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DEA models basically consist of two main
models. The first is the CCR model

developed by Charnes, Cooper, and
Rhodes, which operates under the

assumption of constant returns to scale.
The second is the BCC model developed
by Banker, Charnes, and Cooper, which

operates under the assumption of
variable returns to scale.

Both models can be solved in either
input-oriented or output-oriented forms.

If there is a proportional
increase or decrease
between inputs and

outputs, the constant
returns to scale (CCR)

approach is used;
otherwise, the variable
returns to scale (BCC)
approach is applied.

The input-oriented DEA model performs its
calculations based on determining the optimal

set of inputs required to produce a given level of
outputs in the most efficient manner. In contrast,

the output-oriented DEA model carries out its
calculations by determining the maximum

amount of output that can be produced with a
given set of inputs.

DEA
MODELS
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SOFTWARES USED IN DEA SOLUTIONS

DEA models can be
solved in MS Excel
using Solver or through
various software
programs (such as EMS,
Win4DEAP, etc.).
 In this study,
Win4Deap2 was used. 
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EVALUATING COST–
PERFORMANCE EFFICIENCY OF

FIGHTER JETS USING DEA
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B

Study phrases not words
Lorem ipsum dolor sit amet, consectetur

adipiscing elit, sed do eiusmod

CONTRIBUTION TO LITERATUREIMPORTANCE OF THE STUDY

This study is important because it provides
a quantitative and objective benchmarking

framework to evaluate the cost-efficiency
of fighter aircraft by jointly assessing their

financial burden and operational
capability, thereby supporting more

informed defense procurement decisions.   

This study contributes to the literature
by moving beyond relative efficiency

rankings and, through DEA’s peer-
referencing mechanism, estimating

target (should-be) cost levels for fighter
aircraft, thereby providing a novel

quantitative framework to identify
potential cost premiums and

inefficiencies in defense procurement.
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SELECTION OF DMUS
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COMPLIANCE WITH THE
MINIMUM NUMBER OF DMUS

REQUIREMENT IN DEA

To ensure the reliability of the study, the generally
accepted requirement for determining the number of
DMUs in DEA is that at least m + p + 1 DMUs should
be included in the analysis, where m denotes the
number of selected inputs and p denotes the number
of outputs.
In this study, the number of fighter jets (DMUs) is 8
which exceeds m + p + 1 = 5; therefore, this
requirement is satisfied.
*Information regarding the selected inputs and
outputs is provided on the next slide.

The scope of this study is limited to eight fully operational 4th
and 4.5th generation fighter aircraft, namely the F-15 Eagle, F-
16 Fighting Falcon, F/A-18 Hornet, Dassault Rafale, Eurofighter
Typhoon, Saab JAS 39 Gripen, Sukhoi Su-27, and Mikoyan MiG-
29. 
These platforms are selected because they are currently in
active service and represent mature, field-proven systems with
broadly comparable mission profiles and performance
characteristics. 
Focusing on fully operational aircraft enhances the practical
relevance and data reliability of the analysis, while restricting
the sample to 4th and 4.5th generation fighters ensures
technological homogeneity and reduces structural
heterogeneity that could otherwise bias efficiency comparisons
in the DEA framework.

SCOPE
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SELECTION OF INPUTS AND OUTPUTS TO BE
INCLUDED IN THE DEA MODEL
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OUTPUT
1. Total thrust
2. Max flight

speed
3. Combat radius

1. FJ price
2. Maximum

take off
weight

INPUT
Based on the literature
review and considering

the inherent dynamics of
fighter jets, the inputs and

outputs used in the Data
Envelopment Analysis
conducted within the

scope of this study are as
follows:
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SELECTING MODELS
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INPUT ORIENTED

Consistent with the DEA literature, an
input-oriented approach is adopted
since procurement authorities have

greater control over input variables (e.g.,
cost and weight) and aim to minimize
resource utilization while maintaining

existing performance levels 

If there is a proportional increase or
decrease between inputs and outputs, the
Constant Returns to Scale (CCR) approach

is employed; however, when such
proportional changes do not exist, the

Variable Returns to Scale (BCC) approach
is used. In the model developed within the

scope of this study, it is assumed that
there is no proportional change between

inputs and outputs; therefore, the Variable
Returns to Scale (BCC) approach has been

selected.

VARIABLE RETURNS
TO SCALE

DEA model to be
employed within
the scope of this

study, along with
the rationale for its

selection, is
presented on the

side.
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Aircraft Model
(DMU)

Price (M$) 
 (Input 1)

MTOW (kg) 
 (Input 2)

Total Thrust (kN)
 (Output 1)

Max Speed
(Mach) 

 (Output 2)

Combat Radius
(km) 

 (Output 3)

F-15 Eagle (C/D) 94 30.845 210 2.50 1965

F-16 Fighting Falcon 60 19.185 129 2.05 550

F/A-18 Hornet (C/D) 67 23.541 158 1.80 740

Dassault Rafale 115 24.5 150 1.80 1850

Eurofighter Typhoon 120 23.5 180 2.00 1390

Saab JAS 39 Gripen 60 14 80 2.00 800

Sukhoi Su-27 40 30.45 245 2.35 1500

Mikoyan MiG-29 35 18 163 2.25 710
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DATA

B-4
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FINDINGS (EFFICIENCIES)
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Mean VRSTE = 0.952
On average, the aircraft in the sample operate at 95.2% pure
technical efficiency under the Variable Returns to Scale (VRS)
assumption.

F-15, Rafale, Eurofighter, Gripen, Su-27, and MiG-29 (VRSTE =
1.000)

These platforms are fully technically efficient under VRS and
lie on the efficient frontier.

F-16 (VRSTE = 0.853)
Indicates approximately 14.7% potential improvement in pure
technical efficiency, holding output constant.

F-18 Hornet (VRSTE = 0.761)
Shows approximately 23.9% potential improvement,
representing the lowest pure technical efficiency score in the
sample.

Overall Assessment:
Since VRS efficiency reflects pure technical performance
independent of scale effects, the results suggest that F-16 and
especially F-18 have room to improve input utilization
efficiency compared to the best-performing aircraft in the
dataset.

INTERPRETATION
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FINDINGS (IN TERMS OF COSTS)B-4

SLACK FOR
PRICES

The model is input-oriented, meaning it identifies potential
input reductions while keeping output levels constant.

F-16 shows a price slack of 5.929 $
F-18 Hornet shows a price slack of 12.820 $
All other aircraft have zero price slack.

This indicates that, beyond proportional input reduction
suggested by the efficiency score, F-16 and especially F-18
have additional excess cost (price) that could be reduced
without affecting performance outputs.
Importantly, no MTOW slack is observed, meaning there is no
excess in that input dimension.
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CONCLUSION

B-4

The findings indicate
that most platforms
operate close to the

efficient frontier;
however, measurable

efficiency gaps exist for
certain aircraft under
the VRS assumption.

The input-oriented
framework reveals that

cost inefficiencies
(particularly price slacks)

can exist even when
performance levels are

maintained, highlighting
potential hidden cost

premiums in
procurement decisions.

Fully efficient aircraft
serve as benchmark
references, providing

realistic cost–
performance targets
for future acquisition

or modernization
programs.

DEA offers
policymakers a

transparent, data-
driven decision-support

tool capable of
strengthening budget
discipline, improving

resource allocation, and
enhancing

accountability in
defense procurement.
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POSSIBLE FUTURE
RESEARCH

With Different
Input-Output
Data Tester

01

02

03

04Different Fighter Jets

Different fighter jets
can be analyzed
repeatedly using
different groupings.

Analyzing the
Subsystems

Analysis With
Different Models 

Analyzing the costs of
different subsystems (e.g.,
jet engines) for fighter jets
is possible

Analysis can be tested
with models different
from the one used in
this study.
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Data other than the input
and output data used in this
study may be used for new
studies. 
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