]yl ol digas wres ol 51U
8 ol (Eccr) (8 2,8 o 4y (Mohamadi, 2008)
& )ygmodm (Bs) polaie (2L 9 (Ece) upde 216 L pall
:(Emami- meybodi, 2000) 15 i 25 ¥ alayl,

_Eccr
EBCC

oo S g wmless SO 1 Gty laie )l
031l 5 oo il oot |ysj 095 o sial JS 8 2 CCR
G edSil cos |y Lalls b WL BCC S0 Gb | s
b @bl Jdos g anjos 358 dlaly a3 00 (L5 peite ol
i DS e tabod a1y S asbie alaly ol S e e L
b bl e LU e 4y ST &S WS o et
9 2l g i plis ]y elide (L & Col (il 5]
.(Gheysari et al., 2007) Jole

Es (¥)

S5 b e Gl e 53 )l Jpazme IS cuss )

VAY Ly s 0,558 o adgs (gl 00 drlre (S e
aS ooy & Jgan o Jols ol 5bb .l oy Jg5K0
o byye ooy poluadl o934 ) (655l Bpas ol (it
i Cig b ()50 ) dlit] e 4y oS Gl b pue Cgus
b gusoss st (pl ol e (o Lo paes aidlate (sl (30
WSy jl o il o Ghochebeyg et al., (2010) zts



WA Jal Jlumows Nojlods Yol ¢55)9lis sl pilo 4yl Y'Y

S5 B9 on paFie (o295 (g Gk | elie 4 cuiSL
N385 ST el (Lol B) polide 4 cuiS5h AL jio 1 jiSe S
=3 (sl 8l e & cutS Ly el cul ulide 4 culSiL
= U ol dlsSie Jo o el |y cud oy olide g
Sy gy dall b sl (639)9 4 (29 s B> Gl ol
295 3 ORIl (Gl alS i (6399 4 Cuni )
Joio @l b ol (639)9 b canlite (glojluil &y Jlis o)lgen
s gl olie & CISSLYY WV Ve Y F X clawlils F

Ly o3l wlie 4y cuiS b aslsds

JS 5l ae p V¥ pxy a8 5 sl o pie b olids ol,SL 5]
o=l 48 e adlllas 3)90 (slassly (LI (bl 1 & Jlgw
Aloans sty LIS (Gl s yskas 45 lmisly oy 51 45 30
Sl Sl Jl3)55 50 YL a5, ) e & Capes Sl plaS
) a2 e dsgeome 3 assly nl sbagy ggeome Jlgw ool & Gl
A8 VL gl ag) wwals (g tia (g o5 saoly B )5 Ol
i 53 5 p)la dly b ulide 4 cutSL Jas )3 el ol
Gl o basly o LS pow aly jiite (wlide 4 cuiSl
ohgy adex Sl) 650> sl by, 4l (0 Jgaz) sl s
okl Jds @ & cosl 0 dleidin S cnl 2 58 (o999st
Porkazemi and Heydari, ) 595 o (5,l35¢5 o] pb ;S
Lo)d £F) ailds e oL s )5 MalS 45565 (2001
2hL) SIS Ll yd (izman 5 (e (LU 51 (030 (ole

Loy (3w oot 53 ) g3 53 (B e (5551 -Y Jgua
Table 2- Energy use for cucumber production in Shahreza Township
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Table 3- Evaluation of greenhouse cucumber with reference units via CCR input oriented model

(s31) g2 30 sl2oly () (21,8 ($15) gadgi oy
Unit sample Efficiency (%) DMU (Greenhouses)
4(78.24) 89.51 1
10 (56.18) and 21 (74.67) 96.63 2
- 100 3
- 100 4
7 (89.34) and 4 (45.23) 93.31 5
3(38.12) and 4 (67.34) 95.43 6
- 100 7
10 (70.16) and 4 (56.34) 92.82 8
3 (60.18) and 4 (34.89) 92.37 9
- 100 10
7 (47.16) and 4 (35.68) 90.57 11
4 (78.34) 82.81 12
3(76.11) and 4 (71.46) 76.23 13
21 (34.56) 85.12 14
4 (56.67) 81.35 15
21(70.29) and 17 (45.23) 91.47 16
- 100 17
3(59.12) and 7 (57.23) 92.15 18
7(39.19) and 4 (87.57) 79.9 19
10 (30.17) and 17 (67.45) 83.69 20
- 100 21
21 (60.18) and 7 (86.15) 87.59 22
10 (35.76) 85.56 23
21 (45.35) and 10 (79.47) 79.49 24
17 (81.19) and 21 (24.90) 83.39 25
B 47 LG (slossly ol il
The average of deficient units
120 - m CCR = BCC
100 -
? 30
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Fig. 1- Efficiency of greenhouse cucumber with CCR and BCC input oriented
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Table 5- Analyses of efficiency and return to scale in Greenhouse Cucumber production
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Return to scale Es (%) Egcc (%0) Eccr (%) DMU
Increasing 97 92.23 89.51 1
Increasing 98 97.7 96.63 2

Constant 100 100 100 3
Constant 100 100 100 4
Increasing 93.31 100 93.31 5
Increasing 95.43 100 95.43 6
Constant 100 100 100 7
Increasing 98 94.35 92.82 8
Increasing 99 93.2 92.37 9
Constant 100 100 100 10
Increasing 92 97.59 90.57 11
Increasing 92 89.7 82.81 12
Increasing 85 88.9 76.23 13
Increasing 91 92.7 85.12 14
Increasing 87 93.4 81.35 15
Increasing 95 96.1 91.47 16
Constant 100 100 100 17
Increasing 92.15 100 92.15 18
Increasing 91 87.43 79.9 19
Increasing 92 90.12 83.69 20
Constant 100 100 100 21
Increasing 95 92.15 87.59 22
Increasing 97 87.34 85.56 23
Increasing 86 91.38 79.49 24
Increasing 89 93.19 83.39 25
- 94.6 95.09 90.37 oo
Mean
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Table 6-Rank of efficiency unites in constant and variable return to scale models
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BCC CCR
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Sum of weights DMU Sum of weights DMU
6.11 4 3.12 3
3.19 7 3.02 4
3.05 21 2.96 5
2.71 10 2.63 6
2.33 3 22 7
1.93 17 2.17 10
- - 1.89 17
- - 1.76 18
- - 1.65 21
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9870 0 0 8865 0 0 23756 89.51 1
2456 0 0 0 0 1254 12567 96.63 2
0 0 0 0 0 0 0 100 3
0 0 0 0 0 0 0 100 4
0 0 0 2678 456 0 24156 93.31 5
8912 546 5673 0 0 0 12789 95.43 6
0 0 0 0 0 0 0 100 7
6120 0 190 0 0 2780 3211 92.82 8
9859 0 181 0 0 2901 0 92.37 9
0 0 0 0 0 0 0 100 10
0 0 0 3780 567 1290 9240 90.57 11
0 123 0 12890 1280 0 37890 82.81 12
2890 0 0 16289 0 3795 45178 76.23 13
5670 0 0 2780 0 3412 14236 85.12 14
15280 0 1450 15907 0 2519 12790 81.35 15
0 0 0 14289 1200 0 0 91.47 16
0 0 0 0 0 0 0 100 17
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1790 0 0 7101 109 1200 17200 87.59 22
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0 450 0 2080 1200 0 39708 79.49 24
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Figure 2- Energy saved via each input with CCR input oriented in greenhouse cucumber
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