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ABSTRACT

Balanced Scorecard (BSC) approach is useful to determine the overall performance of an
organization. The approach integrates four perspectives of any business organization. Selection
of proper performance measures is the key issue in implementation of BSC to evaluate
performance of an organization. In this study, a hybrid approach is proposed to by integrating
BSC and Data Envelopment Analysis (DEA)to evaluate the performance of Airlines. In DEA
model, virtual ideal and anti-ideal DMUs are defined. The BSC measures are utilized as input
and output variables of DEA model. The Proposed methodology improves the discrimination
power among the overall performances of alternatives. A case study of 100 world major
airlines considered for the study. Data on eight performance enablers under four perspectives
for the case study of airlines during 2009 to 2013 is considered. The proposed methodology
provides a sense of improvement and dynamics for overall performance evaluation of
organizations based on both risk seeker and risk averse decision makers.

1. INTRODUCTION

Performance measurement of business organizations has drawn attention due
to the competitiveness among these organizations globally during recent past.
Researchers and academicians are focusing on numbers of multi-criteria
decision making methods for performance evaluation of business
organizations. Top management need to revive the measurement items of
performance due to the changes in technological and business process
functions faced by the organizations to improve their competitive strategy.
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In this context, the measurement items under respective performance
dimension are collected and analyzed by the top management so as to
integrate these performance dimensions to evaluate performance of the
organization. A performance measurement framework helps in system
building, by specifying boundaries, dimensions and relationships among the
performance measurement dimensions.Performance measurement directly
affects the total performance of the organization and the competitive
environment. Research, in the field of performance evaluation and ranking of
alternatives in disciplines like, Finance, Accounting, Economics,
Engineering and Management is helpful to help the organizations to know
their strengths and weaknesses with a view to improve further.

Evaluation of relative organizational performance is an advanced

decision-making processes provide a ranking list of options (according to the
specific priorities that have been made by senior decision makers) to solve
problems. Multi Criteria Decision Making (MCDM) methods are useful to
prioritize alternatives in organizational performance context. Application of
MCDM methods have been considering for selection of alternatives since
more than fifty years. Application of MCDM methods includes prioritization,
selection and ranking of technology, manufacturing processes, materials,
organizations etc.
The ranking of alternatives are determined by various methods like AHP,
ANP, PROMETHEE, TOPSIS, DEA, SFA, GRA, GRP etc. Evaluation
and ranking of alternatives by these methods sometimes give different
ranking patterns. It is very difficult to justify the best method for particular
situation or general situation. Hence, selection of suitable MCDM method is
again requires decision making. In view of this complexity, combination of
MCDMs by properly addressing the merits of the component methods is one
of the solutions. Accordingly, academia, industry experts began developed
hybrid methods and applied for selection and ranking of alternatives. These
hybrid methods, account for the elimination of demerits of component
methods and incorporating the meritorious features in the hybrid method.

In this study, hybrid method is proposed by integrating BSC approach
with Data Envelopment Analysis method for performance measurement of
twenty world airlines. The criteria for Airlines performance measurementis
evaluated using criteria derived from Balanced Scorecard. DEA method is
implemented to rank the Airlines(DMUSs) not only based in their distance
from ideal DMU but the distance from anti-ideal (the worst case) to improve
the discrimination power of the DMUs during ranking.

2. LITERATURE REVIEW

Mark Velasquez and Patrick (2013) made a critical review on some of
the MCDM methods. The authors made a comparison of methods in respect
of strengths & weaknesses merits & demerits and applications & limitations.

Iman Ajripour et al., (2019) developed a model for evaluating
organization performance using multi-criteria decision-making, i.e.
PROMETHEE, ELECTRE, and TOPSIS. The model is implemented in a
petrochemical company.
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Shradha Gawankar et al., (2015) proposed new approaches to increase
performance within the organization by utilizing balanced scorecard concept.
Carayannis, Grigoroudis, and Goletsis (2016) developed a framework to
measure innovation efficiency by considering multiple objectives in a DEA.
The study is extended to both national and regional contexts.

Chen, K. and Guan (2012) developed an efficiency model of national
innovation systems for OECD member countries through network data
envelopment analysis..

Rouse (2012) described the tools for analyzing the performance
andframeworks used to support change management in the aircraft servicing
andmaintenance division by BSC-DEA methodology.

Othman et al., (2006) implemented BSC approach for evaluation of
Malaysian company. The findings of the study provided some support for the
concerns about the problems and limitations of the BSC.

Bohlool Ebrahimi et al., (2014) defined the criteria for IT projects using
balanced scorecard and developed a methodology to evaluate these projects.
The methodology is illustrated through a numerical example.

JaroslavaKadarova et al., (2015), developed an integrated BSC-DEA
framework for efficiency evaluation of processes of the organization. The
study is useful for decision making at the various managerial levels to
improve the performance of the organization.

Boskovi¢, Aleksandra and Krsti¢, Ana (2018) developed an integrated
BSC-DEA methodology to evaluate relative efficiency of the units of an
organization.

M. Shafiee and H. Saleh (2019), proposed integrated BSC with
DEMATEL and ANP to evaluate and rank the branches of a bank. Cause and
effect relations among the perspectives are made through DEMATEL. ANP
is implemented to rank the strategies of the bank. Finally the branches are
ranked through Fuzzy DEA.

Seyyed Asghar et al., (2009) developed an extended DEA by integrating
BSC with DEA. The proposed methodology is illustrated through a
numerical example. In the numerical illustration efficiencies of 21 factories
are evaluated by considering two inputs and three outputs. The authors
concluded that the proposed methodology is applicable to both business and
nonprofit organizations.

Jaroslava Kadarova et al., (2013) presented an integration of two the
most popular methods (BSC-DEA) for evaluation of vertical transportation
company performance. The authors developed each DEA model for each
perspective.

Somayyeh Danesh Asgari et al., (2017) introduced a novel approach by
integrating BSC and three staged DEA to evaluate the performance of banks
under four balanced scorecard perspectives. The approach is implemented
through a numerical example of six Iranian banks.

Kaveh Khalili-Damghani and Moslem Fadaei (2018) proposed common
weights in the DEA and illustrated through solving five benchmark
numerical examples adopted from the literature. The proposed approaches of
this study include risk seeking and risk adverse insights of decision makers in
order to rank DMUs.

4035



PERFORMANCE EVALUATION OF AIRLINES BASED ON BALANCED SCORECARD WITH DATA ENVELOPMENT ANALYSIS PJAEE, 18 (1) (2021)

Lotfi et al. (2013) made a review on ranking methods. The review
includes: cross efficiency models, DEA with optimal weights, super
efficiency methods, benchmarking methods, multivariate statistical analysis
and MCDM methods combined with DEA. The review is useful to know
importance of these methods.

Amirkhan et al. (2018) developed robust approach in fuzzy environment
to overcome the difficulties and limitations associated with the problems
having linguistic values for the inputs and outputs of DMUs

3. BALANCED SCORECARD APPROACH

Kaplan and Norton (1992) developed balanced scorecard perspectives
for performance evaluation by making an analogy of dials and indicators in
an airplane cockpit for successful navigation of aircrafts. In the task of flying,
the pilot should know the data on the flying parameters and he should be in
position to predict the flying environment from the complex data.
Accordingly, the decision makers of an organization needs to analyze the
performance of the business organization by considering various
perspectives simultaneously. A balanced scorecard indicates the set of
measures in a balanced way to supplement the valuable information for
performance evaluation. Balanced Scorecard measures the performance of
an organization in four perspectives.

Balanced scorecard is a managerial technique to measure and evaluate
the performance of the organization and guides towards the successful
achievement of organizational goals in methodical way. It is a visual tool that
portrays the performance of the organization. It consists of key performance
dimensions under four perspectives namely: Financial, customer, learning
and Growth and internal business process and these are aligned and the
performance of business organizations are evaluated.

3.1 Performance Measurement by Balanced Scorecard

The balanced scorecard approach comprises of three main steps for
performance measurement, 1) Identify the criteria for measuring
performance of organizations 2) Scorecard development 3) Evaluation and
Ranking of alternatives. Balanced Scorecard solution approach is presented
below.

Performance measurement by balanced
scorecard

Ilderlmfymg the balanced scorecard Research papers, Corporate reports, etc. |
criteria for performance measurement

| Scorecard development H Research papers, Statistical methods |
| Scorecard development |<—l Application of MCDM methods |

| Ewvaluation and ranking of altematives |

Fig. 1: Performance measurement by balanced scorecard

Identifying criteria for measuring performance
To measure the performance of business organizations, Identification of
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key performance indicators is the first step to measure the performance of
business organizations. In this study, literature on Airline industry (Aidan,
et.al., 2009;ABEY| ABEBE BELAY,2017) and from the published annual
reports of airlines indicators are identified for measuring performance of the
organizations. Wu and Laio (2014) proposed balanced scorecard indicators
in respect of airline organizations and are discussed by Karun Kumar and
Kesava Rao, 2019.

Development of scorecard

It is necessary to develop scorecard that can be used by the business
organizations to measure the performance of organizations.CFA technique is
useful to test the hypothesis that a relationship exists between the proposed
balanced scorecard and their underlying latent constructs. CFA is made in the
study made by Karun Kumar and Kesava Rao (2019) and the study suggested
that four factor model with 08 items of balanced score card for evaluation of
airlines had a good fit.

Evaluation and ranking of alternatives

Evaluation and ranking of alternatives involves formulation of decision
matrix and determination of relative weights of criteria/sub-criteria by
considering alternatives and their criteria values. There are subjective and
objective methods to determine relative weights of the criteria/sub-criteria.
Once the relative weights of the criteria are determined, the alternatives are
analyzed based on the specific MCDM method.

In this study, case studies of 20 world airline companies are considered to
evaluate the performance of these companies through DEA.

4. DATA ENVELOPMENT ANALYSIS METHOD

Data Envelopment Analysis (DEA) method comes under nonparametric
technique, generally used to measure the efficiency of homogenous
Decision-Making Units (DMUs). In DEA method, multiple inputs and
outputs are considered to evaluate the efficiency of the decision making units.
Different models in DEA are available in the literature and are discussed
below.
Charnes, Cooper and Rhodes (1978) initially developed a DEA model and
named it as CCR model. The model determines the efficiency of DMU by
considering the ratio of weighted sum of its outputs to the weighted sum of its
inputs. The authors developed a fractional programming problem to
determine the weights of inputs/outputs subjected the constraint of relative
ratio less than are equal to one. In addition to the determination of efficiency
scores, the method also finds inefficiency for each set of the inputs and
outputs. The model developed by Banker, Charnes and Cooper (1984)
considered additional constant variable (cp). Andersen and Petersen (1993)
considered the relative ratio greater than or equal to one as constraint and
proposed a new model and named it as Supper Efficiency model. There is a
cross efficiency model which determine cross evaluation score for each of
those DMUSs.

4037



PERFORMANCE EVALUATION OF AIRLINES BASED ON BALANCED SCORECARD WITH DATA ENVELOPMENT ANALYSIS PJAEE, 18 (1) (2021)

4.1 Comprehensive Common Weights Data Envelopment Analysis
Model

In traditional DEA models, each DMU can select the most preferred
weights in order to maximize its efficiency score. Therefore, the efficiencies
of DMUs are calculated by various weights and, consequently, inefficient
DMUs may be evaluated as efficient and discrimination power of DEA may
be reduced. As more than one efficient DMU usually exists, ranking will face
some difficulties. To overcome these issues, many approaches have been
proposed. Kaveh Khalili-Damghani and Moslem Fadaei (2018) proposed
comprehensive model by combining the IDMU and ADMU approaches
considering a common weight procedure. The proposedRanking method in
DEA will resolve the issues likediscrimination power, variable weights of
inputs/outputs, inaccurate efficiency estimation for small number of DMUs,
incapability in working with zero and negative data, and not having exterior
target. The proposed method is presented as shown below.

Suppose n DMUs, each one consumes m different inputs to produce s
different outputs which can be shown by xij and yrj, r = 1,2,...,s; j=1,2,...,n;
1=1,2,...,m, respectively.
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The objective function minimizes the summation of distances between
DMUs and IDMU and the summation of distances between DMUs and
ADMU, concurrently subjected to the constraints as presented in section 4.1.

4.2 Comprehensive Common Weights Data Envelopment Model in
Fuzzy Environment

In real-world situations, the representation and manipulationof inexact,
incomplete, vague, ambiguous or imprecise informationis a major concern.
Prior to Zedeh’s pioneering work in fuzzy sets, probability theory based on
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Boolean logic was used to deal withuncertainties (or randomness) of real
events and activities. Fuzzy set theory developed by Zadeh (1965) provided a
valuable conceptualtool for dealing with imprecise or vague information.In
this study, the proposed model is solved in fuzzy environment by considering
the variables (Inputs; Outputs; minimum input; maximum output; maximum
input; and minimum output) as fuzzy variables and triangular fuzzy number
is assumed for these variables. The membership functions of the fuzzy
variables are discussed below.

(Xij)M +(1_Q')*(Xij)L <X S(’“*(Xij)M +(1_(X)*(Xij)R

(yrj)M +(1_a)*(yrj)L < yrj S a*(yrj)M +(l_a)*(yrj)R

(xmin,), +@—a)*(xmin;), <Xmin; <a*(xmin,),, +(1—o)*(xmin,),
(xmax; )y + (@—-o)*(xmax;), <Xmax; <a*(xmax;),, +(1L—a)*(xmax;)g
(ymax, )y +(@—a)*(ymax,), <ymax, <o*(ymax,), +(@—o)*(ymax,)g
(ymin,),, + @—o)*(ymin,), <ymin, <o*(ymin, ), +@—o)*(ymin, ),

Note:

(x;). - Minimum value of i" input of j"" DMU;
(x,)w - Average value of i input of j"" DMU;
(x,)x - Maximum value of i input of j"" DMU;
(y,). - Minimum value of r'" output of j"" DMU;
(v, -Average value of r' output of j"" DMU;
(v,)x - Maximum value of " input of j"" DMU;
(xmin,), - Minimum value of minimum i" input;
(xmin ), - Average value of minimum i" input;
(xmin,), - Maximum value of minimum i" input;
(xmax,), - Minimum value of maximum i" input;
(xmax,),, - Average value of maximum i" input;
(xmax,), - Maximum value of maximum i" input;
(ymin,),_ - Minimum value of minimum r" output;

(ymin ), - Average value of minimum r" output;
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(ymin,), - Maximum value of minimum r' output;
(ymax,)_- Minimum value of maximum r" output;
(ymax.),,- Average value of maximum r'" output;

(ymax,), - Maximum value of maximum r" output;

ae[0, 1] - Possibility value.

Crisp variables in the proposed model in section 4.1 are replaced with
fuzzy variables and the optimization model is solved the through Lingo 8.0
solver for different possibility values.

5. INTEGRATED BSC AND DEA

This study, adopted integrated BSC and DEA model for evaluation of
twenty world airlines using the data during five financial years. The study
adopted balanced scorecard perspectives and their items as evaluation
criteria for airlines and proposed comprehensive DEA model to obtain most
efficient airlines by considering vague data. Imprecise data is formulated by
considering the data based on optimistic, mean and pessimistic perspectives.
The flow chart of the methodology is presented below.

Literature Reviews and
Annual reports

Obtain criteria of Balanced
Scorecard Perspectives of Airlines

Validate the criteria under
respective perspective

!

Determine relative weights of
the Criteria

]

¢—{ Implement CRITIC Method |

o]

Implement CFA ‘

Annual reports of Airlines

Obtain Decision Matrix Organizations

Categorize the Criteria into
inputs and outputs

Select a DEA Model

Formulate Triangular Fuzzy
Number for the criteria

Solve the LP model of DEA in
fuzzy environment

Obtain weighted fuzzy
decision matrix

Obtain Efficiency scores of
Airlines

| Rank the Airlines |

Fig. 2: Flow chart of the proposed methodology

The proposed integrated methodology of BSC and DEA is discussed in the
following steps.
51 Integrated BSC-DEA Methodology

The proposed integrated methodology of BSC and DEA is discussed as
shown below.
Step-1: Obtain criteria of balanced scorecard perspectives of airlines

In this study, balanced scorecard perspectives of Airlines namely: (i)
financial perspective -FP (ii) Customer Perspective -CP (iii) Internal
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Business perspective-IBP and (iv) Learning and Growth perspective -LGP
are considered as discussed in the literature.
Step-2: Validate the criteria under respective perspective

CFA technique is used to test the hypothesis that a relationship exists
between the observed variables (Criteria) and their underlying latent
constructs (Balanced Scorecard Perspectives). CFA is implemented by
considering the secondary data on 11 criteria during 2009-2013 for 20
Airlines companies. The following criteria are identified under respective
perspective with good reliability and convergent validity

Table-1: Criteria of balanced scorecard perspectives

Perspectives

(Constructs) Criteria
Financial Operating revenue (OR)
Perspective (FP) Net Income (NI)
Customer Revenue Passenger Kilometer (RPK)

Perspective (CP) Revenue Ton Kilometer (RTK)
Internal Business Energy Cost (EC)
Perspective (IBP) Capital cost (CC)
Learning and Labour Cost (LC)
Growth Perspective
(LG)
Step-3: Determine relative weights of the perspectives

In this study, relative weights of balanced scorecard perspectives are
determined through CRITIC method.
Step-4: Obtain decision matrix

Financial and Traffic Data on 8 criteria is collected from financial reports
for the Airline companies.
Step-5: Categorize the criteria into inputs and outputs

DEA approach determines performance of organizations in terms of
efficiency by considering the criteria as inputs and outputs. In this study,
Operation revenue, net income are identified as an output while Revenue
Passenger Kilometer, Revenue Ton Kilometer (RTK), energy cost, capital
cost,labor and other operating expenses per employee are used as inputs.
Step-6: Formulate triangular fuzzy number for the criteria

The data obtained from various financial years is converted into
triangular fuzzy number to know expected possible performance of the
alternatives. Let X, y and z be real numbers with x < y<z. Then the Triangular
Fuzzy Number (TFN) A = (X, Y, z). In this study, minimum, average and
maximum values of the criteria are considered for formulation of triangular
fuzzy numbers.
Step-7: Obtain weighted fuzzy decision matrix

In the proposed method, fuzzy data on the enablers are multiplied with
crisp weights of the enablers. The weights obtained in the literature (Karun
Kumar and Kesava rao, 2019) are considered to formulate weighted fuzzy
decision matrix

Operating Expenses per employee (OE)
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Step-8: Select a DEA model

A DEA model which combining the IDMU and ADMU approaches as
discussed in section 4.1 is considered to evaluate the performances of
Airlines.
Step-9: Solve the LP model of DEA in fuzzy environment

Linear programming model of proposed DEA approach is formulated in
fuzzy environment by considering the inputs and outputs as fuzzy triangular
numbers.
Step-10: Obtain efficiency scores of airlines

Linear programming model of proposed DEA approach is coded in
Lingo 8.0 and solved to obtain the efficiency scores of airlines. In the
proposed method two types of efficiencies are calculated by considering two
sets of weights ([i, [r) and ([Ji,[0r).
Step-11: Performance ranking of airlines

By combine the efficiency scores obtained from two sets of common
weights, the linear combination of corresponding efficiency scores by
adopting the normalization scheme proposed by Zhou et al.(2007).

_n 1k—Thin Tk —Thin
O T P T Tha

where [lmax= max{[lk, k = 1,2,....n}, Omin = min {(Jk, k = 1,2.....,n},
O00max = max {100k, k =1,2,....m}, [J0min = min {[100k, k = 1,2,...,m},
=efficiency of DMU obtained by considering weights( [J[Jk= efficiency of
DMU obtained by considering weights and 0 [JOJ[J 1 is an adjusting
parameter, which may reflect the preference of a decision-maker on the best
and worst sets of weights. [1k([]) is a normalized compromise grade in the
range [0,1].

The proposed methodology as illustrated in the above steps is
implemented with a case study of twenty world airlines
6. CASE STUDY

The study is developed based on an empirical study of selected 20
Airlines. The secondary data during 2009-2013 on shortlisted 08 criteria in
the study is obtained from annual reports of respective Airline companies.
An integrated BSC-DEA methodology developed in section 5.1 is
implemented. The financial and traffic data of 20 Airlines on 08 criteria
during five financial years (FY 2008-09 to 2012-13) is considered from the
literature.
7. RESULTS AND DISCUSSION

In this study, Operating revenue (OR, Net Income (NI) are considered as
output criteria. Revenue Passenger Kilometer (RPK), Revenue Ton
Kilometer (RTK), Energy Cost (EC), Capital Cost (CC), Labour Cost (LC),
and Operating expenses per Employee (OE)are considered as input criteria.
The proposed integrated balanced scorecard and DEA method is
implemented to a case study of twenty world Airlines. The results are
presented and discussed in the following sections.
7.1 Decision Matrix

Financial and Traffic Data on 8 criteria is collected from financial reports
for the Airline companies during financial years FY2008-09 to 2012-13 is
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considered.

7.2 Inputs and Outputs

In this study, Operation revenue, net income are identified as an output
while Revenue Passenger Kilometer, Revenue Ton Kilometer (RTK), energy
cost, capital cost,labor and other operating expenses per employee are used
as inputs.
7.3 Triangular Fuzzy Number for the Criteria

The data obtained from various financial years is converted into
triangular fuzzy number to know expected possible performance of the
alternatives. In this study, minimum, average and maximum values of the
criteria are considered for formulation of triangular fuzzy numbers. The
triangular fuzzy data is presented Table-2.
7.4 Weighted Fuzzy Decision Matrix

In the proposed method, fuzzy data on the enablers are multiplied with
crisp weights of the enablers. The weights obtained in by CRITIC method are
considered to formulate weighted fuzzy decision matrix.
Relative weights of criteria:
Relative weights of criteria are obtained by CRITIC method and are show in
Table-3.
Weighted fuzzy decision matrix is shown in Table-4.
7.5 DEA Model in Fuzzy Environment

DEA model which combining the IDMU and ADMU approaches as
discussed in section 4.1 is extended in fuzzy environment to evaluate the
performances of Airlines.
Linear programming model of proposed DEA approach is formulated in
fuzzy environment by considering the inputs and outputs as fuzzy triangular
numbers. Lingo code is developed for the DEA model in fuzzy environment.

7.6 Ranking of Airlines

Linear programming model of proposed DEA approach is coded in
Lingo 8.0 and solved to obtain the efficiency scores of airlines. In the
proposed method two types of efficiencies are calculated by considering two
sets of weights ()i, [Jr) and ([Ji, Or). The Lingo code is run for different
possibility values (o = 0.0,0.25,0.5,0.75 and 1.0) as discussed in step 10 of
section 5.1. Further, performance ranking of airlines is arrived by combining
the efficiency scores obtained from two sets of common weights as discussed
in step 11 of section 5.1 for the specified possibility levels. Ranking of air
lines at different possibility levels are presented in table 5.

Table-2: Triangular fuzzy data

EC cC ic OF
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Table-3: Relative weights of criteria

Table-4: Weighted fuzzy decision matrix

Table-5: Ranking of airlines at different o values

PJAEE, 18 (1) (2021)

Airlines a=0.00| a=0.25 a=0.50 a=0.75 a=1.00
Aer Lingus 1 1 2 6 7
Aeroflot 8 13 12 12 12
Air Asia 10 15 18 20 20
Air China 13 14 13 10 6
Air New Zealand 14 19 17 17 14
Allegiant Air 4 4 4 5 5
Cathay Pacific 17 18 16 16 11
Cebu Pacific Air 19 20 20 19 19
China Eastern Airlines 15 17 14 11 10
Copa Holdings 2 3 3 1 1
Easy Jet PLC 6 8 15 18
Emirates Group 18 19 18 16
Ethiopian 12 12 11 9 9
Garuda Indonesia 7 11 9 7 8
JetBlue Airways 3 2 1 2 3
Norwegian 11 6 7 8 17
Singapore Airlines 16 5 6 4 4
Southwest Airlines Co 5 7 5 3 2
Turkish Airlines 20 16 15 14 15
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Airlines a=0.00 | a=0.25 a=0.50 a=0.75 a=1.00

9 10 10 13 13

From the above Table 5 it is observed that ranking is sensitive to the
possibility value. The possibility value indicates the decision maker’s
attitude on uncertainty. Ranking of Airlines at a=1.00 indicates the ranking at
mean perspective. Ranking of Airlines at 0=0.00 indicates the ranking
obtained by considering complete certainty in the data. Hence the decision
maker can consider ranking of Airlines based on attitude on uncertainty in
the data. However, Final crisp ranking is obtained by Copeland method
(Moghimi and Yazdi, 2013)

7.7 Final Ranking by Copeland Method

This method starts with the end of the Borda’s method. This method
calculates not only the number of Borda, but also the number of losses for
each alternative. Difference between the preference value for each row and
column for each alternative is calculated. Alternatives are ranked based on
the descending order of the difference value. The Table 6 shows the
difference values of the alternatives.

Table-6: Final ranking of airlines

Airlines Superiority Inferiority Difference Rank
Aer Lingus 17 2 15 3
Aeroflot 7 12 -5 13
Air Asia 1 18 -17 19
Air China 8 11 -3 12
Air New
Zealand 2 17 -15 18
Allegiant Air 16 3 13 4
Cathay Pacific 5 14 -9 15
Cebu Pacific
Air 0 19 -19 20
China Eastern
Airlines 6 13 -7 14
Copa Holdings 19 0 19 1
EasyJetPLC 9 10 -1 11
Emirates Group 3 16 -13 17
Ethiopian 11 8 3 9
Garuda
Indonesia 13 6 7 7
JetBlue
Airways 18 1 17 2
Norwegian 12 7 5 8
Singapore 14 5 9 6
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Airlines

Southwest

Airlines Co 15 4 11 5
Turkish
Airlines 4 15 -11 16
WestJet 10 9 1 10

From the final ranking of Airlines obtained through Copeland method shown
in table.From the results it is observed that Copa Holdings is ranked as first
with difference value of 19 followed by JetBlue Airways with difference
value of 17. Cebu Pacific Air is ranked least efficient with difference value of
19.

8. CONCLUDING REMARKS

Integrated BSC-DEA model is considered as one of the most important
hybrid MCDM methods in performance measurement in the present
competitive business environment. The proposed methodology is suitable
to evaluate the performance of Dbusiness organization of
manufacturing/service, small/large and public/private. Using the proposed
approach, the performance of Airline organizations are from an academic
perspective and useful for reforms in Airline organizations. The integrated
model is useful to align the goals of the organization towards scorecard
perspectives and identify the roles and responsibilities of stake holders to
improve the performance of the organization as whole.

There is limited study in the literature in assessing the efficiency of
major airline using integrated BSC-DEA model. Furthermore, the relative
performance of airlines on their operational efficiency is assessed based on
time-series data (2009-2013) on eight criteria. The present study is limited to
the factors considered in the study is not sufficient to all categories of airlines.
Further studies, might reconsider the variables as input and output based on
their effect on the objectives of the airlines. The Study can be extended to
analyze the potential presence of unobserved bias in the proposed
methodology by considering stochastic frontier analysis.
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