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Abstract

Purpose: In resource allocation and target setting problems, a central planner decision making from a managerial point of \
pivotal role, especially in presence of undesirable outputs such as greenhouse gas emissionstionthegensithave to
incorporate to each otherachieve the goals of the central planner. The existingp&4#€A resource allocation models have no
considered the influence of managerial effort and technology innovation. In this study, we witlansgehal disposability
assumption to reflethe central planner managerial achievement and technology novelty perspective in the process of
allocation and target setting

Methodology: Using a managerial disposability assumption in this ff@peraosolution to a correct and acceptable resourc
allocation and target setting along with improving the performance of units. To analyze the method presented hettest@ape
of 29 famous international airlines representing the global awvéhiginy have been selected and studied

Findings: The results of this study show that in this model, denisiking units use managerial disposability assumption in t
regulation of undesirable outputs based on the perspective of cooperationtstiatpgie® their environmental performance. In
addition, in this approach increasing the inputs, fixing the amount of the desirable outputs, reducing the amouni¢ culpdissira
will be allowed. This model ensures that the adjusted dewgiog uits in the next period, will improve their efficiency after
resource allocation and target setting, as well as improving the overall efficiency is observed in the results®btathed by th

Originality/Value: The paper presents a new approach dfiresallocation and target setting based on data envelopment ana
which considers the impact of managerial effort and technology innovation on resource allocation and target setting proble

Keywords: Data envelopment analyfgesource allocationarget settindvianagerial disposability assumption
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Figure 1- Inputs and outputs.
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Table 1- Statistical description of inputs and outputs.
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Table 2- Correlation relation between inputs and outputs.

Inputs
Outputs TR RPK GHG
AK 0.721 0.734 0.699
sC 0.515 0.566 0.477
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Table 1- Initial efficiency scores.
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Aeroflot 0.209 Finnair 0.543 Hainan Airlines 1,
Air Berlin 0.23 Turkish Airlines 1 Emirates Airline 0.153
Air France-KLM 1 EasyJet 0.128 Air Canada 1
Lufthansa Virgin Atlantic Cathay Pacific
i 1 - 0.739 . 1
Airlines Airways Airways ’
Sc&lr_]a\_/lan 0.394 China E_as_tern 051 Slng_apore 0.182
Airlines Airlines Airlines

Iberia 1 China Soythern 1 All Nippon 0.285
Airlines Airways
Ryanair 0.394 Korean Air 1 Eva Air 1
British Airways 1 Qantas Airways 1 Thai Airways 1]
Garuda Indonesia
TAP Portugal 1 Delta Air Lines 0.131 0.179
Norwegian 1 Air China 0.158 Sum 19.2381
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Table 4- Adjustments over data and efficiency score.

éa. éa. €adi aasa éea:
DMU FSLR& scLol AKEAa GHG ER3
Aeroflot 1.3702 15,6995  147.9295  465.4495 0.0137
Air Berlin 1.9605  75.8009 32941  90.5912 0.0001
Air France-
KLM 23692 722856  360.436  1961.814 0
Lufthansa 04094 450458  163.0144 2587.6501 0
Airlines
Sc&inavian 07153 128525 781605  13.2654 0.0009
Airlines
Iberia 3.2086 1356257  350.8037 0 0
Ryanair 0.3599 632057 1655604  10.8957 0.0006
British 24742  66.9447  269.4535  2205.9553 0
Airways
TAP Portugal 26816 143196 1126338  12.0049 0
Norwegian 32022 889753 2134626 3424.8803 0
Finnair 2.5951 70899  181.1748  303.6763 0.1186
Turkish
Airlines 02792  142.0506 32238017 1285.9484 0
EasyJet 22404  87.5841  338.7043  1647.1927 0.0656
Virgin
Atlantic 22392  79.5399 19.5559  2236.6843 0.0033
Airways
China Eastern 2.0252 60.972  299.9387  185.0254 0.0367
Airlines
China
Southern 3.0002 1183304 2309245 1717.5895 0
Airlines
Korean Air 1.4861 104.9672 237.4925 2885.973 0
Qantas 25856  112.6033  193.2067  3224.9809 0
Airways
Delta Air 14608 782716 247519  452.0201 0
Lines
Air China 0.1424 385113 223399 1076.7545 0.0219
Hainan 30513 385815  354.2061 0 0
Airlines
Emirates 2.3503 97.0854 223048  408.8442 0.0008
Airline
Air Canada 23512 1388733 3118129 3537.8894 0
CathayAF.’ac'f'c 24995 1226926 3671166  625.8583 0
irways
Singapore
Airlines 2714 769989 936397 185412 0.0002
All Nippon
Airways 2.5385 12.495 7424 2438786 0.0201
Eva Air 39636 346625 481935 1229.9362 0
Thai Airways 35799  150.1562  253.4223  2109.0546 0
Garuda 0
Indonesia 2.2136 38.147  187.1231  342.6211
Sum 62.2564 2438.7269 6197.3087  34304.975 0.2825
Presentage 20 20 20 48.13




. 9ROf 018
Dyl 055 Seenl Syl (,J.GJJAS;;...»LMJIJ gy Jdod 53 Cld o500 LSJ\KJMJC»MMJW

d;@uéu@};p‘\s@@u@»g f})\}&ﬂgwjﬁé)}}www6}514}.3')440[3).3‘5;1)&-)&Ols/-)i} «&Waj}foﬁ\ﬁ
SIS (en 4 s (6350 325000 Dolal 4 ol (g1 badly Jal & -l 5o N SlobdS syl8 et wsbe

55 sl 4,55 1 551y (655l (SusTs 5 o pbe S ST 33 ge Losls by oo e molie [anasss (sladis i
35042 (Sl 0 yme Johe ol 02 ) 2 ke (6 g and 2 3l ealisid] 5,855, (5180 5 mlis e dllie oy T~
ol bl Sl s A S5 G 2T 53 e Sy e Ol 0 S el Gl aioelns s 3 Shes
DS 551 S506SS (SasTs 5 e Gald iy 30 izean LS e el Ladls (6 ) SKan Sl 5lleia
Jhe das o il il Ogllasl gla g 5 4 cosllas (gl 5 5 Jlide dile Solb sy Sl oo s gy opl o
b 35 3 (Sdrs 0y95 3 (5 IS GL;A R3S 3| g odls Golas oJJJSV.:Q..aS Sladsly a5 US o cpranial 0dd a3l

=

deﬁ c)ﬁ)}d\ Ujfébf)lsu:‘:'.l'“" LSL'.'..A‘))) Md‘, JHJ‘)JSJ-‘)\S ‘Jéj);ﬂ.‘ Lﬂjd#\@%@bﬁj&)‘b)}?‘-ﬂ )g.
lie B L lea blas a8 das e glis b Jdosa o 358 o0 olmesly Mooy olsa b3 YA laesls g4, g)
el LS slatany @3l it G 1 alie s S0 31 w03l 28l 1y SlaelilS ol el 5,005 005 (sl s & 139
Cehlisl J xS gl e 5 0B r}gL{.« S G 0,40 SRS (la3lS HLicsl Jols oLl 5l ol 55 oo (sralElS (glaslS _,.Jh

Q9

A L

WL €4 3

.

Aliheidari Bioki, T., & Khademi Zare, H. (2014). Adaptive DEA for clustering of credit clients. Journal ofapplied
research on industrial engineeringy(1), 35-49.

Amirteimoori, A. (2007). DEA efficiency analysis: Efficient and anti-efficient frontier. Applied mathematics and
computation, 18@.), 10-16. https://doi.org/10.1016/j.amc.2006.07.006

Amirteimoori, A., & Shafiei, M. (2006). Characterizing an equitable omission of shared resources: a DEA-based
approach. Appliedmathematics & computatioa77(1), 18-23. https://doi.org/10.1016/j.amc.2005.10.031

Amirteimoori, A., Masrouri, S., Yang, F., & Kordrostami, S. (2017). Context-based competition strategy & performance
analysis with fixed-sum outputs: An application to banking sector. Theoperational research societ§1, 1461-1469.
https://doi.org/10.1057/s41274-017-0180-0

Amirteimoori, A., & Mohaghegh Tabar, M. (2010). Resource allocation & target setting in data envelopment analysis.
Expertsystems with application37, 3036-3039. https://doi.org/10.1016/j.eswa.2009.09.029

Asmild, M., Paradi, J. C., & Pastor, J. T. (2009). Centralized resource allocation BCC models. Omega, 3{l), 40-49.
https://doi.org/10.1016/j.0mega2006.07.006

Beasley, J. E. (2003). Allocating fixed costs & resources via data envelopment analysis. Europeanjournal of operational
research 147(1), 198-216. https://doi.org/10.1016/S0377-2217(02)00244-8

Charnes, A., Cooper, W. W., & Rhodes, E. (1978). Measuring the efficiency of decision making units. European journal
of operational researcl®, 429-444. https://doi.org/10.1016/0377-2217 (78)90138-8

Cui, Q., & Li, Y. (2017) Airline efficiency measures under CNG2020 strategy: an application of a dynamic by-production
model. Transportationresearch parA: policy & practice 106 130-43. https://doi.org/10.1016/j.tra.2017.09.006

Ebrahimzadeh Shermeh, H., Alavidoost, M., & Darvishinia, R. (2018). Evaluating the efficiency of power companies
using data envelopment analysis based on SBM maodels: a case study in power industry of Iran. Journal ofapplied
research on industrial engineegns(4), 286-295. https://doi.10.22105/jarie.2018.81051

Emrouznejad, A., Yang, G. L., Amin, G. R. (2019). A novel inverse DEA model with application to allocate the CO2
emissions quota to different regions in Chinese manufacturing industries. Journal ofthe operational research society
70 (7), 1079-1090. https://doi.org/ 10.1080/01605682.2018.1489344

Fang, L. (2015). Centralized resource allocation based on efficiency analysis for step-by-step improvement paths. Omega
51, 24-28. https://doi.org/10.1016/j.o0mega.2014.09.003

Fare, R., Grosskopf, S., Lovell, C. A. K. & Pasurka, C. (1989). Multilateral productivity comparisons when some outputs
are undesirable: a nonparametric approach. The review of economics & statistics 71, 90-98.
https://doi.org/10.2307/1928055

Fére, R., & Grosskopf, S. (2004). Modeling undesirable factors in efficiency evaluation: comment, European Journal of
operational researchl57 (1), 242-245. https://doi.org/10.1016/S0377-2217(03)00191-7

Ghasemi, S., Aghsami, A., & Rabbani, M. (2021). Data envelopment analysis for estimate efficiency and ranking
operating rooms: a case study. International journal of research in industrial regineering https:/ doi:
10.22105/riej.2021.247705.1143

Golany, B., & Tamir, E. (1995). Evaluating efficiency-effectiveness-equality trade-offs: a data envelopment analysis
approach. Managemengcience 41 (4), 1172-1184. https://doi.org/10.1287/mnsc.41.7.1172

Hailu, A., & Veeman, T. S. (2001). Nonparametric productivity analysis with undesirable outputs: an application to the
canadian pulp & paper industry. American journal of agricultural economics 83, 605-616.
https://doi.org/10.1016/S0169-5150(01)00078-0

W d tded

L+ WD

e

\"90—\“/\\ :W L\Y. Al J',\JL) A‘ﬂ a)LA.:o 49 093


https://doi.org/10.1016/j.amc.2006.07.006
https://doi.org/10.1016/j.amc.2005.10.031
https://doi.org/10.1057/s41274-017-0180-0
https://doi.org/10.1016/j.eswa.2009.09.029
https://doi.org/10.1016/j.Omega.2006.07.006
https://doi.org/10.1016/S0377-2217(02)00244-8
file:///C:/Users/jpour/Dropbox/ARTICLES/DMOR/1400/6(3)/.%20https:/doi.org/10.1016/0377-2217%20(78)90138-8
https://doi.org/10.1016/j.tra.2017.09.006
https://doi.10.22105/jarie.2018.81051
https://doi.org/%2010.1080/01605682.2018.1489344
https://doi.org/10.1016/j.omega.2014.09.003
https://doi.org/10.2307/1928055
https://doi.org/10.1016/S0377-2217(03)00191-7
https://doi.org/10.1287/mnsc.41.7.1172
https://doi.org/10.1016/S0169-5150(01)00078-0

Al

7R G&EL h,

g,

REZlg |rdk R

ODEA

GFHE] BB Rt $

0T #f HB&CL Tk

e

g,

ik U f9® 1IGED

Ty

I G

(D BHEGK

Hailu, A. (2003). Nonparametric productivity analysis with undesirable outputs: reply. Americanjournal of agricultural
economis, 85(4), 1075-1077.

Korhonen, P. & Syrjanen, M. (2004). Resource allocation based on efficiency analysis. Managemengcience, 501134—
1144, https://doi.org/10.1287/mnsc.1040.0244

Kuosmanen, T. (2005). Weak disposability in nonparametric production analysis with undesirable outputs. American
journal of agicultural economis 87(4), 1077-1082. https://www.jstor.org/stable/3697791

Kuosmanen, T., & Poidinovski, V., (2009). Weak disposability in nonparametric productivity analysis with undesirable
outputs: reply to Fare & Grosskopf. American journal of agricdtural economics, 91(2), 539-54.
510.http://d0i.1111/j.1467-8276.2008.01238

Kuosmanen, T., & Matin, R. K. (2011). Duality of weakly disposable technology. Omega 39, 504-512.
https://doi.org/10.1016/j.0mega.2010.10.008

Li, H., Yang, W., Zhou, Z., & Huang, C.H. (2013). Resource allocation models’ construction for the reduction of
undesirable outputs based on DEA methods. Mathematical & computer modelling 58 913-926.
https://doi.org/10.1016/j.mcm.2012.10.026

Li, Y., Wang, Y., & Cui, Q. (2015). Evaluating airline efficiency: an application of virtual frontier network SBM.
Transportationresearch par€, 8, 1-17. https://doi.org/10.1016/j.tre.2015.06.006

Lotfi, F. H., Hatami-Marbini, A., Agrell, P. J., Aghayi, N., & Gholami, K. (2013). Allocating fixed resources & setting
targets using a common-weights DEA approach. Compuers & industrial engineering 64 (2), 631-640.
https://doi.org/10.1016/j.cie.2012.12.006

Lozano, S., & Guti’errez, E. (2014). A slacks-based network DEA efficiency analysis of European airlines. Transport
plann techol, 37(7), 623-37. https://doi.org/10.1080/03081060.2014.935569

Lozano, S., & Villa, G. (2004). Centralized resource allocation using data envelopment analysis. Journal ofproductivity
analyss, 22(1-2), 143-161. https://doi.org/10.1023/B:PROD.0000034748.22820.33

Lozano, S., Villa, G., & Brannlund, R. (2009). Centralized reallocation of emission permits using DEA. European
journal of operational reseah, 193(3), 752—760. https://doi.org/10.1016/j.ejor.2007.07.029

Mohamadinejad, H., Amirteimoori, A., Lotfi, F.H., & Kordrostami, S. (2020). Performance & competition analysis with
fixed-sum measures: A case on OPEC members. Journal of information & optimization sciencedl-19.
https://doi.org/10.1080/02522667.2020.1769265

Monzeli, A., Daneshian, B., Tohidi, G., Sanei, M., Razavian, S. (2020). Efficiency study with undesirable inputs and
outputs in DEA. Journal offuzzy extension and applicatiod$l), 78-84. http://doi:10.22105/jfea.2020.248018.1005

Nemati, M., & Matin, R. K. (2019). A data envelopment analysis approach for resource allocation with undesirable
outputs: an application to home appliance production companies. S & d h, 44n1a. https://doi.org/10.1007/s12046-
018-0993-9

Olesen, O. B., Petersen, N. Ch, & Podinovski, V. (2015).Efficiency analysis with ratio measures. Europeanjournal of
operational resegch, 2452), 446-462.https://doi.org/10.1016/j.ejor.2015.03.013

Qin, Q., Li, X, & He, H. (2018). Unified energy efficiency in China’s coastal areas: a virtual
frontier-based global bounded adjusted measure. Journal of cleaner production 186 229-40.
https://doi.org/10.1016/j.jclepro.2018.03.125

Seiford, L. M., & Zhu, J. (2002). Modeling undesirable factors in efficiency evaluation. Europearjournal of operational
reseach, 142, 16-20. https://doi.org/10.1016/S0377-2217(01)00293-4

Shephard, R. W. (1970). Theory ofcost & production function$rinceton: Princeton University Press.

Sueyoshi, T., & Goto, M. (2012a). Returns to scale & damages to scale under natural & managerial disposability:
strategy, efficiency & competitiveness of petroleum firms. Energy economics 34(3), 645-662.
https://doi.org/10.1016/j.enec0.2011.07.003

Sueyoshi, T., & Goto, M. (2012b).Weak and strong disposability vs. natural and managerial disposability in DEA
environmental assessment: Comparison between Japanese electric power industry and manufacturing industries.
Energyeconomics 34(3), 686-699. https://doi.org/10.1016/j.eneco.2011.10.018

Sueyoshi, T., & Goto, M. (2012c). DEA radial and non-radial models for unified efficiency under natural and managerial
disposability: Theoretical extension by strong complementary slackness conditions. Energyeconomics 34(3), 700-
713. https://doi.org/10.1016/j.enec0.2011.12.013

Sueyoshi, T., Goto, M., & Snell, M. A. (2013). DEA environmental assessment: Measurement of damages to scale with
unified efficiency under managerial disposability or environmental efficiency. Applied mathematical & modeling
37(12), 7300-7314. https://doi.org/10.1016/j.apm.2013.02.027

Sueyoshi, T., Liu, X., & Li, A. (2020). Evaluating the performance of Chinese fossil fuel power plants by data
environment analysis: An application of three intermediate approaches in a time horizon. Journal of cleaner
production 277, 121992. https://doi.org/10.1016/j.jclepro.2020.121992

Tohidi, G., Taherzadeh, H., & Hajiha, S. (2014). Undesirable outputs’ presence in centralized resource allocation model.
Mathematicalproblems in engineeringttps://doi.org/10.1155/2014/675895

Wang, K., Wei, Y.M., & Huang, Z. (2016). Potential gains from carbon emissions trading in China: a DEA based
estimation on abatement cost savings. Omega 63, 48-59. https://doi.org/10.1016/j.0mega.2015.09.011

Wu, J., Li, M, Zhu, Q. & Liang, L. (2019). Energy & environmental efficiency measurement of
China’s  industrial  sectors: a DEA  model with non-homogeneous inputs &  outputs.
Energyeconomics, 78468-80. https://doi.org/10.1016/j.eneco.2018.11.036

Yan, H., Wei, Q.L., & Hao, G. (2002). DEA models for resource reallocation & production input/output estimation.
Europeanjournal of operational researgti36(1), 19-31. https://doi.org/10.1016/S0377-2217(01)00046-7


https://doi.org/10.1287/mnsc.1040.0244
http://dx.doi.org/10.1111/j.1467-8276.2008.01238.x
https://doi.org/10.1016/j.omega.2010.10.008
https://doi.org/10.1016/j.mcm.2012.10.026
https://doi.org/10.1016/j.tre.2015.06.006
https://doi.org/10.1016/j.cie.2012.12.006
https://doi.org/10.1080/03081060.2014.935569
https://doi.org/10.1023/B:PROD.0000034748.22820.33
https://doi.org/10.1016/j.ejor.2007.07.029
https://doi.org/10.1080/02522667.2020.1769265
https://dx.doi.org/10.22105/jfea.2020.248018.1005
https://doi.org/10.1007/s12046-018-0993-9.
https://doi.org/10.1007/s12046-018-0993-9.
file:///D:/drive%20d/my%20article/article2/article%20farsi/.%20%20https:/doi.org/10.1016/j.ejor.2015.03.013
https://doi.org/10.1016/j.jclepro.2018.03.125
https://doi.org/10.1016/S0377-2217(01)00293-4
https://doi.org/10.1016/j.eneco.2011.07.003
https://doi.org/10.1016/j.eneco.2011.10.018
https://doi.org/10.1016/j.eneco.2011.12.013
https://doi.org/10.1016/j.apm.2013.02.027
https://doi.org/10.1016/j.jclepro.2020.121992.
https://doi.org/10.1155/2014/675895
https://doi.org/10.1016/j.omega.2015.09.011
https://doi.org/10.1016/j.eneco.2018.11.036
https://doi.org/10.1016/S0377-2217(01)00046-7

