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Abstract 

Digital innovations are emerging to solve known problems using new digital tools or 

technologies. Digital innovations also have wide application for financial inclusion. Private 

sector agents are using digital innovations to increase financial inclusion in remarkable ways. 

This chapter explores the recent digital innovations that are changing the financial inclusion 

landscape toward digital financial inclusion. The study used the discourse analysis 

methodology. It was found that digital innovations, such as central bank digital currency 

(CBDC), cryptocurrency, embedded finance, artificial intelligence, wallet as a service (WaaS), 

Fintech, Bigtech, and decentralized finance (DeFi), are helping to accelerate digital financial 

inclusion in many parts of the world. Each of these digital innovations serve a specific purpose, 

and they contribute to accelerating digital financial inclusion in unique ways, even though they 

all pose some risks that can be mitigated with careful and purposeful regulation. 
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1. Introduction 

The rising number of people without bank accounts in the world has led policymakers and 

practitioners to invent innovative ways to increase financial inclusion for over two billion 

people who are unbanked, globally. Many of these innovations are digital in nature and are 

mostly the result of private sector intervention while very few digital innovations are led by 

the public sector. There is high optimism, even among academics, that digital innovations 

would accelerate financial inclusion by providing an easy, safe, and efficient way to bring 

formal financial services to marginalized and underserved populations (Chen et al. 2022; Yang 

et al. 2022; Lee et al. 2023). 

The recent COVID-19 pandemic of 2020–2022 accelerated the use of digital innovation to 

access basic financial services during the COVID-era lockdown and social distancing 

restrictions in many countries (Eton et al. 2023; Ravishankar et al. 2023). During this time, 

although many people transitioned to the digital economy, a large segment of the population 

were both digitally excluded and financially excluded (Gill et al. 2021; Bastick and Mallet-

Garcia 2022). This led to concerns about creating a more equitable and inclusive digital and 

financial system. As a result, several digital innovations have emerged to assist in creating a 

more inclusive digital and financial system (Malladi et al. 2021; Frost et al. 2021). 

This chapter explores some of these digital innovations. They include central bank digital 

currency, cryptocurrency, embedded finance, artificial intelligence, wallet-as-a-service, 

Fintech, Bigtech, and decentralized finance. By definition, a central bank digital currency is 

the digital alternative to fiat paper money and is issued by a central bank (Infante et al. 2022). 

Embedded finance is the incorporation of financial products and services into the business 

platforms of a non-financial services company (Ozili 2022a). Artificial intelligence is the use 

of computer systems to mimic human intelligence (Haenlei and Kaplan 2019). Wallet-as-a-

service refers to access and use of financial services from a customized wallet (Castejon-

Molina et al. 2023). Fintech entails access, use, and delivery of financial services using 

software technology (Puschmann 2017). Bigtech refers to large non-financial corporations that 

offer financial services on their own platforms (Frost et al. 2019; Liu et al. 2022). Decentralized 

finance (DeFi) describes access to financial services and products from a decentralized 

blockchain network and without requiring intermediaries (Harvey et al. 2021; Popescu 2022). 

These digital innovations are important, and they can be used to support ongoing efforts to 

increase financial inclusion. However, there is limited knowledge in the literature on the role 
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of these digital innovations in accelerating financial inclusion. The academic literature has not 

produced significant research on how these digital innovations might accelerate financial 

inclusion. This might be because these innovations are still emerging or due to lack of a 

research agenda in this area. Therefore, this chapter attempts to address this gap in the literature, 

by offering some insight into how these digital innovations might increase financial inclusion. 

The discussion in the chapter takes a generalist approach, meaning that the discussion is not 

specific to any country, even though the strategies discussed are applicable to most developing 

countries. 

The contribution of this study to the literature are twofold. First, the discussion in this chapter 

contributes to the literature that examines the role of digital innovations in improving 

development outcomes. The study shows that digital innovation can lead to positive 

development outcomes by accelerating financial inclusion for unbanked and underserved 

people. Second, the study contributes to the financial inclusion literature that examines the 

strategies or tools that are useful in accelerating financial inclusion. 

The rest of the study has three sections. Section 2 presents the literature review. Section 3 

identifies some of the digital innovations for increasing financial inclusion, while section 4 

presents the conclusion of the study. 

 

2. Literature Review 

Existing studies document some benefits of financial inclusion for societal development. 

Damodaran (2013) showed that financial inclusion benefits society by decreasing the inequality 

between the rich and the poor and by making it easier for low income and marginalized people 

to access the same formal financial services that the rich already have access to. Alnabulsi and 

Salameh (2021) showed that financial inclusion could be used as a strategy to accelerate 

economic development. They argued that financial inclusion may create opportunities for job 

creation, greater financial stability and it can make macroeconomic policies more effective, 

thereby leading to positive economic development. Valencia et al. (2021) investigated whether 

financial inclusion can complement societal development in terms of achieving the sustainable 

development goals. They found a causal association between financial inclusion and achieving 

the sustainable development goals. Similarly, Sarma and Pais (2011) observed that higher 

financial inclusion is correlated with greater human development because greater access and 
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use of finance, over time, lead to better income equality in society. Despite the contribution of 

financial inclusion to societal development, Mader (2018) warned that financial inclusion 

strategies could lead to the financializaton of poverty in society, and it may also lead to over 

indebtedness and may expose vulnerable poor people to risks. 

Recently, researchers have examined the role of digital technology in increasing financial 

inclusion. In the digital financial inclusion literature, for example, Bachas et al. (2018) 

emphasized that using digital technology could go a long way in delivering financial services 

to the people who need it the most. The authors further stressed that digital technology could 

bypass existing barriers that have hindered poor people from accessing essential financial 

services such as high transaction cost and the onerous paperwork required to open a basic bank 

account. It was also argued that innovations such as debit cards will not only reduce transaction 

cost but will also enable faster and quicker access to a bank account. Ferrata (2019) argued that 

digital instruments may boost financial inclusion for the poor because the weakest and poorest 

among us can use digital instruments to access financial services to improve their life 

conditions and it contributes to attaining the sustainable development goals; therefore, digital 

tools and digital finance can help in leaving no one behind toward greater financial inclusion. 

Gallego-Losada et al. (2023), in a survey of prior studies, document that the deployment of 

information and communication technologies (ICT) to achieve financial inclusion has given 

rise to digital financial inclusion, and digital financial inclusion has created opportunities to 

expand financial services to unbanked and underserved people which contribute to poverty 

reduction and social development. Kulkarni and Ghosh (2021) showed that there is much 

progress in digital financial inclusion in India, and digital financial inclusion is giving women 

greater social autonomy and financial independence. Despite this, many women in India still 

face a significant barrier that prevent them from accessing digital financial services and the 

barrier is the wide gender gap in digital financial inclusion in India. The authors conclude by 

suggesting that financial inclusion policies should be gender-sensitive to close the gender gap 

in digital financial inclusion for women in India. Shen et al. (2020) assessed the medium or 

channel through which financial inclusion is achieved in China and found that financial literacy 

and usage of digital financial services are the most potent mediums through which financial 

inclusion is achieved in China. They recommend that policymakers in China should focus on 

improving consumer’s use of digital financial services and increasing their financial literacy 

level. Dluhopolskyi et al. (2023) assessed the effect of the COVID-19 pandemic on digital 

financial inclusion. The pandemic led to lockdown which abruptly reduced physical access to 
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financial institutions and reduced access and use of basic financial services. They showed that 

many people turned to digital innovations during the pandemic in order to access existing 

financial services, and some of the digital innovations that were used to advance financial 

inclusion during the pandemic emerged before the pandemic, but the pandemic made them 

more popular such as artificial intelligence, cryptocurrency, central bank digital currency, the 

Internet of Things (IoT), and blockchain technology. As a result, the demand for these 

innovations ballooned during the COVID-19 pandemic and they helped to improve access to 

financial services. 

 

3. Some Recent Development 

This section highlights some recent innovative developments that are being used to increase 

financial inclusion. They are mostly central bank digital currency (CBDC), cryptocurrency, 

embedded finance, artificial intelligence (AI), wallet-as-a-service (WaaS), Fintech, Bigtech, 

and decentralized finance (DeFi). Some of these digital innovations require internet 

connectivity to function while others can operate offline as shown in Table 1. 

 

Table 1 Digital innovations with online and offline capabilities 

Digital 

innovations 

Can operate 

with internet 

connectivity 

Can operate 

offline  

Remarks 

CBDC ✓ ✓ CBDC can operate both online and 

offline 

Cryptocurrency ✓  All cryptocurrency users need 

internet to operate. They need 

internet to connect with other 

cryptocurrency users 

Embedded 

finance 

✓  Users need internet connection 

Artificial 

intelligence 

✓ ✓ AI can operate both online and 

offline because AI systems can 
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interact with the trained data 

without needing to connect to other 

AI systems 

Wallet as a 

service 

✓  All WaaS platforms need internet to 

operate 

Fintech ✓  All Fintech platforms need internet 

to operate 

Bigtech ✓  All Bigtech platforms need internet 

to operate 

Decentralized 

finance 

✓  Most blockchain networks and 

decentralized apps (dApps) rely on 

the internet to work 

 

 

3.1. Role of Wallet-as-a-Service 

Wallet-as-a-service (WaaS) has the potential to increase access to digital financial services and 

is, therefore, beneficial for digital financial inclusion. WaaS refers to any API-based service or 

solution that enable unbanked and underserved users to open, manage, and secure a digital 

account in a wallet. Users of WaaS can use the funds in their wallet to trade and to make an 

investment digitally to generate income and improve their well-being. WaaS is remarkable 

because it allows unbanked and underserved adults to seamlessly open a digital account in a 

wallet, manage their account without needing technical or sophisticated knowledge of 

blockchain technology, and it enables them to access their wallet from any device at any time 

and from any location, thereby closing the physical barriers to financial services. 

Many providers of digital financial services in the private sector are turning to wallet-as-a-

service to increase financial inclusion. Deploying WaaS allows providers of digital financial 

services to incorporate ready-made solutions into a wallet and deliver the wallet to unbanked 

and underserved adults to meet their unique needs. WaaS offers many advantages for financial 

inclusion. It presents a reliable solution-in-hand to meet the financial inclusion needs of 

unbanked and underserved adults as well as for SMEs. It has features that enable the storing of 

digital money or digital assets. It facilitates seamless cross-border digital payments and 

transactions at exceptionally low cost. Users can easily obtain the wallet that offer the specific 
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financial services they need, thereby enabling them to access other digital financial services 

easily. 

Despite the potential of WaaS to increase financial inclusion, there are challenges that could 

hinder the widespread adoption of wallet-as-a-service. One, the presence of a weak or poor 

digital (blockchain) infrastructure is a challenge. Many countries have a weak or poor digital 

(blockchain) infrastructure that hinders the widespread use of WaaS. Blockchain infrastructure 

may be slow and may not offer fast payment  to users. Therefore, a weak digital (blockchain) 

infrastructure may not be able to deploy WaaS effectively. This problem is further compounded 

by slow internet connectivity. Two, digital literacy and poor knowledge of WaaS is also a 

challenge. Knowledge of WaaS is still limited among the population. Three, the regulation of 

WaaS is slow and emerging. This may slowdown the widespread adoption of WaaS. Four, the 

risk of security breaches is high such as unauthorized access to user wallet that leads to loss of 

funds in a digital account held in the wallet. This is a significant challenge because users’ 

monies are only as secure as the wallet themselves. 

3.2. Role of Embedded Finance 

Many small businesses are financially excluded. They obtain funding from informal sources. 

They rely mostly on family, friends, and own funds to raise capital and debt to fund their 

business. Embedded finance provides an opportunity to change this trend. Embedded finance 

enables individuals and small business owners to participate in the formal financial system and 

obtain the funds they need to start and manage their business. Embedded finance entails 

integrating basic financial services into the product offerings of non-financial firms using APIs 

(Ozili 2022a). Embedded finance can increase financial inclusion for individuals, small 

businesses, and MSMEs by giving them the financial tools they need to access funds cheaply, 

manage their business, and to withstand economic shocks. Many large businesses already offer 

embedded financial services such as Amazon, Google, Facebook, and Uber. For example, Uber 

(a non-financial company) integrated a payment and lending service on its app to allow 

customers make payment without using their own bank app, and the app allows Uber drivers 

to borrow money (or obtain a loan) from Uber. In the same way, individuals and small 

businesses can embed basic financial services into their business. This will enable them to 

provide a convenient and seamless payment experience for their customers at check-out and 

will also enable them to access cheap and quick funding to start and manage their business. 

Furthermore, banks and fintech players can reach underserved people and communities by 
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embedding financial services into their mobile devices and in the e-commerce platforms they 

patronize. This way, banks and fintech players will be able to serve a larger audience and 

provide financial services to many unbanked adults. 

3.3. Role of Artificial Intelligence and Robotics 

Over the years, banks have been accused of favoring middle-income and high-income 

customers and abandoning poor and low-income customers in the provision of affordable credit 

and other financial services. In fact, traditional risk management models and bank regulation 

encourage banks to avoid doing significant business with poor and low-income customers 

because of their high-risk profiles, thereby creating inequality in the formal financial system. 

This inequality is pervasive in the financial services industry because banks do not want to lend 

to low-end risky customers, and it leads to unequal access to credit and other banking services. 

AI and robotics may offer a solution. AI and robotics can help to democratize access to financial 

services for both unbanked adults, high-end, and low-end customers. AI and robotics can be 

used to increase financial inclusion for the unbanked by overcoming the challenges of 

documentation-based tiered know-your-customer (KYC) identification (Kshetri 2021). It 

allows unbanked adults to use face recognition to meet KYC identification requirements. This 

will expand access to financial services for unbanked adults in neglected communities. After 

meeting KYC requirements using face recognition, AI and robotics can also be used to generate 

alternative non-financial data which can be used to generate credit scores for unbanked adults 

to enable them access formal credit easily and cheaply (Ozili 2021). Predictive robotics and AI 

through machine learning can also be used to study customers transaction patterns and generate 

credit scores based on the observed patterns. Lenders can use the generated credit scores to 

widen access to formal credit for underserved customers and for unbanked adults in neglected 

communities (Kshetri 2021). Banks can also use AI and robotics to (i) reduce systemic 

inequality in the provision of formal financial services to high-end and low-end customers, (ii) 

change how consumers access their formal accounts and using a more equitable approach, (iii) 

manage risks, (iv) meet customer needs, and (v) offer affordable credit to unbanked and 

underserved customers outside of their customer base (Ozili 2021; Kshetri 2021). Despite the 

potential for AI and robotics to expand financial inclusion, AI and robotics should be deployed 

carefully to avoid known risks, such as data privacy issues, the replication of societal biases in 

machine learning models, and over-indebtedness through easy access to digital loans (Kshetri 

2021; Ozili 2021; Yasir et al. 2022). 
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3.4. Role of Central Bank Digital Currency 

In many countries, central banks are responsible for accelerating financial inclusion and they 

are constantly in search for effective ways to accelerate financial inclusion. Many central banks 

are considering using a retail central bank digital currency (CBDC) to increase financial 

inclusion for unbanked adults. A central bank digital currency is a digital currency or digital 

money that is issued by a central bank and delivered through an account-based wallet or a token 

(Auer and Böhme 2020; Ozili 2023d). CBDC may increase financial inclusion in several ways. 

CBDC can bring many unbanked adults into the formal financial system by first creating digital 

identities for unbanked adults (Ozili 2023a). CBDC can also increase financial inclusion 

through ownership of a digital wallet. Individuals without a bank account can own a CBDC 

digital wallet. They can open a CBDC account to store money digitally, build a credit score, 

and access other financial instruments or financial services available on the CBDC platform 

(Allen et al. 2022; Ozili 2023b). Owning a CBDC account does not require burdensome 

documentation, which makes it easier to enroll compared to the burdensome documentation 

required by traditional banks (Ozili 2023a). Also, the deployment of offline CBDC will 

increase financial inclusion for unbanked adults who lack access to internet connectivity either 

due to lack of internet infrastructure or due to the high cost of internet broadband (Ozili 2023a). 

To succeed, central banks must determine the best use case of CBDC for financial inclusion 

and they should ensure that the CBDC is designed with features that increase financial 

inclusion for unbanked adults. 

3.5. Role of Bigtech 

Bigtech emerged from the need of non-financial firms to offer financial services. Bigtech refers 

to large non-financial companies that operate platforms that are used by a very large number 

of people and businesses over the internet (Stulz 2019; Frost et al. 2019; Beck et al. 2022; Ozili 

2023c). Bigtech can be found mainly in e-commerce (i.e., Amazon and eBay), social media 

(i.e., Twitter, Facebook, and YouTube), internet search (Google and Yahoo), mobile phone 

hardware and software (i.e., Apple, IOS, and Android), ride hailing (i.e., Uber and Lyft), and 

in telecommunications (Frost et al. 2019). Bigtech increases financial inclusion by allowing 

firms to access the financial services and products offered on their platforms (Ozili 2023c). 

Bigtech uses Big Data and machine learning to generate credit scores for clients that want to 

access the loans offered on the platforms of Bigtech firms.  (Stulz 2019). As a result, they 

provide convenience and eliminate the need for their clients to visit a physical bank (Frost et 
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al. 2019). Bigtech also offer working capital in the form of loans to SMEs to meet their liquidity 

needs and to help them withstand unexpected financial shock, thereby increasing access to 

finance for SMEs which is beneficial for financial inclusion (Beck et al. 2022; Ozili 2023c). 

However, the use of Bigtech to advance financial inclusion is challenging because they pose 

significant financial stability risks, unfair competitive advantage, and data governance risks. In 

other words, Bigtech firms may become too big to fail which would be detrimental for users 

on their platforms if they fail. Bigtech firms also have competitive advantages over smaller 

firms, and they may kick out small players in that space. There are also data governance issues, 

such as when collected personal data are not protected or when collected personal data are used 

to manipulate consumer preferences. 

3.6. Role of Fintech 

Fintech is also another exciting innovation that has huge potential to accelerate financial 

inclusion. Fintech, also known as financial technology, entails the use of mobile phones, 

software, and agent networks to enhance access to formal financial services (Sahay et al. 2020). 

Many fintech providers offer mobile phone-enabled financial services to ensure equal access 

and use of financial services for the unbanked and underserved segment of the population (Ozili 

2018; Makina 2019). Fintech providers have made it easier to onboard more customers and 

obtain digital loans simply by uploading minimal documentation or credentials into online 

digital platforms (Morgan 2022). Fintech is also advancing financial inclusion by reducing 

operating costs, lowering transaction costs, increasing efficiency in the delivery of financial 

services, reaching people in remote and rural areas, and serving unbanked adults that are 

abandoned by traditional banks (Philippon 2019; Ozili 2018). Despite the potential for Fintech 

to increase financial inclusion, Fintech poses some risks such as cybersecurity risks, weak 

regulation, over-lending, data privacy, fraud, financial illiteracy, over-indebtedness, and lack 

of consumer trust (Philippon 2019; Hollanders 2020; Ozili 2023b). 

3.7. Role of Cryptocurrencies 

Cryptocurrencies are digital currencies that serve multiple purposes. Cryptocurrencies are 

stored and transferred digitally and do not require physical banking infrastructure which makes 

them useful in expanding financial services in locations and communities where traditional 

banking services are unavailable or inaccessible (Ozili 2023b). People without internet 

connection can access cryptocurrencies, thereby removing geographical barriers (Kim et al. 
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2022). Also, there is no requirement to own a cryptocurrency account and it can be accessed 

through mobile phones, thereby making it a useful tool for expanding access to financial 

services for unbanked and underserved adults who cannot be served by traditional banks 

(Chung et al. 2023). There is also the view that unbanked adults can use cryptocurrency to 

make an investment, build wealth, and earn income which would enable them to rise above 

poverty and live a better life (Ozili 2023b). However, the problems with using cryptocurrency 

to increase financial inclusion are that cryptocurrencies are not primarily designed for the 

purpose of serving unbanked adults (Carmona 2022). This is because cryptocurrencies are often 

expensive, volatile, complex, and unsafe which is contrary to what banked adults really need – 

they need a safe, stable, reliable, and an inexpensive way to access financial services (Kim et 

al. 2022). 

3.8. Role of DeFi 

Decentralized finance (DeFi) allows people to access financial services and products over a 

decentralized blockchain network and without requiring intermediaries (Popescu 2022). DeFi 

aims to democratize access to financial services using peer-to-peer relationships that do not 

require financial intermediaries. DeFi may increase financial inclusion by (i) giving banked 

adults control of their money and data which ensures greater privacy and security, (ii) 

empowering unbanked adults with digital wallets which they can use to access savings, 

insurance, and other banking products through their smartphones over the internet (Ozili 

2022b), (iii) lowering access barriers and expanding access to DeFi platforms using 

smartphones and other digital devices, (iv) enabling users to borrow funds or lend their assets 

on a peer-to-peer basis and without undertaking the traditional loan screening checks, (v) 

ensuring seamless low-cost cross-border transactions, and (vi) enabling developers to build 

customized financial services that meet the specific needs of unbanked adults (Popescu 2022). 

Although DeFi can increase financial inclusion, the risks posed by DeFi include the 

vulnerability of smart contracts, regulatory uncertainty, and interoperability issues, among 

others (Popescu 2022; Ozili 2022b). 
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4. Conclusion 

The purpose of the chapter was to highlight the recent digital innovations that are changing the 

financial inclusion landscape. These developments are simply the emerging digital innovations 

that are helping to accelerate financial inclusion in many parts of the world. Some of the recent 

developments that were identified in this study include central bank digital currency, 

cryptocurrency, embedded finance, artificial intelligence, wallet-as-a-service, Fintech, Bigtech, 

and decentralized finance. It was shown that each of these digital innovations serve a specific 

purpose, and they contribute to accelerating financial inclusion in unique ways, even though 

they all pose some risks that can be mitigated with careful and purposeful regulation. These 

digital innovations will undoubtedly play an important role in advancing financial inclusion in 

the future. Therefore, the private sector should be encouraged to develop more low-risk digital 

financial innovations that can accelerate financial inclusion. Policymakers should support the 

private sector by developing appropriate regulatory frameworks that can accommodate 

emerging digital financial innovations that have the potential to expand access to financial 

services. However, such regulation should mitigate risks without stifling innovation. Other 

developments that could be explored in a future research study include non-fungible tokens, 

Internet-of-Things (IoT), and the metaverse. 
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