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ABSTRACT

Operational efficiency is crucial for the competitiveness and sustainability
of banks, particularly in Islamic banking, which adheres to principles such
as the prohibition of interest (riba) and asset-backed financing. This study
integrates Data Envelopment Analysis (DEA) with Monte Carlo (MC) sim-
ulations to evaluate the operational efficiency of Islamic banks. It focuses
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on three key analyses: assessing Tamweel Bank's efficiency from 2013 to
2023 using historical financial data; generating simulated data with MC
simulations to stabilize efficiency estimates; and comparing Tamweel and
Alizz Islamic Banks for 2023. Both Constant Returns to Scale (CCR) and
Variable Returns to Scale (BCC) DEA models are applied to capture diverse
efficiency dimensions. Findings show significant variability in Tamweel Bank's
efficiency, peaking in 2019 but declining by 2023. MC simulations provide
an aggregated efficiency benchmark, emphasizing the value of combining
deterministic and stochastic methods. The comparative analysis highlights
an efficiency gap, offering strategic insights for improvement.

INTRODUCTION

Operational efficiency stands as a cornerstone of competitiveness and
sustainability within the banking sector. For financial institutions, the ability
to maximize outputs while minimizing inputs not only enhances profitability
but also ensures resilience in fluctuating economic landscapes. In the realm
of Islamic banking, which operates under distinct principles such as the pro-
hibition of interest (riba), avoidance of speculative activities (gharar), and
the requirement for asset-backed financing, assessing operational efficiency
presents unique challenges and opportunities. These principles necessitate
specialized frameworks for efficiency evaluation, differentiating Islamic
banks from their conventional counterparts.

This study seeks to provide a comprehensive evaluation of operational
efficiency in Islamic banks by employing a dual-methodological approach
that integrates Data Envelopment Analysis (DEA) with Monte Carlo (MC)
simulation. DEA is a non-parametric technique renowned for its ability to
benchmark the relative efficiency of decision-making units (DMUs) based on
multiple inputs and outputs without requiring predefined weights. However,
DEA's deterministic nature can limit its capacity to account for the inher-
ent uncertainties and variability present in financial data. To address this
limitation, Monte Carlo simulations are incorporated to generate synthetic
datasets that introduce stochastic elements, thereby enhancing the robustness
and generalizability of the efficiency assessments.

The methodology is systematically structured into three primary analyses:

106



26 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-

global.com/chapter/optimizing-operational-efficiency-in-

islamic-banking-integrating-data-envelopment-analysis-and-

monte-carlo-simulations/379850

Related Content

Information Sharing Across Languages

Reinhard Schéler (2012). Computer-Mediated Communication across Cultures:
International Interactions in Online Environments (pp. 215-234).
www.irma-international.org/chapter/information-sharing-across-languages/55571

Modelling IT Outsourcing Process: The Case of Slovenian Municipalities
Dalibor Stanimirovicand Mirko Vintar (2012). International Journal of Information
Communication Technologies and Human Development (pp. 62-81).
www.irma-international.org/article/modelling-outsourcing-process/63028

Strategies for Online Academic Research (SOAR): Digital Literacy for Middle
School Students

Carolyn Harper Knox, Lynne Anderson-Inman, Fatima E. Terrazas-Arellanes, Emily
D. Walden, Lisa A. Stryckerand Bridget Hildreth (2016). International Journal of
Information Communication Technologies and Human Development (pp. 42-68).
www.irma-international.org/article/strategies-for-online-academic-research-soar/148654

Do Pregnhant Women Using Smartphones Care About Their Privacy?: An
Exploration of Pattern of Privacy Concern Amongst Pregnant Women Using
Smartphones

Rachel Jacoband Devika Rani (2020). International Journal of Information
Communication Technologies and Human Development (pp. 19-36).
www.irma-international.org/article/do-pregnant-women-using-smartphones-care-about-their-
privacy/268373

Blogs: A Computer Mediated Communication Tool for Virtual Team
Collaboration

Ashok Darisipudiand Sushil Kumar Sharma (2008). Handbook of Research on
Computer Mediated Communication (pp. 720-730).

www.irma-international.org/chapter/blogs-computer-mediated-communication-tool/19782



http://www.igi-global.com/chapter/optimizing-operational-efficiency-in-islamic-banking-integrating-data-envelopment-analysis-and-monte-carlo-simulations/379850
http://www.igi-global.com/chapter/optimizing-operational-efficiency-in-islamic-banking-integrating-data-envelopment-analysis-and-monte-carlo-simulations/379850
http://www.igi-global.com/chapter/optimizing-operational-efficiency-in-islamic-banking-integrating-data-envelopment-analysis-and-monte-carlo-simulations/379850
http://www.igi-global.com/chapter/optimizing-operational-efficiency-in-islamic-banking-integrating-data-envelopment-analysis-and-monte-carlo-simulations/379850
http://www.irma-international.org/chapter/information-sharing-across-languages/55571
http://www.irma-international.org/article/modelling-outsourcing-process/63028
http://www.irma-international.org/article/strategies-for-online-academic-research-soar/148654
http://www.irma-international.org/article/do-pregnant-women-using-smartphones-care-about-their-privacy/268373
http://www.irma-international.org/article/do-pregnant-women-using-smartphones-care-about-their-privacy/268373
http://www.irma-international.org/chapter/blogs-computer-mediated-communication-tool/19782

