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Abstract

In this study we measured and evaluated the performance of some
selected Nigerian commercial  banks using Data Envelopment Analysis
(DEA) models. The nineteen (19) sampled commercial banks in this
study were drawn from CBN 2009 audited reports as contained in BGL
banking report. In measuring and evaluating the sampled commercial
banks we used the constant returns to scale (CRS), variable returns to
scale (VRS) and Scale efficiency DEA models. This study, finally show
that Mega banks in Nigeria are faced with total asset idleness while
medium and small banks are better in turning their small asset and
equity input (gross earnings and net interest income) into better outputs
relatively more efficiently than the bigger banks in Nigeria. The study
however recommends caution in the adoption of DEA results as there
exists a myriad of extraneous factors that could render seemingly efficient
banks into distressed or failed banks within a short period of time.

I. Introduction
BANKS PLAY A central role in the economy. They keep the savings of

the public and finance the development of business and trade. Furthermore,
numerous studies argue that the efficiency of financial intermediation affects
economic growth while others indicate that bank insolvencies can result in
systemic crisis which have adverse consequences for the economy as a
whole. Thus, the performance of banks has been an issue of major interest
for various stakeholders such as depositors, regulators, customers and
investors. While bank performance has been traditionally evaluated on the
basis of financial ratios, advances in operational research (OR) have resulted
in a shift towards the use of such state-of-the-art technique like Data
Envelopment Analysis (DEA), in the analysis of commercial bank

* Lecturer, The University of Benin, The Department of Banking and Finance, The
Faculty of Management Sciences, PNB 1145, Benn City, Edo State, NIGERIA

** Lecturer, The University of Benin, The Department of Business Administration,
The Faculty of Management Sciences, PNB 1145, Benn City, Edo State, NIGERIA

Submitted August 2015; Accepted October 2018

Measuring Performance Efficiency of
Nigerian Publicly Quoted Banks : A Data

Envelopment Analysis Approach



108 Finance India

Indian Institute of Finance

References

Board, J.,  C. Sutcliffe, and W.I. Ziemba, (2003), “Applying Operations Research
Techniques to Financial Markets”, Interfaces, Vol. 33, No. 1, pp. 12-24

Charnes, A., W. Cooper, and E. Rhodes,  (1978), “Measuring the efficiency of decision
making units”, European Journal of Operations Research, Vol. 2, No. 5, pp. 429-444

Farrell, M.J., (1957), “The Measurement of Productive Efficiency”, Journal of
the Royal Statistical Society, Vol. 120, No. 1, pp. 253-290

Friedman, L. and Z.S. Stern, (1998), “Combining Ranking Scales and Selecting
Variables in the DEA Context: The Case of Industrial Branches”, Computers
Operations Research, Vol. 25, No. 9, pp. 781-791

Erkut, D. and D. Hatice, (2007), “Measuring the Performance of Manufacturing
Firms with Super-slacks based Model of Data Envelopment Analysis: An
Application of 500 Major Industrial Enterprises in Turkey”, European Journal of
Operations Research, Vol. 182, No. 2, pp. 1412-1432

Zhu, J., (2000), “Multi-Factor Performance Measure Model with an Application to Fortune
500 Companies”, European Journal of Operations Research, Vol. 123, No. 1, pp. 105-124

Tahir, I.M. and K.N.C.K. Yusof, (2011), “Estimating Technical and Scale
Efficiency of Malaysian Public Listed Companies: A Non Parametric Approach”,
Interdisciplinary Journal of Research in Business, Vol. 1, No. 7, pp. 01-07

El-Mashaleh, M.S., M.S. Rababeh and K.H. Hyari,  (2010), “Utilising Data
Envelopment Analysis to Benchmark Safety Performance of Construction
Contractors”, International Journal of Project Management, Vol. 28, No. 1, pp. 61-67

Yu, Y.S. and H.T. Han, (2012), “Evaluating Technical Efficiency of Taiwan
Public Listed Companies: An Application of Data Envelopment Analysis”,
Interdisciplinary Journal of Research in Business, Vol. 1, No. 12, pp. 16-25

Wu, C.C.,  S.C. Kao, and H.H. Cheng, (2006), “Examining Retailing Performance
via Financial Index”, Asia Pacific Management Review, Vol. 11, No. 2, pp. 83-92

Corper, W. L. Seiford, and K. Tone, (2000), "Data Envelopment Analysis: A
Comprehensive Text with Models, Application, References and DEA Solver Software",
Boston: Kluwer Academic Publishers.

Coelli, T., D. Rao, and  G. Battese, (1998),  "An Introduction to Efficiency and
Productivity Analysis", Kluwer Academic Publishers, London.

Fethi, M.D. and  F. Pasiouras, (2009), “Assessing Bank Performance with
Operational Research and Artificial Intelligence Techniques: A Survey”, University of
Bath School of Management Working Paper Series. 2009.02

Bergendahl, G., (1998), “DEA and Benchmarks – An Application to Nordic
Banks", Annals of Operations Research, Vol. 82, No. 1, pp. 233-249

Banker, R.D. and  R.C. Morey, (1986), “Efficiency Analysis for Exogenously
fixed Inputs and Outputs”, Operations Research, Vol. 34, No. 1, pp. 513-521

Berg, S. Forsund, F. and  E. Jansen, (1991), “Malmquist Indices of Productivity
Growth during the Deregulation of Norwegian Banking”, Scandinavian Journal of
Economics, Vol. 94, No. 1, pp. 211-228

Becalli, E., B. Casu,  and  C. Girardone, (2006), “Efficiency and Stock
Performance in European Banking”, Journal of Business Finance and Accounting,
Vol. 33, No. 1, pp. 245-262

Allen, R., (1997), "Incorporating Value Judgements in Data Envelopment Analysis",
Unpublished Ph.D. Thesis, Warwick Business School, University of Warwick.



Idolor & Agbadudu, Measuring Performance Efficiency of Nigerian.... 109

Indian Institute of Finance

Ataullah, A. Cockerill, T. and  H. Le, (2004), “Financial Liberalization and
Bank Efficiency: A Comparative Analysis of India and Pakistan”, Applied Economics,
Vol. 36, No. 1, pp. 1915-1924

Ataullah, A. and Le, H., (2006), “Economic Reforms and Bank Efficiency in
Developing Countries: The Case of the Indian Banking Industry”, Applied Financial
Economics, Vol. 16, No. 1, pp. 653-663

Avkiran, N.K., (1999), “The Evidence on Efficiency Gains: The Role of Mergers
and the Benefits to the Public”, Journal of Banking and Finance, Vol. 23, No. 1, pp. 991-1013

Casu, B. and P. Molyneux,  (2003), “A Comparative Study of Efficiency in
European Banking”, Applied Economics, Vol. 36, No. 1, pp. 1865-1876.

Coelli, T.J., Prasada, R. D. S., O’Donnel, C.J. and  G.E. Battese, (2005), An
Introduction to Efficiency and Productivity Analysis, New York: Springer.

Coelli, T.J. and  S. A. Parelman, (1996), Comparison of Parametric and Non-
Parametric Distance Functions: With Application to European Railways, CREPP
Discussion Paper No. 1996/11, University of Liege, Liege.

Canhoto, A. and  J. Dermine, (2003), “A Note on Banking Efficiency in Portugal,
New Vs Old Banks”, Journal of Banking and Finance, Vol. 27, No. 1, pp. 2087-2098

Drake, L., M. J. B. Hall, and R. Simper, (2006), “The Impact of Macroeconomic
and Regulatory Factors on Bank Efficiency: A Non-Parametric Analysis of Hong
Kong’s Banking System, Journal of Banking and Finance, Vol. 30, No. 1, pp. 1443-1466

Fare, R., S. Grosskopf, and  W.L. Weber, (2004), “The Effect of Risk-Based
Capital Requirements on Profit Efficiency in Banking”, Applied Economics, Vol.
36, No. 1, pp. 1731-1743

Lozano-Vivas, A.,  J. T. Pastor, and  I. Hassan, (2001), “European Bank
Performance Beyond Country Borders: What Really Matters”, European Finance
Review, Vol. 5, No. 1, pp. 141-165

Pastor, J. M., (2002), “Credit Risk and Efficiency in the European Banking System:
A Three – Stage Analysis”, Applied Financial Economics, Vol. 12, No. 1, pp. 895-911

Pasiouras, F., (2008a), “International Evidence on the Impact of Regulations and
Supervision on Banks’ Technical Efficiency: An Application of Two – Stage Data Envelopment
Analysis”. Review of Quantitative Finance and Accounting, Vol. 30, No. 1, pp. 187-223

Pasiouras, F., (2008b), “Estimating the Technical and Scale Efficiency of Greek
Commercial Banks: The Impact of Credit Risk, Off-Balance Sheet Activities, and
International Operations”, Research in International Business and Finance, Vol. 22,
No. 1, pp. 301-318

Soteriou, A.C. and S.A. Zenios, (1999), “Using Data Envelopment Analysis for Costing
Bank Products”, European Journal of Operational Research, Vol. 114, No. 2, pp. 1221-1238

Thanassoulis, E., (2001), "Introduction to the Theory and Application of Data
Envelopment Analysis", A Foundation Text with Integrated Software. New York:
Kluwer Academic Publishers

Rajan, R.G. and  L. Zingales, (1995), “What do we know about Capital
Structure? Some Evidence from International Data”, The Journal of Finance, Vol.
50, No. 5, pp. 1421-1460

Abosede, A.J., (2008), "Portfolio Diversification and Performance in Nigerian
Commercial Banks". Unpublished Ph.D. Thesis, Department of Business
Administration, University of Benin

Barr, R.S., (2002), “Evaluating the Productive Efficiency and Performance of
US Commercial Banks”, Managerial Finance, Vol. 28, No. 8, pp. 3-25



110 Finance India

Indian Institute of Finance

Appendix I
 CRS DEA Results

Input-Oriented : CRS Model Target
 Efficient Input Target Efficient Output Target

DMU No. DMU Name ASSET EQUITY INCOME GROSS

1 ACCESS 313496.47279 3923.95754 27713.00000 81062.94274
2 AFRIBANK 219015.64017 3521.31524 19749.65898 64238.00000
3 DIAMOND 276577.95994 3074.25411 23203.00000 60733.01727
4 ECOBANK 220566.71888 2333.17707 18123.00000 45137.00000
5 FIDELITY 79295.30139 3430.17550 7699.00000 23621.90709
6 FIRST BANK 601447.75688 6544.30566 50004.00000 128148.00000
7 FCMB 140632.87846 3036.94991 13150.00000 41228.84703
8 GTB 685887.68859 6792.22834 54867.00000 127475.00000
9 INTERCONTINETAL

BANK 410956.90210 5629.30173 37889.55233 119770.00000
10 SKYE 607246.00000 5792.00000 47864.00000 106698.00000
11 STABIC IBTC 200883.59053 5752.55714 19018.00000 59201.27500
12 UBA 1022591.31534 10417.52008 82737.00000 198148.00000
13 UNION 334564.27900 4582.87296 30846.27778 97506.00000
14 UNITY 118802.12182 3299.73028 9531.27419 35932.00000
15 WEMA 75696.00000 5160.00000 3473.00000 25286.00000
16 ZENITH 1248835.45062 11911.57279 98435.00000 219430.42015
17 BANKPHB 735653.00000 10077.00000 67826.00000 214400.00000
18 FINBANK 172558.00000 44722.00000 22923.00000 59542.00000
19 STANDARD

CHARTRERD 117265.74270 1544.20561 10612.00000 32448.30164

DMU No. DMU Name Input-   Sum of  Optimal    Lambdas
                            Oriented  lambdas RTS ith Benchmarks

 CRS
                            Efficiency

1 ACCESS 0.48402 0.452 Increasing 0.147 SKYE 0.305 BANKPHB
2 AFRIBANK 0.51876 0.411 Icreasing 0.126 WEMA 0.285 BANKPHB
3 DIANMOND 0.42474 0.425 Increasing 0.283 SKYE 0.143 BANKPHB
4 ECOBANK 0.64649 0.347 Increasing 0.272 SKYE 0.075 BANKPHB
5 FINDLITY 0.23687 0.150 Increasing 0.095 BANKPHB 0.055 FINBANK
6 FIRST BANK 0.52645 0.935 Increasing 0.671 SKYE 0.264 BANKPHB
7 FCMB 0.37327 0.211 Increasing 0.185 BANKPHB 0.026 FINBANK
8 GTB 0.72823 1.112 Decreasing 1.030 SKYE 0.082 BANKPHB
9 INTERCONTINETAL

BANK 0.57837 0.559 Increasing 0.559 BANKPHB
10 SKYE 1.00000 1.000 Constant 1.000 SKYE
11 STABIC IBTC 0.61361 0.327 Increasing 0.256 BANKPHB 0.071 FINBANK
12 UBA 0.96646 1.638 Decreasing 1.421 SKYE 0.217 BANKPHB
13 UNION 0.79138 0.455 Increasing 0.455 BANKPHB
14 UNITY 0.45507 0.525 Increasing 0.406 WEMA 0.120 BANKPHB
15 WEMA 1.00000 1.000 Constant 1.000 WEMA
16 ZENITH 0.94845 2.057 Decreasing 2.057 SKYE
17 BANKPHB 1.00000 1.000 Constant 1.000 BANKPHB
18 FINBANK 1.00000 1.000 Constant 1.000 FINBANK
19 STANDARD

CHARTRED 0.51303 0.164 Increasing 0.025 SKYE 0.139 BANKPHB

Input-Oriented : CRS Model Slacks
Input Slacks  Output Slacks

DMU No.DMU Name ASSET EQUITY INCOME GROSS
1 ACCESS 0.00000 0.00000 0.00000 16736.94274
2 AFRIBANK 0.00000 0.00000 654.65898 0.00000
3 DIAMOND 0.00000 0.00000 0.00000 7549.01727
4 ECOBANK 44028.10267 0.00000 0.00000 0.00000
5 FIDELITY 0.00000 0.00000 0.00000 5060.90709
6 FIRST BANK 468933.42243 0.00000 0.00000 0.00000
7 FCMB 0.00000 0.00000 0.00000 6022.84703
8 GTB 95041.60999 0.00000 0.00000 0.00000
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9 INTERCONTINETAL
BANK 52674.77093 0.00000 6774.55233 0.00000

10 SKYE 0.00000 0.00000 0.00000 0.00000
11 STABIC IBTC 0.00000 0.00000 0.00000 16402.27500
12 UBA 487134.36605 0.00000 0.00000 0.00000
13 UNION 469102.75750 0.00000 13589.27778 0.00000
14 UNITY 0.00000 0.00000 2592.27419 0.00000
15 WEMA 0.00000 0.00000 0.00000 0.00000
16 ZENITH 351117.63579 0.00000 0.00000 20430.42015
17 BANKPHB 0.00000 0.00000 0.00000 0.00000
18 FINBANK 0.00000 0.00000 0.00000 0.00000
19 STANDARD

CHARTRERD 0.00000 0.00000 0.00000 8297.30164
Source : Self Computed

 Appendix II
VRS DEA Results

Input-Oriented! VRS Model Target
 Efficient Input Target  Efficient Output Target

DMU No. DMU Name ASSET EQUITY INCOME GROSS
1 ACCESS 386084.40279 4832.52264 27713.00000 65491.60323
2 AFRIBANK 305223.41264 4907.35663 21218.53200 64238.00000
3 DIAMOND 359233.60129 3992.99849 23516.14701 53184.00000
4 ECOBANK 409280.00000 3609.00000 18123.00000 45137.00000
5 FIDELITY 123235.74203 5330.96180 7699.00000 35005.16445
6 FIRST BANK 632819.62119 6645.40337 51839.64484 128148.00000
7 FCMB 212675.45525 4592.70059 13150.00000 38578.14075
8 GTB 780771.23418 6855.80050 54867.00000 127475.00000
9 INTERCONTINETAL

BANK 533107.20604 6472.85656 43258.71686 119770.00000
10 SKYE 607246.00000 5792.00000 47864.00000 106698.00000
11 STABIC IBTC 234150.82027 6705.20658 19018.00000 70753.04689
12 UBA 1562112.00000 10779.00000 82737.00000 198148.00000
13 UNION 577686.64470 5466.04467 43423.21327 97506.00000
14 UNITY 168603.97054 4682.97719 9770.86394 35932.00000
15 WEMA 75696.00000 5160.00000 3473.00000 25286.00000
16 ZENITH 1686914.99999 12559.00000 98435.00000 199000.00000
17 BANKPHB 735653.00000 10077.00000 67826.00000 214400.00000
18 FINBANK 172558.00000 44722.00000 22923.00000 59542.00000
19 STANDARD

CHARTRERD 228577.00000 3010.00000 10612.00000 24151.00000

DMUNo DMU Name VRS Efficiency Optimal Lambdas with Benchmarks
1 ACCESS 0.59609 0.498 SKYE 0.203 WEMA 0.299 STANDARD

CHARTRED
2 AFRIBANK 0.72295 0.194 WEMA 0.210 BANKPHB 0.597 STANDARD

CHARTRED
3 DIAMOND 0.55167 0.336 SKYE 0.007 BANKPHB 0.657 STANDARD

CHARTRED
4 ECOBANK 1.00000 1.000 ECOBANK
5 FIDELITY 0.36813 0.055 SKYE 0.917 WEMA 0.028 BANKPHB
6 FIRST BANK 0.53458 0.801 SKYE 0.199 BANKPHB
7 FCMB 0.56449 0.168 SKYE 0.519 WEMA 0.313 STANDARD

CHARTRED
8 GTB 0.73505 0.781 SKYE 0.176 UBA 0.044 BANKPHB
9 INTERCONTINETAL

BANK 0.66504 0.313 SKYE 0.367 BANKPHB 0.320 STANDARD
CHARTRED

10 SKYE 1.00000 1.000 SKYE
11 STABIC IBTC 0.71522 0.752 WEMA 0.239 BANKPHB 0.009 FINBANK
12 UBA 1.00000 1.000 UBA
13 UNION 0.94389 0.149 ECOBANK 0.851 SKYE
14 UNITY 0.64584 0.586 WEMA 0.058 BANKPHB 0.355 STANDARD

CHARTRED
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15 WEMA 1.00000 1.000 WEMA
16 ZENITH 1.00000 1.000 ZENITH
17 BANKPHB 1.00000 1.000 BANKPHB
18 FINBANK 1.00000 1.000 FINBANK
19 STANDARD

CHARTRED 1.00000 1.000 STANDARD
CHARTRED

Input-Oriented VRS Model Slacks
Input Slacks Output Slacks

DMU No. DMU Name ASSET EQUITY INCOME GROSS
1 ACCESS 0.00000 0.00000 0.00000 1165.60323
2 AFRIBANK 0.00000 0.00000 2123.53200 0.00000
3 DIAMOND 0.00000 0.00000 313.14701 0.00000
4 ECOBANK 0.00000 0.00000 0.00000 0.00000
5 FIDELITY 0.00000 0.00000 0.00000 16444.16445
6 FIRST BANK 454097.01609 0.00000 1835.64484 0.00000
7 FCMB 0.00000 0.00000 0.00000 3372.14075
8 GTB 7467.20688 0.00000 0.00000 0.00000
9 INTERCONTINETAL BANK 0.00001 0.00000 12143.71686 0.00000
10 SKYE 0.00000 0.00000 0.00000 0.00000
11 STABICIBTC 0.00000 0.00000 0.00000 27954.04689
12 UBA 0.00000 0.00000 0.00000 0.00000
13 UNION 380856.16531 0.00000 26166.21327 0.00000
14 UNITY 0.00000 0.00000 2831.86394 0.00000
15 WEMA 0.00000 0.00000 0.00000 0.00000
16 ZENITH 0.00001 0.00000 0.00000 0.00000
17 BANKPHB 0.00000 0.00000 0.00000 0.00000
18 FINBANK 0.00000 0.00000 0.00000 0.00000
19 STANDARD CHARTRED 0.00000 0.00000 0.00000 0.00000
Source : Self Computed


