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System of Performance Evaluation of Rice Paddy Production
with Data Envelopment Analysis
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Abstracd. Agnculmee is ome of (ke mmponed Gciors in the develnpment of the ecannmy in Indonesia as an
wgrwuliun | covmary bocause meed of Indmnesia’s population b work @ e ficld of miculsss or phinging.
Comcepts mad elements in understand and apply &he performesce caloalmioegs of cvalmios of noe
produczion osing Dme Esvelopemesd Anshvsis. In shis emicle convey s receive & evalustion of paddy
pronluction perlormongs W know e valee of elfivieocy and sappon in Se process of paddy production = 2
panisg semsons o fmd ol the opimzmion of paddy producsion  throsgh performance  evalastion
Prvdacton o improve qeal@y and be able @0 esmich the penple. Epat snd owpail processes the have
sigmifianoe i improve Be optimizsoen of dee predection ol Jowl o elliciency in rice production, This
micke will disciss the pestormesce wal vsis of nice production aml e resulis that will be given o know the
clficiency = prodaction end 1o belp agncnlaml officers and fanmers o produce @ opdimal snd e fBeiesd
producs. Dhicizion Making Usd (DML} wdéoch Basam eflficescy valog of R than | messs ingfTicienl

wheres Drecision Makmg Linit (DML whinse vake is | means efficient

Kevwonds: Data Envelepment AnalvalsiDEA) Rlee Paddv: Technleal efficiency.

1 Introduction

Dadn Envelopment Amalyzis (DEA) = 2 well
known  mathemaricnl  procedure  thii  wses. linear
programmnzing {LP) techmigues bo nssess the eficiency of
the Decision Making Unit {OMUs) [1]. DEA has been
widely applied o inckle decision analysis i varoos
sectars [21]. DEA 15 usually wesd for prvduction theory i
cooibomics, bt it is also used for benclomsarking in
aperations management o produce the efficient Decision
Making Umit {OMU} [3].

DEA measures the eéfficiency of DML based on
s s DML, which = aften a reseurce used or
cotsigmed in operation, relotive o e sutpet of DML,
which may be 2 product or service offered by the sysiem
Efficiency i a memsare of muanagenal contrial that s
usefal for sssessimg how inpuets and ouipets @ol in
melation o cach other and with regond b0 the main key
Tactirs of rice praoductien, swch as imgation, feridizdion,
spraving, and hareesting, Mot anly 5 i reloed o the
process of requinnmg energy =uch as water, fentilieer and
chemicals

The basic fesume of dbe DEA iz the technical
efliciency (TE] score of each DMU depending oo the
sample performeance that is port of the DEA TE is
defined 2t the samgple perfonmance which 15 part DEA
[4]. The TE is defined as the DML capability 1o produce
e moximum  owpul Eiven oooset of  imps o
technolagy levels, scoring = caloulaied by the mbe of
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the weighted outpet mmount w0 the suem ol the weighted
ings.
Agriculime one of the key sectors of the scommny
i Indenesio. Develapment in Indomesia is now a priocity
with the ponl of improving secial welfare, Performance
evaluation of foe prsduction s mcluded m oone of i
arnculivral prodects of vanows kinds ol plants i the
famn of ogriculioml land, see the imponance of e
coomomy m Indonesiz o make the evaloaben of rice
perfcrmance  production inae o repart of  agriculiral
prosducis Much needed by develeping coumries o raise
imporiant rides in food @ity

In s remeamch, mesenrchers will  imglenseni
porformance. system evaluatiom ol rice  prodection
thraeph the stapes thal have been coampiled wath annl yxis
metlads using Dotz Envelopment Anolysis ¢DEA) This
research 5 expecied ta be able o conduct evalmtion
stidies on rice production, then podece that rice
procluction bas a different emvironmentnl mnpoact onmd
resells Inam each ssasom.

2 Mathods

2.1 Data Envelopmant Analysis Modal

[rata Envelopment Anolysis (DEAYDEA as a linear
programming-based (LP) technigque e evalbuate  the
relabve effictency of the decsion-makineg . by
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comparing the DML one with the ather DMU wilizing
the same resaurces far procuce the sme catpuet [5]. Daa
Envelopmend Analvsis (FEA) 5 2 mos-parametric border
estimation lechiigue used extensively in many seftings
tar measunng eéfficiency and marking it decisions
meakiimg (DL [s].

DEA s a mathematical progiunming  techiigue
haseed om limear progromming that is wsed (o evalsde the
efficiency of o uwnit decision-making (working umit)
responghble for using a number of inpEs o scgEine o
trpgeded ouipud. In this model, the delimiter function of
cach DML has the same panens, which differs anly in
the pupese function or the DMU function that will be
measured. The DEA method was crcated as a tool for
perfomance evaluativm of activity inan entity il (the
argamization] heremafter callid the Decizion Making
Uit {DMUGY Simply  pod, thess  mesasuements  are
expressed by the mdior culpet‘mpul, which 5o
measuremen of efficiency or productiviry.

21,1 Framework mput and oudput HEA

The DEA fromework myvobving the retrieval of input
and vutpid datn oo e LOA invelving e agncubivral
means of rice production can be seen in Figuse |

Fig, 1, THEA i Toe pouir EIRILT unil cm sach rice fedd [50]

I thig smidy the use of the DEA medhod s already
meenbiomed, the DML Asmssment Umd rebers t each
liszatin,

22 Technical Efficlency (TE) and Super
Efficbency (SE)

Technical Efficiency (TEp is defined s the abiliny
af & DAL o prosduce the maximm sulpe given o seTics
af inputs and dechnolopy levels, o the scores ane
calewlpted with b radio of weighied cutpud amonts 1o the
number of weighted s, Technical efficiency (TE) is
defined as the capability of DMU 10 achieve mogimum
awipid of the given inputs, while allecation eficiency is
defimed as the succes of DMU m selectimy inpuets m
aptimum  proportion with mespect 1w the price [7T]
Efficiency has n sense of comparison betwesn ouwipal and
ingust [K]. The bhasic feature of DEA is that the fechnical
efficiency score (TE) of the samgle is part of the DEA
[d]. Technical efficiency is ssen at the mput ar catpue
level. Being techmically  efficemt mexns minmmizing
ELs a1 0 civen outpal level, or maximizing ouigi a1 a
certain e level [Y]

[

Eaipst ol org 10108 LeSeoonfi 201912 5221004

The Efficiency (TE) techniqee is essentially he
same a5 the DMU size that is valeed for ds perfommance
relative b other DML in the sample and can be
cxpressad i egd |1 according vo | 10

TE — Wrighted s of sutpais

Waipht mam af inpure (1

TE = Sy tSabu by i Belry i

&= Djlyj 40y g0 4 Oy Eihia By -
Masdimize 6§ = M’L

LN may i3

il b3 weighting of ye v owpat as the weight of an Xs
ingi, 1 and & represent specific caipims and inpus. TE)
and = ftcchmical elficemcies  fom DML ane
conaidered, in s study of DML is the number of mrl
areas that became the locations consdered m the study.
Wide the number of mpuis (5= 1, 2., 5h, increase the
memder of awtpuis (R = 1, 1., Bj and J represen DL
== 1,2, L

I there ds o walue of DL dhat wants 1o compane
its efficiency level then a linzar DEA the frction can be
the right cheace in detormaning the saluwe of cfliciency
lewels s i the formula (45

Masimize & BE‘.; By Fry

I:'-I. WXy

(s
Subject to
ﬁis L:fjwid.. . N
B vl
v =0 m=lL2 LGN =L M

t; As the | efficiency of e DMU v, represens the-r
owipat for DMU - Uy is the outpat weighl =, is the
to-s ingui for DML po-) amd s, notation for ingim
weighis.

The DEA madels that were hird mtrodoced by
Chormes et ol (19785 Linear Progrmming (LP) fornglas
were writhen us in the formula (3] aecerdimg ta [L1).

M milee & tz iy Trm
i (p

Subject 1o

= ]
= Iplpy

Eras Wy 5 IRy wxyin = 120N
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Xy is the number of inpats to-r from D8LD te-moand vy, i
the number of cutpus wem. DMU whase cthciency
vialue 15 less than | means imefficiend, while DML whose
efficient value equals | means efficien,

In fact, in the seccomd {emvelopmend] of the
problem, this research e epsier 0 solve the ohove
equation dac b fewer constradints. hMathematically, the
duble Imenr problem can be wnilen i the vecior, the
nuaabiom in thee formala (G

Manimize & (i

Swhject

YA T

Ti.fys 0

1z0
wa¥e = X Y, 08 the inpat and owput of DML fa
evaluntion, and the todal nemher of D& is conswdered
in the DEA analysis. L isn = | veonor weight, 178 = [,
means that DML will be considered efficient whereas, 0
=i L, i represents that MU s mefficient
Saper Efficiency {SE) is the appreach 1o acleieving
s pool. In the SE methed, DM that 15 bemg evaluted
18 nat included in the reference set so thar the efficiem
DML can have an efficiency score preater tham or equal
s |
Manimize & (7h
Sabject ta
E}-.i 'li?rf = Yru

Dl ¥y S8y
Dzl
i; =0
fly Super Efficicney (5E) is DM efficient.

3 Implementation

Model osed in the development of e sveiem s
witterfall madel, this made] perfonns systematically nn«d
sequentinlly apprazch m making software ranging froa
lewel of system needs w the needs of analysis stage,
syslem design, mmplementation, lesling and operatian,
and mpintenaeee. The materials used in this sy ane
catensive daiz on poddy fields, fentilizer dan, planting
dulz, harvest dadn, and crop fmlure dato duming the
planting  sepson.  System Fromework  performance
evaliabion of nee prxducton s three sages of et
PrOCCEs T
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Fig, 3. Anilysis ol proces Poaw

The Tirst sage i3 the inpul of process of datn enry
mder the systemy, the dota entered s the lecation data of
the rive Helds naamely DMED data and tle data of each
spasal consisting of extensive data on paddy Gelds,
Fertilizeer cite, soed datn, water datn, harvest dat, onxd
daota planting. The second siage is the datn processing
process using DEA by caleulating the location or village
wvilue as DML aned the st vales, then the efficiency
vabie of the location of village calbed DML efficient or
mefhicient the latter counting the changes in the mpat
viriahles and sute. The thind stage 15 the ostpul or
awipat of data that has been processed and displaved inio
the momitored system resulting in the evaluation aof the
performance of riee produection, the location of any
village that produces mnximum rice harvest, the lecation
of nny village that Experienced o minimeom horeest and
faciors affecting rice horvest.

4 Result and Discusslon

Binsed om e datz there ia o result of caloulation
uging DEA. DML whese efficiency value 15 besg than |
means mefficiert, whale DM whese efficiend value
equals | means efficient. The example of dota aken oo
this paper dates mellicienl boause the techmical valwe
af the efficiency contained sheawn in Table | s less than
1,

The Data avzilable snbes that Poddy harvest is very
dependent on the needs of waber, 5o that water becomes
high weight i the prochection process, i addition e noe
plant water also relies heavily on femilizer for the prowih
progess w0 that from vorious Kinds of fertitizers tha
have different weights accordimg i their function, from
cach data nesds of rice production is pssessed from the
stipulated werghds then wang the BEA analysas anthe
caliulabion atb the resulis of the weighis il are already
aviilable, The dan provided by flatien is 6 unit of kg and
then calewluted cfficiency techmiques o know which
areds ate enpeviencing the rise and fall of paddy
predisction efficiency, from the processsd dat will b
visthle areas of los Larpest andd lorgest produciion in
ane season ond any faciors thad inMuence i

In the Flanting Seasea | (P51 has no efficiency of
paddly productiocn beciuse the production facihlics ane
maore used b not 0o accordance with the resulis
harvestesl e in the Flintng S3em=en 2 (P32 i
experiencing inefficient because of the crop failure
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occurred From severnl factors namely the wind s too
tighd. fertilzer thal use o much, the pumber of pests
that aitack and or the ameunt of waler volueme oo large

ar shightly
Tahle 1, Thaln Rizull
DML . Psl Fsl
Lol (hey N g
Urea F:'I'-IIJIR:' | 280K Rl
SP-30 Fertilizer G400 o
{kyh
A Fertilizer 400 B
kg
Imput MPE Fenilier 1R300 100
kgh
Organic
Fertilizer (kg 22000 Ao000
Water Data {Ldth 308 R
Seed Dalz (ko) #1 128
Flaryiest {iom) B A
Dhaipmi Crop Failure
[RGTHY 10
TE 0,547 [ 3

The effictency techmgues of datn smples m able
| The dara is processed in the sysiem and will b known
fiar wlat the volue of eropping techniquee Planting Season
I {P5L)m Decembser, January, February and March then
planting Semon 2 (F52) in Apnl, May, June, and Jily
The remainder of the next menth i August, September,
Cetober g Movember is callad Gadu seasen or manth
which depeds on tle avoilability of water in the process
af rice planting, 1f the water is adeguate o plint nice then
il planting process, (T water shoroge Then implanied
plants that can survive with a smoll amount of walber.

Data that is very uffecting rice production 1= the
amawii of water and fenilizer. Based on 14 village dato
producing e siades thore = o village whose value s
clficient ond  inefficient in production on which s
calewloned using Dota Envelopment Amalysis,

5 Conclusion

This ressarch analysis of the efficiency of the 14
villages #hat have 2 plamimg season period namely
planting Season | in December, January, Febrery. nd
Wlarch then the planting seasom 1 in April, May, June
mnd July. Results of the DECA anslysis caloulation staded
tleat in the planting Season | and 2 envircmmental
impacts ore very influential so that the prodsction gaised
in the planting penod 1 1% stll net efficient, while in the
planting season 2 suffered a loss that is failed 1w harvest
so et yet streambined. Based on the data that has been
abdained stafes that the aptimyization of ingiets and et
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witly DEA shvws that enviremmental comditions indicane
that it has a large npact oo orice prcection. From the
reswlls ol the available doata can be calowlabed that the
diota each sepson has a difference in resulis for each rice
proclecton pertomuance in each region.
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