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Determinants of Technical Inefficiency in Sentul Chicken
Farming in Ciamis Regency, West Java Province, Indonesia

Sodrajar*  Muhamad Murdin Yusuf
Department of Socde Econsmic, Faoulty of Asricutare, University of Galuh, Indonesia

Abatract

Thiz stady was conducted to jdemify determinants of techrical irsffcency among Sentul chicksn farmers. This
s imvestizated waing the stochastc frontier production fonction which meorporates a model for the techrical
efficiency eFect Farm level survey data from 100 Senpal chicken fanmers were obtzined using well stroctured
questionezire. The paramsters were estimated simmulensoushy with those of the modsl of technical efficiency
effarts. The result showed thet 232, education, expariance, family sizs, =7 of chicken ommerzhip, sxtersion
ard credit kave sipmificant effect on technicz] maffiriency, while gendet¥as po sipnificant effart on techrical
inefficienry.

Eevwords: Senmul, chicken, techmical insffiriency

1. Introduction

Pouliry haz become an impestant business for smell farmers aed h2s 2 hish contribution to the comsry's
ecomomy (Abold. et 2l, 2013) One n'pe of poultry iz brailer that ha: an fmpartant rols in masting the reads of
the pegple azainst e 1R[}'m:z;:'l. 1013). Local chickans bave the potarsial o be an altemmative sourca of
provizion of meat and agzs (Awzluddin, 2017, have m impartant role in mesting the ecomondc needs and
sources of amimal j.unar.(‘..nr.a:lﬂ:.m atal, 'ZII.: , Imainfzined primarily for family savines that can be sold
when reguiring cash (Sukandi, 2011; Mitombo, et al, 2015, Zewdn, et al, 2013), iz one of the biclogical H
that have long bam cultfvatsd 2o 2 t adagt 1o the ;er‘un-:hu posiral amvirpament (Mealivana, et al
Olanrevaiy, =t al, 2013}, have the advartazes of having quick Tetoms to irvestment and relatively _m'.ll.e
manassment practices -"kan at al, 2013%, but they have poor productivity undsr waditioral or extensve
production system -;a]nm. et al, 2015}

The producion system of indizenous chicken is ofien charecterized by low mpat-low ouipat productivity
zrd low commercizlization of the enterprise (fustos, et al. 2013; Sulistyoningsih, =t 21, 2013} Low produoctiviny
2z the major "I}ILII’_II in villazz chi L production [CLﬂ_u gt al, 2013} iz partly aitribated 1 poor

i, 7010} and dus to their inheraes Low genetic '_m-xutlnl (lslam, ot al, 2014). The
hw ]:m:h..d:r':'tt of local chicken dos: nat raduce the commmeity’s imterest to coltivate it becanze of it Zreat
potamtial, such a: resistant to discass and tasy fazh (Daryono, et al, 20113

Development of local chickens foday is 6l experiencing barriers cansed by lack of maimfenance, both in
terms of fpod, chicken and chicken {Alem, 2005} Fammers were constrained by kigh disense outhresk, lack of
fercing and kousing, kizh f22d costs, lack of markets, low productivity, lack of cedit access, pear growth and
maturity and low merkst 5 {Siyaya. et al, 20013). Farmar faring problems m terms of capital shartaze, lack
of ipgtitatioral cradit facilities Drutta, et al {2013

:uz" icine and veternary samvices

'\'pnoct']ucn_-:nmamlndma_’_l_ Semmul chicken that hes tveen'e’ozr_z-:-.:ln_ loczl chicksn of
C.ar_ Re=ancl through the Decres of the Mlinister of Azvicultos BI Noo 830EptsPD410 / 22013 oo the
Establizkment of Sendl Chicken Chimp as Chicken Locz] Family of Indonesia Orizin Cizmis. Acoarding w
Naamdjzva {20 Semal chirker can ipamm up to 26 egsx par layd pv_r.cu" whemeas 2ccording o
Bnrl:nr_a_J' Esl EN 16-15 ezzz spawming j:&"{]“ ar abaut [

1137 2z pmuch 2z
Sanmal chicken buziness n"tr':'t_ are conducted to drive the loczl -"_l'_D.EDIE‘- a:lm'_'er_r'- the income of
farmars, Semml chicken pogulstion iz corenthy arourd 30,000 hazd ard terds to dacline dus to an increazs in
demand for mzat 50 endanzsred (Hamono, ef al, 2013),
Lipcal chickens are gererally still radidonelly maimmined (Cewanti and Sthombing, 2011} and require Linle
skl (Hugue, 1997 in Dtz et 2l, 20130, so mmust be inorszsed productivity and techeical efficisncy (Alabi and
Arna, 2005

1 Theoretical Framework
Aigner, Lovell and Schomids (1977) and Meeusen and van den Breeck (1977), in Coell, et 2l (2005) propesed the
stchastic froter prodict i.on fimrtion mods] a= follows:
Ing, =xf+r,—u
Tha modsl of -x[L.ztlml lm' czll=d the shochastic :I'D-:lt—"" production fmction becauss the mtm:.r valos iz
Timited from above by the stochastic ramdom verizhle (sg. exp (xif + vi) A ndom emer v, can be aither
positive ar negztive 5o that the output of the stochastic :'rﬂL'.i.r—: varies argund the dstermimstic modsl, Erndiolin)
Much of the mezsuremeant of the output-oriented technical effidency is the miio of the observed outnut to

[
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the froertier putput of the stochastic:
TE. = I — w=plzf = exp{—u) o
wapilx L1 Mt
his techmical efficiency measures the output of the i firm relative to the output tat cam ba produced with 2
Hally et company using the same vectar it The first stage in predicting technical effidency (TE) is 1o
estimate the paramsters of the stockestic foatisr production medal (1}

If the techmical =fficiency of the i-th activity is defined a5 TE~ewxp{-u)). it imvobves the effects of techrical
inafficiency, w, which can not be absenved -\Jm.EJ: if the true valoe of the paramster vector, B, in modsl
equrtion (1} & mown, anly the differenre, g, —n,. cm bs abserved The best predictor for o, iz the
conditiora] expectation of 1, given by the value of w1, This result was first applied by Tondrow, et 2l {1887} in
Ciszlli, et al ’]F‘;‘E'l wmd:;m:b.cs:

Elw 60 = —ys, +l.'-_.{

Where Ei=a, = vl -vioi. g = Infyp; and ) iz 2 demsity fonction of 2 standerd normmal rardom
variaklz
Batteze and Coslli (1988) in Coalll, ot 2] (1908) nuzgest that the best pradictors of emp(-w) are:

Elexpr—u,s,) = "”“"f'""‘" sxplye, + oF /10 )

The modsl proposed by Eanest and Coali (19935) in Coelli, ot al {1998) concem: the specific influence of
technica] insffirigery an the mtockestic fomermm:&]a zamed to be free (but ot identical) from mon-negatve
rendom verinhles™Par the i-th activity of the perind 1, the =ffect of techmnical insfficiency, u., is determinad by the
distritnmtion of Wi, =), whera:

He = I 3

Where z.5 a vectar ([zM) of the obszrved explanatory veriable, whick has 2 constant valee, and 5 iz 2
veoiner (AxD) of undmonn scalar paramstar: to be estimated.

The rezearch of detenminantz of teckmical insfficiency was done by wsing TE Efect modsl developed by
Bafieze and Coslli (1968) with the following eguatan:

m(¥)=f+AEL. In 0=V, -T, ()

Whare ¥ iz the owpa and X is the input.

Several stadies have shown thet factors affecting teckmical imefficiency are: expenence, edocation, marital
stabas, access to education, 2oces: o credit and sex (Askazidizhi, o al, 2011); breeding experience, 222, marinl
stapos, gender, educadon, aedit 2nd family size (Cizke znd [:m_‘m 2011, age, production systems, faming
erpzn.e::& mnd sducational starus (Tke, 1011); education, axtnzioe corsact, housekold size and family abour
(Ezeh, et al, 2012}; bird stack, fead. sduraton (Todsades, =t al, 2011); experience, membarship of cooperative
society [G]n.nrenzu et al, 2015}, zendar {.U:-al'_ ot al, 2013}, aedit accessibility, education level, farming
experience, flock sire, exiersion coptact and farmers” association: membership (Adedsji, et 2], 2013}, aedit
areess, age, education, experience. flock =me, extenzion contact and membership of fomers associztion
(Ohajimmy=, et, 20134); access to credit (Likdte and Weea, 2015); lebour, f2=d (Bethel, ot al, 2016)

(3

3. Resesrch Methodalogy
The stody was camried out in Clamds District in West JTava Province. Datz used for this stody ar ; primary
znd were obin fom 100 Semful chicker fammers were randomly selected The stmdy ublized™Stochastic
productan front the model is defined iy
m¥ =g Taink; + fink; + fink; + G, T v-n [
whare F= pmnrn.on (k2. X, = mumber of dav-pd chickan (i), X, = labour (man-davy, X, = fead (=),
X, = vaterinary cost (Rp), 8= coefficient of repression’™, = endom emrar, and 1, = ted-_mcr_'l_nEu:afu::'. affecn
in the medal
Lr.e:l.uemqgn-:-] wns defined 1o estimate the infiuence of same farmer’s socio-econmmic variables on the
ta:}mqe:mm afthe farmers. The model is defined by
= &t &l + Gyt Gt Glet &+ &0+ D+ &l [5}
whare: = techmical inefficiency, Z, = age (yearz), Z; = education (years), Z; = exparience (years), £, = family
size (permons), £, = rumber of chicken owmerzhip [L’.‘ll" I, = gender (dupmay, 1 if men ad 0, otherwise), ), =
extension {dumery, 1 if isvelved and 0, otherwize), and I = oredit (durmmy, 1 if kas an aocess to credit i 0,
athernizs), & = razressipn coefficent

ﬂﬁﬂ]l: and Discussion
The mods] specification is estimeted vsing the meximum liksltheod method oins Fromter 4.1 seftware az can
Iz seen in Table [

Fesult on Table 1 shows ML estimate: and inefficiency determinamts The sigma sguare (L0053 statistdcally
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significant at the 1% level that indicatss 2 zoed fit and comeciress of the spacified distriution 2ssumptian of the
compasite srar e The estimeted value of the parameter () in the medal of 0930 = stadstically differest
from zere at the 13 lovel These renults indicate a systematic effact that c2n not ba explained by the prodoction
fimction in the form of the dominant sources of stochastic randem emor. Approgimetaly 83.00% of the variztion
in the ouatput level of Sanbal chicken farming aftributed to the presence of techrical inefficiency in resource use.
The zeneralized likslihood ratio test {307.633) 5 statstcally siznificant at the 1% level indicating the present of
2 ape-sidsd emar comparent The results of the dizsnostic analysis therefre confirm the relevance of stochastic
perametric prodoction fonction and magimom lkelikond estimation.

Tahble 1 shows that mumber of day-old dicken and labour are statstically siprficant at 1% and 334 lewels
zrd have positive sizns. Feed is stadstically significamt at 3% levels and kave negzative sizns, whils veterinary
oot 2re not sipmificant and have pezative signs

The mode] =mployies log Linser equation so the reeression coeficent showed the production elastcity of
each mpat For emzenple, 1% increase m mumber of day-pld chicken peaze will increase producton by 1.037%

The zum of the slastcities was 1.02, indicating that Seml chicks were opering in the rzzion of
increasias ratums o scals.
Table 1%y lik=lihoed estimates and mefidency fainodons
Variablz FParamatsr Coefficient Etandard Error T2l
Froduction function
Constant B S.030 0012 240G
Numibar of day-old chick 5 1.037 0.014 T453%
Laboar & 0.033 0014 1232+
Fead = -0l 0.013 -306ge=
Vetzrinary cost 5-' -0e 0.006 -1421

efficency function

onstamt Ep 0.113 0.503 0124
Az 5 40.513 0307 -1LETE**
Educaticn B 0.513 0276 13Ggee=
Experisnce E 0.388 0198 1.0G4ne=
Family siza = 0128 13624
Number of chickan owperzkip ;J' 0136 441
Cender .y 0163 02134
Extension g 0.135 22774+
Credit 1 0.060 4111
Sigma rguare = 0.001 Id4s
Garmma 1 0.013 73.077*
Log iikaiieood fction = 307.633*
IR Fest _=11.2a1*
-:‘}ﬁrﬁii-:m:: at 1%, {**) siznificant at 3%, (***) denificant at 10%

The estimatsd coefidents of the insfficlency fimction provide some explanations for the relative techeical

efficiency level: amans the individual farms Age, eduration, experencs, family size, nomber of chicken
ompership, sxtension and credit had sizwificart effect on the level of techmiral meffciency, while ander had no

gy pxtimate of the paramster for aze variable keve pegative and siznificant effect to tecknical insfficiency.
ThisSuzzests that older farmers are more technically efficient then vounser farmers Thos remclf is comsistent
with tha findings by Olake and Isimika (2011} and Bethal, =t 21 {2016)

Tha a3 af the parametsr for educaton varable have positve and siznificant effact to techrical
inaficiency L bis sosgests that the hisher the forme] education of the breeder will dacrez:a the lsvel of techrical
efficiency achieved This result is conzistent with the Sndinss by Ejzgop, et al (2013).

The estimete of the parameter for experience variable have"Yositive and sisnificent =fect 1o techrical
inefficiency. Thiz suzzests that the lonzer the farmers experience in keeping Sentul chickens will degease the
level of techrical efficdency ackisved This remalt i comsistent with the findinss by Haider, et al (2011),
Ozunniyi ard Ajao (2011}, and Olanrewaju, ot al {2013 Olanrewany, et al (2013) stated that farmarz who have

e vaars in the farmins bosness are more ineffgant technically compars: with tha le:s experisnced onss.
iz may be dos to the fact that the vounser farmars frey tand to Jeam mare and look formard to ambradne the
new technologies and idsas so may tend to be more efficient than the older respondants.

The estimate of the parameter for family size varizble heve positve and :isnificam efect to¥echrical
inefficiency. The results show thet farmers with mors size of family achieved lower levels of tecknical eficiency.
This result is conzistent with the findings by Haider, et al (2011}, Olek= and Izinia (2011), Ohajimnya, et al

30
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(2013) a2nd Olanrewaju, et al {2013 Mmso, et al (20135) sieed thet zmaller farmine bouseholds are moge
efficient, poszibly becausa, 23 poted, larger houssheld sizes axert pressure on the limdted resparcss availabls
tha sprallhalder farmer and s2em to exacerbate povarty. Poverty-stricken farmar: are maors Likely to be mafficient,
2= thay cannot aford to buy productivity-erhancing irguts such 25 cerfified saad and fertilizer.

The estmate of the perameter for mumber of Semtul chicken owmership veriable havefesative and
significant effect to techrical insffiriency. This results dhow that farmers who rized a hisker pumber of Senl
chicker ackisved 2 kigher kvl of technical efficiency. This result iz consistent with the Sndings by Isyanta, ot
2l {1013) and Objizmvn, et 2l (2013). Cimar (2014) st2ted that the larzs scale farms are more efficient than small
2rd medium famms dus 1o the least total cozt: and best managemart methods and recommended the small and
madium farms to follow up fe=dine programs and veterinery services that applied in these fmms that in tom
decrease the total costs and increase profits

The esmtimate of the parametsr for gender iznab]—'-@.u. 2 positive bt irsiznificant efect on techmical
mefficisncy. This result shows that men are mare effciant than womer This Tesult is consistent with the
findings by Addtzom, et 21 (2018). Homg and Yobe (2013) stated that in reality, women farmers lack aocess t
inpats, cradit, and extension trRnng becanse most of their tme spends on deing hoosewark lks cookdng,
cleaming, washing, and caring children, apart from plucking and weading possible dirirs the lean season. Most
af work in cultivation re dane by mals farmers

The estimate of the parameter for extension variable have negztive and siznificant gfect to techmical
inafficiency. These results indicate thet farmers who follow extersion activibe: can ackisve™E hizher level of
technical eficiency compared to farmers wha do not follow exension activities. This result is consistent with the
fndinss by Ezah, ot 2l (2012, Ok 2, gt 2l (3013, Begho and Ogist (2014}, Bethel, 2 al (2016) ad Elias, et
al {3017). Manzo, et al {101%) state mare frequent sxtension sarvices terd to increase techrica] effciancy,
2= Etanson agent: provids advice on issoes such 25 new teckmologies and production-related information

The sstimzie of the parameter for aedit varable heve pesstive and sipmificemt effect to techmical
ineficizncy. This results thows thet the farmer who obtzing credit iz kigher in the level of technical effciency
comperad to the non-credited fammer. This sugsests that increazing oredit vse would enkance technical afficiency
of sampla farms. This result is consistent with the findings by Oleke, et al (2011} Javed, ot al. (2012, Ohgizmya,
et 2l {2013}, Bethal, et al (2016) and Elizs, et al (201 7). Isvanto, et al "'['1 =1nbed that access fo credit permit
farmars 1o enkence efficizncy by overcoming lquidity constraies = misich maEy - ffact thair ghility to purchase and
zpply inpats md implement farm manespment decisions on time hepce inaeasing efficiency.

& Conclusion

e maffiriency modsl showed thet azs. edoction, experiznce, family size, mumber of Senmul chicken
ompership, xtension and credit have siznificant effect on teckmical mefficency, while gender haz no sipmficant
effert an techniral inefficiency oo Sentul chicksn farming

6. Recommendation

Wumber of Sanial chicken onnarshkip, walvement in extension activities and access o aadit heve 2 sipmficant
effart in improving techrical sfficiency in Senful chicken raizing tmeiness. Therefora, it is peceszary to consider
inrreasing the momber of Sentul chidken owngpskip throush credit assisfance to frmers supparted by the
implementation of extersion activides to formersn an effon to improve the techrical efficiency and income of
farmers.

7. Admowledzement
WiTiters sz thark vou to Directorate of Research and Commmedty Sarvice, Directarate Genaral of Strensthening
Reszearch and Developmeant, Ministry of Fasearch Tecknology and Hizher Edocation, Fepublic of Indonssia, for
finding this razearch through 2 schems of applied product ressasch of the fiscal vear 2017, Alse, writars say
.hnr_-: vou verv ruck to Sarmd chicken frmers in providing datz and facilitesing the implementation of thiz
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