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3- Constant return to scale
4-Variable return to scale
5- Increase return to scale
6- Decrease return to scale
7- Scale efficiency
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1- Data envelopment analysis
2- Decision making unit
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Table 1- Energy equivalents of inputs and outputs in agricultural production

& (MI)axly 32 51 5551 ) 5531 s 23l — !
Reference Energy equivalent (M.J) Unit Energy inputs
SAN Ga )
Human labor
Mandal et al., 2002 1.96 celo Sy
hr man
Sl lodgs Y
Chemical fertilizer
Kaltschmitt et al., 1997 47.1 oS els o)l
kg N
Kaltschmitt et al., 1997 15.8 pSsks Jy lawd ygu
kg P205
Slhosd pyouw =T
Chemical poisons
Kaltschmitt et al., 1997 101.2 oS sks O5S oyt
kg Insecticidal
Kaltschmitt et al., 1997 238 pSeks O Gale
ke Herbicide

ShsliS sl eile —¥
Agricultural machinery

Karkacier and Goktolga, 2005 93.61 PR 19515
ke Tractor
Karkacier and Goktolga, 2005 87.63 PRIk oS
ke Combine
Mandal et al., 2002 62.7 oS sks VT pisle g gl
kg Equipment of machines
-0
Seed
Yaldiz et al., 1993 25 pSeks puS
ke Wheat
&3 swosibiw -
Energy outputs
Yaldiz et al., 1993 14.7 oS els &l
kg Grain
Yaldiz et al., 1993 12.5 PSS ols
ko Straw
38 gy 5 45 920 o3l VRS 9 CRS sl Jro o 4y (4

15 CRS Jao igad lgisds 035 gzl Jao o dinge o>
-J9_A)5 ) C))yo A:)LS\AY G /Y C,wuf).:) C.‘a.w).) \ D)‘A.«f)
MAX = 29400Y
St: 5515.6X +18.62X,+3845.51X,+111.75x,+429.87375x5=1
(v 15ls) 29400Y . 5515.6X, - 18.62X - 3845.51% - 111.75x,-429.87375x5 <=0
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Table 2- Energy used status for wheat production in different levels of planting (MJ/ha)

YU & s 0/Y S0 G Y/ SIS Y G /Y o3l
Over 5.1 ha 2.1upto5 ha 0.1upto2ha Input
KW (MJ) 559 Jslee KW (MJ) 559 Jslxe KW (MJ) 559 Jalre
%  Energy equivalent (MJ) %  Energy equivalent (MJ) %  Energy equivalent (MJ)
4.42 497.58 3.71 426.27 2.63 303.14 Y opwile Mgzl § el
Machinery manufacture
and depreciation
40.17 4517.16 38.29 4399.95 31.32 3601.41 b yae Cigu
Fuel consumption
54.07 6079.97 56 6435.21 63.63 7315.39 Showd pyews ¢ 365 6k
Seed, fertilizer and
chemical poisons
0.4 44.83 0.84 96.85 1.32 151.83 Sl gy
Human labor
0.93 145.1 1.14 131.58 1.1 123.88 Jiig Jos
Transportation
100 11284.63 100 11498.88 100 11495.67 Egoxe
Total
(LS 1 Jja) kS ilideo Zgbanw )3 23 @i Jguatno (51 2w (5551 - Jgu
Table 3- Energy output for wheat production in different levels of planting (MJ/ha)
Y & U 0/ S0 B Y/Y o S Y G /Y o Jpasee
Over 5.1 ha 21upto5 ha 0.1upto2.1ha output
~oy? (MIRa) 551 (kgha) s Slos o> (MJha) 351 (kgha) s Sles o) (MJRa) 351 (kgha™") > Slos
% Energy (MJha') Yield (kgha') % Energy (MJha') Yield (kgha™) %  Energy (MJha)  Yield (kgha)
83.28 26000 1768 58.05 26298 1789 47.46 25480 1733 4l
Grain
16.72 5218 417 41.95 19000 1520 54.52 28208 22256 oS
Straw
100 31218 2185 100 45298 3309 100 53688 3989 E9ome
Total
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Table 4- Technical, pure technical and scale efficiency with return to scale in different levels of dry wheat

R0 51 VL ¢ l5e

AR O LYY o )5

S Y G o)y g4l

Over 5 ha 2.1upto5 ha 0.1upto2ha

SE Eg Epgs  Ecs  Dmu SE Eg Eyzs Eczs Dmu SE* Eg Eprs’ Ecxs’ Dmu'
(IRS) o238 96% 87% 84% 3 (IRS) 1358 97% 75% 73% 3 (RS’) 23l 98% 89% 88% 2
(IRS) zl38l 97% 92% 90% 4 (IRS) L1581 95% 100% 95% 4 (CRS®) cus 100 100% 100% 3
(IRS) x5l 94% 69% 65% 5 (IRS) 158! 95% 72% 69% 6 (CRS) euts 100 100% 100% 5
(IRS) o238l 88% 63% 56% 7 (IRS) 21581 95% 100% 95% 9 (IRS) 158! 95% 85% 81% 6
(IRS) (238! 94% 57% 54% 8 (IRS) 158! 94% 78% 74% 11 (IRS) a3l 97% 79% 77% 9
(IRS) 238! 92% 54% 50% 11 (IRS) 1358 97% 95% 93% 12 (IRS) a3l 94% 69% 65% 10
(IRS) 38! 97% 89% 87% 13 (IRS) L1358 97% 82% 80% 14 (IRS) 138! 97% 83% 81% 12
(IRS) zl38l 96% 79% 76% 15 (IRS) 21381 96% 89% 86% 15 (IRS) 158! 975 93% 91% 15
(CRS) ceut 100% 100 100% 17 (IRS) L1581 94% 69% 65% 18 (IRS) 158! 90% 62% 56% 18
(IRS) o238l 90% 60% 54% 19 (IRS) 21581 94% 78% 74% 20 (IRS) 21581 97% 74% 72% 19
(CRS) cuts 100% 100 100% 20 (IRS) o213l 94% 74% 70% 21 (IRS) o238l 97% 85% 83% 20
(CRS) et 100% 100 100% 21 (IRS) o238l 95% 100% 95% 23 (IRS) a3l 97% 79% 77% 22
(IRS) 38! 93% 79% 74% 23 (CRS) cub 100%% 100% 100% 24 (IRS) 138! 95% 83% 79% 24
(IRS) 38! 98% 77% 76% 25 (IRS) L1358 97% 83% 81% 27 (IRS) 158! 96% 100% 96% 25
(IRS) z38l 94% 56% 53% 26 (CRS) cubs 100% 100% 100% 31 (CRS) cubs 100 100% 100% 26
(IRS) 38l 96% 54% 52% 28 (IRS) 21581 97% 78% 76% 33 (IRS) 158! 96% 84% 81% 27
(IRS) 258l 92% 53% 49% 30 (IRS) 21581 95% 72% 69% 34 (IRS) 158! 94% 100% 94% 28
(IRS) (238! 94% 89% 84% 31 (IRS) o238l 93% 47% 44% 35 (CRS) et 100 100% 100% 29
(IRS) 238! 94% 69% 65% 33 (IRS) 158! 96% 86% 83% 36 (IRS) o213l 96% 78% 75% 30
(IRS) 38l 89% 49% 44% 34 (IRS) L1358 92% 56% 52% 37 - - - - -
(IRS) 38l 90% 63% 57% 36 (IRS) 158! 94% 73% 69% 38 - - - - -
(IRS) z38l 94% 68% 64% 37 (IRS) 158! 95% 74% 71% 39 - - - - -
(IRS) x5l 89% 100 89% 38 (IRS) 21581 92% 64% 59% 40 - - - - -
(IRS) (238! 91% 100 91% 39 (IRS) o238l 94% 69% 65% 42 - - - - -
(IRS) 238! 96% 87% 84% 40 (IRS) 158! 97% 84% 82% 43 - - - - -
- - - - - (IRS) L1358 96% 89% 86% 44 - - - - -
- - - - - (IRS) L1358 96% 94% 91% 45 - - - - -
- - - - - (CRS) cubs 100% 100% 100% 46 - - - - -
- - - - - (IRS) 213581 98% 79% 78% 47 - - - - -
. - - - - (IRS) 13581 94% 69% 65% 48 - - - - -
- - - - - (IRS) o238l 95% 73% 70% 50 - - - - -

- 94 75.7 71.9 Sk - 95.6 80.7 77.7 Sk - 96.6 86.4 84 Sk

Mean Mean Mean
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Table 5- Slack and surplus of energy consumption in 0.1 up to 2 levels farms with CRS model

[Or g™ YT epdilo § 1931 2N 9w g5 Sl (5955 J& 9 o> (woy3) 2156 a3
Fuel Equipment and fertilizer, seed and Human labor Transportation Efficiency Farm
machinery poison
1560 129 5123 0 75 88% 2
0 0 0 0 0 100% 3
0 0 0 0 0 100% 5
2700 201 4512 0 100 81% 6
3589 56 4678 98 0 77% 9
4153 202 5451 91 72 65% 10
2312 100 2452 100 101 81% 12
1570 0 2130 78 0 91% 15
4570 220 6732 85 59 56% 18
2278 134 4412 0 95 72% 19
1450 0 1312 79 83 83% 20
2451 212 4121 0 87 77% 22
1268 0 3124 89 0 79% 24
213 0 1200 0 0 96% 25
0 0 0 0 0 100% 26
3201 123 3700 101 0 81% 27
1213 0 2154 83 75 94% 28
0 0 0 0 0 100% 29
2980 78 5410 100 93% 75% 30
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Fig 2- Energy saving with each of input in 0.1 up to 2 ha levels farms with CRS model
1- Transportation 2- Human labor 3- Fuel 4- fertilizer, seed and poison 5- Equipment and machinery
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Fig 3- Energy saving with each of input in 2.1 up to 5 ha levels farms with CRS model
1- Transportation 2- Human labor 3- Fuel 4- fertilizer, seed and poison 5- Equipment and machinery
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Fig 4- Energy saving with each of input in over 5 ha levels farms with CRS model
1- Transportation 2- Human labor 3- Fuel 4- fertilizer, seed and poison 5- Equipment and machinery
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