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ABSTRACT 
 

This study investigates the innovation efficiency of Sierra Leone's banking sector, utilizing Data 
Envelopment Analysis (DEA) across 14 commercial banks representing 70% of the sector's total 
assets from 2017 to 2022. By analyzing existing financial and operational data, the study assesses 
performance variations and identifies disparities in innovation efficiency among these institutions. 
Findings indicate significant discrepancies in innovation efficiency levels, highlighting the critical 
role of strategic investment in technology and innovation for enhancing competitiveness and 
growth. This research contributes theoretically and practically to the literature on service innovation 
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in banking in developing countries. It provides empirical evidence of the efficacy of DEA models in 
performance evaluation, offering benchmarks and strategic insights that could inform future policy 
and operational strategies. The study underscores the need for Sierra Leone banks to continually 
invest in innovative capabilities to maintain and enhance their competitive edge in a dynamic 
financial environment. 
 

 
Keywords: Innovation efficiency; Sierra Leone banking; data envelopment analysis; service 

innovation; bank performance. 
 

1. INTRODUCTION 
 
The banking sector of Sierra Leone, pivotal to the 
national economy, offers a broad spectrum of 
financial services crucial for the growth of 
individuals, businesses, and government 
functions. This sector, overseen by the Bank of 
Sierra Leone, features a diverse mix of local and 
international banks that provide essential 
banking services such as savings, loans, and 
investment opportunities. Key players include 
Sierra Leone Commercial Bank, Ecobank, and 
Standard Chartered Bank. 
 
Development banks in Sierra Leone play a 
strategic role in providing long-term financing for 
infrastructure and agriculture, which are vital 
sectors for the country’s development. These 
banks help bridge the financial gaps that 
commercial banks cannot meet, supporting 
large-scale projects and developmental agendas. 
Moreover, Microfinance Institutions (MFIs) and 
mobile money services have significantly 
expanded financial inclusion, particularly in rural 
areas where traditional banking infrastructure is 
limited. These services have become essential in 
providing financial access to underserved 
populations, enhancing their economic 
participation [1]. 
 
The research on innovation efficiency within 
Sierra Leone’s banking industry examines how 
banks can optimize their operations through 
innovation. It explores various strategies that 
could enhance the effectiveness of inputs into 
the innovation process [2]. For instance, focusing 
on practical applications, improving innovation 
management, and boosting intellectual property 
awareness are seen as more effective than 
merely increasing resource allocation [1]. 
 
The study utilizes various methodologies to 
assess innovation efficiency, employing 
performance indicators such as cost-to-income 
ratio (CIR), return on assets (ROA), and return 
on equity (ROE). These metrics help understand 
banks' operational, profitability, and technological 

efficiencies. The research findings suggest that 
the optimal value of bank efficiency is not static 
but varies according to each bank's specific 
objectives and context, emphasizing the need for 
tailored strategies that reflect the dynamic nature 
of the banking sector [2]. This examination not 
only underscores the importance of strategic 
innovation in enhancing the competitive edge of 
banks but also provides a benchmarking 
framework for them to identify performance gaps 
and potential areas for improvement. The 
insights gained from this study are invaluable for 
policymakers, bank managers, and other 
stakeholders in the financial sector, guiding them 
in decision-making processes to foster a more 
robust and innovative banking environment in 
Sierra Leone [2]. 
 

2. LITERATURE REVIEW 
 
This study examines the influence of service 
innovation on banking performance in developing 
economies, synthesizing empirical research, 
theoretical frameworks, and case studies [3]. It 
aims to thoroughly understand how innovations 
affect banking efficiency, customer satisfaction, 
and financial outcomes. The review also 
identifies gaps for future research, offering 
strategic insights for banks in developing regions 
like Sierra Leone to enhance their market 
competitiveness and meet customer needs 
effectively. 
 

2.1 Service Innovation  
 
Service innovation (SI) has become a critical 
facet of global economic competitiveness in the 
era of globalization, as nations and organizations 
strive to develop unique advantages. This drive 
for competitiveness encourages the development 
of new and distinctive niches, supported by 
advancements in technology and the adoption of 
market-friendly business models and processes 
[4-6]. SI plays a significant role in enhancing 
performance and delivering unique customer 
benefits through both product and process 
innovations [7,8]. It involves introducing new 
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services or significantly improving existing ones, 
and it often includes co-creation with customers 
to ensure the innovations meet real-world needs 
and preferences [9]. 
 
The significance of SI extends beyond mere 
business performance; it is increasingly 
recognized as a key driver of economic growth, 
quality of life, and industrial competitiveness [10]. 
The service sector has seen substantial growth 
in its contribution to GDP, reflecting the                      
shift towards a service-dominant logic in                       
economic activities. Moreover, the rise of 
comprehensive service science underlines the 
importance of innovation in services, which has 
become central to maintaining competitiveness               
in both service and manufacturing sectors                
[11-13]. 
 
The study suggests that SI is crucial not only for 
addressing economic challenges but also for 
ensuring sustainable development, particularly in 
contexts like Sierra Leone's banking sector, 
which faces unique challenges such as recovery 
from civil unrest and public health crises. 
Enhancing innovation efficiency, therefore, is 
vital for optimizing resource use and achieving 
desirable outcomes. This review explores how 
Sierra Leone can leverage SI to improve its 
banking sector's efficiency and overall economic 
health. 
 

2.2 Empirical View of Service Innovation  
 
As the National Academy of Engineering and the 
OECD noted, service innovation is crucial for 
societal advancement, contributing significantly 
to the GDP [10]. This trend is mirrored in 
developed and developing regions, where 
innovations such as mobile money services 
enhance financial inclusion [14]. In healthcare, 
wearable technologies are revolutionizing patient 
care, underscoring the need for integrated digital 
solutions in organizational structures [15]. 
However, understanding service innovation 
remains complex, with researchers like [16], 
pointing out its novelty and the challenges in 
scholarly comprehension. 
 
Service terms often encompass a broad range of 
definitions, from tangible products to intangible 
relationships, highlighted by scholars like Miles. 
This ambiguity extends to the innovation 
processes, where incremental improvements and 
new service experiences coalesce to form what 
is known as service innovation. As argued by 
[17], emphasizes that modern service innovation 

transcends traditional product enhancements, 
involving a holistic organizational process that 
leverages service-dominant logic to foster value 
through integrated resources [18]. 
 
Therefore, the authors define service innovation 
as a multifaceted construct that includes new 
service concepts, customer interactions, 
business models, and technological systems 
aimed at enhancing the service sector's 
responsiveness and value delivery [19]. This 
broad perspective highlights the importance of 
adaptable, context-dependent service provisions 
that cater to evolving customer needs and 
contribute to sustainable business practices. 
 

2.3 Existing Evaluation of Service 
Innovation and Efficiency  

 
The pivotal role of service sectors in the global 
economy, especially in Sierra Leone's banking 
sector, is underscored by their substantial 
contribution to GDP, employment, and 
international trade. From 2006 to 2014, the 
service sector's share in global output has 
significantly increased, reflecting its growing 
importance [20]. The sector supports direct 
economic growth through business services and 
fosters innovation, with varying efficiencies 
observed across regions [21]. Western European 
nations typically exhibit high innovation 
efficiencies, contributing to intellectual property 
development [22-25]. However, despite the 
improvement, emerging economies and regions 
like Sub-Saharan Africa display diverse 
efficiencies [26]. This scenario presents an 
opportunity for Sierra Leone to enhance its 
banking services through targeted innovation 
strategies, potentially elevating its position in the 
global innovation index and improving its 
economic resilience. Such an approach could 
leverage the existing upward trends in service 
innovation to transform the banking sector's 
impact on the national economy [26]. 
 

2.4 Service Innovation and Efficiency in 
Sierra Leone 

 

Under the leadership of President Retired 
Brigadier Julius Maada Bio, Sierra Leone has 
initiated a transformative era with the 
establishment of the Directorate for Science, 
Technology, and Innovation (DSTI) in 2018, led 
by Dr. Moinina David Sengeh as the first Chief 
Innovation Officer. The DSTI's mandate is to 
leverage technology, big data, and design to 
drive national development [27]. The subsequent 
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launch of the National Innovation and Digital 
Strategy (NIDS) in 2019 aims to digitize various 
sectors across the country, enhancing digital 
identity, economy, and governance [27]. 
 
Significant digital initiatives include deploying 
Blockchain technology for financial inclusivity, 
promoting digital governance to improve public 
services, and implementing tech-driven projects 
like the Human Capital Development (HCD) 
Incubator to support educational access. The 
strategy integrates local experiences, as seen in 
the development of health applications informed 
by past epidemic responses. Innovations such as 
mobile money for tax payments, drone 
technology for medical deliveries, and 
technologies producing potable water from the 
air demonstrate Sierra Leone's commitment to 
using technology to solve pressing national 
issues [27]. 
 

2.5 The Data Envelopment Analysis 
 

Over the past decade, the evaluation of business 
efficiency has significantly evolved, from using 
fundamental financial ratios to advanced models 
like Data Envelopment Analysis (DEA) and 
Stochastic Frontier Analysis (SFA) [28,29]. Early 
methods centred on profitability and revenue 
efficiencies, while later approaches like DEA 
expanded to a multi-dimensional performance 
assessment across various sectors. DEA has 
been praised for its flexibility and robustness in 
assessing the efficiency of decision-making units 
without requiring a predefined production 
function, as it uses a nonparametric input-output 
analysis model [30]. 
 

The popularity of DEA has surged due to its 
adaptability, evidenced by its extensive 
application in sectors such as banking, 
healthcare, and education, and its ability to 
accommodate dynamic changes and integrate 
undesirable outputs in its models [30]. This 
method has been crucial in diverse geographical 
banking studies, from India to the European 
Union, and is instrumental in analyzing 
efficiencies post-financial crises and in rapidly 
changing markets [31-33]. 
 

This study aims to employ DEA models to 
conduct a thorough efficiency analysis of Sierra 
Leone’s banking sector. This approach will allow 
us to identify and quantify inefficiencies, 
providing a foundational tool for enhancing 
sectoral performance and contributing to the 
broader economic stability and development of 
Sierra Leone [34-36]. 

2.6 Significance of the Study 
 

This study presents the path for enhancing 
competitiveness in Sierra Leone's banking sector 
through innovation efficiency analysis. It 
underscores the pivotal role of innovation in 
stimulating economic development and offers 
empirical insights into innovation practices within 
the sector. These insights assist banks in 
pinpointing improvement areas and formulating 
growth strategies, contributing to the literature on 
banking innovation, especially in developing 
contexts. Furthermore, the findings guide 
policymakers in crafting supportive innovation 
policies and provide benchmarks for banks to 
gauge and elevate their innovation efficiency. 
This research fosters sectoral growth and aims to 
expand financial inclusion through innovative 
banking services, thus supporting broader 
economic progress in Sierra Leone. 
 

3. MATERIALS AND METHODS 
 
In addressing the challenge of accurately 
evaluating the efficiency, productivity, 
profitability, and competition within Sierra 
Leone's banking sector, this study employs Data 
Envelopment Analysis (DEA) models. Traditional 
performance metrics like Return on Equity (ROE) 
and cost-to-income ratios have proven 
inadequate for capturing the complex dynamics 
of the banking environment. Consequently, the 
research adopts the DEA methodology, a non-
parametric approach pioneered by Farrell and 
elaborated by Charnes, Cooper, and Rhodes, 
which assesses efficiency by comparing 
decision-making units (DMUs) based on their 
ability to transform multiple inputs into outputs. 
 
The study's procedure involves collecting primary 
data on various financial and operational metrics 
from a selection of retail banks that collectively 
represent a significant portion of the sector’s 
market share. These banks serve as the DMUs 
in the DEA model. Data sources include bank 
financial statements, regulatory filings, and 
market performance reports, which provide the 
necessary inputs and outputs for the DEA 
analysis. 
 
The DEA's application utilizes the CCR and BCC 
models to cater to constant and variable returns 
to scale, enabling a distinct bank performance 
analysis under different operational scales. 
Despite DEA's sensitivity to data quality and 
inability to perform statistical hypothesis testing 
directly, its capacity to handle multiple inputs and 
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outputs and identify efficiency benchmarks 
makes it highly suitable for this study’s 
objectives. The research aims to derive 
actionable insights into how banks can enhance 
their operational efficiencies better to support 
Sierra Leone's economic stability and growth. 
 

3.1 Study Area 
 
The study area is the retail banking sector in 
Sierra Leone, a country on Africa's west coast. 
Sierra Leone's banking industry is crucial for the 
nation's economic stability, offering various 
financial services such as personal savings, 
loans, payments, and business ventures. The 
sector comprises a mix of large and small banks 
catering to the population's diverse needs. 
However, the industry faces challenges in 
managing and analyzing performance, 
particularly regarding efficiency, productivity, 
profitability, and competition.  
 

3.2 Data Collection and Sampling 
 
The analysis encompasses the top 14 
commercial banks in Sierra Leone that have 
been operational for over ten years. The final 
sample includes data on the measure of 
innovation efficiency for six years, from 2017 to 
2022, for the following 14 banks: Access Bank 
(AB), Bank PHB (PHB), Ecobank, First 
International Bank (FIB), Guaranty Trust Bank 
(GTB), International Commercial Bank (ICB), 
Rokel Commercial Bank (RCB), Sierra Leone 
Commercial Bank (SLCB), Sky Bank (SB), 
Standard Chartered Bank (SCB), Union Trust 
Bank (UTB), United Bank of Africa (UBA), Zenith 
Bank (ZB), and Mattru Commercial Bank (MCB). 
This results in a maximum sample size of 84 (14 
banks * 6 years) observations. 
 

3.3 Data Collection Instruments 
 
The study utilized unpublished data derived from 
the quarterly and annual financial and 
operational reports of the 14 banks. The internal 
banking system of these banks served as the 
primary data source for the research. According 
to Kornegay and Segal [37], the combination of 
observational data and existing data enhances 
the efficiency and power of research. However, 
the study was confined to using existing 
operational and financial data. The inputs and 
outputs for the research were collected from the 
bank's annual reports and information available 
on the Central Bank of Sierra Leone's official 
website. Since 2020, the study has compiled 

data on the selected input and output variables 
for DEA over three years. The data sample for 
this analysis includes fourteen commercial banks 
in Sierra Leone, which collectively represent 70% 
of the total assets in the country's banking 
sector. 
 

3.4 Data Collection Technique 
 
The data collection technique employed for this 
study involved data mining and record review to 
extract existing data from the internal databases 
of the 14 commercial banks and their available 
quarterly and annual reports from 2017 to 2022. 
The data mining technique was deemed suitable 
due to the large volumes of data in most 
databases, which may contain irrelevant 
information for research purposes [38]. 
Additionally, the official website of the Central 
Bank of Sierra Leone was utilized to gather 
comprehensive financial banking data that might 
not be included in the banks' database systems. 
 
Data preparation in data mining techniques 
requires expertise in data cleaning, data 
integration, data selection, data transformation, 
and pattern evaluation. Therefore, it was crucial 
to involve managerial expertise from the internal 
banking system to ensure the accuracy and 
relevance of the data [39]. Given the complexity 
of managing multiple variables and potential data 
quality issues, challenges related to the timely 
collection of existing data were anticipated. 
 
Before proceeding with the correlational analysis 
and reporting, the data underwent a classification 
process, and checks were conducted for missing 
data and outliers. Remedial measures were 
implemented for any potential violations to 
ensure the integrity of the data for analysis [39]. 
 

4. RESULTS AND DISCUSSION 
 
The study on the innovation efficiency of Sierra 
Leone's retail banking sector highlights 
substantial disparities among the 14 evaluated 
commercial banks. This variation is notably 
reflective when contrasted with global 
benchmarks where innovation directly correlates 
with performance outcomes. The pronounced 
discrepancies in innovation efficiency can be 
attributed to differing levels of technological 
adoption and process optimization across the 
banks. This study advances the discourse by 
employing DEA models, offering a robust 
framework for comparing multi-faceted bank 
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performances, a method underutilized in 
previous regional research. 
 
The findings provoke crucial considerations for 
future research, particularly in identifying specific 
barriers to innovation that distinct banks face and 
the potential regulatory or market conditions 
influencing these disparities. Further studies 
could explore the causal relationships between 
specific innovation strategies and bank 
performance, providing deeper insights into 
effective interventions for lagging banks. This 
could include longitudinal studies to track the 
impact of strategic changes over time or sector-
wide studies to propose standardized innovation 
benchmarks for the Sierra Leone banking 
industry. This could lead to more targeted 
strategies that address the underperformance in 
innovation within the sector. 
 

5. CONCLUSION AND IMPLICATIONS 
 

5.1 Conclusion 
 
The study evaluated the innovation efficiency 
within Sierra Leone's banking sector, mainly 
focusing on 14 commercial banks representing a 
significant market share. Using Data 
Envelopment Analysis (DEA), it analyzed the 
banks' performance from 2017 to 2022. Results 
highlighted considerable variations in innovation 
efficiency across the banks, underlining the 
critical importance of strategic technological 
investments and process optimizations for 
enhancing competitiveness and growth. The 
study suggests that banks in Sierra Leone need 
to continue developing their innovation 
capabilities to maintain and enhance their market 
position. By providing a systematic framework for 
assessing bank performance, the research offers 
benchmarks and strategic insights that can 
inform policy and decision-making in the                  
banking sector, contributing to its literature, 
especially in developing economies like Sierra 
Leone. 
 

5.2 Implications 
 

Theoretical implications: The study makes a 
significant contribution to the existing literature 
on innovation efficiency in the banking sector, 
particularly within the context of developing 
countries such as Sierra Leone. By focusing on a 
region often underrepresented in banking 
research, the study provides valuable insights 
into the challenges and opportunities banks face 
in these environments. It highlights the critical 

role of innovation in driving competitiveness and 
growth, which is especially relevant for banks 
operating in dynamic and rapidly evolving 
markets. 
 
Furthermore, the study demonstrates the 
applicability and effectiveness of Data 
Envelopment Analysis (DEA) models in 
evaluating the innovation efficiency of banks. By 
employing DEA models, the research offers a 
robust framework for assessing the performance 
of banks in terms of their ability to innovate and 
utilize resources effectively. This adds to the 
banking industry's theoretical understanding of 
performance measurement, showcasing DEA                
as a versatile tool for analyzing innovation 
efficiency. 
 
The study enriches the literature on banking 
innovation and performance measurement, 
providing valuable insights for academics, 
practitioners, and policymakers interested in 
enhancing the innovation capabilities of banks in 
developing countries. The findings underscore 
the importance of prioritizing innovation and offer 
a methodological approach for assessing 
innovation efficiency in the banking sector. 
 
Practical implications: Banks in Sierra Leone 
can use this study's findings as a benchmark to 
assess their innovation efficiency relative to their 
peers. By understanding their position on the 
innovation efficiency spectrum, banks can 
identify specific areas where they excel and 
areas that require improvement. This 
benchmarking process is crucial for strategic 
planning, as it allows banks to allocate resources 
effectively and prioritize initiatives that will 
enhance their innovation capabilities. By focusing 
on areas that need improvement, banks can 
develop targeted strategies to enhance their 
operational processes, invest in technology, and 
foster a culture of innovation, ultimately 
improving their competitiveness and growth 
prospects. 
 
Policymakers and regulatory authorities can also 
leverage the insights from this study to formulate 
strategies that encourage an enabling 
environment for innovation in the banking sector. 
By understanding the factors contributing to 
innovation efficiency, policymakers can design 
policies and regulations that support innovation 
activities, provide incentives for investment in 
technology, and promote collaboration between 
banks and fintech companies. Regulatory 
authorities can also use the findings to establish 
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benchmarks for innovation efficiency and monitor 
banks' progress in achieving these benchmarks. 
By fostering an environment that supports 
innovation, policymakers can contribute to 
developing a more dynamic, resilient, and 
competitive banking sector in Sierra Leone. 
 

6. RECOMMENDATIONS AND FUTURE 
RESEARCH DIRECTION 

 

6.1 Recommendations 
 
To enhance their efficiency and competitiveness, 
banks in Sierra Leone should prioritize 
investments in technological advancements and 
innovative banking solutions. Embracing digital 
transformation can lead to development new 
products and services, streamlined operations, 
and improved customer experiences. Mobile 
banking, blockchain, artificial intelligence, and 
data analytics can revolutionize how banks 
operate and interact with customers. By staying 
abreast of technological trends and integrating 
innovative solutions into their operations, banks 
can better meet the evolving needs of their 
customers and stay ahead in a competitive 
market. 
 
In addition to technological investments, 
continuous training and development of staff in 
innovation and technology-related areas are 
essential for maintaining a competitive edge. 
Banks should invest in programs that equip their 
employees with the skills and knowledge to 
leverage new technologies and drive innovation. 
This includes training in digital literacy, data 
analysis, cybersecurity, and fintech trends. By 
fostering a culture of continuous learning and 
encouraging creativity and experimentation, 
banks can build a workforce that is agile, 
adaptable, and capable of driving innovation. 
This investment in human capital is crucial for 
sustaining long-term competitiveness and 
success in the rapidly evolving banking 
landscape. 
 

6.2 Future Research Direction 
 

Further research into banking innovation in 
Sierra Leone could provide valuable insights for 
practitioners and policymakers. One potential 
avenue for future studies is to explore the impact 
of specific innovation strategies on the efficiency 
and performance of banks in Sierra Leone. This 
could involve examining different approaches to 
innovation, such as digital transformation 
initiatives, adopting fintech solutions, or 

implementing new service delivery models. By 
understanding the effectiveness of various 
strategies, banks can make informed decisions 
about where to focus their innovation efforts. 
Another critical area for future research is 
investigating the role of regulatory policies and 
government support in fostering innovation 
efficiency in the banking sector. This could 
include studies on the impact of regulatory 
frameworks on innovation activities, the 
effectiveness of government incentives for 
technology adoption, and the influence of public-
private partnerships on developing innovative 
banking solutions. Understanding the interplay 
between regulation, government support, and 
innovation can help policymakers design policies 
that promote innovation while ensuring financial 
stability and consumer protection. 
 

Further research in these areas can contribute to 
a deeper understanding of the factors that drive 
innovation in the banking sector and provide 
insights for developing strategies that enhance 
the efficiency and competitiveness of banks in 
Sierra Leone. 
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