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Table(2):Input indicator for efficiency evaluation
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Definition Token Indicator title
N LS)L:-.'—‘ EL)

N:n1+n2+n3+n4+n5+n6 o
Irrigation network

40m4 +60m N
M=_ 17772 M e eile
100 Machinery
ip +1
=12 | oLs s
? Personnel
65c, +35¢C
o 55 356 Ll N
100
Cost
u-‘ LS)“))"")'Q) r:Ua'.i LsLé.c‘ slass
’ o o s
OhIoRe M
SoyskeS o
Number of members of agricultural Beneficiaries

water exploitation systems
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Table(3):Output indicator for efficiency evaluation
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Table(4) Minor factors of input indicators
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G180 50 Inlet water volume

:Inlet water volume of the under V
authority exploitation systems
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Lightweight Number of
machinery lightweight
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sub diplomas respectively
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2~ 100 Liability index

Executive and management Dg, D7
personnel, respectively
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Table(6) Number of recorded data of minor factors of input and output
indicators for exploitation systems of Khozestan province
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Table(7):Agricultural water exploitation systems of exploitation companies of

irrigation and drainage networks’ efficiency scores
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Table(8): Agricultural water exploitation systems of production

cooperatives’ efficiency scores
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Table(8): Agricultural water exploitation systems of production cooperatives’
efficiency scores
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Table (9) Agricultural water exploitation systems of of water users
cooperatives’ efficiency scores
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Table (9) Agricultural water exploitation systems of of water users
cooperatives’ efficiency scores
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Table (11)Agricultural water exploitation systems of private companies’
efficiency scores

skie l3lo dnng Sbels g xe

Tosea pardazan Aghili Damghani Agayroob
1/00 1/00 1/00 =L

)
Efficiency

0/00 0/00 0/00
0/00 0/00 0/00
0/00 0/00 0/00 Lasg)5 olile
0/00 0/00 0/00 |nput Excesses
0/00 [0/00 0/00
0/00 0/00 0/00
0/00 0/00 0/00
0/00 0/00 0/00 o 9, S90S
0/00 0/00 0/00 Output Shortfalls
0/00 0/00 0/00

S i 5l by oy pllas o a5 sas e plis V-V Jslaz o ede] Casods gl
S5 09,5 5 0nsbe x5 0y 9 LI jesls 5 xSy Jled amli iSas 5 k]
Olie Oy 438 (63959 waBlioe LU =805 + VT o AV SIS polie b i 5 &
Ll 00,5 ooz &S 0 ol 5610 o500 slapllas 4 1, oIS

(g3l 908 oo el A g la sl (65,5lST T (gylo 0y el VF
WDy i ool SiS Slapllas 5 ¢ LIS el 5 ol o (30 Oleo «Dged gV pad
AR A VY LS elie b i 4 565 oleaiS (oDl o (i ades
bl e o yieS b oL SiiS o ooy i o anilce LISL +,27 Y L Q)
Cal aBlo 1) (639)5 Slile G it 010 ok 69359

il LI b cdlao 5 (Blo ke JsS sl sl colnol )l e sleells o
g 30 Sl @ oy @l g conl dnd LIS Gl Ggles el A Jgaz mls ab 5
3ol Gals 1) eols 1,3 5 Y game ()10 10 o s slag0g,9 3l oolainl Wb JolS
0910 F5 sy 5 e lilos Dz vazmass S ol ladsles e g
meoo LSG - AY VA Qe e VE AR e AY LIS olie b i 4 sl 0a)



FA.L. o 9y 8 pils”

e o s3gy Jleb 55 5 05,0 ol o liis selysosalem oSS, ol s
oolazwl Vo Jgoz s bl p 0gd oo wgmme L pllas G cplploe 30 o SIS
—oype el ! o Weolo 18 g )lo e e (YT ile g kol 4l slasog,g 5l (slage

el 000l s 4 (540
Jobd plwjsr pogas IS E Golopee pll 4w p2)) Jour @l ab

Lol 5 (6 o5 4t
L oliwjss ol g5,5laS Ol oo sl LIS Ll Goa b aallas oy
VY sl cpl o cwl ouls plst YWAV-IYAA Gldle b osls Libs Julod 0,559,
g 6L‘°g5;5l-*3 ‘&&m) 9 (_g)L:_gT slbass )\ 6)“5)-."’)'95’ LgL(bQS)...’L )‘ 6)“5)-?")-?:—.’ ‘an'J
S B 80l ¢ pdialy i (et s (Jo850 ol e (4505 5 5 k]
ooleo 4 005 Jow 5l eolawl a8 L] 51 asos el bl sl Gl cus g ojuen
g3y ol 33 9ie ol i 4 633k & Casnss (6523 Jlonmt ol e i
Sl poys slapllas 1o (s Hew 3ol colatul 38y s &l gl BCC Joo 5l
Seale LBCC Jow cnlpliy o)ls 0925 b 29,5 0 S las09,9 695 2 548 55
slapllss o Sloe 1 50 sl Jole suws JJo 4y .cd,5 )13 oolatl 0,50 20U, sl (69959
emre Jole (ol Syee bpose slaplla slass (39 3gaome 5 ()l po e
Lo 0 ab eols olais! 5 5 g lols, 5 olls 5l eolatwl b )] b el
wdal Cansty bl Lelul 5 sl cassds (55,5l Ol gle e s slapllas SIS
-635&'{ Sdgs 6&@9[}3 (&0 p0 0 SIS 1 (6410 0 o slapllas L;.’.‘)[S polae u.,.i»L.o
(2SSl S b olpol sle bales slapllas jo .casl V,ee 800 +,AQ0
el ol olais] 09 a1y (639,59 olile cp 3YL aolo,l8 5 g Lol aSis slasogyg
Sl poste ol g (oS 5 (s)ll sloaSas 5l (5)lo 0 0 Gl 1l 5l g5le (651 0 e
YU jo aio,g] casods 1y oS mhaw cp 3ol < VY lade b adg sla gy 5l o) Kas



1P o/) 03loi/ 10 W/ (53 59kis” bl e

Ol rose 9 anir Slasdgs (AT g Ggile )l pese slaplls LS gl o
il 1y gl oy oo

18,5 oo Ayl 55 slaolpiing wael Cawsdy sloasl wlul

ol GloaSeds iy S pae o bl (1B loles i glaale Sl 4y az g L sl
Sel 4 Sl po i badele cnl (39 9550 ST S oo L

el plo & Cod ) LU Glie VL s pogas SlalS L aShl ol ke o
olBl pga )0 9aS ol mle Cupae LI Hal Cass S)ls 5,8 0390 S b
Sl ) Slatiy 5 Colem B o i Slaged dopllas cpl 5o (55,5L8S 1 (5590540
G 5 Jljss 850 g skl oAl Sl g )loy oy SES S el 4 az g Lo
Slcslom) colul 6,881, (il 555 )55 ! 5l i st & ol 57
L (loaSlos o pae 50 ol1s o j &8 )Lt a8 dmgi 9 (bjgel 6138l p s 138l cens
23S A s 50 s (sgm 3l g s Gub laplls (pl (joges del IS Baa

@ lagbal SIS 4 65)sleS ©f il e slapllss 5l Sopa 0 2l (b))
2555 2l G Ol alin )0 )58 Ol mlie e QLIS gelz pllas (g pslace
DS )3

oo s 5 o3 Sl slacules bl 5 olzl wlse coilocd by wiysi 1o
255 )18 Az g 0)50 dgo (ggms 3l ST plla S lsie 4 pogas slacS Ll

b 2o
Alizadeh, K. and Hatami Nezhad, H. (2015) The role of exploitation systems in the
sustainable development of Iranian agriculture (Case study: Central part of
Torbat-e Heydarieh), Journal of Geographical Sciences.22:71-87. (In Farsi)
Asad Falsafi Zadeh, N., Sabouhi, M. and Mosannan Mozaffari, M. (2014)
Determination of Effective Factors Share on Groundwater Overdraft (Case
Study: Marvdasht District), Agricultural Economics. 8(3): 103-116. (In Farsi)
Banker, R.D., Charnes, A. and Cooper, W.W. (1984) Some models for estimating
technical and scale inefficiencies in data envelopment analysis, Management
Science. 30:1078-1092.
Bos, M.G., Burton, M.A. and D.J. Molden. (2005) Irrigation and drainage
performance assessment: practical guidelines. Wallingford, UK: CABI. viii,
158p.



Ol 9y 8 9ul5”

Chambers, R (1987) Rapid appraisal for existing canal irrigation systems, J. Int.
Water Res. Dev. 3:37-87.

Charnes, A., Cooper, W.W. and Rhodes, E. (1978) Measuring the efficiency of
decision making units, European Journal of Operational Research. 2:429-444.

Cooper, W. W., Seiford, L. M. and Tone, K. (2007) Data Envelopment Analysis: A
Comprehensive Text with Models, Applications, References and DEA-Solver
Software, 2nd ed. New York: Springer.

Dahimavi, A., Akhundali, A., shirvanian, A., Boroomand Nasab, S. (2018a)
Extraction and Weighing of Indicators Representing the Principles of
Agricultural Water Governance in Irrigation and Drainage Networks of
Khuzestan, Iran-Water Resources Research. 14(4): 226-238. (In Farsi)

Dahimavi, A., Akhundali, A., Shirvanian, A. and Boroomand Nasab, S. (2018b)
Development of water governance indicators in irrigation and drainage
networks of Khuzestan province, Iranian Journal of Irrigation & Drainage.
12(4): 919-929. (In Farsi)

Dahimavi, A., Akhoond-Ali, A., Shirvanian, A. and Modhej, D (2021) Measuring
the resilience of exploitation systems from agricultural water based on good
governance principles (case study: irrigation networks in Khuzestan
Province), Journal of International Development. 33(2): 437-453.

Ganji,N., Yazdani, S. and Saleh, 1. (2018) Identifying factor affecting efficiency of
water use in wheat production, Alborz province (Data Envelopment Analysis
Approach), Iranian journal of Agricultural Economics and Development
Research. 49(1):13-22. (In Farsi)

Keshavarz, A. and Dehghani Sanij, H. (2011) Water productivity index and
solutions for future agricultural activities in Iran, Economic Strategy. 1(1): 199-
233. (In Farsi)

Monem, M.J., Alirezaee, M. R. and Salehi, E. (2003) Performance Evaluation of
Irrigation Networks Using Data Envelopment Analysis, Journal of Agricultural
and Natural Resources Science and Technology.6 (4):11-25. (In Farsi)

Shabanali Fami, H., Gharoun, Z. and Ghasemi, J (2011) Farming Systems
Management in Iran, Tehran,lran.(In Farsi)

Small, L.E. and Svendsen, M. (1990) A framework for assessing irrigation
performance, Irrigation and Drainage Systems. 4:283-312.


https://ideas.repec.org/a/wly/jintdv/v33y2021i2p437-453.html
https://ideas.repec.org/a/wly/jintdv/v33y2021i2p437-453.html
https://ideas.repec.org/a/wly/jintdv/v33y2021i2p437-453.html
https://ideas.repec.org/a/wly/jintdv/v33y2021i2p437-453.html
https://ideas.repec.org/s/wly/jintdv.html
https://link.springer.com/journal/10795/

Doi: 10.22034/1AES.2021.527188.1832

Agricultural Economics/Volume 15/Issue 1/1400

Application of Data Envelopment Analysis in Efficiency
Evaluation of Agricultural Water Exploitation Systems in
Khozestan province
Dalal Modhej, Adel Dahimavi'

Received: 25 March.2021 Accepted:10 July.2021

Abstract Extended
Introduction

Efficiency evaluation and performance analysis of agricultural water
exploitation systems is so significant to utilize the optimal of resources and
prevent the waste of them. In this respect, this paper is aimed to evaluate the
efficiency of exploitation systems within the irrigation and drainage
networks of Khuzestan province by applying Data Envelopment Analysis
(DEA) method.

Material and Methods

DEA is concerned with assessing the productive efficiency for a set of
homogenous DMUs in the sense that each consumes multiple inputs
(resources) to produce multiple outputs (outcomes). On'the basis of DMUs’
input-output vectors, DEA establishes envelopment surface that represents
best practice. Accordingly, DMUs that make up the surface are considered
as efficient DMUs and the remaining are named inefficient DMUs. The
magnitude of inefficiency is measured by distance from the best practice
surface.

The CCR model (after Charnes, Cooper and Rhodes in 1978) is the first
DEA model which measures the relative efficiency of DMUs under the
assumption of constant returns to scale (CRS) whereupon the change of
inputs results to the same proportional change in outputs. The CRS
assumption can be valid when all DMUs are operating under the condition
of an optimal scale. However, in reality imperfect competition, constraints
of finance and other factors can cause DMUSs not to operate at their optimal
scale. To overcome this limitation, the BCC model (after Banker, Charnes,
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and Cooper in 1984) has been introduced to evaluate DMUs under variable
returns to scale (VRS) assumption. In this study, the BCC model is used
since it includes almost all of the attributes of the CCR model. In particular,
the BCC model is more flexible than the CCR model.

Results and discussion

Based on the results, average efficiency scores of exploitation systems of
exploitation companies of irrigation and drainage networks, production
cooperatives, water users cooperatives, Farming joint stock and private
companies are 0.906, 0.962,0.895.0.950 and 1.00, respectively. In water
users cooperatives system with the lowest average efficiency, the irrigation
network and contracts as inputs have the highest consumption. The
efficiency of Maroon exploitation system and Keshtgaran exploitation
system with 0.73 value was obtained as the lowest among all of exploitation
systems. Cost and Beneficiaries have caused the highest rate of inefficiency
on Maroon exploitation system and Keshtgaran exploitation system,
respectively. According to the results, among exploitation systems which
are under evaluation, all systems of private companies are efficient.

Suggestion

Although private companies in Khuzestan have obtained the full efficiency
compared to other systems, it is suggested that those involved in managing
the country's water resources take more precautions to increase the
productivity of agricultural water in these systems.

JEL Classification: C44, H21, Q14, Q15
Keywords: Data Envelopment Analysis, Irrigation Networks, Efficiency,
Agricultural Water Exploitation Systems



