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Abstract- The rapid evolution of digital technologies 

presents a transformative opportunity for African 

banking and payments ecosystems, which continue 

to grapple with infrastructure gaps, legacy systems, 

and fragmented regulatory environments. Despite 

the proliferation of mobile money, fintech 

innovation, and expanding digital financial 

services, many institutions across the continent 

remain at varying and often early stages of digital 

maturity. To address this disparity and provide a 

structured path toward innovation and resilience, 

this proposes a Digital Transformation Maturity 

Model for Africa’s Banking and Payments 

Infrastructure (DTMM-Africa). The model 

conceptualizes digital transformation as a 

progressive, multidimensional process comprising 

five key stages: Initiation, Digitization, Integration, 

Optimization, and Innovation. It is built on five core 

dimensions critical to banking modernization: 

Technology and Infrastructure, Data and Analytics, 

Governance and Compliance, Customer 

Experience, and Ecosystem Partnerships. Each 

maturity stage is defined by specific indicators that 

institutions can use to assess their readiness, set 

strategic goals, and benchmark progress. This 

framework is informed by existing digital maturity 

theories, contextualized for the African landscape 

through regional case studies (e.g., Nigeria’s real-

time payment systems, Kenya’s mobile money-bank 

convergence, Ghana’s interoperability platforms), 

and supported by policy insights. The model 

emphasizes not only technological capacity but also 

regulatory agility, institutional collaboration, and 

customer-centric design as prerequisites for 

meaningful digital transformation. The DTMM-

Africa provides a practical roadmap for banks, 

fintechs, regulators, and development partners to 

align investments, coordinate reforms, and 

accelerate innovation. It is intended to support 

inclusive financial development, foster regional 

integration, and position African financial 

ecosystems to compete in a globally digitized 

economy. Future research should explore 

automated maturity assessments, cross-border 

digital compliance mechanisms, and inclusive UX 

standards tailored to African markets. 

 

Index Terms- Digital, Transformation, Maturity 

model, Driving innovation, African banking, 

Payments infrastructure 

 

I. INTRODUCTION 

 

In the era of digital globalization, banking and 

financial services are undergoing rapid and 

transformative change (Akinbola, O.A. and Otoki, 

2012; Lawal et al., 2014). Around the world, 

traditional financial institutions are leveraging cloud 

computing, artificial intelligence (AI), blockchain, 

and data analytics to improve efficiency, personalize 

customer experiences, and deliver more inclusive 

services (Lawal et al., 2014; Otokiti and Akorede, 

2018). The digital transformation of banking is not 

merely a technological shift but a strategic 

realignment of institutional processes, business 

models, and customer engagement (Ajonbadiet al., 
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2015; Otokiti, 2017). In advanced economies, this 

transformation has matured into platform-based 

ecosystems that integrate payments, credit, wealth 

management, and even insurance in seamless, 

customer-centric digital journeys (SHARMA et al., 

2019; Otokiti, 2012). 

 

In contrast, Africa’s banking and payments sectors 

are simultaneously facing immense challenges and 

unprecedented opportunities (Ajonbadi et al., 2016). 

On one hand, fintechs and mobile money operators 

have emerged as catalysts for financial inclusion. 

Services like M-Pesa in Kenya, Paga in Nigeria, and 

MTN MoMo across West Africa have enabled 

millions of previously unbanked individuals to access 

digital financial services (Otokiti, 2018; Adenuga et 

al., 2019). Africa is currently home to more than half 

of the world’s mobile money accounts, demonstrating 

a unique leapfrogging of conventional banking 

structures. On the other hand, infrastructure gaps, 

regulatory fragmentation, and institutional inertia 

continue to hinder the continent’s ability to scale 

these innovations systemically (Otokiti and Akinbola, 

2013; Ajonbadi et al., 2014). 

 

Many banks in Africa still rely on legacy core 

banking systems, operate in regulatory environments 

that lag behind technological advances, and face high 

costs in modernizing their platforms (Zalan and 

Toufaily, 2017; Wilson, 2017). Payment 

infrastructures are often non-interoperable across 

institutions and borders, impeding the realization of 

continent-wide financial integration, despite 

initiatives such as the African Continental Free Trade 

Area (AfCFTA) and the Pan-African Payment and 

Settlement System (PAPSS). These innovation 

bottlenecks limit the scalability and efficiency of 

digital finance, despite the continent's burgeoning 

youth population, growing smartphone penetration, 

and expanding internet access. 

 

The central problem, therefore, is that fragmented 

digital systems, uneven institutional capacity, and 

regulatory lag are inhibiting Africa's banking sector 

from fully leveraging the benefits of digital 

transformation (Ng'ambi et al., 2016; Abrahams, 

2017). This fragmentation not only slows innovation 

but also undermines customer trust, increases 

operational costs, and perpetuates financial exclusion. 

While individual fintechs and mobile platforms may 

demonstrate strong innovation potential, their 

integration into formal financial systems and cross-

border frameworks remains limited and uneven. 

Without a unified approach to digital transformation, 

many African institutions risk falling further behind 

global counterparts in terms of both competitiveness 

and resilience (George et al., 2016; Ndemo and 

Weiss, 2017). 

 

To address this, the objective of this review is to 

propose a Digital Transformation Maturity Model for 

African Banking and Payments Infrastructure 

(DTMM-Africa). This model aims to provide a 

structured, progressive framework that financial 

institutions, regulators, and ecosystem stakeholders 

can use to assess their current capabilities, identify 

gaps, and chart a roadmap toward more integrated, 

innovative, and resilient digital infrastructures. 

Unlike generic maturity models developed for high-

income markets, DTMM-Africa is contextually 

adapted to reflect Africa’s regulatory diversity, 

infrastructural constraints, and financial inclusion 

imperatives. 

 

The DTMM-Africa is built upon five progressive 

stages—Initiation, Digitization, Integration, 

Optimization, and Innovation—each defined by 

specific criteria across five core dimensions: 

Technology and Infrastructure, Data and Analytics, 

Governance and Compliance, Customer Experience, 

and Ecosystem Partnerships. These dimensions are 

essential for the modernization of banking 

institutions and the development of agile, inclusive 

payment systems. 

 

The methodology used to construct the DTMM-

Africa model is rooted in a conceptual framework 

informed by extensive literature review on digital 

transformation, maturity models, and financial 

innovation theories. It integrates case studies of 

successful African initiatives—such as Nigeria's 

NIBSS instant payments platform, Ghana’s 

interoperability framework, and Kenya’s mobile 

banking convergence—with insights from policy 

reports, regulatory white papers, and strategic 

roadmaps from pan-African and global financial 

development institutions. The model is also 

influenced by global maturity frameworks such as the 
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Capability Maturity Model Integration (CMMI), 

while adjusting for the unique challenges of the 

African context, including informal economies, 

limited credit penetration, and mobile-first user 

behavior (Langston and Ghanbaripour, 2016; Arends 

and Advisory, 2018). 

 

This presents DTMM-Africa as a practical and 

context-aware tool to support digital transformation 

planning, benchmarking, and policy alignment. By 

enabling institutions to understand their maturity 

stage and prioritize areas for investment and reform, 

the model seeks to accelerate the development of a 

more integrated, innovative, and inclusive financial 

ecosystem across the African continent. 

 

II. METHODOLOGY 

 

The PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) 

methodology was used to guide the systematic 

literature review informing the development of the 

Digital Transformation Maturity Model for Driving 

Innovation in African Banking and Payments 

Infrastructure. The review process followed a 

structured and replicable approach to identify, screen, 

and select relevant academic and grey literature, 

ensuring the model is grounded in empirical evidence 

and best practices. 

 

The data sources included Scopus, Web of Science, 

IEEE Xplore, ScienceDirect, and Google Scholar, as 

well as policy documents from international financial 

institutions such as the World Bank, African 

Development Bank (AfDB), the International 

Monetary Fund (IMF), the Alliance for Financial 

Inclusion (AFI), and regional regulators such as the 

Central Bank of Nigeria and the Bank of Ghana. The 

search strategy applied Boolean operators and 

keywords such as “digital transformation,” “banking 

maturity model,” “financial innovation,” “Africa 

fintech,” “payments infrastructure,” and “financial 

inclusion.” Literature published between 2010 and 

2024 was considered, reflecting the period of rapid 

fintech expansion and digital finance adoption across 

the continent. 

 

The initial search yielded 362 documents. After 

removal of duplicates and non-English publications, 

275 records were screened based on title and abstract 

relevance. Of these, 126 full-text documents were 

assessed for eligibility using inclusion criteria: (i) 

relevance to banking or payments systems, (ii) focus 

on digital transformation or technology adoption, and 

(iii) applicability to African or developing country 

contexts. Studies focusing exclusively on high-

income economies, non-financial sectors, or 

speculative technologies without operational case 

studies were excluded. A total of 62 sources met the 

criteria and were included in the final synthesis. 

 

The extracted data were thematically analyzed and 

categorized under five thematic dimensions: 

technology and infrastructure, data and analytics, 

governance and compliance, customer experience, 

and ecosystem collaboration. These informed the 

design of the DTMM-Africa framework, supported 

by illustrative African case applications. The 

transparent use of PRISMA ensures replicability, 

reduces bias, and strengthens the model’s analytical 

and policy relevance. 

 

2.1 Theoretical Foundations 

 

The development of a Digital Transformation 

Maturity Model tailored to African banking and 

payments infrastructure draws upon multiple 

theoretical foundations spanning digital maturity 

assessment, innovation diffusion, technology 

adoption, and financial development economics. 

These theories offer structured insights into how 

organizations evolve, how technology permeates 

societies, and how financial systems catalyze 

inclusive growth (Zhao and Wry, 2016; Spigel, 

2017). This provides an integrative overview of three 

key conceptual domains: digital maturity models, 

innovation and technology adoption theories, and 

financial inclusion frameworks within development 

economics. 

 

Digital maturity models (DMMs) provide structured 

frameworks to assess and guide the evolution of 

digital capabilities within organizations. These 

models typically define sequential stages through 

which institutions progress as they adopt and 

institutionalize digital technologies, moving from ad 

hoc or experimental deployments to fully optimized, 

data-driven ecosystems. 
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One of the earliest and most widely adopted 

frameworks is the Capability Maturity Model 

(CMM), developed by the Software Engineering 

Institute. Originally designed for software 

development processes, CMM defines five levels of 

maturity: Initial, Repeatable, Defined, Managed, and 

Optimizing. Although domain-specific, this model 

laid the foundation for assessing organizational 

learning, standardization, and process 

improvement—principles that extend naturally to 

digital transformation initiatives. 

 

Building upon CMM, various digital-specific 

maturity models have emerged to reflect the 

complexity of modern information systems and 

business ecosystems. For instance, Deloitte’s Digital 

Transformation Maturity Model (DTMM) 

encompasses six dimensions: customer, strategy, 

technology, operations, organization and culture, and 

data. Each dimension is assessed across five maturity 

levels, from “initial” to “leading,” enabling firms to 

benchmark their digital readiness and develop 

targeted strategies. 

 

In the financial services domain, digital maturity 

models help institutions evaluate capabilities such as 

real-time data analytics, cloud adoption, digital 

product development, and omnichannel service 

delivery (Mittal et al., 2018’; Hamidi et al., 2018). 

However, these models are largely tailored to high-

income contexts with advanced infrastructure and 

high digital literacy. For African institutions 

operating within infrastructural, regulatory, and 

socio-economic constraints, a contextual adaptation 

is necessary. The DTMM-Africa model thus builds 

upon the core principles of global DMMs but 

modifies indicators and progression logic to reflect 

the unique features of the African banking and 

payments ecosystem. 

 

Understanding how financial institutions and users 

adopt new digital tools also requires a theoretical 

grounding in innovation diffusion and technology 

acceptance models. The Diffusion of Innovations 

(DOI) theory, formulated by Everett Rogers, explains 

how innovations spread through a population over 

time. According to this theory, adoption is influenced 

by factors such as relative advantage, compatibility, 

complexity, trialability, and observability. The model 

identifies five categories of adopters—innovators, 

early adopters, early majority, late majority, and 

laggards—each with different attitudes toward risk 

and change. 

 

In the African banking context, DOI helps explain the 

variable uptake of technologies like mobile money, 

biometric authentication, and open banking APIs 

across regions and demographic groups. For 

example, early adoption of mobile money services in 

Kenya contrasts with slower uptake in countries with 

less telecommunications infrastructure or regulatory 

support. 

 

Complementing DOI, the Technology Acceptance 

Model (TAM) developed by Davis emphasizes two 

primary drivers of technology adoption: perceived 

usefulness and perceived ease of use. Variants of 

TAM such as the Unified Theory of Acceptance and 

Use of Technology (UTAUT) incorporate additional 

factors like social influence, facilitating conditions, 

and user trust. In financial services, these models are 

crucial for understanding customer adoption of 

mobile banking apps, digital wallets, and online 

credit systems—especially in underserved or 

skeptical user segments (Zhang et al., 2018; Omarini, 

2018). 

 

From an institutional perspective, technology 

adoption is also shaped by organizational readiness, 

IT competence, and leadership commitment, as 

described in frameworks like the Technology-

Organization-Environment (TOE) model. African 

banks and fintechs, often constrained by legacy 

systems, skills gaps, and regulatory uncertainty, must 

navigate these factors to move from pilot innovation 

to operational scale. The DTMM-Africa model 

therefore incorporates stages of adoption that 

recognize not just technological availability, but the 

internal and external environments that enable or 

inhibit transformation. 

 

The third foundational pillar of the DTMM-Africa 

model lies in development economics, particularly 

the literature on financial inclusion as a driver of 

economic development. Financial inclusion refers to 

the access and effective use of formal financial 

services by individuals and businesses, particularly 
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those traditionally excluded due to poverty, 

geography, or informality. 

 

Numerous studies have shown that inclusive financial 

systems enhance economic growth, reduce inequality, 

and support poverty alleviation. Access to savings, 

credit, insurance, and payment mechanisms enables 

households to smooth consumption, invest in 

education and health, and respond to economic 

shocks. For small and medium enterprises (SMEs), 

financial access facilitates capital formation and 

operational stability. In sub-Saharan Africa, where a 

large proportion of the population remains unbanked, 

digital financial services have emerged as critical 

enablers of inclusion (Osano and Languitone, 2016; 

Igwe et al., 2018). 

 

Infrastructure—both digital and financial—is central 

to this transformation. The World Bank’s Digital 

Economy for Africa (DE4A) initiative highlights the 

importance of interoperable payment systems, digital 

ID frameworks, and affordable internet access in 

driving inclusive finance. Likewise, the Alliance for 

Financial Inclusion (AFI) emphasizes regulatory 

innovation, consumer protection, and gender-

inclusive policies as essential elements of digital 

financial inclusion. 

 

The DTMM-Africa model is designed not just to 

assess technological sophistication, but also to 

capture progress toward inclusive innovation. This 

includes the ability of institutions to serve 

marginalized groups, build trust among low-literacy 

users, and support regulatory frameworks that protect 

consumers while fostering innovation. It 

acknowledges that digital maturity in the African 

context must be evaluated not only by the 

sophistication of technologies adopted, but also by 

their social utility and accessibility. 

 

2.2 African Banking and Payments Landscape 

 

The African banking and payments landscape is 

undergoing a dynamic transformation, marked by 

rapid technological innovation, shifting customer 

expectations, and evolving regulatory responses. 

While the continent lags behind advanced economies 

in traditional financial infrastructure, it has emerged 

as a global leader in certain domains of digital 

finance, particularly mobile money. The interplay 

between legacy institutions, new entrants, and policy 

actors is reshaping how financial services are 

delivered, accessed, and regulated (Chiu, 2016; 

Fasnacht, 2018). However, progress remains uneven, 

and significant structural and systemic challenges 

continue to constrain the full realization of an 

inclusive, integrated, and innovation-driven financial 

ecosystem. 

 

The African financial services ecosystem comprises 

four primary categories of actors: commercial banks, 

fintech startups, mobile network operators (MNOs), 

and regulatory institutions. Traditional banks, long 

the custodians of formal financial intermediation, are 

increasingly facing competition from agile fintech 

firms and MNOs that offer more accessible, lower-

cost alternatives. Many banks still operate legacy 

core banking systems with limited digital touchpoints 

and geographic reach, particularly in rural and peri-

urban areas (Foth, 2017; Chuen and Deng, 2017). 

 

Fintechs have emerged as key disruptors, leveraging 

mobile-first strategies and cloud-native platforms to 

deliver innovative solutions in payments, savings, 

lending, and wealth management. These startups 

often fill gaps left by traditional banks, particularly in 

serving small businesses, informal sector participants, 

and youth populations. Kenya’s M-Pesa, Nigeria’s 

Flutterwave, and South Africa’s Yoco are prominent 

examples of African fintechs transforming digital 

payments, merchant services, and cross-border 

remittances. 

 

Mobile Network Operators (MNOs) play a 

particularly critical role in Africa’s financial 

ecosystem due to their ubiquitous reach and robust 

mobile infrastructure. By leveraging SIM-based 

wallets and USSD interfaces, MNOs have enabled 

millions of unbanked individuals to transact digitally 

without needing a bank account. MTN MoMo, 

Orange Money, and Airtel Money collectively serve 

over 400 million users across Africa. 

 

Regulators and central banks are evolving to 

accommodate these trends, often balancing 

innovation promotion with consumer protection and 

systemic stability. Entities such as the Central Bank 

of Kenya, Central Bank of Nigeria, and Bank of 
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Ghana have introduced regulatory sandboxes, 

payment system oversight frameworks, and digital ID 

integration policies to foster innovation within 

controlled parameters. However, differences in 

regulatory capacity, enforcement, and openness to 

innovation continue to characterize the regional 

landscape (Cooke, 2016; Bromberg et al., 2017). 

 

Africa is home to some of the most advanced mobile 

money markets in the world. Mobile money usage 

continues to rise, with over 760 million registered 

accounts and transaction volumes exceeding $800 

billion in 2022, according to GSMA. Countries like 

Kenya, Ghana, and Côte d’Ivoire report mobile 

money penetration rates above 70%, while others, 

including Nigeria and Ethiopia, are beginning to 

liberalize the sector to enable similar growth. 

 

The rise of instant payments and real-time settlement 

systems is another notable trend. Nigeria’s NIBSS 

Instant Payments (NIP), launched in 2011, has 

facilitated rapid, low-cost fund transfers and spurred 

fintech innovation. Ghana’s GhIPSS and Tanzania’s 

TIPS also illustrate regional efforts to achieve real-

time interoperability across banks and MNOs. These 

platforms enhance liquidity, reduce transaction costs, 

and support the digitization of small-value 

payments—critical for financial inclusion. 

 

Digital identity systems are increasingly recognized 

as foundational enablers of financial access (Atick, 

2016; Domingo and Enríquez, 2018). Countries such 

as Nigeria (via the National Identity Number, NIN) 

and Ghana (via the Ghana Card) have integrated 

biometric digital IDs into banking and mobile money 

onboarding processes. This has streamlined know-

your-customer (KYC) compliance and enabled 

scalable, secure customer verification. As more 

governments roll out national ID programs, 

interoperability and cross-sector integration will be 

key to unlocking their full potential (Eimicke, 2018; 

Charalabidis et al., 2018). 

 

Beyond national initiatives, regional and continental 

integration efforts such as the Pan-African Payment 

and Settlement System (PAPSS), launched under the 

AfCFTA, seek to harmonize cross-border payments 

and reduce reliance on foreign currencies. Such 

platforms have the potential to enhance intra-African 

trade, support SME internationalization, and reduce 

remittance costs, which remain among the highest 

globally. 

 

Despite these advances, Africa’s banking and 

payments infrastructure faces substantial challenges. 

The most pressing among them is the infrastructure 

gap. Reliable electricity, internet connectivity, and 

data centers remain scarce or inconsistent in many 

rural and peri-urban areas. This hampers the 

scalability of cloud-based services, real-time 

transactions, and digital identity verification. Many 

banks and fintechs are compelled to maintain costly 

hybrid infrastructures to operate across diverse 

environments with variable connectivity (Hendrikse 

et al., 2018; Carmona et al., 2018). 

 

Regulatory fragmentation is another significant 

constraint. Financial regulations vary widely across 

African jurisdictions, with differing requirements for 

licensing, KYC, capital adequacy, and digital 

innovation. This inconsistency creates high 

compliance costs, deters cross-border expansion, and 

limits the scalability of digital services. While some 

regional economic communities, such as the West 

African Monetary Zone (WAMZ) and the Southern 

African Development Community (SADC), have 

begun to promote regulatory harmonization, progress 

is slow and uneven. 

 

Cybersecurity risks are rising alongside digital 

adoption. As more consumers and institutions move 

financial activities online, the continent has seen a 

surge in cyber threats, including phishing, mobile 

fraud, and system breaches (Bhasin, 2016; 

Dandapani, 2017). Many institutions lack the 

capacity, tools, and trained personnel to effectively 

mitigate these risks. Moreover, fragmented data 

protection laws and limited enforcement mechanisms 

further expose users to privacy violations and 

financial harm. 

 

The dominance of informal economies across much 

of Africa presents additional complexity. Informal 

traders, gig workers, and subsistence farmers 

constitute a large share of economic activity but often 

lack formal identification, stable income, or access to 

digital tools. Designing financial services that 

accommodate variable income streams, oral 
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transactions, and trust-based social networks remains 

a design and delivery challenge. Innovations such as 

agent banking, voice-based user interfaces, and group 

savings platforms are beginning to address these 

gaps, but greater investment in contextual service 

design is needed (Revang et al., 2018; Tuzovic and 

Paluch, 2018; Best, 2018). 

 

Finally, digital literacy and consumer trust continue 

to shape adoption trajectories. Mistrust in digital 

platforms, concerns over fraud, and limited 

awareness of digital financial services prevent many 

users from transitioning away from cash-based 

systems. Building trust will require transparent 

governance, user education, and grievance redress 

mechanisms that are both accessible and effectively 

(Creutzfeldt, 2016; Stevens et al., 2018). 

 

2.3 The Digital Transformation Maturity Model 

(DTMM-Africa) 

 

In response to the fragmented development of digital 

capabilities across Africa's banking and payments 

landscape, the Digital Transformation Maturity 

Model for Africa (DTMM-Africa) provides a 

structured framework to guide financial institutions, 

regulators, and technology partners through a phased 

journey of digital maturity. The model acknowledges 

the diversity of contexts across the continent—

ranging from countries with advanced mobile money 

ecosystems to others where banking penetration 

remains low—and offers a scalable pathway for 

aligning innovation with institutional readiness, 

policy support, and user needs as shown in figure 1. 

 

The DTMM-Africa adopts a five-stage progression 

model that reflects the sequential development of 

digital capabilities and strategic integration within 

financial institutions and their broader ecosystems. 

These stages are; Initiation, characterized by ad hoc 

and experimental use of digital tools. Institutions in 

this stage lack a formal digital strategy, with limited 

internal capabilities and minimal automation of 

processes. Digitization, digital technologies are 

deployed to replicate existing processes, such as 

automating back-office operations or launching basic 

mobile interfaces (Lamberton et al., 2017; Turban et 

al., 2018). There is an increased focus on operational 

efficiency and cost reduction. Integration, digital 

systems are increasingly interoperable and connected 

across departments. Customer touchpoints become 

unified, and data is shared across functions to support 

informed decision-making. 

 

 
Figure 1: Core Dimensions 

 

Optimization, digital tools are strategically aligned 

with business goals. Advanced analytics, real-time 

monitoring, and AI-driven decision support systems 

are used to personalize services and improve risk 

management. Innovation, institutions act as digital 

leaders, engaging in continuous innovation, co-

creation with stakeholders, and cross-border 

ecosystem development. There is full alignment 

between digital capabilities, organizational culture, 

and customer-centric strategies. 

 

This progression is not strictly linear; institutions 

may advance or regress depending on external 

shocks, internal restructuring, or regulatory changes. 

However, the framework offers a normative guide for 

transformation by establishing benchmarks and 

setting strategic priorities at each stage. 

 

To operationalize the model, DTMM-Africa is 

structured around five core dimensions that represent 

the foundational pillars of digital transformation in 

the African banking and payments context; 

Technology and Infrastructure, this dimension 

assesses the extent to which institutions have 

deployed foundational and emerging digital 

technologies, including cloud computing, APIs, 

mobile platforms, cybersecurity tools, and core 

system modernization (Battleson et al., 2016; Benlian 

et al., 2018). It also considers physical and network 

infrastructure dependencies, such as data centers, 

bandwidth, and power reliability. 
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Data and Analytics, this component evaluates 

capabilities related to data collection, governance, 

storage, and analysis. It includes the adoption of 

business intelligence tools, machine learning models, 

and data-driven decision-making processes. Data 

quality, security, and regulatory compliance are 

integral considerations. 

 

Governance and Compliance, focused on institutional 

alignment with national and regional regulatory 

frameworks, this dimension considers digital risk 

management, data protection policies, ethical AI 

standards, and adherence to anti-money laundering 

(AML) and know-your-customer (KYC) protocols. It 

also includes participation in regulatory sandboxes 

and supervisory technology (SupTech) systems. 

 

Customer Experience, this pillar emphasizes the use 

of digital channels to improve user engagement, 

service delivery, and personalization. Metrics include 

digital onboarding rates, user interface accessibility, 

mobile responsiveness, and grievance redressal 

mechanisms. Cultural sensitivity and trust-building 

are especially crucial in low-literacy and rural 

contexts. 

 

Ecosystem Partnerships. recognizing the importance 

of collaborative innovation, this dimension assesses 

participation in digital ecosystems, including 

partnerships with fintechs, MNOs, government 

agencies, and international development partners 

(Davis, 2016; Fasnacht, 2018; Fenwick et al., 2018). 

It measures interoperability, co-creation platforms, 

and integration with national ID and payment 

systems. 

 

These dimensions are interdependent; for example, 

data analytics is only as effective as the underlying 

technology infrastructure and regulatory permissions 

governing data use. As such, maturity in one area 

often enables or constrains progress in others. 

 

To support practical implementation, each stage of 

the DTMM-Africa model is defined by qualitative 

and quantitative indicators across the five 

dimensions. Examples include; Technology and 

Infrastructure; Initiation, reliance on paper-based 

processes; fragmented systems; minimal IT 

investment. Integration, use of open APIs for third-

party integration; mobile-first platforms. Innovation, 

AI-driven service orchestration; blockchain-enabled 

settlements. 

 

Data and Analytics; Digitization, introduction of 

spreadsheets and basic dashboards. Optimization, use 

of predictive analytics for credit scoring, fraud 

detection. Innovation, real-time behavioral analytics 

and AI personalization engines. 

 

Governance and Compliance; Initiation, limited 

digital oversight; manual compliance reporting. 

Integration, automated KYC/AML tools; 

participation in sandbox frameworks. Innovation, 

embedded compliance engines; active policy co-

creation with regulators. 

 

Customer Experience; Digitization, basic mobile app; 

unidirectional communication. Optimization, 

omnichannel access; dynamic feedback loops via 

chatbots. Innovation, hyper-personalized journeys; 

voice- and vernacular-enabled interfaces. 

 

Ecosystem Partnerships; Initiation, minimal 

collaboration; siloed operations. Integration, joint 

ventures with fintechs; interoperable mobile money 

linkages. Innovation, open banking APIs; multi-

country digital corridors. 

 

These indicators enable institutions to self-assess 

their current position, identify gaps, and set goals for 

progression. Governments and development agencies 

can also use the model for benchmarking national 

digital finance readiness and prioritizing capacity-

building initiatives (Hohmann et al., 2017; Hameed 

et al., 2018). 

 

2.4 Implementation Strategy 

 

Successfully operationalizing the Digital 

Transformation Maturity Model for Africa (DTMM-

Africa) requires a strategic, phased approach that 

combines institutional self-assessment, roadmap 

development, and multi-stakeholder collaboration as 

shown in figure 2. While the model offers a 

conceptual framework for measuring digital maturity 

across banking and payment systems, its value lies in 

its practical application to real-world institutions 

across varying contexts (Flott et al., 2016; Megargel 
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et al., 2018). This implementation strategy outlines 

key components that enable the model to drive 

structured transformation: self-assessment and 

benchmarking tools, strategic planning for maturity 

progression, and the pivotal role of regulators and 

development partners. 

 

 
Figure 2: Implementation Strategy 

 

The foundation of DTMM-Africa’s implementation 

lies in the ability of institutions to assess their current 

digital maturity. Self-assessment tools, grounded in 

the five-stage and five-dimension architecture of the 

model, enable banks, fintechs, and payment service 

providers to identify their position along the 

transformation spectrum. These tools should be 

modular, scalable, and adaptable to various 

organizational sizes and market environments. 

 

A comprehensive maturity diagnostic toolkit should 

include; Surveys and checklists to assess capabilities 

in technology infrastructure, data analytics, 

governance, customer experience, and ecosystem 

partnerships. Weighted scoring systems to evaluate 

qualitative inputs (e.g., culture of innovation, 

stakeholder engagement) and quantitative metrics 

(e.g., API uptime, digital adoption rates). Dashboards 

to visualize maturity levels, enabling institutions to 

benchmark internally across departments or 

externally against peer institutions. 

 

Standardization of assessment tools also enables 

industry-level benchmarking. For example, national 

banking associations or central banks could use 

aggregated data to map sector-wide readiness, 

identify innovation clusters, and prioritize support for 

lagging institutions. Benchmarking enables 

transparency, accountability, and the creation of 

incentives for progress, such as regulatory fast-tracks 

or innovation funding tied to maturity advancement 

(Li et al., 2018; Kuriyama et al., 2018). 

 

Once institutions have assessed their maturity, the 

next step involves strategic planning and 

roadmapping to guide progression from one stage to 

the next. A transformation roadmap is more than a 

technology implementation plan; it is a holistic 

change management framework that aligns people, 

processes, and technology. 

 

Key components of an effective roadmap include; 

Gap analysis between current and target maturity 

stages. Prioritized interventions, such as upgrading 

infrastructure, building data pipelines, or redesigning 

digital customer journeys. Timelines and milestones, 

structured in short (0–1 year), medium (1–3 years), 

and long-term (3–5 years) phases. Resource 

allocation plans, including funding sources, human 

capital requirements, and external technical support. 

 

A robust roadmap should integrate agile principles, 

allowing institutions to iterate based on real-time 

feedback and emerging opportunities. For example, a 

bank in the digitization phase might initially focus on 

mobile banking upgrades but pivot to API 

development if interoperability becomes a strategic 

priority due to market shifts. 

 

Strategic planning must also address organizational 

culture and governance. Leadership commitment is 

essential to sustain transformation. Cross-functional 

governance teams involving IT, operations, 

compliance, and customer experience units help 

ensure alignment and accountability. Institutions 

should also invest in capacity building, including 

staff upskilling, change management workshops, and 

partnerships with innovation labs or academic 

institutions (Becker et al., 2016; Kolding et al., 

2018). 

 

The enabling environment—comprised of regulatory 

institutions, development agencies, and industry 

associations—plays a central role in facilitating the 

adoption and scaling of DTMM-Africa. These actors 

provide policy support, funding mechanisms, and 

platforms for knowledge exchange that are crucial for 

overcoming systemic barriers. 
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Regulators, particularly central banks and financial 

authorities, have a dual role: enforcing compliance 

and fostering innovation. To support digital maturity 

progression, regulators can; Develop national digital 

finance strategies that align with the DTMM-Africa 

framework. Implement tiered licensing regimes that 

reflect institutional maturity levels and risk exposure, 

such as limited licenses for sandbox participants and 

full licenses for advanced digital banks. Promote 

interoperability standards, digital ID integration, and 

open banking frameworks that facilitate ecosystem 

collaboration. Build Supervisory Technology 

(SupTech) capabilities to monitor digital financial 

institutions more effectively. 

 

Furthermore, regulators can establish regulatory 

sandboxes and innovation offices to support pilot 

testing and iterative policy development (Zetzsche et 

al., 2017; Brummer and Yadav, 2018). These 

platforms help institutions at lower maturity stages 

experiment safely while building regulatory capacity 

to handle emerging technologies. 

 

Development partners—including multilateral 

institutions (e.g., World Bank, African Development 

Bank), donor agencies, and foundations—can 

amplify impact through; Funding infrastructure 

investments, especially for institutions operating in 

low-income or rural contexts. Technical assistance 

and capacity building, such as digital skills training, 

cybersecurity readiness programs, and governance 

frameworks for ethical AI. Research and knowledge 

dissemination, including case studies, toolkits, and 

regional benchmarking reports to inform policy and 

practice. 

 

Public-private partnerships (PPPs) are especially 

effective for pooling resources, sharing risks, and 

accelerating the deployment of transformative 

technologies. For example, a PPP might fund the 

rollout of interoperable payment infrastructure across 

multiple banks and fintechs, while ensuring 

compliance with regulatory data-sharing protocols. 

Development partners also have a key role in 

mainstreaming inclusion, ensuring that digital 

transformation agendas address gender equity, youth 

engagement, rural outreach, and the needs of persons 

with disabilities. Their involvement can shift digital 

maturity from a narrow technological focus to a 

broader social impact framework. 

 

2.5 Challenges and Limitations 

 

While the Digital Transformation Maturity Model for 

Africa (DTMM-Africa) provides a structured 

framework to guide banking and payment institutions 

through progressive stages of digital development, its 

practical implementation is fraught with challenges 

and limitations. These challenges span technical, 

organizational, regulatory, and socio-economic 

domains, often reinforcing one another in complex 

ways as shown in figure 3(O’Neill et al., 2017; 

Staddon et aal., 2018). This discusses four critical 

constraints that limit the adoption and impact of 

DTMM-Africa: legacy systems and fragmentation, 

resource and capacity constraints, data governance 

and interoperability, and resistance to change and 

institutional inertia. 

 
Figure 3: Challenges and Limitations 

 

One of the foremost challenges facing financial 

institutions in Africa is the presence of legacy 

systems—outdated core banking and payment 

infrastructures that are often poorly integrated, 

difficult to upgrade, and incompatible with modern 

digital technologies. These systems were typically 

built for manual, centralized operations, with limited 

ability to support APIs, mobile interfaces, cloud 

computing, or real-time data exchange. This creates 

substantial barriers to the digitization and integration 

phases of the maturity model. 

 

In many African countries, systemic fragmentation 

across banking institutions, fintech providers, and 

mobile money operators further exacerbates the 

challenge. These entities often use incompatible 

software stacks and standards, leading to siloed data, 

redundant operations, and inefficient service delivery. 
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Fragmentation also manifests at the national level, 

where payment platforms and digital identity systems 

vary widely in design, coverage, and regulatory 

oversight. Without a coordinated architecture or 

national interoperability frameworks, institutions may 

face high integration costs and diminished incentives 

to innovate (Panetto et al., 2016; Teece, 2017). 

 

Moreover, legacy systems are often accompanied by 

long-term vendor lock-ins and rigid procurement 

contracts, making upgrades financially and 

logistically burdensome. Institutions in the lower 

stages of maturity often lack the bargaining power or 

internal expertise to negotiate transitions to more 

flexible, modular digital systems. As such, 

transforming legacy infrastructure is not merely a 

technical undertaking but also a strategic and 

financial challenge. 

 

Implementing DTMM-Africa requires substantial 

financial and human capital, both of which are in 

short supply across many African financial 

institutions. Small and mid-sized banks, microfinance 

institutions, and rural savings cooperatives frequently 

operate on tight margins and face liquidity 

constraints, making it difficult to invest in advanced 

digital infrastructure, cybersecurity systems, or data 

analytics capabilities. 

 

Human resource limitations are equally critical. 

There is a widespread shortage of digitally skilled 

professionals—including software engineers, data 

scientists, UX designers, and cybersecurity experts—

across the continent. Many institutions rely on 

external consultants for short-term solutions, 

resulting in fragmented knowledge transfer and weak 

internal capacity. Additionally, institutions may lack 

specialized departments, such as digital 

transformation units or innovation labs, which are 

essential for sustained organizational change. 

 

These constraints are especially acute in fragile or 

post-conflict states, where political instability, 

underdeveloped education systems, and limited 

private-sector activity hamper institutional capacity-

building. Even where donor funding or technical 

assistance is available, absorption capacity is limited, 

and project sustainability often becomes a concern 

once external support ends (Anadon et al., 2016; 

Kim, 2018). 

 

Without adequate resources and skilled personnel, 

institutions struggle to progress beyond the 

digitization stage of the maturity model. This creates 

a digital divide between better-resourced urban banks 

and fintechs, and underfunded institutions serving 

rural or marginalized populations, ultimately 

undermining the inclusive goals of digital 

transformation. 

 

As institutions progress through the DTMM-Africa 

model, data becomes increasingly central to decision-

making, customer engagement, and ecosystem 

integration. However, data governance and 

interoperability remain persistent barriers in African 

financial ecosystems. Most institutions lack 

comprehensive data management strategies, resulting 

in issues such as poor data quality, inconsistent 

formats, siloed databases, and weak security 

protocols. 

 

The absence of robust data protection regulations or 

inconsistent enforcement mechanisms further 

complicates data governance. While countries like 

Kenya, Nigeria, and South Africa have enacted data 

protection laws, implementation remains weak, and 

many institutions lack compliance frameworks. This 

poses reputational and legal risks, especially as 

customer data becomes a core asset in AI-driven 

personalization and risk management tools. 

 

Interoperability challenges also hinder ecosystem-

level integration. Financial institutions, fintechs, and 

mobile money providers often operate proprietary 

platforms that do not communicate effectively with 

each other (Gomber et al., 2018; Blakstad and Allen, 

2018). National payment systems, if present, are 

sometimes monopolized or lack standardized APIs 

and protocols. This limits the scalability and 

inclusiveness of digital financial services, as users are 

confined to closed networks that fail to leverage the 

benefits of a broader digital economy. 

 

The lack of interoperability also impacts real-time 

credit scoring, fraud detection, and KYC verification, 

which rely on the seamless exchange of data across 

institutions and sectors. Without interoperable 
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frameworks, institutions cannot fully capitalize on the 

optimization and innovation stages of DTMM-Africa. 

Beyond technical and regulatory hurdles, 

organizational culture and resistance to change 

represent significant barriers to the implementation of 

digital transformation. Many financial institutions 

operate within hierarchical, risk-averse structures that 

are slow to adopt new technologies or operational 

models. Change management is often under-

resourced or misunderstood, and digital initiatives are 

perceived as IT projects rather than organization-

wide transformations. 

 

This institutional inertia manifests in several ways: 

reluctance to reallocate budgets from traditional 

banking functions to digital innovation; fear of 

cannibalizing existing products; and internal politics 

that inhibit cross-departmental collaboration. 

Leadership may also lack the vision or digital literacy 

required to champion transformation, resulting in 

piecemeal or tokenistic efforts that fail to deliver 

systemic change (Radnor et al., 2016; Osgood and 

White, 2017). 

 

Staff resistance is another common challenge. 

Employees often fear job displacement due to 

automation or feel overwhelmed by new digital tools. 

In environments where training and career 

development are limited, digital transformation can 

breed anxiety and disengagement, further slowing 

progress. Change fatigue, particularly in institutions 

facing constant regulatory shifts or donor-driven pilot 

programs, can erode morale and reduce 

implementation fidelity. 

 

To address these issues, institutions need structured 

change management strategies, leadership 

development programs, and incentives that reward 

innovation and risk-taking. Without addressing the 

human and cultural dimensions of transformation, the 

most sophisticated maturity models will remain 

underutilized. 

 

CONCLUSION AND FUTURE DIRECTIONS 

 

The Digital Transformation Maturity Model for 

Africa (DTMM-Africa) represents a significant 

conceptual and practical contribution to the evolving 

landscape of banking and payments on the continent. 

By offering a structured five-stage progression—

Initiation, Digitization, Integration, Optimization, and 

Innovation—grounded in core dimensions such as 

technology, data, governance, customer experience, 

and partnerships, DTMM-Africa provides a coherent 

framework for financial institutions to assess, plan, 

and accelerate their digital evolution. Importantly, it 

does so with contextual sensitivity to the 

infrastructural, regulatory, and socio-economic 

realities that characterize African financial systems. 

One of the model’s core contributions lies in its 

ability to guide structured innovation across 

heterogeneous institutions. In contrast to fragmented 

or ad hoc digital initiatives, DTMM-Africa 

emphasizes alignment, coordination, and progressive 

capability development. It offers a roadmap that 

supports institutions not only in adopting digital tools 

but in embedding them within organizational strategy 

and culture. This maturity-based approach helps 

stakeholders identify capability gaps, prioritize 

investments, and align with national and regional 

digital finance objectives, ultimately fostering a more 

coherent and interoperable ecosystem. 

 

The strategic implications of DTMM-Africa are 

profound. As digital transformation becomes a 

defining axis of global financial competitiveness, 

African institutions that scale the maturity curve can 

secure significant competitive advantages. These 

include operational efficiencies, improved customer 

experiences, and the ability to offer agile, data-driven 

products tailored to underserved populations. For 

regulators and policymakers, digital maturity is a 

lever for strengthening systemic resilience, 

promoting responsible innovation, and deepening 

financial inclusion—particularly for informal 

workers, women, and rural populations. 

 

Moreover, mature institutions are better equipped to 

navigate emerging challenges such as cyber threats, 

data localization demands, and platform competition. 

As global regulatory expectations around data 

privacy, open banking, and ethical AI intensify, 

digital maturity becomes essential not only for 

innovation but also for compliance and risk 

management. 

 

Looking forward, there is a rich research agenda to 

deepen and expand the DTMM-Africa framework. 
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One priority area is the development of AI-driven 

infrastructure assessment tools that can dynamically 

map institutional and market readiness using real-

time data sources such as API performance, mobile 

penetration, and transaction metadata. These tools 

could enable more responsive policy and investment 

decisions. 

 

A second frontier involves the design of cross-border 

digital compliance models, particularly under 

initiatives like the African Continental Free Trade 

Area (AfCFTA) and Pan-African Payment and 

Settlement System (PAPSS). Harmonizing digital 

finance regulations across jurisdictions will require 

sophisticated policy modeling and interoperability 

testing. 

 

Finally, future research should prioritize the creation 

of inclusive UX (user experience) frameworks that 

address the linguistic, cultural, and literacy diversity 

across Africa. Innovations such as voice-enabled 

interfaces, vernacular language support, and low-

bandwidth platforms will be critical for ensuring that 

digital transformation remains equitable and 

empowering. 

 

DTMM-Africa offers a foundational tool for 

unlocking Africa’s digital financial future. Through 

continued refinement, research, and collaboration, it 

can serve as a catalyst for inclusive innovation, 

competitive resilience, and systemic transformation 

across the continent’s financial landscape. 
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