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Executive Summary 
Financial innovation has become a central driver of transformation in the financial services 
industry, propelled by rapid technological advancements such as fintech, mobile banking, 
digital payments, artificial intelligence, and open finance. While these innovations enhance 
efficiency, expand financial inclusion, and improve service delivery, they also introduce new 
risks, including financial fragility, cybersecurity threats, and regulatory challenges. Against 
this backdrop, there is a growing need for robust frameworks to measure the performance 
and impact of financial innovation. 
 
This paper reviews the concept, drivers, and evolving landscape of financial innovation, 
highlighting both its benefits and potential drawbacks. It synthesises existing approaches 
used by central banks, academics, and industry practitioners to measure innovation inputs, 
processes, and outcomes, including indicators of firm-level innovativeness, financial 
performance, and user impact. In addition, the paper evaluates empirical evidence on the 
effects of financial innovation on bank stability, profitability, and customer welfare, with 
particular attention to emerging trends such as digital banking, neobanks, alternative 
finance, and digital payment systems. 
 
By integrating theoretical perspectives with empirical findings, the study provides a 
comprehensive framework for assessing financial innovation and its implications for 
financial systems and end users. It also proposes a structured approach for financial 
regulators to monitor, evaluate, and report on innovation performance, supporting informed 
policy decisions that balance innovation with financial stability and consumer protection. 
 
Keywords: financial innovation, FinTech, measurement, financial inclusion, performance, 
financial stability. 
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1. Introduction 
Innovation has long been recognised as a pivotal driver of productivity and economic 
performance across various sectors, with the financial services industry being a prominent 
example. Financial innovation plays a crucial role in the evolution and transformation of 
financial systems, contributing significantly to economic growth and stability1,2. According 
to the World Economic Forum, innovation in finance, much like in other industries, is a 
fundamental source of long-term economic growth and improved living standards3.. It 
enables the financial industry to adapt and respond to society’s ever-changing needs, driven 
by social and technological advancements. Historical examples, such as annuities providing 
financial security for retirees, foreign exchange swaps facilitating risk management in 
globalised markets, and securitisation expanding credit access, underscore the 
transformative power of financial innovation. More recently, fintech-driven innovations—
such as mobile banking, digital payment platforms, open banking systems, blockchain-based 
financial services, and artificial intelligence–enabled financial products—have emerged as 
powerful tools for expanding financial access, improving efficiency, and delivering financial 
services to previously underserved populations without the need for costly physical 
infrastructure4,5,6. 
 

Given the undeniable significance of financial innovation, there is an increasing imperative 
for financial regulators and institutions worldwide to measure its performance and assess its 
multifaceted impact. Measuring innovation capabilities and outcomes, while challenging, 
offers substantial benefits. Firstly, it empowers financial institutions to comprehend their 
current innovation landscape, identify strengths, and pinpoint areas for strategic focus to 
maximize innovation success7. Secondly, it allows financial regulators to evaluate the 
propensity of financial firms to engage in product and process innovation, and to understand 
the factors that foster or impede successful innovation. This enables comparisons across 
firms and sectors regarding their innovative activity8. Thirdly, it assists regulators in 
achieving key policy objectives, such as fostering competition and reducing the cost of 
financial services, as financial innovation can narrow interest rate margins and stimulate 
broader economic growth9. Fourthly, policymakers can identify and mitigate barriers that 
stifle creativity and innovation. Fifthly, assessing process and product innovation helps 
gauge user satisfaction among customers, investors, and other market participants. Lastly, it 
facilitates the development of firm-level innovativeness indices for industry-wide 
benchmarking and promotes a culture of innovation within organizations10. 
 

This article provides an updated and expanded review of the methods for measuring and 
reporting financial innovation and its impact. It examines the evolving features and 
dimensions of financial innovation, including its types, drivers, and potential pitfalls. It then 
delves into methods for measuring innovation inputs and outputs, and for analysing the 
likelihood and success of financial innovation. A significant portion is dedicated to exploring 
the impact of financial innovation on bank performance as well as on users of financial 
services. Finally, it offers a contemporary structure for financial innovation performance 
reports tailored for financial regulatory agencies. 
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2. Features and Dimensions of Financial Innovation 

2.1. What is Financial Innovation? 
Broadly defined, financial innovation refers to the creation, adoption, and diffusion of new 
financial instruments, technologies, institutions, and markets that improve the efficiency and 
accessibility of financial services11. Early research by Peter Tufano classified financial 
innovation into two main categories: product innovation and process innovation12.  

Product innovation refers to the development of new financial instruments or services. 
Historically, this included instruments such as derivatives and securitised products. More 
recently, product innovation has expanded to include fintech-enabled services such as digital 
wallets, peer-to-peer lending platforms, robo-advisory services, insurtech and crypto-
assets13.  

Process innovation refers to improvements in the methods used to deliver financial services. 
Traditional examples include securitization, credit scoring techniques, new financial 
reporting standards (e.g., XBRL), and electronic payment technologies such as ATMs, 
internet banking, debit and credit cards, and electronic money. In the modern fintech era, 
process innovation increasingly involves digital technologies such as artificial intelligence–
based credit assessment, cloud computing, application programming interfaces (APIs) 
supporting open banking, distributed ledger technology, and real-time digital payment 
systems14.  

In addition to product and process innovation, financial institutions may also 
adopt organisational innovation, which involves changes in internal structures, 
management practices, or external partnerships to improve efficiency and support 
innovation. Examples include the creation of digital banking units, partnerships with fintech 
firms, and participation in regulatory sandboxes designed to encourage financial innovation 
while maintaining regulatory oversight. 

Successful innovators, as Peat (2009) observed, leverage new environments to outpace 
competitors15. For financial innovation to be truly successful, it must create superior 
investment conditions for market participants (customers and investors) and lead to a more 
satisfactory achievement of financial objectives compared to traditional approaches16. 
Financial institutions pursue innovation for several strategic benefits: enhanced risk-sharing 
opportunities, regulatory and tax avoidance, reduced transaction costs, increased liquidity, 
lower agency costs, the capture of temporary profits, and price adjustments17. 

Unlike industrial innovations, financial innovations often build upon existing institutions or 
instruments rather than introducing entirely new concepts. Modern financial products 
frequently emerge from modifying existing features or adding new ones18. Tarczynski and 
Zwolankowski (1999) highlighted key properties of financial market product and 
instrument innovation, including flexibility (e.g., secondary markets, adjustable-rate 
instruments), protection against market parameter variability (e.g., futures, OTC options), 
and the combination of diverse instruments (e.g., exotic options)19. 

 

2.2. What Drives Financial Innovation? 
Financial innovation does not occur randomly; rather, it is influenced by a variety of supply-
side and demand-side factors that encourage financial institutions and markets to develop 
new products, technologies, and services. Research highlights several key drivers of financial 
innovation, including technological advances, regulation, market dynamics, macroeconomic 
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conditions, demographics, and the cumulative nature of innovation itself20,21. These drivers 
interact with each other and collectively shape the pace and direction of financial innovation. 

One of the most significant drivers of financial innovation is technological advancement. 
Improvements in information and communication technologies have enabled financial 
institutions to design new products and improve the delivery of financial services22,23. For 
example, the development of automated teller machines (ATMs) in the late 1960s 
transformed retail banking by allowing customers to access cash outside traditional banking 
hours24. Subsequent technological developments have led to innovations such as internet 
banking, mobile payments, high-frequency trading, and digital financial platforms. Advances 
in data processing and analytics have also enabled the development of credit scoring models, 
which allow lenders to evaluate borrower risk more efficiently and expand lending to 
geographically distant customers. Technology has also reshaped the competitive landscape 
by enabling non-bank firms to offer services traditionally provided by banks through digital 
platforms and online marketplaces25,26. In recent years, technologies such as artificial 
intelligence, big data analytics, and distributed ledger technology have further accelerated 
financial innovation and financial service delivery by improving risk management, 
transaction processing, competition and financial inclusion27,28,29. 

Another important driver of financial innovation is regulation. Financial regulations often 
influence innovation by either creating incentives for new financial products or encouraging 
institutions to find ways to reduce regulatory costs. In some cases, innovation emerges as a 
response to regulatory constraints, a phenomenon sometimes referred to as regulatory 
arbitrage. For example, money market mutual funds were developed partly as a response to 
regulatory limits on interest rates that banks could pay on deposits under Regulation Q in 
the United States. By offering market-based returns through investments in short-term 
securities, these funds allowed investors to circumvent interest rate ceilings30. Similarly, new 
financial instruments such as collateralised commercial paper and callable commercial paper 
have been developed to address regulatory requirements related to liquidity and funding 
structures31. While regulatory-driven innovation can increase efficiency and competition, it 
can also raise concerns about financial stability if institutions use innovation to bypass 
prudential safeguards. 

Macroeconomic and financial market conditions also play a crucial role in driving 
financial innovation. Changes in economic conditions often create new financial needs or 
opportunities that lead to innovative financial solutions. For instance, following the collapse 
of the housing market during the global financial crisis, financial institutions began 
securitizing rental income streams from real estate assets they had acquired, illustrating how 
unusual economic circumstances can stimulate financial innovation32. Similarly, periods of 
low interest rates or changes in capital market conditions can encourage the development of 
new financial instruments designed to meet investor demand. 

Another key driver is the cumulative or evolutionary nature of innovation, sometimes 
referred to as an “innovation spiral.” According to Schindler (2017), financial innovations 
often build upon previous innovations, meaning that one development can create the 
foundation for subsequent innovations. For example, the creation of credit default swaps 
eventually enabled the development of more complex products such as collateralised debt 
obligations and synthetic derivatives. This sequential process highlights how financial 
innovation tends to expand as financial markets become more sophisticated33. 
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Finally, demand-side factors, including demographics and consumer preferences, also 
influence financial innovation. Younger generations, who are more comfortable with digital 
technologies, have been major drivers of the adoption of mobile banking, digital payments, 
and other fintech services34. Financial institutions respond to these changing preferences by 
developing new digital products and services that meet the needs of technologically savvy 
consumers. 

In summary, financial innovation is driven by a combination of technological progress, 
regulatory frameworks, macroeconomic conditions, cumulative innovation processes, and 
evolving consumer demands. These factors interact to shape the development and diffusion 
of new financial products and services across financial systems. 

2.3. The Pitfalls of Financial Innovation 
Despite its numerous advantages, financial innovation carries inherent risks and has, at 
times, been associated with significant economic instability. The global financial crisis that 
began in 2007 starkly highlighted the dangers of excessive risk-taking linked to complex and 
opaque innovative products, such as intricately structured securitised assets and derivatives 
based on risky mortgages35. These products were often poorly designed by financial 
institutions and inadequately understood by investors, leading to severe economic 
consequences. Critics argue that an excessive growth of the financial economy can be 
detrimental to the real economy36,37. 

Innovation, therefore, presents a double-edged sword: the right kind of innovation, coupled 
with favourable conditions, can spur investment in new technologies, enabling the financial 
system to fulfil its functions and drive economic growth. Conversely, poorly managed or 
excessive innovation can have severe repercussions for the broader economy38. While the 
financial crisis underscored the harmful potential of certain innovations, it is crucial to 
recognise that many innovative financial products, business models, processes, and 
technologies have been invaluable and necessary for the financial sector to keep pace with 
evolving social and economic trends39. The World Economic Forum advocates for 
understanding and preserving the benefits of innovation while mitigating attributes that 
could prove harmful40. 
 

In the current FinTech era, new pitfalls have emerged. The rapid pace of technological 
change can outstrip regulatory capacity, leading to regulatory arbitrage and systemic risks 
from novel, untested financial products and services. Cybersecurity risks are amplified with 
increased digitalisation, and data privacy concerns are paramount. The concentration of 
power in a few large technology firms, the potential for algorithmic bias in lending and 
investment decisions, and the speculative nature of certain digital assets (e.g., some 
cryptocurrencies) also represent significant challenges that require careful monitoring and 
robust regulatory responses. 
 

 

3. Measuring Financial Innovation Components 
Innovation involves the transformation of inputs into new products, processes, or services. In 
the financial sector, innovation is particularly complex because it combines technological 
capabilities, organizational knowledge, and market needs to produce new financial 
solutions. Innovation typically involves a combination of resources, capabilities, and 
knowledge that are mobilized to produce new outputs or improvements to existing 
services41. Measuring financial innovation therefore requires identifying both the inputs that 
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enable innovation and the outputs that result from innovative activity. This section reviews 
commonly used indicators for measuring financial innovation inputs and outputs in financial 
institutions. 
 
3.1. Financial Innovation Inputs 
Financial innovation inputs refer to the resources and assets used in the innovation process. 
These inputs may be tangible, such as technology infrastructure and financial investments, or 
intangible, such as knowledge, human expertise, and organisational capabilities42. Tangible 
inputs involve physical assets or expenditures with measurable costs, while intangible 
inputs, often described as knowledge or intellectual assets, represent accumulated expertise 
and information that support innovation activities. Knowledge is particularly important 
because innovation depends on the application of technical expertise, market understanding, 
and technological capabilities to develop new financial solutions. 

Several indicators are commonly used to measure innovation inputs in the financial sector. 
One key measure is financial R&D intensity, typically calculated as research and 
development expenditure relative to total operating costs. Investment in R&D supports the 
development of new financial products, services, and processes. Although banks historically 
spend less on formal R&D than manufacturing firms, increasing investments in financial 
technology and digital platforms have made R&D a more relevant indicator of innovation 
capacity43,44. 

Another important input is human capital, referring to the skills and expertise of employees 
involved in innovation activities. Highly trained professionals, particularly information 
technology specialists, data scientists, and financial engineers, play a critical role in 
developing new financial services and improving risk management systems. Human capital 
can be measured by indicators such as the share of technical staff in total employment or 
staff training expenditure as a proportion of operating costs45. 

Information technology (IT) capital is also a key driver of financial innovation. Advances in 
information systems enable financial institutions to collect, process, and analyse large 
volumes of data required for credit assessment, financial modelling, and transaction 
processing. Technological innovations in banking have evolved from automated teller 
machines (ATMs) and electronic payments to more advanced technologies such as cloud 
computing, big data analytics, and artificial intelligence46. IT capital can therefore be 
measured using IT expenditure relative to total operating costs. 

Because these inputs are complementary, researchers often use a composite innovation 
input measure combining R&D expenditure, IT investment, and human capital 
development. This provides a broader indicator of the resources devoted to innovation 
activities. 

However, measuring innovation inputs in financial services remains challenging. Banks are 
often not the sole developers of financial innovations and frequently adopt technologies 
developed by external partners such as fintech firms or software providers47. In addition, 
innovation in banking tends to occur incrementally across various business units rather than 
through formal R&D departments. As a result, traditional R&D indicators may not fully 
capture the innovation process in financial institutions48. 
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3.2. Financial Innovation Outputs 
Financial innovation outputs refer to the results or outcomes of innovative activities. These 
outputs may include new financial products, improved service delivery channels, 
technological platforms, or changes in organizational processes. Common indicators used to 
measure innovation outputs include the number of new products and processes introduced, 
the number of patents related to financial services, scientific publications, growth in 
workforce expertise, and qualitative changes in organizational structures or business 
models49. 
 
Knowledge creation is also an important output of innovation. Every new product, service, or 
process reflects the knowledge accumulated by the organization regarding technologies, 
markets, and consumer needs. Innovation outputs therefore represent both tangible 
outcomes, such as digital banking platforms, and intangible outcomes, such as improved 
expertise in financial risk modelling or data analytics. 
 
In the financial services industry, many innovation outputs are driven by digital technologies 
and electronic finance (e-finance). These innovations can be categorized according to the 
different business segments of the financial sector. 
 
In retail banking, innovations include internet banking platforms, automated teller 
machines, mobile banking applications, online payment systems, and agent banking 
networks. These technologies have expanded access to financial services and improved the 
convenience and efficiency of banking operations. 
 
In investment banking and capital markets, innovation outputs include online securities 
trading platforms, electronic exchanges, and digital investment management tools. These 
technologies have improved market efficiency by enabling faster execution of trades and 
providing investors with broader access to financial markets. 
 
The insurance sector has also experienced significant technological innovation. Examples 
include online quotation systems, digital claim management platforms, and automated 
underwriting systems that streamline insurance services and improve customer experience. 
 
In SME and consumer lending, innovations include credit scoring systems, psychometric 
assessment tools, and peer-to-peer lending platforms that expand access to credit for 
borrowers who may lack traditional credit histories. These technologies rely heavily on data 
analytics and alternative data sources to evaluate credit risk. 
 
Finally, innovations in financial information services include electronic bank statements, 
digital alerts, online accounting services, payroll processing systems, and personal financial 
management tools. These services enhance transparency, improve financial management for 
individuals and businesses, and support the broader digitalization of financial services. 
 
Despite these measurable outputs, innovation outcomes remain inherently uncertain and 
difficult to predict. Innovation processes are complex, nonlinear, and influenced by changing 
technological and market conditions. While inputs such as financial investment, human 
capital, and technology can be identified relatively easily, the resulting outputs may vary 
widely depending on organisational capabilities, market demand, and external 
opportunities50. In many cases, innovation also involves experimentation and trial-and-error 
processes, meaning that not all innovation inputs result in successful outputs. 
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In summary, measuring financial innovation requires a multidimensional approach that 
captures both the resources devoted to innovation and the outcomes generated by those 
resources. By analysing indicators related to innovation inputs and outputs, policymakers 
and financial institutions can better assess innovation performance and understand how 
technological and organizational capabilities contribute to the evolution of financial services. 
 
 

4. Analysing Financial Innovation Activity 
Analysing financial innovation requires systematic collection and evaluation of data on 
innovative activities within financial institutions. Because innovation in financial services 
often occurs incrementally and across multiple functions, researchers and regulators 
typically rely on several complementary data sources. These include financial innovation 
surveys, bank annual reports, media reports, and digital information sources such as bank 
websites. Together, these sources provide both quantitative and qualitative evidence on the 
nature, extent, and determinants of financial innovation. 
 
4.1. Sources of Innovation Performance Data 
 
4.1.1 Financial Innovation Surveys 
Innovation surveys are among the most reliable tools for gathering structured information on 
innovation activities. Large-scale surveys, such as the UK Innovation Survey and the OECD-
wide Community Innovation Survey (CIS), are conducted periodically to monitor innovation 
performance across industries, including financial services51. Similar survey approaches can 
be applied specifically to financial institutions, including banks, insurance companies, 
pension funds, asset managers, and securities firms, to evaluate innovation performance 
within the financial sector. 

A financial innovation survey typically collects information on several dimensions of 
innovation activity. These include whether institutions have introduced product or process 
innovations, the resources devoted to innovation (such as R&D or technology investment), 
the factors that encourage or hinder innovation, and the extent of collaboration with 
external partners. Surveys may also gather information on sources of knowledge used in 
innovation activities and the impact of innovation on firm performance, operational 
efficiency, or financial inclusion. Because surveys collect standardized responses from 
multiple firms, they allow researchers and regulators to compare innovation behaviour across 
institutions and over time. 

In recent years, surveys have also begun to incorporate questions related to digital 
innovation, fintech adoption, and data analytics capabilities, reflecting the growing 
importance of technological change in financial services52. 

4.1.2. Bank Annual Reports 
Another important source of innovation data is bank annual reports, which provide detailed 
information about a bank’s strategy, operations, and technological developments. Annual 
reports are the primary official documents through which firms communicate with investors, 
regulators, and other stakeholders. Improvements in disclosure requirements and financial 
reporting standards have significantly increased the amount of information available on 
banks’ strategic initiatives, including innovation activities. Arnaboldi and Rossignoli (2015) 
propose a methodology for measuring financial innovation using information extracted from 
bank annual reports. Their study analysed more than 450 annual reports from 81 banks listed 
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on major international stock exchanges—including the New York Stock Exchange, the 
London Stock Exchange, Borsa Italiana, and Euronext—between 2005 and 2008. By 
systematically examining descriptions of new initiatives and strategic developments, they 
were able to convert qualitative information into a quantitative dataset on banking 
innovation. 

The primary technique used to analyse annual reports is content analysis, defined as a 
systematic and replicable method for compressing large volumes of text into structured 
categories based on explicit coding rules53. Through this method, qualitative statements in 
reports can be categorised and analysed statistically. 

Innovation activities identified through content analysis are typically classified into several 
categories: 

• Group organisational model: Changes in the structure of banking groups, such as 
acquisitions of new financial service companies or the establishment of new 
subsidiaries to enter new markets. 

• Organisational structure: Internal restructuring of management systems or business 
units that alters how the institution operates. 

• Operating systems: Improvements in internal processes, operational systems, or 
control frameworks that enhance efficiency or service delivery. 

• Information and communication technology (ICT): Technological innovations 
such as new digital platforms, automated customer interfaces, or advanced data 
systems. 

• Delivery channels: Introduction of new service channels, including online banking, 
mobile applications, or digital customer platforms. 

• Product innovation: Launch of new financial products or services, such as new 
mortgage products, savings instruments, or digital payment solutions. 

This approach enables researchers to systematically track innovation activities across 
institutions and evaluate how strategic initiatives evolve over time. 

4.1.3 Financial Press, Bank Websites and Other Sources 
Additional information on financial innovation can be obtained from financial media, bank 
websites, and other publicly available sources. Studies such as Lerner (2006) have 
constructed measures of financial innovation using reports published in major financial 
newspapers and magazines, including the Financial Times, Wall Street Journal, Bloomberg 
Businessweek, and The Economist54. These sources frequently report the introduction of new 
financial products, technological platforms, and institutional developments. However, 
reliance on media sources has limitations. Some innovations, particularly those involving 
internal processes or operational improvements, may not receive media coverage because 
they have limited public visibility. Consequently, media-based measures may capture only 
the most prominent innovations. 
 
Bank websites and digital communication platforms have become increasingly important 
sources of innovation data. Financial institutions often announce new products, service 
enhancements, or digital initiatives through their websites, mobile applications, and investor 
communications. With the growth of digital banking and fintech ecosystems, these sources 
now provide valuable real-time information about innovation activities within financial 
institutions55. 
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4.2 Determinants of Financial Innovation 
Beyond documenting innovation activities, researchers often seek to identify 
the determinants of financial innovation. Using survey data from over 1,100 British 
financial firms, Heffernan, Fu and Fu (2013) identified several factors that influence the 
likelihood that financial institutions engage in innovation56. One key determinant is firm 
size, which reflects the capacity to absorb the fixed costs associated with research, 
technology investment, and product development. Larger institutions may benefit from 
economies of scale and scope when introducing new financial services. Another factor is firm 
age, which captures the role of accumulated experience and “learning by doing.” Older 
institutions may possess greater institutional knowledge and customer relationships that 
support innovation.  

Innovation is also influenced by the availability of innovation inputs, including R&D 
investment, human capital, and technological infrastructure. Institutions with stronger 
technical capabilities and skilled workforces are generally better positioned to develop 
innovative financial products and services. Collaboration and cooperation with external 
partners also play an important role. Financial innovation often emerges from partnerships 
with technology providers, fintech firms, customers, and other financial institutions, 
enabling knowledge transfer and shared development of new technologies57. Another 
important determinant is appropriability, which refers to the ability of firms to protect 
innovations from imitation. Because many financial innovations are difficult to patent or 
protect legally, knowledge spillovers across institutions can both stimulate and hinder 
innovation58.  

Finally, innovation may be influenced by financial constraints and regulatory conditions. 
The availability of internal capital, profitability, and access to external finance can affect an 
institution’s willingness to invest in innovation. At the same time, financial regulation may 
either constrain or stimulate innovation depending on the regulatory environment and the 
level of market competition. 

Following the empirical framework developed by Heffernan et al. (2013), the Binary Logit 
Model can be used to estimate the determinants of a firm’s probability of engaging in 
financial innovation. This approach is widely applied in innovation studies where the 
outcome of interest—whether a firm innovates or not—is represented by a binary variable. 
The model estimates the likelihood that a financial institution undertakes innovation as a 
function of firm-specific and sectoral characteristics. 

 

Formally, the probability that firm i engages in financial innovation can be expressed as: 
 

FIi =α+βXi +εi    (1) 
Where: 

• 𝐹𝐼!  represents financial innovation and is defined as a binary variable equal to 1 if 
financial institution i reports that it has introduced an innovation, and 0 otherwise; 

• 𝛼 is the constant term; 
• 𝑋!  is a vector of explanatory variables capturing firm- and sector-specific 

characteristics that influence the probability of innovation, including measures of 
innovation inputs, firm size, collaboration, and financial constraints; 

• 𝜀!  is the error term. 
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This specification can also be applied to examine the determinants of different types of 
financial innovation, particularly product innovation (PI) and process innovation (PSI). 
Product innovation refers to the introduction of new or significantly improved financial 
products or services, while process innovation involves the implementation of new or 
improved methods for delivering financial services, such as digital platforms, automated risk 
assessment tools, or new payment technologies. Organisational or managerial changes are 
typically excluded from this definition to maintain consistency with the standard innovation 
taxonomy proposed in the innovation literature59,60. 

The estimated coefficients from the logit model can be used to construct an innovation 
index that measures the relative innovation performance of firms in the sample. This index 
transforms predicted probabilities of innovation into a standardized score: 

𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛	𝐼𝑛𝑑𝑒𝑥! = 𝑓(𝛽4𝑋!) (2) 
 

The index is typically expressed as a percentage ranging from 0 to 100, where higher values 
indicate a greater likelihood that a firm engages in innovation relative to other firms in the 
dataset. Such indices allow regulators and researchers to benchmark innovation performance 
across institutions and track changes over time. 

Empirical evidence suggests that several firm characteristics significantly influence the 
probability of financial innovation. Heffernan, Fu and Fu (2013) find that larger financial 
institutions are more likely to innovate, reflecting their ability to absorb the fixed costs 
associated with research, technology investment, and product development. Innovation is 
also positively associated with employee education levels, research and development (R&D) 
expenditure, access to financial resources, and collaboration with external partners. Similar 
findings have been reported in more recent studies, which emphasize the growing 
importance of technological capabilities, fintech partnerships, and data analytics 
infrastructure in driving financial innovation61. 

 

5. Analysing Financial Innovation Impact 
Financial innovations are strategic tools for banks to gain competitive advantage and 
improve performance62. Continuous innovation is essential for sustained success. This 
section examines methods for estimating the impact of financial innovation on sales, bank 
performance, efficiency, and fragility. It also assess the effects of financial innovation on users 
of financial services, including on service quality, efficiency and financial inclusion. 
 
5.1. Measuring Financial Innovation Success (Innovation Sales) 
The success of financial innovation, as in any other innovation activity, is often first observed 
in the financial institution's topline performance. While the logit model presented in section 
4 can estimate the likelihood that firms engage in innovation, a separate econometric 
approach is needed to assess the success of innovation outcomes. Heffernan et al. (2013) 
propose the use of the innovation sales ratio as a measure of innovation success. The 
innovation sales ratio represents the proportion of a firm’s total revenue that is generated 
from new or significantly improved products or services. This metric highlights the firm’s 
commercial success in turning R&D and innovative ideas into market-ready, revenue-
generating solutions. 
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Because this variable is bounded and often contains a large number of zero observations 
(firms with no innovation-related sales), the Generalized Two-Stage Tobit Model is 
commonly used. The Tobit model is appropriate for situations where the dependent variable 
is censored or limited in range. 

First Stage: Probability of Successful Innovation 
In the first stage, the model estimates the probability that a firm successfully commercializes 
an innovation: 

𝑆𝐼" = 𝛼 + 𝛽𝑍" + 𝜀"     (3) 
 
where: 

• 𝑆𝐼"  is a binary variable representing successful innovation for firm j, equal to 1 if the 
firm reports positive sales from innovative products or services and 0 otherwise; 

• 𝛼 is the constant term; 
• 𝑍"  is a vector of firm-specific and sector-specific variables influencing innovation 

success (excluding constraint variables used in the earlier innovation probability 
model); 

• 𝜀"  is the error term. 

To distinguish between different forms of innovation outcomes, successful innovation may 
also be classified into two categories: 

• New-to-the-firm innovations (SI+NF): products or processes adopted by a firm but 
already available elsewhere in the market; 

• New-to-the-market innovations (SI+NM): genuinely novel innovations introduced 
for the first time in the market. 

These categories allow researchers to distinguish between innovators and imitators, a 
distinction that is widely recognized in the financial innovation literature63. 

Second Stage: Magnitude of Innovation Success 
The second stage of the Tobit model estimates the extent to which innovation contributes 
to firm revenue, measured by the innovation sales ratio: 
 

𝐼𝑆𝑅" = 𝛼 + 𝛽𝑊" + 𝜀"         (4) 
 
where: 

• 𝐼𝑆𝑅"  represents the innovation sales ratio, defined as the share of revenue derived 
from new or significantly improved products introduced during the period; 

• 𝛼 is the constant term; 
• 𝑊"  is a vector of firm and sector-specific variables affecting the share of innovation-

related sales; 
• 𝜀"  is the error term. 

The explanatory variables included in this model typically reflect the key drivers of 
innovation identified earlier, including firm size, R&D investment, technological 
capabilities, human capital, and collaboration with external partners. 
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Empirical results from Heffernan et al. (2013) show that R&D investment, cooperation with 
other firms, and the ability to appropriate returns from innovation are among the most 
important determinants of innovation success. Firms that invest more heavily in research 
and technological development and that engage in collaborative innovation networks tend to 
achieve higher innovation sales ratios64. 

More recent research confirms these findings, highlighting the growing role of digital 
capabilities, fintech partnerships, and data-driven innovation in determining the commercial 
success of financial innovation65. In particular, collaboration between traditional financial 
institutions and fintech firms has become a significant factor in the successful 
commercialization of new digital financial services. 

Overall, combining logit models for innovation likelihood with Tobit models for 
innovation success provides a comprehensive econometric framework for analysing both 
the determinants and outcomes of financial innovation. 

5.2. Financial Innovation and Bank Performance 
The impact of financial innovation can be measured using various indicators of commercial 
banks' financial performance, such as gross and net profit margins, Return on Assets (ROA), 
and Return on Equity (ROE). A 2014 study on Kenyan Commercial Banks, for example, have 
shown that financial innovations like credit cards, mobile banking, internet banking, and 
agency banking have a positive impact on financial performance66. Recent research continues 
to affirm this positive relationship. A systematic literature review by Xu et al. (2025) found a 
consistently positive and statistically significant impact of FinTech on bank performance, 
particularly in lower-performing banks67. Sadraoui (2025) also revealed a robust positive 
impact of financial innovation on bank performance in the long run, especially in more 
concentrated market settings68. These studies often employ regression models to analyse the 
relationship between innovation adoption and financial metrics. 

Financial innovation also affects bank market performance indicators, such as market share 
and volatility in returns. Arnaboldi and Rossignoli (2015) found that banks with higher 
market share in less concentrated and more efficient banking systems exhibit stronger 
innovation69. Furthermore, banks with less volatile returns and a lower quality of loan 
portfolio tend to have higher levels of innovation, especially during financial crises70. 

 
5.3. Measuring Innovation Efficiency 
Given the substantial capital invested in innovation, measuring its efficiency is crucial. 
Prasad and Harker (1997) used a Cobb-Douglas production function to assess the impact of 
IT investment on productivity in the US retail banking industry71. Their findings suggested 
that while IT labour was profitable, IT capital might have been over-invested, highlighting 
the importance of managing the human capital aspect of technological innovation72. 
In the contemporary FinTech landscape, efficiency gains are a primary driver of innovation. 
Digital channels significantly reduce the cost of transactions compared to traditional 
methods. Empirical research show that serving customers through branches can be up to 45 
times more expensive than through mobile banking and about 10 times more costly than 
ATM transactions, highlighting the efficiency benefits of mobile and online banking73,74. This 
perspective underscores that while initial IT capital investments can be substantial, the 
long-term operational efficiencies, particularly through digital channels, are significant. The 
focus has shifted from mere IT expenditure to strategic deployment of technology combined 
with skilled human capital to optimise delivery systems. 
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5.4. Financial Innovation and Bank Fragility 
While financial innovation offers economic advantages, it can also contribute to bank 
fragility or instability. The 2007-08 global financial crisis served as a stark reminder of how 
complex and opaque innovative products, driven by the search for yield, can introduce 
systemic risks75. The proliferation of new financial instruments and banking models, often 
spurred by globalization and technological progress, has implications for the riskiness of 
banks and overall financial stability76. Research by Beck et al. (2012) employed the Z-score to 
examine the relationship between financial innovation and bank fragility, finding that banks 
in more financially innovative environments tend to be closer to insolvency77. The Z-score is 
defined as: 

𝑍 =
𝑅𝑂𝐴 + 𝐶𝐴𝑅
𝜎(𝑅𝑂𝐴)  

where ROA represents return on assets, CAR is the capital-to-asset ratio, and 𝜎(𝑅𝑂𝐴) is the 
standard deviation of ROA. This metric captures a bank’s distance from insolvency and is 
widely used as an indicator of bank stability78. Their results show a significant negative 
relationship between financial R&D intensity and bank stability, implying that innovation, if 
poorly managed or regulated, may increase systemic risk79. This finding is corroborated by 
Gennaioli et al. (2012) who found that financial innovation often drives financial fragility by 
creating complex, "safe" securities (like mortgage-backed securities) that mask underlying 
risks, leading to over-issuance and market instability when those risks are realized. Driven 
by investor demand for safety and "neglected risk," this process creates excessive, under-
collateralized claims, causing sharp price declines when investors rush for safety80. 
 
5.5. Effects of Financial Innovation on Users of Financial Services 
Beyond its impact on banks, financial innovation also impacts on users of financial services. 
Financial innovation has significantly transformed the experience of users of financial 
services by improving efficiency, accessibility, and service quality. Innovations such as 
mobile banking, neobanks, alternative finance, and digital payments have collectively 
enhanced customer convenience while expanding financial inclusion. At a fundamental level, 
financial innovation aims to reduce costs and risks while improving service delivery, thereby 
increasing customer satisfaction and loyalty81 
 
Mobile and digital banking have played a central role in this transformation. By enabling 
users to perform transactions, transfers, and financial management remotely, mobile banking 
reduces reliance on physical branches and lowers transaction costs82. Evidence from African 
markets shows that while traditional banking channels remain relevant, alternative channels 
such as ATMs and mobile platforms are increasingly improving access to financial services83. 
A notable example is Kenya’s M-Pesa, which significantly expanded financial inclusion and 
contributed to poverty reduction, lifting approximately 194,000 households out of extreme 
poverty and increasing female labour participation84. Overall, these innovations provide 
faster transactions, greater convenience, and improved financial transparency, although they 
also introduce risks such as cybersecurity threats and digital literacy challenges. 
 
Neobanks further enhance user experience by offering fully digital, user-friendly banking 
services. Features such as instant onboarding, low or zero fees, integrated budgeting tools, 
and faster payments cater especially to digitally native users and underserved groups, 
including freelancers and gig-economy workers. By lowering barriers to entry, neobanks 
contribute to broader financial inclusion, particularly in emerging markets85. 
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Alternative finance, including crowdfunding and peer-to-peer (P2P) lending, has expanded 
access to capital for individuals and small businesses that may struggle to obtain traditional 
bank financing. These platforms enable users to raise funds from a wide pool of investors 
while offering investors opportunities for portfolio diversification and potentially higher 
returns86,87 . However, such investments carry significant risks, including high failure rates, 
limited liquidity, and the absence of deposit protection88,89. 
 
Finally, digital and P2P payment systems have revolutionised everyday financial transactions 
by enabling instant, low-cost transfers. These systems enhance convenience and play a 
crucial role in promoting financial inclusion by integrating unbanked populations into the 
formal financial system90. Overall, while financial innovation delivers substantial benefits to 
users, it also introduces new risks that require careful management and regulation. 
 
 

6. Reporting Financial Innovation 
Financial innovation plays a central role in shaping the efficiency, competitiveness, and 
stability of modern financial systems. For regulators and supervisors, the ability to 
systematically monitor and evaluate innovation within financial institutions is therefore 
essential. Data on financial innovation can be obtained from multiple sources, including bank 
regulatory returns, audited financial statements, annual reports, innovation surveys 
conducted by supervisory authorities, as well as information from the press and other market 
intelligence channels. Once collected, these data should be analysed and presented in a 
structured financial innovation performance report that enables regulators to evaluate 
innovation trends within individual institutions and across the financial system. 
An effective report should also incorporate peer group comparisons across key innovation 
indicators, allowing supervisors to benchmark institutions of similar size, specialization, or 
market focus. Such benchmarking helps identify leaders and laggards in innovation 
performance while providing insights into the relationship between innovation, 
competitiveness, and financial stability. A comprehensive financial innovation performance 
report can be organised into the following eight sections, covering the full lifecycle of 
innovation—from inputs and collaboration to outcomes, impacts, and risk management.  
 
6.1. Types of Financial Innovation 
The first section of the report should evaluate the nature and types of innovation 
activities undertaken by financial institutions. Innovation in financial services typically 
takes several forms, most notably product innovation and process innovation, though 
marketing and organizational innovation are also increasingly relevant. 

Product innovation refers to significant improvements in financial goods or services. These 
improvements may involve enhanced technical specifications, improved functionality, better 
user interfaces, new digital features, or the integration of advanced software. Reporting 
should capture: 

• New financial products or services introduced during the reporting period 
• Improvements made to existing financial products 
• The development process used to create these innovations 
• Whether the innovation is new to the institution, the domestic market, or the global 

market 
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Process innovation concerns changes in the methods used to deliver financial services. This 
includes new production techniques, upgraded equipment, digital platforms, or improved 
operational software that enhance service delivery or reduce operational costs. Regulators 
should document: 

• The adoption of new service delivery technologies 
• Automation of banking processes 
• Improvements aimed at reducing transaction costs or improving efficiency 

In addition to these core categories, regulators may also report on: 

• Marketing innovation, which includes new approaches to product promotion, 
pricing strategies, customer engagement, branding, or distribution channels. 

• Organizational innovation, which refers to structural changes within financial 
institutions such as reorganizing management functions, introducing new business 
models, or restructuring internal workflows to support innovation and improve 
performance. 

Together, these categories provide a comprehensive picture of how financial institutions 
innovate across products, operations, customer engagement, and internal management. 
 
6.2. Assessment of Innovation Inputs 
The second section focuses on the resources and capabilities that financial institutions 
invest in innovation. These inputs may include both tangible investments, such as 
technology infrastructure, and intangible assets, such as knowledge and human capital. 
Key indicators that regulators may collect include: 

• Financial R&D Intensity 
o Measured as research and development expenditure relative to total operating 

costs. 
o This metric indicates the financial commitment institutions make toward 

developing new products and services. 
• Human Capital 

o Measured by the share of research or technical staff relative to total staff. 
o Alternatively measured by staff education and training expenditure as a 

proportion of operating costs. 
• Information Technology (IT) Capital 

o Measured by IT expenditure relative to total operating costs. 
o This reflects the level of investment in digital infrastructure and technological 

capabilities. 
• Composite Innovation Input Indicator 

o A combined measure consisting of R&D expenditure, IT investment, and staff 
training expenditure relative to operating costs. 

o This provides a more holistic measure of innovation capacity. 
• Acquisition of Knowledge and Technology 

o Includes licensing patents, purchasing technical know-how, acquiring 
software platforms, or collaborating with external technology providers. 
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Assessing innovation inputs enables regulators to evaluate the innovation capacity of 
financial institutions and understand how resources are allocated toward future 
development. 
 
6.3. Assessment of Innovation Outputs 
While inputs measure resources devoted to innovation, the third section evaluates 
the tangible results of innovative activities. Regulators should track indicators that 
capture both the quantity and quality of innovation outcomes. 

Examples of innovation output indicators include: 

• The number of new or significantly improved financial products and 
processes introduced 

• The number of patents or intellectual property filings related to financial services 
• The number of research publications or technical reports produced by financial 

institutions 
• Growth in workforce expertise, including increases in specialized technical or 

research staff 
• Digitalization metrics: Adoption rates of digital channels (e.g., internet banking 

users/total customers, mobile banking users/total customers). 
• Organizational changes, such as new business units or shifts in operational 

structures designed to support innovation 
 
These indicators provide insights into how effectively financial institutions convert 
innovation inputs into meaningful outputs. 
 
6.4. Determinants of Financial Innovation 
This section examines the factors that influence a financial institution’s ability to 
innovate. Understanding these determinants allows regulators to identify structural drivers 
and barriers to innovation within the financial sector. 
 
Important determinants include: 

• Firm Size – Larger institutions may benefit from economies of scale that enable 
greater investment in innovation. 

• Firm Age – Older institutions may accumulate experience and knowledge through 
learning-by-doing. 

• Innovation Inputs – The availability of financial resources, skilled labour, and 
technological infrastructure. 

• Collaboration and Cooperation – Partnerships with other firms or research 
institutions can enhance innovation capacity. 

• Appropriability and Knowledge Spillovers – The ability to protect innovations 
through intellectual property rights. 

• Financial and Cost Constraints – High innovation costs, economic risks, or limited 
access to finance may hinder innovation. 

• Regulatory Environment – Regulations may either facilitate innovation through 
supportive frameworks or hinder it through compliance burdens. 

• Market Competition and Specialization – Market share, competition levels, and 
specialization within financial services can influence innovation incentives. 
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6.5. Innovative Collaborations 
Innovation increasingly depends on collaborative networks rather than isolated internal 
efforts. This section evaluates the sources of information and cooperation that financial 
institutions use to support innovation. 
 
Two broad categories of collaboration can be distinguished: 
 
Internal sources (intramural innovation): 

• In-house research and development 
• Internal innovation teams 
• Cross-departmental collaboration within the institution 

 
External sources (extramural innovation): 

• Market-based partners such as software vendors, consultants, competitors, and 
clients 

• Institutional sources such as universities, research centers, and government agencies 
• Industry platforms including conferences, exhibitions, trade fairs, and professional 

associations 
 
Monitoring these collaborations helps regulators understand how financial institutions 
access knowledge, technology, and expertise beyond their organizational boundaries. 
 
6.6 Effects or Results of Financial Innovation 
This section evaluates the direct outcomes of innovation, particularly in terms of business 
performance and financial inclusion. 
 
Business Performance 
Innovation can enhance the competitiveness and efficiency of financial institutions in several 
ways, including: 

• Expanding the range of financial products and services 
• Entering new markets and increasing market share 
• Improving service quality and customer experience 
• Increasing operational flexibility and service capacity 
• Raising value added through new revenue streams 

 
Additional indicators may include: 

• Innovation sales ratio, measuring revenue generated from innovative products 
relative to total sales 

• Cost reductions, especially through digital delivery channels 
• Environmental and sustainability improvements 
• Compliance with regulatory requirements 

 
Cost efficiency can also be assessed through delivery channel cost metrics, such as the 
average cost per transaction on internet banking, mobile banking, ATMs, point-of-sale 
systems, or call centers. 
 
Financial Inclusion 
Innovation can also expand access to financial services. Regulators should therefore monitor 
indicators that measure the usage of innovative financial channels, such as: 

• Internet banking users relative to total customers 
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• Mobile banking users relative to total customers 
• ATM usage rates 
• Online payment adoption 
• Agent banking usage in rural areas 

 
User cost indicators—such as the average cost per transaction across channels—can further 
reveal whether innovation is reducing financial service costs for consumers. 
 
6.7. Impact of Financial Innovation 
Beyond immediate outcomes, financial innovation can have broader microeconomic and 
macroeconomic impacts91. 
 
 
Bank Performance 
Key indicators include: 

• Bank output measures such as loans and deposits 
• Return on assets (ROA) and return on equity (ROE) 
• Non-performing loan ratios (NPLs) 
• Market share and profitability indicators 
• Share price volatility and other measures of market risk 
• Bank fragility indicators such as the Z-score 

 
Financial Stability 
Financial innovation can also introduce systemic risks. Regulators should therefore monitor 
indicators across several sectors: 

• Real sector: GDP growth, inflation, and fiscal balance 
• Corporate sector: leverage ratios, debt servicing capacity, and corporate defaults 
• Household sector: household assets, liabilities, and disposable income 
• External sector: exchange rates, foreign reserves, and capital flows 
• Financial sector: credit growth, capital adequacy, liquidity ratios, and leverage 
• Financial markets: equity indices, bond spreads, liquidity premia, and asset price 

volatility 
 

6.8. Financial Innovation and Risk Management Practices 
The final section addresses how financial institutions manage the risks associated with 
innovation. Because new financial products, technologies, and markets can introduce 
operational and systemic risks, effective risk management frameworks are critical. 
Regulators may gather this information through dedicated surveys or supervisory reviews.  
 
Key questions may include: 

• Whether the institution has a comprehensive risk management framework 
• Whether there is an independent risk review function 
• Which risk assessment tools are used, such as 

o Value at Risk (VaR) 
o Earnings at Risk 
o Basic risk metrics 

 
Institutions may also be asked to identify barriers to effective risk management, such as 
limited technological infrastructure, lack of analytical tools, or high implementation costs92. 
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7. Conclusion 
This article has provided a comprehensive update and enhancement of the understanding, 
measurement, and impact of financial innovation, integrating latest developments since the 
past decade. Financial innovation, defined as the creation and popularization of new 
financial products, services, instruments, technologies, institutions, and markets, continues 
to be a critical driver of economic performance and financial system transformation. Its 
evolution is shaped by a combination of demand and supply factors, including rapid 
technological progress, regulation, market dynamics, and macroeconomic conditions. 

Measuring financial innovation involves assessing both inputs (e.g., R&D, human capital, IT 
capital) and outputs (e.g., new products, patents, knowledge). Data sources range from 
innovation surveys and bank annual reports to financial press and websites. Methodologies 
for analysing the likelihood and success of innovation include binary logit models and two-
stage Tobit models, which consistently show that factors like firm size, R&D, collaboration, 
and financial resources drive innovation success. The impact of innovation extends to 
improved customer satisfaction, enhanced financial inclusion, and positive effects on bank 
financial and market performance (e.g., ROA, ROE, market share). While financial 
innovation undeniably boosts efficiency, as evidenced by the significantly lower transaction 
costs of digital channels compared to traditional ones, it also presents challenges related to 
bank fragility and systemic risk, necessitating robust regulatory oversight. 
 

In conclusion, financial innovation remains a double-edged sword, offering immense 
potential for economic growth and societal benefit while also posing risks that require 
careful management. For financial regulators, continuous monitoring of innovation inputs, 
outputs, and impacts—both at the micro and macro levels—along with vigilant oversight of 
risk management practices, is paramount. The structured reporting of financial innovation 
performance, incorporating the latest FinTech developments and their implications, is 
essential to harness the benefits of innovation while safeguarding financial stability in an 
increasingly dynamic global landscape. 
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