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1- Energy Use Efficiency (EUE)
3- Net Energy Gain (NEG)
5- Specific Energy (SE)

2- Energy Ratio (ER)
4- Energy Productivity (EP)
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1- Constant return to scale
3- Variable Return to Scale
5- Technical Efficiency (TE)
7- Scale Efficiency (SE)

9- Linear programming (LP)

2- Charns, Cooper and Rhodes

4- Banker, Charns and Cooper

6- Pure Technical Efficiency (PTE)
8- Decision making Unit (DMU)
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Table 2- Amount and energy equivalent of inputs and outputs for dairy cow produce in Tehran province
(a head of cow in year)
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Table 5- score of efficiency for dairy cow production in Tehran province
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Table 6- Statistical indicators of energy efficiency

el glyl
Maximum  Minimum  Standard deviation =~ Mean
) - IVYY [+ ¥A - IARY Technical efficiency el
\ < IAYY /Y0 NN Pure technical efficiency ol s 1,5
\ Ay -[-Y¥ ATV Scale efficiency oolde T8

= @bl b 5l 2 )90 6t 5l
S5 So alls 8 SIS Glils gylog5 Y alls
e 51 (6,105l 5 V) Las,logls s g 050 LS
bl L8 /A= [A0 aws jo Al 8 Gl
shls g)logls S laad wlse lLs L
Cdled cwlin ojlail o g oV wlde ol LS
)—:-OSB <140 )‘ u.a.a—’ A yO LS)‘lej VO LJ)JGA
JU SO IRYA BV A VAIPVEREIWIRSR Y-S\ KYY W g b GPYR I

sl hd ulae oLl

ISi o calize aliadb o ol LS glosl gl 8

3 og=d e 00 Ui ol ol ould jatein ¥
=5 @S A 5l 2 9 j5e st s)losLS Y
LS g oms SO 8 2l)lS lls g logls S lasd
9 10 3l Gio =8 o)L s ()l S Y g
=220 =8 ol )LS Gl sylegls 0 Ol S
Y o JAO-+ /0 —8 SIS gl)ls (s el 5 VA
R R 24 YA Yt S S ) [ CPP- 3 P . 5

Yo jloes VO IA 3 LS 6lls o lssl5

&logl8 Slasy

18
BTechnical efficiency s o,

]
o

BPure technical efficiency o,
Bgtifeetticiency i L

A

1
E=

e
S

|

Flm

T
e

B

0.75-0.80 0.80-0.85

0

.85-0.90

5lj 6‘)l_§l.; dbu‘j o ‘) Ba_» 4 Cu H LS))—"

ikt ik ;3 1,15 gloil Syl 3 Y S
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Abstract

Energy is used in different ways in the dairy industry and is wasted in the milk production process for various
reasons. By using different production methods, livestock farmers play an essential role in the energy
efficiency of their production unit. This research was carried out in 2024 in Tehran province to find out the
indices of energy consumption, identifying efficient and inefficient dairy cattle producing farms in order to
increase the efficiency of production units to the maximum and calculating the amount of energy that can be
saved resulting from the optimization of energy consumption. Information was collected through
guestionnaires and document studies and random sampling from different dairy cattle units, and all the
activities performed throughout the year were recorded. The input energy includes labor, machinery and
equipment, fuel, electricity, livestock feed (hay, silage corn, concentrate and wheat straw), buildings and
facilities, and the output energy includes milk, meat and cow manure produced. Energy indices including net
energy gain, energy use efficiency, energy productivity and specific energy were determined. With the
approach of Data Envelopment Analysis(DEA), the energy efficiency of the dairy farms was determined and
the amount of energy consumption optimization in inefficient units and the total energy that could be saved
was determined. The results showed that the total amount of input energy is 193690.75 MJ per head of cow,
and animal feed had the largest share of input energy with 76.96%. Among the main feeds consumed by dairy
cows, concentrate, alfalfa, corn and straw contributed 32.99%, 27.68%, 13.8% and 2.48% of the total energy
consumption, respectively. The amount of total energy output was 36886.482 MJ per head of cow, and milk
production had the largest share with 87.02% of the total energy output. The energy use efficiency, net energy
gain, energy productivity and energy intensity were determined as 0.19, -156804.272 MJ per a head of cow,
0.086 kg/MJ and 11.636 MJ/Kg respectively. Average technical efficiency, pure technical efficiency and
scale efficiency were calculated for dairy farms in Tehran province as 0.892, 0.931 and 0.958 respectively.
The average target energy in dairy farms of Tehran province was determined to be 129, 764.15 MJ per a head
of cow. The conducted research showed that by optimizing energy consumption in inefficient dairy farms in
Tehran province, an average of 63926.53 MJ per a head of cow can be saved and energy use efficiency and
energy productivity can be upgraded 0.284 and 0.128 Kg/MJ, respectively.
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