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Introduction: The increasing world population is one of the most important challenges for
human societies to provide healthy and sufficient food. Thus, poultry farm industry plays
critical role in the health and nutrition of human societies. Today significant regulations and
guidelines have been implemented for the development and prosperity of this industry in
different countries. These approaches result in many researches focus on poultry farm all
around the world. Therefore, performance appraisal is the most important focal points of
production units to help this units using the result of appraising overcome weaknesses and
reinforce their strengths in action. This research was conducted to measure the performance
of active poultry units in Zanjan province using applied mathematical and data oriented
model.

Material and methods: Total productivity index of Malmquist Index was selected because
of its greater effectiveness in measuring growth. In order to achieve a comprehensive model,
all poultry farms in Zanjan province were considered for study; however, due to the lack of
data required, only 30 index poultry farms were selected for performance evaluation. In this
study, the amount of initial hatching, feed intake, energy costs, personnel and healthcare
costs were selected as input variables and final slaughter weight and fertilizer weight were
selected as output variables. Specialized software GAMS.34.1.0 and DEA SOLVER (V8)
were used for data analysis.

Results and Discussion: The result showed that among the existing decision units (DMUs),
in the first period AL12 with 34.9% growth had the highest total productivity growth and
AL14 with a decrease of 14.4% has had the highest productivity decline during studying
period. Meanwhile, the same poultry farm with the changes in the method of feeding poultry
in the second period has had the highest growth of total productivity based on Malmquist
total factor productivity. On the other hand, although the AL12 unit has had the highest
growth in the first period, but due to lack of attention to energy costs and non-optimal use of
grain consumed in the second period are classified as low-growth decision-making units.
Conclusion: The present study showed that the optimal use of feed and effective human
resource management among the input variables has the greatest impact on the overall total
productivity factor of broiler units, and on the other hand, among the output variables, the
optimal final slaughter weight, which implicitly implies a low chicken loss rate and shows
that the benefit of the appropriate conversion factor of the poultry unit has the greatest effect
in increasing the Malmquist total productivity of studied units.

Cite this article: Mansouri, A., & Nemati, M. H. (2023). Productivity growth measurement model in the poultry
industry using the Malmquist total productivity index (Case study: meat poultry farms in Zanjan province). Journal of
Animal Production, 25 (2), 215-227. DOI: https://doi.org/10.22059/jap.2023.340758.623684

© The Author(s).
DOI: https://doi.org/10.22059/jap.2023.340758.623684

Publisher: University of Tehran Press.

GROIE]

L[]




&h SNy

S
YRAT-88¢x 2 £ LE

Homepage: https://jap.ut.ac.ir/

C/’/';"? oy

5 59058 2Ll H oLl b youbr (o 59 33 S0 4O (5390 38 Sy i JWo
(Obm ) Gt G5 S5 )10 yo 5 Fladllac 8 590) S o5 pilo

Yy . .." ||Z\‘.s) . ‘!&

Mansory.ali@znu.ac.ir :asbll, . 4l ()l < b ol8iily ¢ Slusl pole a8l (g bl § o e 69,5 ¢ Jgime o3k g .Y
sl ol 05 siglisS ey 5 Diselclidd plojle (s b b g (ipltS Sliid e il psle Sl i ¥

Nemati.mh1354@gmail.com

2SS

Al wleb!

s eolaiwl Jld (g)lae o slaisly 0, Slas Sbj)l (gl (slawslio — e 3,50, il g opl 5
2 ol Fote il e olle IS sy pasls 0Sles ot il sl e e
0l Gliwl (1565 (slag)lad yo adS ol (65N S 4y pliwd jelatedy 1l Cll A loxi
Yo Lo ingh slaedls (syglaer ) Cudgime Sy (S 1088 )18 drginyge adlllas (gl
Shotagr M Glagh opl )3 b bl o Sles 2L Sl (R3S (85 )l se ol
5 $3909 Slyiie Glyisdr loyd 5 Cudligy dja g oy duja (5l duia ((Bpae ol adsl
2 lts 5 (xg0 00 (o 48 BRIl (293 peiile (loisd (595 355 (59 9 (2l S )
proRe il My 2o YF/A L ALI2 ciga ol 0)93 )3 290 (8 S mranad sloinly ol 5l a8
Ot i )55 (s e SOl (n it Sl e VHIT (GBI L ALIA 5 gy50 50 D)
OP I e sl by plis IS (5y50 02 0 g S 5 o9y conl (b)) I ol dons
IS asere 2y 556 cniter (539)9 Slagste o 3 Sladl g Sladizja Copde g (Span
& 2l S Gy 8 (e lamiie Gl 3 5N o g 2 (B85 )l sl
2 e oo sl Iy ol e sy Cunlio adss I ghioope g drer Ol Fy e jeba

sl 5135955 6 o 5t ) adllandyge sy JS (y9000 (il

gy Alie 1o £o5

AARAVERVERIEGA: IR W PR ]
VXYY 16 5550 &, U
VoV YN i pdy 5,

VEY/-FND £y L) g B

1o jlguls

(S50 5%e (b))
ks ol
(g d g

WJS 9000 Ay
CaisS Jlo il

3y90) ConssS Wl IS (6y90,00 2Ll olital b youbo (hy9 0 Gt )3 (5y90500 My (yiomiw Jde (VF4T) Cpmirdesme ¢ ani g (o (6 ypate D]
DOI: https://doi.org/10.22059/jap.2023.340758.623684 YYY-YAD (¥) YO ¢ ob cltdar ds sl (o) ol (5s5 (gl )l yo 3 Slallas

@ S O riys ©

NC

R STS R -t R A el IPVINE P POV




YW ot oo 5 (gyoaaio (A | v I (5190 28U 0] U oo (15749 40 St 13 (5490t il g piieinn Juto

donio .
Sidyge B g o 213 Slge el sl (i el ool (st S Oler Cumen oailjp Ll
Sl Jasdlyginy g @lyyio 0jgpel )y (g molex dss 9 oM 3 (6HlaE o Camino &S el Jody il o
Sl o pbsl olg)l (slayeuiS dlenjl wilide (glajedS > Coio il By 9 s ln 2P B
.(Augere-Granier , 2019)

gl | (S glyed )l pe Cato g Cato J p3pe liE Sl ) ege piSu b & 4295 b

VoIY) 0o Oliwe 0oVl s Epe cdsS) i Jelge 5 Span il 3)lge ( oliE sloalils 5 laad Lo
s o &y el Gl e (el (ale S g e e iS5 oSl o 3 (10
39S (559l Saplil slaisun 5l (S glpear (W55 Ere Uhon oo cnl el 0ad dde
ool 0l o) slacsygls xS 9 (I Saleyw la b cuwl il g 43S alol tiw (55)9liS
SB3,Sg) jl Cumsd pilins Coiuo ol > pen 4 S Iy (65l S Ll g Jpae Wg 0 i
Moazeni & ) aib o 35 035l (p 5w 4 oliwd e (e 9 dlaidl Jaol b sillas g )l 2 poe
(Karbasi , 2008
0L e 1 3D prelliens yify ulliune ©yg0dy 45 0,5 oo (5)50 ke LRIl G (Sygeo 3 gyl ye S50 oy
L A (gyg0 e il sl b 4 Wb awdl (Remanjan, 2001) sl (solaidl 5 oo pie saais plos
Snhedly Glsie b oS olaiagg lely tm 8 56 cov )l e o 3 |y (sa5 Y e S
Jda e (hygp saisly & 035 jasuie Wb el (bl (slaygiS ) SRS g (35S (g)laéye Canio
ORIl > (n ke 9 039 JI0y53 0 530S bl Sl Al sladsly 4 cons S sl (S cile)
s 5 (2017) Van Horne .cuwl 0340 (outS (sladjliiliw! iolidl Jdods (g)laé o caminn (3 0Jg5 (sladiy o
swypdyge |y Hla550 clagylas po LS 4 e > ML O g b g ooy idey Juloo 1 eolawl
&S Iy )y, Sl 5 o oL g b cpl 5l sy Yo g ol 3 a8 wly LS el Saily )3
Ojo et al., ) sxcwd )5 sty 51 (el wiojls 5, Slas Doy jolaiods liser g 034 L dop> V-
Jeos o8l edlatal b g3 bl (g5 lagli e o 2L slpasls alde dngh 5 (2012
e (R Pk (Bpas (I3 g Cogw e b (LS Glaggy cpl axi (CB)S )5 Jdot g oS 3)90 03> (g
23 3215 V0 cadllansygo soly YOl )8 dons bl iz Aidd o S5 2865 (sl pe (5551 el 0 )
gl 5 (Safaienia ef al., 2017) xizun LSG 5 0355 5,655 p3Y bl 5 beaé o 4y 5 S 50
By 5l b ol Bl g (298 5 @39y9 Slayite Cuenl S8 jolaiods IS hdey Jilow by, 5l S0
Shygd o eq)ls g Cubliny Ao jetwd diyia wdrgx S agh cpl p3 b ekl ba 29,5 5 lasdg)g
28 QB (293 pike (lgisd 0aBAg (0 355 9 Bl (By9p Exe (e 9 033 (e 0)93 B (Span
Balali ) ol 500 AY il i ool bl 1) (6)ipo glaisly LIS 5Sike o8 05,5 o)l aoees
5,505y 93 5 oolil b Giliseo celayli] 2365 (clacslaépe ol lin oimgls L5 (& Sfahani, 2014
b tols gl glls al)lS s 5l ciliee el bl a8 ol ol uls .c8,8 15 syl 5,90 CCR ¢ BCC
3 ol olie 4 03jb 53,505, b lapliol 1 Sy s bl eVl el Lid 45 Il cited ,Syten



1EoF (090 0 ylos qpily § Cosnws 0590 o 0l ol AT

S ws plol (gl oyl yeud )D& (6,505 Limet yo (Hasani ef al., 2013) Ld4 j1dy65 50 (gduo > 7 o)
395 9 MY CBsS 9 (3909wt Olgisd STy g 9l (g By Gl iy SuS (S| w0jg) S 42>
A dpsbre 1355 Epe saialy (oL bapsite cpl jl ookl b g 03,5 QB! (298 e (lgiedr Epe sl
u;(:\.mlf 9 63)5‘ (5990 42 u—f‘:’.})‘ Lgl)g Laosls Uldgr J..bu )’l u_:l.\m RGO >R .(Yavari etal., 2021)
9 b 2 el 8 LI SSle ol lis 48T 0 )5 solitel gaiylgn glie 0 slabS slals L]
Wil /Y 5 /AT </AYY Ccwga Gl bl gl gailey slaasly  wlhde Ll
@ o3l (gygo e sl by e b i jeiS 3 Likg} .(Hosseinzadeh-Bandbafha et al., 2017)
YISV s YIVE b e (So50eisS g (b ol)S aiy gals ] s a8 Wledgs anlge jals b (g)laé po classly
Caol 0390 1oy VY Jolee sy sl olde 4 o35l ddllaedyge 0y9d 3 K> b (Cusl 0dgr Juo)d
.(Houedjofonon et al., 2020)

9 (§190 42 LR Lgl)g cwlio ola)lize o] uﬁ.J ‘J)lb S99 L;ﬂ)lf U LS‘)J. (&dAxo <_5L°°9§J‘ 4\>)§|
L;J«Jy J.>]9 oKl uglg.)'ﬂ 5 oLl Ol}i)MUﬁ 9 L;J«Jy Lgl.m.bb O‘ﬁ..\,o d‘)’. &““t" d}ij] J.3|93'Ua u;.blf
plle U5 pgoste Jao 5l ool (syg0 0 Lliomi ln S50 lagts) j S (Salami, 1997) sile wal)d
Oygody (CutsS (asld lgie Cov cundsSplle il bwss VAT Jlo 0 5L el Jde cpl sl CundsS
o 31w -(Malmaquist, 1953) 15,5 (8 ym0 (6155 @lio GBpuae oo g o0 jglaion; calols il (glacnd
S awej d (Caves et al., 1982) ui oolaiwl (sy90 540 Julo0 5 (5,505l jolaioay IS &y sl ol
I g oAl anbre sl Sl shyaely Juo o e Jue ol Gilisee (1S Giegg
Olyos ol o gpw 4 CadeS o JS (o900 Jio > (Nishimuzi & Page, 1982) 15,8 solitul
Sl by sl 5l g @38 SiPesS 2D 2 e 5 (8 W e Cend 9> 4 ) oo
5 28 e oolail o o oL s (Fére ef al., 1992) 405 odlitwl )] amlxe (sl
gle B 5l oSy 9wy Jalse | canlie odlisl gl olacuslas B3] jglaied; Wl e So5eleisS
RSl b~ Sy I3l ISel oo S il o Sl o3l b (s 2565 15 o3lituls, g
F s lops oyl jl a5 (gjloand jshaioa (cag8 (glacaolus asgecme JBST (gl S50 (5500005 5 5 e
(5190 yhe My Lo ibedy cpl 3l Bas gy cpl 5l (Moazeni & Karbasi, 2008) .ol cusd 50,0 (slaisly
5 gyl pe slaisly ) STeiss g (5 G (homie (e g CandgSolle (aSLS jledliwl b JS
Lol Olqd)‘ C)t:”"]

o9y by .Y
yonl 3 asbioe JS (ys0ske 2 30 9 g0 sl puiie (655,54 pikie ol slinl g S (90500 Ay Liomies

Sy Sy s g g5l Agp ((Bpas oI wghydrsr Sl il ol psie Sldllas I gylun > bl (]
slayiie plyeds ghyide Coldy g 29 395 Gliee gl cudsS e Jod Sl olayite g ladiyja Sori
.(Beigi Bandarbadi, 1999; Narjesi et al., 2015; Sadrnia et al., 2017) cusl sdds iy =5 el,l8



VIVt oo 9 (§yoaio (A | v IS (5190 2SS 08 U oo (1549 4 St 13 (5490t iy piieinn Juto

i 423 (J1) 551 A3 pSokS) (pme o (i ) sl sisrgr callin pl 5o 11
Mg 355 g (pSekS) LSS Bjs 9 2909 slaite Clsisdr (b)) gl 5 cullie auie g (JU))
Ored & C8)S 15 wyp 3)50 yg0 e (W5)) Sl gwp 9 oS Sln (29 ke Olyisa (p)S5kS)
by ooglaen ol oliwl (o)lépo cladsly 5 AT § WWAA YAV cla Lo Jgb )3 9500 CleMbl jolaie
3550 (A 4ei) DEA SOLVER 5 (VF,),+ 45us) GAMS J138ls 5 (6,:5,54 b 5 CadsS pllo aslis ) osliz
25 3 AlE (38 i 0ps Jols) (63 es (2L 53y (S yg0 s Sl g 48)5 518 Jlow g a3
85 )18 o 3)90 bassly (ol 3 (559955 50y ik e UiS) SJgl eSS Syt g (elide 28

by ot sly o g b gl b5 slacs)luepe Jl Jlb sy Yo Jold imgd (glel dnels
355 AL30 b ALL 5l cadllandygo (o kel ansls cleMbl (clidl pis spus 4 dvgi b 5 wlsasl S g0,
b bl ols Slads des Coglee S e SleM] wilols 3ok ) Limads Jidyse 5 sl (clmosl s
a bypye Ml o Gl (gylon Ll 5 b Jgomopt (elod,Slhas 0 gl 5ol VYRR b VYAV lo L
85 )15 a2 g5dy90 caalllansyge (slno g

P25 )8 (s 9 S0 290 CandsS lle (5y90 500 e Sl o3liiel b S (5y90 300 (hoxiw 096 (5w (il
a5 B Jpana jSln o ¥ 45 &1 A3 V) ot g 6 8530 CanisS ol 69000 oSS
e o 510yl camdar X b bmodly I paseiio Jp o ol 1y o lgce Sygo ol )3 md Ui X cans
By les degerme L) ygo cpl p cul baisdgyg (iSole cubls (s (3 Ll jl g o ol & il
Dy dled (o i BB 5 gt 1 ules Agi )y lade ilgs o a8 g ales I 5349
L) ={X:y = f(0)} () aka,

3 g 5 |y 65 (S1n15lg e 15 (590555 f1) clady )53

(Yavari, 2021) caol 03)S Cayyai 5 &0y |y 3o (glaoslys cdlwe ol o)lads bl ol 5

D(X,y) = min{0:6X € L(y)} (¥ abal,

Gl )y X Yoy g a0 L |y Y ) sasuie Hlaie Wg5 (slp I edg)yg LialS el D oy b cilue b6
p5Y (63905 oo b ol 1 s o s (65 mend S5 ly S el 1Y Agi o (clyy oolitls g0 As5 Lalos 45
Wil 5 j) il ojlsen O Yo DEA gl Jao 5 b salss (i [y b sy j) eadeio s aJg5 (ol
Cilue J8ls) snly pl (63959 Sy /A b S0 slassly oS cul o] [ Silis asb +/A w5l (edae (o Jlade o5y Lt
ol s bio 3 oolizl S ST qopllty ke Mg 1ol ol gy oo Jpwao (g )ife ity ((sSas
Y (63535 slbpito o polis O(X) oy ol b Cbluws 45 5,5 ol 3,lads sl 0393 +JA sl (615 oronci 5l
I 25 S S hg gl @l ol jl odlitl b and oo (LY Sl e sl Mgl ) (oB0) B (6 S el S5
Mansouri, 2019) 54 sales pdy Sl copuw 4 Célue 2l

oo s o Sy sla 639y il &S dme ol cwl (Rea X 4 Cund Mg Jole cdlue U (Al
Lad o Sl OXY) L1y ol cpl i saled ade  Sluss slaoslinw

g wnlgs O(X,Y)<1 o551 15l L(Y) assazo 45 laio X ol5n (0

b anlgs OXY)Z1 oSl 0,8 )15 (2L 50) e Mg ke (59, 2 X o2 (2

Gl (gm0 Y &) Cud 5 (Jop puf X 4 G MJg7 Jole Cdlune 16 (o



1EoF (090 0 ylos qpily § Cosnws 0590 o 0l ol AR

By ) g A Ol ) CandsSlle JS 6y90 00 s 63959 b slSeoles (elad el ol (2
.(Mansouri, 2019) > 5
Dg(yg+1,xg+1 )Dg+1(yf,+1,xg+1 ) %
D5(y6%5 )D6" (Voo )
b b oL e b awglie 5 alol L cdlus ab pla Lt Jls ,» DMU s DE(yS,xE) «

Mt,t+1 = (¥ sl

2 o lis
ol linl g iy o o] ) 390 G516 plgie cos o o Gl e CandsS llo Jue 3
b Aalgs duwbre yj S & CCR 4,956 e dlawlsas Jio

Dg(ngXg ) = MinAj,eoeo (\c A.Lvl)
S.t

m

Z }\]XI] < Goxio i=12,..,m;

r=1

s
Z?\jyrjz
r=1

>0,

Yro r=12,..,s;

j=12,..,n

o3litl CanssS Wllo Jao gljp] asle (glyy BCC aygb Jao j1 CCR a6 Jao slray aalssey o5 jo

W) .\.D.»‘9> 1) Sgody ).A.u..o U»L&p 4 ob)'l.g u»l.wl).: u.:l)lf )‘5|A> lJ Cdlue &’L ‘.)9.w
D (v, x5 ) = Miny, 0,86 (0 akal,
S.t: '
2{-]1:1 }\]XI] < Goxio i= 1,2, e, M,
s

Z }‘erj 2 Yro r=12,..,s;
ril

e iy &io fplr (aslh o plj doly 295 ol yrjepli (asls o pli doly (999 Xy ] o &S

P B el (295 plie cud i Pro fell GaSLE ) (L Gloxie (sl () p0)509519) San aaly (93959

Ny (295 sloyusio 2l S £639)9 (sbopiio Shad am fplj doly Cudgazme 4 Blaio 4l pitedd; fplr (s Ls
23 o lid 1y (6565 paoual gladslg olas

15 sl 03,8 345 (VRS) juizio oldo 4 033 2 1y 51 pgd o 5o (§) Jio Zilaj =1 usasls)

b (39)9 410 0 s o b loj 50 (£59)6iT il yy Cdlue U« DE(yS, x5 ) oyle laie ConsdeS pllo Jdo

Caddy VRS by (0)akaly b 9 CRS s jo (F) alalyl oolazwl b aS” aib o t0y9d ;3 la 29,5 4



Yy (o s dax0 9 (§yguio (AE | e S5 549000 Sl ) 0lEiw] U youdo 455 st Citiatr 43 (5190 i Aiihy it Jdo

090 oo 5 laisagyg o tHL oy (5SS ululy s b DS (Yo %6 ) ©ile 5 2
oy célue @b DEFL(YE, X5 ) oyle Hlude ol o cavdas (8) L (F) Jao wlolp & wsb o t+1
ly bl @b Do(ys o ) @lie Jlde Coled 3 5 toy90 (295 5 (52909 o o ] oo (559055
St loly alie jboas a5 amd oo (Ui tH] 0)90 sy 295 5 g39)9 9t Gloj SIS ol
bl oo cansas (0) L (F)
0adld 93 Ol 0ps Jols Ojgod (e ) CandsS wlle S pg0 e Sl S (g Orizen
ol eadgle adls 93 4 (ygo e pa3LS g (F) daly B L (SKJdeisS G s 5 (8 2K

..\.b.)L;a
1
_ DE,H(yE)“,XBH) Df,(y Xg )Do(yt+1’ t+1) 2
PIt,t+1 - Dg(yglxg) Df)“(y Xo )Dt+1(yt+1 t+1 (; ‘\'L"fl)

A Jao cpl (398 Jao bl y SO5eleisS Clpss 9 S (8 bl Cdpun b s s jsbateds Jdo pl )
Ded e SSE pj sl
DH—I (yt+l xt+1

ECh=— I Y bl
D!(y!.x!) Vs
1
z t ot t+l ot _t 5
Tea Ch |:Dt+1 ((yo : xo)liﬂ (():)rl,x t)+1 :|2 (A dJa)])
Yoo Xy Y

5 ol wpodols e i 1) Sigless bl clnss (A) daly 5 (28 2l 55 e (V) dal,

Fare & Grosskopf, ) cusl oads odls olis (F) alayly j0 oS s> o lis 1) JS (90500 )0 juudd )l
O Sl PS8 olael g edg pum pae Sl (558 Olile l plaS g ol S dae (K oyledy (1994
ly lp ohinyge padls 3 i Sl Sl SesS due g Jlainge padll ) dee A
D9 g0
(A o,

Dg(yt‘l'l t+1
D5 (Y60 )
A8 ptomi 390 plt Jlo (L Sye elily T 5t sl Jlo QL5 558 by )3 0 dlasdlo o5 455 lon
(Lee, 2009) s9: 3nlgs Lalls LIS )3 s S5l LIS 93 oS gyl ] S on
bl (2395 lacsiliéye 3 ol il g IS (agore 38y piome psliea gk cnl 0 Sige 8 3
w90 WWAA Jlo 4 s WA Jlo 9 YWYV Jlo @ Cond YWWAA Jlo G dlocSS 090 90 0 b

B35 )3

PEFCH =

Cox g gy sbast .Y
Ol & b bl (g)lag e dslg Yoo 5 YA 5 VWWAA YAV sl Sl Job 0 (sy50me Lot jslaieds
SleMbl bis (V) Jgio > aledMbl abj e Jddas S 03,5 odlitnl 0 yuwe byl leMbl a4 o yiuwd

ol 015 03,51 (S1iS1 30 5 655 po sl jline 4 by



1EoF (090 0 ylos qpily § Cosnws 0590 o 0l ol Yy

CundsS Wl padli iomiw (slp odliuldjge (29)5 9 (639)9 Slapiie (SSTp 9 655y slajbme Y Jgi>

SO e LS (i plepg il duie (Jpdbiy GGl gChawdiiy (Bpae STyt

(p55S)  (p55%5) (Ju)) (Ju)) (Ju,) (o) SEE
WAV Y.y YasAAMANA VY. - YY FEYAYYY YAAY - B-Y0- )ifl»
FAYOYYO Y¥Y.y YWY-YEEY - A5 FYYD YEYOSFOVY \Yarzas YeouV L)S;L.o

YAYOA Fyaay AFFESYY ) AVVOFY-¥ raay-aA QYoo \oen JBL\>

FOYYYAYA AYYYA VY-A3YA¥A (V2 AVAVLVAYVA) VYYYY Yel)o5 )Ln;o Lél)zjl

Ay Gyt 02 (ifeS 5 23 0oY0 L ply Ghydes w8l 25800 dasMe &S S len
o230l e S b lne Bl g b ALL g ALTL & 3lite ity o5 adbie Voo
Jsia 5l gre @ 58 Glajsiie plo & bgye Ml aidl o hydrgr cud)bs 3 big)lad e il glis
ol glyeinl LB 548

(V) colmabasl, 51 onliul b o)l auglio 5093 93 IS (690 00 Liomiaw b a8 ol )] 3 canssS wllo Jo b dlaii
29 D98 (oo (S JiB 0)93 4 S 093 S )3 xSl sladely Sl Supp ygo e Rl cdll us) (A)
o 33 09 (55 S s ool ] 8 S 35le spg0y00 STl S 2y ol ol Sy 3 s
099 3 (b S 2y S adly o 5l S s ool STl s e Casnay gl opg> B ol K
s pSbe Aulgso o8 o amd o Ui |y (68 mmenas dly ) 58 oS il il 5l 5SagS 3T g 039 pgd
0399 99 » oy il slagaye 1 S g el ol lipd 9 IS pgore 2 Sl S o IS 0.0
lip! Sl Jotido 090 95 sl 1y ol lipl 5 IS gt i (V) gl ol 485 I3 hortas 390
A oo (i 1y A Jlo 4 s A0 Jlo 13 9 AV & Cd A Jlo )3 (690 20

lasly 1 doyy FY o Ve Cuipay ped g Jol (slooyed o a8 oy L awyypdjse 090 90 0 b flod s
b S gl U gpgore 23 Gl ino ol nl g WBle Sl e U5 opgo e Sl i
e OSles s cudy laasly 4 cand asly cpl &5 cal o] diiedy g 039 cub,y (gylaEpe (slaasly
5 orgopme Sl b cwi g AL27 9 ALI2 a5 ob lis asly copl (63,Sles adgl oo & 2 i
Cprde> 30 o VWY uli8l b ol 0y90 0 &5 Cuwl 00y olaidl 558 4 1y S (590 540 ) o yd YF/Q
Olely dauy diie & Sl cpl ey (l38l o jd VA L) (sades 368 e o VY U1y (s0ded S )l iue dinslys
&b 5l aps oolaiol Cuadl 3y50 )d puidis sl yingh b g 0dg osilin Agi (gl Wodlys (605 8w il Lol
sl od ol 0)93 53 d3ly cul sl JS 6x90 0 390t 3 Jol 455 S s Jole Gno 9315 ol allas
by lassly b anslio ) AL1A (g)laé yo oS conl )] djie ol opl g 23l CundsS Wllo yadls wluly
Sl esb A J 4 A Jlo 10 ALTS 0y buwg g ad) caS Caol atil (0,Sles Ay Ao > VYWY
1y LS e ol didles puais 0l b g 03s 03les polw dlanSs ol Loy g sjuyamen 50 (cluoyd VSO Liulsdl
g &0 lal zals a8 cunl o] S5lis Jole ol amd iol33l 0o )3 VYO 1) (cadgi 368 (lime g Mo yd Y ljae 4
Ol b cumdg (nl g 03)5 Wl adgs soly S 6yg0 000 OB 3 (2P I w5 Y guae il
w30 (Ui 1) qwguie BillaS (ypdey 0D )



YYY ot oo 5 (gyoaaio (A | v IS (5190 a8 08 U oo (1549 40 St 13 (5490t iy piieinn Juto

WA B WWAY o 5l sy )50 0)53 53 )3 CanSsS pllo Ladls sl yiolly ¥ Joua

IS 639050 0 i Al GE Ol (5,9l8 SQGPIPST Olgmdi (S8 (21,5 j3 gt

US4, Sl basgio

, 2,93 2,92 2593 “2y93 &S b 0U
(5) I 69050
P92 Jy! P92 J! P93 J! P92 Jy/
¥ AN B2 \oF % V¥ Vo \-AD Vo5 \/-5Y AL1
Y Vo5 \/-VY 8% A% -/aay YaIYe Y4 A AN AL2
YA /av¥ VY <[axy ¥Y <M Ay V-V Vo0 /A~ AL3
Y VAYY VY VY- Voo \VA\¢d VN VSN VoY VAT AL4
Y. -[20f +/AYA -/avy BTN <IAA VY V54 [ass JAVY¥ ALS
v V/-A¥ VA AT -/aay 8% VY 8% % V-5V AL6
') s \AYE JAYA V00 o[ AFY Yy YR A <IMA AL7
5 V/-a¥ Y% VAVY YBas YR\% VWY A/ FA Vo5 V/-as AL8
V¥ A/ -¥0 V[ -5¥ Vo8 V-5 +[A¥A By YON AL -/ary AL9
¥ /320 b < [a¥. V00 <IARE [AAY V/-A- V/-5 NS AL10
\ AAFA V¥R /YDA Voo VYAY oo YA A/ +YA AVAS AL11
Y \AYY </AAA Vanale <IN \IYYY VAN \-AS <[A¥ VVEY AL12
a V[ 5% VY-Y \[-YE VA2 NS JYRRLY VY. y/-ay [20A AL13
Yy ALY Y% IAbs YAt Javs 0 a7 ANas -Iva0 AL14
Y \VF < [AAF V¥ <[avy /Ay ey A/ AY -/avy -jasy¥ AL15
e AN /AR VB2 <JAVA -[aas VY. V50 IAS- V+eY AL16
\e Y&as VY-Y XY VARS% NAA By \/-vY \/-08 -/a¥q AL17
N V00 vy 8% V05 <[avy S A% \/-08 -jasy ALI8
\Q A ooy VA NESY AR <JABA YaRs% A2 AN -/Ao0 AL19
i <[aas Vowe -/aay AV -/avy VWY V50 [AAY <Ay AL20
YY +/AYA VY </axa V05 <[avy Y. V55 +/23A /A AL21
Yo <[AAY <Javy -/aay /avy NiwY VY V[ SA -jasy¥ -/aay AL22
Yy -/aay AV VY -JhoF BN -/230 V/-AD <JAVD A AL23
A VY AAYY Ay VARas <IAYD \[-YE A A V¥ <JAYY AL24
\Q A ooy < [a¥Y B A oos s 2% YA -/ary -/aa- AL25
Yo <[AAY <Ivas \/AVA <IA¥Y st V-0 A% -Jasy y/-av AL26
A A% /AR AT N <AV VAYY -/aa. VAR HLRY A\as AL27
0 B JAR¥ VAVY <IASA \/-vs R YON /MY VoA AL28
o ALY Y% Yiia [avy Yai LY V-5 NAW A% AL29
\e Y&as VY. Vo YAN\s NS\ JYRRLY Vva VAR /A% AL30
Vs A ¥y ae V0¥ Voon +[AA- VA YB3 -/aay BAVA rSibe

Sopere Sl Sl S gl o)9 o 13 48 bl se Jlsio 0,93 ¥ (el o paslis ) s aimo Lt s pllo (51500 a3l slinl 5l Pl sm (el (g 2290 slioygo
led oo pazeie WA Jlo &y s WA Lo )0 1) lial ol Olyass 293 093 5 VWAV Jlo 4y o WWAA Lo >

8l 5t VYA o +[ADF IS (5590 00 Clypass b i yay ALT o ALLA glagylie o Jol 0)90 ;0 blie
oy slaasly b awlio 3 ALT 9 AL14 (g)lué po oS cunl ) dljio a ol cpl g 03,8 55 |y (690,00 (69, 5des
Jho 3 )l ye cpl aS oy (i 595 5 (69959 (S puiio polie Ly Sldnil (63, Slas Cl Mo )> VIV o VF/F
Cubd Ol g8 1y ity Qe 039 055 0 (0o WY Glie 458 (9568 4 a3l 1AV Jlo 4 s WA
b g g bl 5l il Wlgs oo oS canl wdl ]38l ao > YO s cuisS liwe Jilde 13 Lol canl 00l iol38l ds
4 e g 0dg My @lio I cuslie ol )3 (b pe 3 Sles 8l SO Cunsg cpl Bl b cuslial i
D) ool illas ool iy g eges Jdo b Cumdg cpl &S Cunl osls S (659,00 ilS



1EoF (090 0 ylos qpily § Cosnws 0590 o 0l ol \AE3

by glaasly b awslis ;o0 AL26 (g)lue o &S cunl QT dieds jol pl g Lo (o3,Ses il oy i
Sllog 5l e plo )0 yusd (xS paesal 15l pl D500 50y pd Gl dily (60 Slos il do oV /¥
p9d 0y93 ;0 AL26 JS' (gy90 40 Lials cde oy flis pld glaosls polie cwyyp bl od (glalas Mo 18
il 203 YIA (o &2 o 1y Syt e 5 0352 A8 Jlo 3 iy atsm el Mo b ol oy
Slgs o yol pl cCowl il (ialS oy V/0 oSl asls (il ks & saded cussS i Sl odl
Cygo y )0 A Glid 1) o pde s 3 Slas gaeme )0 g joub cawolol 4365 L g 5 i olals 51 5b
ool ilodgs aslas 5 (60,Sles cdl by aslly wilanilys (o8 iy s (00 ,Slas cos jl (glas o slaasly oyl
thw ials 4 e a4 ded e lid 0yed Job o 1) Slusl mle 1 digy edlitwl pis zasdsd Caxdg
P omped (0o et al., 2012) 5)ls pllay 4 yxs > sadploul oo yimgh b &S Cuwl o JS (590 500
VA 05y ke b ALLL p)l6 505 00 alas Mo (V) Jgir BT (5t 93 10 45 aallland g (slasaly aias)
0)93 3 |y ygo st 8l it Sxgoske Bl Mo ¥IF LALS o JS (gy90 00 A8y (n e Moy
ol aily dslllasd g0

L oS sl (glome 395 S8 (sla Sl s il slaJlo 3 IS (59000 Slyed 6ke Al iz
Sibe gy | ol lis b 41,8 da 50 Wiyl po degoze |y aome Jolse b lgioe o 31 etz
908 My (pSle b i 05 L8 sl Jlo 4 o A0 9 WA sl e (sl QT slinl g JS (o900 by
il o o pd S5l A o @ s W& o 13 5 o 0 ONY :80ke job 4 AV o 4 Caws A Jlo > I
Ol g o Ol d 55 S 4 W Lo 53 S (69080 )3 St by 22)F et sdel Jesdy gy b
d8 Jls 4 Cans (6550 lolidl AN Jlo 4 o A/ Jlo 3 &5 Jb )3 b0 basye Jo oyl 0 Mg Lol
Slass 3y (55ke (V) Joior ol 20)3 VA p93 093 5 30> VI Jgl 0)93 )3 (5)9ld 4y &S (oud & 355
) o lid Al (glaoyed o ol bl dalllaed yg0 (sla g las o 3 (590 00

05 sl adllandjge slacslé o 55 o lial 5 JS (690 30 Slpaess 1y ke Y Jguar

J G900 Olyeds Al (8 o) 5 Olpudts gyl Olyedd (G5 2], Ol s S i 0
s -JAA- Vv .Java AV s 4 s WA L) gl 09
ey Y YR .Jaay (A Jlos 4 Capm A8 L) pg3 0,9

A3 o oLt aalllaesjge 0593 9 )3 |y CunssS wlle (ALl (gy90 00 lipl Sl zasgn (V) S

U ol nl g sl 03> 59y (6)9l8 Sl )3 s (B 3l 0393 )3 e AlanMe & LS len
Gl addllasdyge Jgl 0y93 10 aasly IS5 Sl 1 Slee dgupo

Ol g 039 Cuo 0)93 93 1 )3 JS (6yg0 00 €5 Sy (nlee 45 md e LS Sy (1S Jgi> b
).i)lﬁ.f 45 w] O.)y M).) Li: jG.OB Ps.) 0)93 ).) 9 J.AO).) 0/\" J9‘ 0)93 ).) ‘Jg 590y Jw.)) UAKSLA U)yté )_Q ).)
Gl ooy bl (65108 o Caxino 3 (5590500 32U A



YYo (o s dax0 9 (§yguio (AE | e S5 549000 Sl ) 0lEiw] U youdo 455 st Citiatr 43 (5190 i Aiihy it Jdo

S ey —-—
o Jsl
11 ?
1.05
1
. Q
ST CLEUWE SN > I r90 00 Sl
~ .
JNIES

1Y B YAY Jlo 5l addlaed yge 093 93 )3 CondsS wllo (6590 p00 Ll (slin] Ol Sk Y JSWd

L
oz SMo )l po Cntio 3 ol lipl g CendsS Wl eSSl oolitl S lgie K e S
0als cpl 5l oslinal b 803 (gm 3l 900 sleudy cilisee slul I ol it g LS ot (sl T8
L1y IS (rgo e d9ste slooged 5 03505 (s (i yobas | lie 5l dizge ool dine )3 p3¥ (2lu)l (5 o0
) o] 3,Skae b calito (6, manncs slodsly 1 plS 1o (gl 5 et g0y las (slaSel, 5l oolizl
Codlad 5l 3 5 4 G (o STl Sl edlatul (s)la e slassly iy plas 4 S izes )8
el J1y55 50 S 6x90 50 Sly s 53 S

Sygot ) @l ye sasaly Sl S 93)Sdes Gind S & S Wlle S5 ()90 00 ST ) olatu
Sl @5 s I35 S 6ygo e My ok Il & sy (Bpme b aSl iy Giale ettt
il o wlyd Lal S (¢S nena (slaisly

Slgso Sodon b o] duglio g 0,90 0193 63 13 IS (6908 Dyt (50 sy €5 oo Al o
Jol 0393 3 IS rgorte by S0l e Jlie plgicds ad (L3 |y (g pSmaenal glassly JS 0 S5 (S (sl puie
o 3l oolisel (giluge Jgl 039 3 35 asetio osal Jasy gy b dblige 2uo)> Sy pgd 09 13 5 oy OIY
(e My lie Co o roged CLS & dagi b 2ali3 (nl o3 0)93 3 9 Canl il ol Bl (glelis Mo B 904
9 Brae ol digg odlial &5 3y (L5 SFess WS g (8 2h Jod Sl ol don Grizes ol aidly
2 oS 5o sisly IS (pgere 21y BB (ot $2939 Syite o 3 Sl (598 (sladizia Sy o
I gdino g g g ol S £ daid joboss a5 ol YIS 1)y G (2o Slapite Gl 0 K 59w
25 gl b 3] aslllandge (slassly IS (59000 (I 3 a3 (i 1y (g)aé po sy Caslio i

Sy g K .0
Foe 4yp 2y g auld ) ol slacoles bl b Gl (65)5liS Sliis S5e o Ser kS ]

D)5 oo (JI0)a8 g SIS (iR



1EoF (090 0 ylos qpily § Cosnws 0590 o 0l ol AR

o o i P
D059 B liin g bawgi gilie (15 )lai digS zun

&b .Y

Augere-Granier, M.L. (2019).The EU poultry meat and egg sector: Main features, challenges
and prospects. European Parliamentary Research Service, PE 644.195.

Balali, H., & Sfahani, S.J. (2014). Application of coverage data envelopment analysis in
investigating the efficiency of poultry units (Case study of south Khorasan). Agricultural
Economics and Development, 28, 48-54 (In Persian).

Beigi Bandarbadi, M. (1999). Evaluating the effect of different production factors in Qom broiler
farms. Proceedings of the First Congress of Animal Sciences, Karaj, Iran. (In Persian).

Caves, D.W., Christensen, L.R., & Diewert, W.E. (1982). The economic theory of index
numbers and the measurement of input, output and productivity. Econometrica: Journal of
the Econometric Society, 1393-1414.

Fare, S., & Grosskopf, M. (1994). Productivity growth, technical progress and efficiency change
in industrialized countries. American Economic Review, 86, 66-83.

Fére, R., Grosskopf, S., Lindgren, B., & Roos, P. (1992). Productivity changes in Swedish
pharamacies 1980-1989: A non-parametric Malmquist approach. Journal of productivity
Analysis, 3(1-2), 85-101.

Hasani, A.A., Hir, M.M. & Farhang, S. (2013). Measuring Iranian provinces efficiency in
meaty poultry production by use of Data Envelopment Analysis. International Research
Journal of Applied and Basic Sciences, 4(11), 3338-3346.

Hosseinzadeh-Bandbatha, H., Safarzadeh, D., Ahmadi, E., Nabavi-Pelesaraei, A., & Hosseinzadeh-
Bandbafha, E. (2017). Applying data envelopment analysis to evaluation of energy efficiency
and decreasing of greenhouse gas emissions of fattening farms. Energy, 120, 652-662.

Houedjofonon, E.M., Adjovi, N.R.A., Chogou, S.K., Honfoga, B., Mensah, G.A., & Adegbidi,
A. (2020). Scale economies and total factor productivity growth on poultry egg farms in
Benin: a stochastic frontier approach. Poultry Science, 99(8), 3853-3864.

Lee, C.C. (2009). Analysis of overall technical efficiency, pure technical efficiency and scale
efficiency in the medium-sized audit firms. Expert Systems with Applications, 36(8), 11156-
11171.

Malmquist, S. (1953). Index Numbers and Indifference Curves. Trabajos de Estatistica, 4(1),
209-225.

Mansouri, A. (2019). Application of GIS in evaluating the productivity growth of sales centers
with Malmquist productivity index approach. Journal of production and operations
management, 9(2), 157-178.

Moazeni, S.S., & Karbasi, H. (2008). Measurement of efficiency using comprehensive data
analysis method (Case study of pistachio farmers in Zarand), 16(61), 1-16. (In Persian).

Narjesi, B., Gholami Parashkohi, M., Rashidi, M., & Ghahdrijani, M. (2015). Evaluate energy
managers in poultry management using data envelopment analysis (Case study of Alborz
province). Journal of Biosystems Engineering, 4(2), 29-51. (In Persian).

Nishimuzi, M., & Page, J.M. (1982). Total Factor Productivity Growth, Technical Progress and
Technical Efficiency Change: Dimensions on Productivity Change in Yugoslavia 1968-72.
Economic Journal, 92, 920-936.

Ojo, M.A., Ojo, A.O., Jirgi, A.J., & Ajayi, O.J. (2012). Non-Parametric analysis of production
efficiency of poultry egg farmers in Delta State, Nigeria. British Journal of Poultry Sciences,
1(2), 18-24.



YYY ot oo 5 (gyoaio (A | v I (5190 pa8UT 0l8ei] U oo (1549 00 St 13 (5490t iy piieian Juto

Remanjan, E. (2001). Productivity and efficiency of broiler farms in Khorasan province. Ms.
Thesis. Agricultural Education Center. (In Persian).

Sadrnia, H., Khojastehpour, M., Aghel, H., & Sacedi Rashk, E. (2017). Analysis of the share of
different inputs and determination of energy indices in broiler production in Mashhad.
Agricultural Machinery, 7(1), 285-297. (In Persian).

Safaienia, E., Mohammad Zamani, D., & Shahrami, A. (2017). Evaluation of energy indices in
broiler farms in Qazvin province using data envelopment analysis. Journal of Biosystems
Engineering, 6(3), 49-59. (In Persian).

Salami, H. (1997). Concepts and measurement of productivity in agriculture. Agricultural
Economics and Development, 18(5), 32-45 (In Persian).

Van Horne, P.L.M. (2017). Competitiveness of the EU poultry meat sector, base year 2015.
Wageningen Economic Research, The Hague, 5.

Yavari, F., Hosseini-Yekani, S.A., & Mardani Najafabadi, M. (2021). Application of Robust
Data Envelopment Analysis to Estimate Technical Efficiency, A case study: Large-scale
broiler Farms of sari city. Agricultural economics and development, 29(2), 1-2.



