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Abstract
The fintech landscape in Nigeria has rapidly emerged as a hub of 

innovation, fueled by digital-first startups seeking to disrupt 

traditional financial systems. However, as these startups scale, the 

demand for robust, data-informed decision-making becomes 

increasingly urgent. Despite the proliferation of digital tools, many 

early-stage startups struggle with fragmented data sources, low 

analytics maturity, and limited engineering resources. This case 

study examines how select Nigerian fintech startups are 

overcoming these challenges by adopting modern data enablement 

strategies rooted in cloud-native infrastructure, open-source 

tooling, and community-driven learning. This explores the 

deployment of modular, scalable data architectures leveraging the 

modern data stack—including tools like dbt, Airbyte, and 

BigQuery—and their transformative impact on business agility, 

product development, and investor reporting. Particular attention is 

paid to how cultural shifts—such as embedding analysts within 

product teams, encouraging data ownership, and fostering literacy 

through grassroots initiatives—have accelerated analytics maturity 

across organizations. Quantitative and qualitative insights highlight 

key outcomes, including reduced time-to-insight, increased data 

team efficiency, and improved alignment between data outputs and 

strategic priorities. The case study also surfaces common 

barriers—such as talent shortages, inconsistent governance 

practices, and premature optimization—and offers mitigation 

strategies tailored to resource-constrained startup environments. 

Ultimately, this positions analytics maturity as a competitive 

advantage in Nigeria’s fast-moving fintech ecosystem. It 

underscores the need for deliberate investments in data 

infrastructure, talent development, and operational alignment from 

the earliest stages of startup growth. As these lessons extend 

beyond fintech into adjacent sectors and geographies, the case 

provides a blueprint for building scalable, data-first cultures across 

Africa’s digital economy. By prioritizing analytics enablement, 

startups can transition from reactive reporting to proactive insight 

generation—unlocking innovation, reducing risk, and enhancing 

long-term sustainability in an increasingly data-driven world. 
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1. Introduction 

Over the past decade, Nigeria has emerged as a continental frontrunner in the fintech revolution, spearheading a digital 

transformation across financial services in Africa (Alonge et al., 2023; Uwaoma et al., 2023 [62]). Home to a burgeoning 

ecosystem of startups, Nigeria's fintech sector is redefining how individuals and businesses access and use financial products, 

including mobile payments, digital lending, neobanking, and blockchain-based solutions (Kufile et al., 2023; Umezurike et al., 

2023 [61]). The proliferation of mobile technology, a youthful tech-savvy population, and increasing investor interest have 

positioned Nigeria as a testbed for scalable, technology-driven financial innovations. However, this rapid growth has also 

introduced new operational and strategic challenges—most notably the increasing need for data-informed decision-making in 

environments characterized by uncertainty, speed, and competition (Kufile et al., 2023; Oguejiofor et al., 2023) [53]. 
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In such high-growth startup ecosystems, data has become a 

strategic asset. It plays a critical role in optimizing customer 

acquisition, product-market fit, fraud detection, regulatory 

compliance, and investor communications (Ozobu et al., 

2023 [59]; Kufile et al., 2023). Yet, despite the clear 

imperative, many early-stage Nigerian fintech startups 

continue to struggle with analytics maturity. Common issues 

include siloed data across operational systems, ad hoc 

reporting workflows, under-resourced data teams, and a 

general lack of data governance protocols (Adekunle et al., 

2023; Odionu and Ibeh, 2023) [51]. These challenges hinder 

the ability of startups to generate timely insights, validate 

hypotheses, or scale their products based on empirical 

evidence. 

At the core of these issues lies a fragmented data 

infrastructure landscape. Many startups begin with basic 

tools like Excel, Google Sheets, or single-platform 

dashboards, which may suffice at inception but quickly 

become bottlenecks as data volumes grow and operational 

complexity increases (Adekunle et al., 2023; Adeyemo et 

al., 2023 [18]). The lack of a unified data strategy often 

results in delayed reporting, poor cross-functional 

collaboration, and inconsistent key performance indicators 

(KPIs). Moreover, the absence of standardized processes for 

extracting, transforming, and analyzing data exacerbates 

decision-making risks, particularly in sectors like fintech 

where compliance, accuracy, and speed are paramount 

(Hassan et al., 2023; Adekunle et al., 2023). 

This addresses this critical gap by exploring how a select 

group of Nigerian fintech startups have adopted modern data 

stacks to accelerate their analytics maturity. The modern 

data stack—comprising cloud-native, modular tools such as 

dbt (data build tool), Airbyte, Fivetran, Snowflake, 

BigQuery, and Looker—offers a scalable and affordable 

alternative to legacy data warehousing approaches. These 

tools enable teams to build robust extract-transform-load 

(ETL) and extract-load-transform (ELT) pipelines, manage 

data models with version control, and create reusable, 

testable analytics assets. More importantly, they align with 

agile product development cycles and enable faster iteration, 

cross-functional transparency, and business impact tracking. 

The objective of this case study is threefold. First, it aims to 

document real-world examples of modern data infrastructure 

deployment within Nigerian fintech startups, highlighting 

the decisions, trade-offs, and outcomes involved. Second, it 

investigates the organizational and cultural enablers—such 

as cross-functional collaboration, executive buy-in, and 

grassroots learning communities—that support sustainable 

analytics adoption (Myllynen et al., 2023 [50]; Hassan et al., 

2023). Finally, it synthesizes key lessons and best practices 

that can be generalized to other early-stage startups within 

and beyond the fintech space. 

As African fintech continues to scale both in depth and 

geographic reach, data maturity will increasingly determine 

a startup’s ability to adapt, comply, and innovate. By 

examining the evolution of data infrastructure within 

Nigeria’s fintech sector, this contributes to a growing body 

of knowledge on how startups in emerging markets can 

leapfrog legacy barriers and build analytics-native 

organizations. The insights are timely and transferable, 

offering a strategic blueprint not just for Nigerian startups, 

but also for ecosystem builders, investors, and policymakers 

seeking to support scalable, resilient, and data-literate 

enterprises across the Global South (Adelusi et al., 2023; 

Hassan et al., 2023). 

 

2. Methodology 

The PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses) methodology applied to the 

study "Accelerating Analytics Maturity in Startups: A Case 

Study in Modern Data Enablement from Nigeria’s Fintech 

Ecosystem" ensures a systematic and transparent approach 

to identifying and synthesizing relevant literature, tools, and 

practices that inform the research. The process began with a 

comprehensive search across multidisciplinary databases 

including Scopus, IEEE Xplore, ScienceDirect, and Google 

Scholar, supplemented by grey literature from local startup 

incubators, fintech conferences, and innovation hubs in sub-

Saharan Africa. Search terms included combinations of 

"analytics maturity," "startup data strategy," "data 

enablement," "fintech Nigeria," "modern data stack," and 

"cloud-native analytics." The search scope focused on 

materials published between 2017 and 2025 to capture 

recent shifts in technology adoption, regulatory 

environments, and data tooling relevant to emerging market 

startups. 

After identification, duplicates were removed and the 

remaining records were screened based on titles and 

abstracts for alignment with the core themes of analytics 

capability building, data platform deployment, and 

organizational data culture within startup environments. 

Studies that focused exclusively on large enterprise 

transformations or unrelated sectors (e.g., agriculture or 

extractive industries) were excluded. The eligibility phase 

involved full-text review of 61 studies and reports, assessing 

methodological soundness, practical relevance to early-stage 

fintechs, and specific mentions of African or emerging 

market contexts. After further refinement, a total of 38 

sources were selected for synthesis, including empirical case 

studies, industry reports, implementation playbooks, and 

academic frameworks. 

These materials were analyzed thematically to extract 

patterns in analytics enablement journeys, such as the 

adoption of tools like dbt, Airbyte, and Metabase, the role of 

cloud infrastructure providers, and the impact of 

community-driven data literacy initiatives. Cross-case 

comparisons were used to identify success factors, common 

pitfalls, and scaling mechanisms. The PRISMA approach 

thus provided a structured evidence base for understanding 

how Nigerian fintech startups are building scalable, insight-

driven organizations through deliberate investments in 

analytics maturity and modern data infrastructure. 

 

2.1 Conceptualizing Analytics Maturity 

Analytics maturity refers to the degree to which an 

organization leverages data and analytical processes to drive 

strategic decision-making, operational efficiency, and 

innovation. It captures the evolution from basic reporting 

capabilities to advanced, predictive, and prescriptive 

analytics practices. As fintech startups in emerging markets 

like Nigeria strive to compete in data-intensive sectors, 

understanding and intentionally progressing through the 

stages of analytics maturity becomes a strategic imperative 

(Ojika et al., 2023 [54]; Adelusi et al., 2023). 

Several frameworks have been developed to conceptualize 

and benchmark analytics maturity. Among the most widely 

referenced are the Gartner Analytics Maturity Model and the 

TDWI (Transforming Data With Intelligence) Maturity 
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Model. These frameworks offer structured pathways for 

organizations to assess where they currently stand and what 

capabilities they must develop to progress (Oladuji et al., 

2023; Adelusi et al., 2023). Typically, analytics maturity is 

evaluated across multiple dimensions, including data 

quality, data governance, analytical tooling, team 

competency, and decision-making integration. 

Data quality addresses the accuracy, completeness, and 

consistency of data across systems. High-quality data 

ensures that insights are reliable and actionable. Governance 

includes policies and structures that ensure responsible data 

access, compliance, and stewardship. Tooling refers to the 

software infrastructure that supports data ingestion, 

transformation, storage, visualization, and modeling—

ranging from spreadsheets to cloud-native analytics stacks 

(Adelusi et al., 2023; Oladuji et al., 2023). Team capability 

encompasses the skill sets of data professionals and the 

ability of business users to interpret and apply data. Finally, 

decision integration measures how seamlessly insights are 

embedded into business processes, from strategic planning 

to real-time operations. 

Analytics maturity is not a binary state but a continuum. 

Most frameworks describe four to five sequential stages of 

growth; Descriptive Analytics (Initial Stage), at this stage, 

organizations primarily use backward-looking reports and 

dashboards to summarize historical performance. Data is 

often siloed, and reporting is ad hoc or manually prepared. 

Tools like Excel or basic BI platforms dominate. 

Diagnostic Analytics (Developing Stage), here, 

organizations begin to investigate the underlying causes of 

trends. Some integration between systems occurs, and data 

teams start using SQL and basic visualization tools to drill 

into metrics. Root cause analysis becomes part of routine 

operations (Adewuyi et al., 2023; Adelusi et al., 2023). 

Predictive Analytics (Advanced Stage), startups adopt 

statistical modeling and machine learning techniques to 

forecast future outcomes. Data pipelines become more 

automated, and platforms like Python, R, or cloud-native 

ML services are used. Team skill sets expand to include data 

science roles. 

Prescriptive Analytics (Leading Stage), at this point, 

organizations move from forecasting to recommending 

optimal actions. Predictive models are embedded into 

operational systems, enabling real-time decisions. Examples 

include dynamic pricing, fraud detection, and automated 

credit scoring. 

Cognitive/Automated Analytics (Transformational Stage), at 

the highest maturity level, organizations employ AI-driven 

decision-making with minimal human intervention (Adelusi 

et al., 2023; Ajuwon et al., 2023 [20]). Systems continuously 

learn from data and adjust recommendations autonomously. 

The progression through these stages is not linear or 

guaranteed. Many startups plateau due to resource 

constraints, technical debt, or organizational resistance. 

However, understanding the stages allows leadership to 

prioritize investments and plan for scalable, phased 

transformation. 

The importance of analytics maturity lies in its tangible 

business impact. First, it enhances operational efficiency by 

enabling faster, evidence-based decisions and reducing 

manual reporting burdens. In fintech, this translates to 

shorter loan approval times, optimized marketing spend, and 

real-time fraud monitoring. Second, analytics maturity 

supports risk management, particularly crucial in regulated 

sectors (Adewuyi et al., 2023; Anyebe et al., 2023 [27]). 

Organizations with robust data governance can better meet 

compliance standards, detect anomalies, and document 

decision rationale. Finally, high analytics maturity enables 

customer personalization, a critical competitive advantage. 

Fintech firms can segment users more accurately, tailor 

product recommendations, and proactively engage at-risk 

customers. 

In resource-constrained environments, such as early-stage 

fintech startups in Nigeria, analytics maturity is not merely a 

technical upgrade—it is a strategic differentiator. With 

limited margins for error and intense competition, the ability 

to leverage data intelligently can determine whether a 

startup scales or stalls. Furthermore, maturity in analytics 

empowers startups to communicate more effectively with 

investors, regulators, and partners, providing transparency, 

accountability, and growth readiness. 

Conceptualizing analytics maturity through structured 

frameworks provides startups with a roadmap for data 

enablement. By assessing their current capabilities across 

key dimensions and aligning with progressive stages of 

growth, organizations can strategically invest in tools, talent, 

and governance to unlock data’s full potential. In the context 

of Nigeria’s fintech ecosystem, analytics maturity is not just 

a milestone—it's a mission-critical capability for long-term 

resilience, innovation, and market leadership (Crawford et 

al., 2023; Agboola et al., 2023) [30, 19]. 

 

2.2 Challenges Faced by Fintech Startups 

Fintech startups, particularly in emerging markets like 

Nigeria, are at the forefront of digital financial inclusion and 

innovation. Yet, despite their agility and ambition, these 

startups face significant challenges in building robust data 

capabilities that support long-term scalability and regulatory 

compliance as shown in Fig 1. As they attempt to mature 

their analytics ecosystems, several structural and operational 

hurdles often impede progress (Adanigbo et al., 2023; 

Friday et al., 2023 [34]). Key among these are the 

accumulation of technical debt, talent shortages in key data 

roles, the absence of standardized data governance 

frameworks, and architectural limitations that hinder 

scalability. 

One of the most pervasive challenges is the accumulation of 

technical debt and reliance on poorly structured legacy 

systems. Many fintech startups begin with minimal 

infrastructure, using quick, cost-effective tools to bring 

products to market rapidly. While this lean approach is 

necessary for early-stage survival, it often leads to a 

patchwork of ad hoc solutions that are not designed for 

long-term data scalability or integration. Over time, these 

systems become brittle, incompatible with modern data 

tooling, and difficult to audit or extend. For instance, 

transactional databases may be tightly coupled to product 

logic, creating dependencies that limit the flexibility of 

downstream analytics. In the absence of formal data models 

or extract-transform-load (ETL) strategies, critical business 

metrics become difficult to reproduce or validate, 

introducing risks in financial reporting, compliance, and 

product decision-making (Adanigbo et al., 2023; Ezeh et al., 

2023 [32]). 
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Fig 1: Challenges Faced by Fintech Startups 

 

Closely related to technical debt is the widespread talent gap 

in data engineering and analytics. Fintech startups often 

struggle to attract and retain professionals with the skills 

needed to build and maintain scalable data infrastructure. 

Data engineers, analytics engineers, and data scientists are 

in high demand globally, and the competition is even more 

acute in emerging markets where educational pipelines and 

institutional support remain underdeveloped. As a result, 

many startups operate with under-resourced data teams, 

forcing product managers or software engineers to take on 

analytical responsibilities without formal training. This not 

only affects the quality of insights derived from data but 

also slows the implementation of foundational practices 

such as data versioning, monitoring, and lineage tracking. 

Moreover, the absence of experienced data leadership means 

that strategic decisions about architecture, tooling, and talent 

development are often reactive rather than proactive (Lawal 

et al., 2023; Adanigbo et al., 2023). 

The lack of standardized processes and governance 

frameworks further exacerbates data fragmentation and 

inconsistency. Without clearly defined data ownership, 

documentation practices, or access protocols, teams often 

work in silos, using different metrics or querying 

inconsistent sources. This undermines confidence in 

analytics outputs and leads to decision paralysis or 

misalignment across departments (Ezeh et al., 2023 [32]; 

Lawal et al., 2023). For example, a growth team may define 

“active users” differently from a compliance team, leading 

to contradictory reports and strategic confusion. In fintech, 

where regulatory scrutiny is high and data accuracy is 

critical for auditing and risk management, the absence of 

robust governance mechanisms introduces not only 

inefficiencies but also compliance risks. Initiatives such as 

centralized metadata management, automated testing of data 

pipelines, and role-based access control are often missing or 

immature in these environments. 

Finally, scalability issues in data architecture pose a 

fundamental barrier to growth. As fintech startups expand 

their customer base, integrate third-party services, and 

launch new products, their data infrastructure must keep 

pace with increased volume, velocity, and complexity. 

Early-stage architectures built on single-node databases or 

manual data exports quickly become bottlenecks. Without 

distributed computing frameworks, data lakes, or message 

queuing systems, startups face long processing times, 

frequent pipeline failures, and an inability to support real-

time analytics or machine learning applications. This lack of 

scalability not only constrains innovation but also affects 

customer experience—for instance, when fraud detection 

models cannot run in real time due to infrastructure 

limitations. Moreover, as companies grow into new 

regulatory jurisdictions or partner with institutional actors, 

the need for audit trails, reproducibility, and high 

availability becomes paramount—none of which can be 

reliably supported by fragile or monolithic systems (Alonge 

et al., 2023; Ilori, 2023). 

Addressing these challenges requires a strategic rethinking 

of data maturity in fintech environments. Investments in 

modular, cloud-native data stacks—such as those built 

around tools like dbt, Airbyte, Snowflake, or Apache 

Kafka—can provide the flexibility and resilience needed for 

scalable growth. Equally important is cultivating a data-first 

culture that emphasizes governance, collaboration, and 

continuous learning. Partnerships with universities, local 

data communities, and global mentorship networks can help 

close the talent gap, while frameworks such as the DataOps 

lifecycle and modern analytics engineering principles can 

guide process standardization (Ilori, 2023; Ugbaja et al., 

2023 [60]). Ultimately, building resilient and scalable data 

infrastructure is not just a technical imperative but a 

strategic one—foundational to customer trust, regulatory 

compliance, and long-term innovation in the fintech sector. 

 

2.3 The Modern Data Stack in Action 

The emergence of the modern data stack (MDS) has 

dramatically transformed the way startups—particularly in 

data-intensive sectors like fintech—approach analytics 

infrastructure. As Nigerian fintech startups seek to scale 

quickly while remaining agile, the modern data stack offers 

a flexible, cost-effective, and highly composable solution for 

building sophisticated analytics capabilities without the 

legacy burdens of traditional enterprise systems as shown in 

Fig 2 (Ogeawuchi et al., 2023; Akpe et al., 2023) [52, 22]. At 

its core, the modern data stack is a collection of cloud-native 

tools and practices optimized for rapid data ingestion, 

transformation, and insight delivery. 

The backbone of the modern data stack includes a well-

orchestrated set of tools for data ingestion, transformation, 

storage, and visualization. Nigerian fintech startups are 

increasingly adopting open-source and commercial solutions 

to accelerate time-to-insight. 

Data Ingestion, tools such as Fivetran and Airbyte provide 

pre-built connectors that automate the extraction of data 

from a variety of sources including SaaS applications, 

payment gateways, and transactional databases. These tools 

support near real-time syncing and reduce engineering 

overhead required to maintain custom extract-load (EL) 

pipelines. Data Transformation, once data is ingested into a 

central repository, it is transformed using tools like dbt (data 

build tool). dbt promotes analytics engineering principles by 

allowing data teams to write modular, SQL-based 

transformations that are version-controlled and testable. This 

improves transparency and reproducibility in analytical 

workflows. Storage and Processing; Cloud data warehouses 

such as Snowflake, Google BigQuery, and Amazon Redshift 

are preferred for their scalability, performance, and pay-as-

you-go pricing (Collins et al., 2023; Okolie et al., 2023) [29, 
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55]. These platforms decouple storage and compute, making 

them suitable for both batch and streaming analytics. 

Visualization and Business Intelligence, for exploratory data 

analysis and dashboarding, tools like Metabase, Tableau, 

and Power BI are widely used. Metabase, in particular, 

appeals to startups for its open-source nature and ease of 

embedding analytics into internal portals or customer-facing 

applications. 

 

 
 

Fig 2: The Modern Data Stack in Action 

 

This toolchain enables rapid development, automation, and 

scaling of analytics use cases with minimal infrastructure 

maintenance—crucial for fintechs that operate under tight 

resource constraints and aggressive growth targets. 

A defining feature of the modern data stack is its cloud-

native, modular, and API-first architecture. This design 

paradigm supports scalability, interoperability, and 

developer efficiency. 

Cloud-Native, most components of the MDS are offered as 

managed services hosted on public clouds (AWS, GCP, 

Azure). This eliminates the need for on-premise hardware, 

allows for elastic resource provisioning, and improves 

disaster recovery through built-in redundancy. Modularity, 

startups can assemble and reconfigure components 

according to their evolving data maturity and domain 

requirements (Hamza et al., 2023; Charles et al., 2023) [28]. 

For example, early-stage companies may start with Google 

Sheets + BigQuery + Metabase, and later transition to a 

more robust stack with dbt and Airbyte as needs evolve. 

API-First, MDS tools expose RESTful APIs and webhook 

integrations, allowing seamless orchestration and 

automation across the stack. This enables the creation of 

event-driven pipelines that can trigger transformations or 

reports in response to business activities, such as new 

customer signups or loan disbursements. 

These architecture patterns facilitate agility and 

responsiveness—key attributes in the competitive fintech 

landscape. 

While tooling and architecture are foundational, successful 

implementation of the modern data stack requires a strong 

data culture. Nigerian fintech startups that thrive in data-

driven decision-making typically invest in cultural enablers 

that foster organizational buy-in and sustainable adoption. 

Data Ownership, teams are encouraged to take responsibility 

for the data they produce and consume. This 

decentralization is facilitated by clearly defined domain 

ownership within the data stack, wherein marketing, 

finance, or product teams manage their own datasets and 

KPIs with support from centralized data engineers 

(Adesemoye et al., 2023; Hamza et al., 2023). 

Experimentation Culture, startups with high analytics 

maturity often nurture a test-and-learn mindset. A/B testing 

frameworks, cohort analysis, and impact evaluations are 

routinely embedded into product development cycles. The 

modularity of the modern data stack allows for rapid 

experimentation without long development cycles. 

Embedded Analysts, rather than operating in silos, data 

analysts are embedded within functional teams to serve as 

translators between data infrastructure and business strategy. 

This proximity accelerates feedback loops and helps non-

technical users frame the right questions and interpret results 

correctly. 

Combined, these cultural factors drive adoption and 

maximize return on investment in analytics tooling. They 

also ensure that insights are not just generated, but 

consistently acted upon in service of business goals. 

In the context of Nigeria’s rapidly evolving fintech 

ecosystem, the modern data stack provides an accessible and 

scalable pathway for analytics maturity. By combining 

robust tooling, modular architectures, and a supportive data 

culture, startups are overcoming traditional barriers of cost, 

complexity, and skill gaps. The ability to ingest, transform, 

analyze, and visualize data at scale empowers fintechs to 

make faster, smarter, and more customer-centric decisions. 

As these technologies and practices continue to evolve, their 

integration into startup operations will likely be a critical 

determinant of success in a data-driven future (Adewale et 

al., 2023 [15]; Along et al., 2023). 

 

2.4 Case Study: Nigerian Fintech Startup 

Transformation 

This case study explores the analytics transformation of a 

Nigerian fintech startup navigating the transition from early 

growth to data maturity. The featured company, 

pseudonymously referred to here as “PayStackLite,” is a 

digital payments provider that had recently achieved 

product-market fit, with a growing user base of SMEs and 

individual merchants across West Africa. Operating in a 

competitive and highly dynamic environment, the startup 

needed to rapidly scale its product offerings, respond to 

investor and regulatory demands, and optimize decision-

making—all of which necessitated a fundamental overhaul 

of its data infrastructure and culture (Along et al., 2023; 

Akinboboye et al., 2023). 

At the onset of the transformation, PayStackLite faced a 

number of structural limitations typical of early-stage 

startups. Data systems were fragmented across multiple 

operational tools—payment gateways, CRM systems, 

internal spreadsheets, and cloud databases. Each department 

operated with its own reporting logic, leading to 

inconsistencies and delays in performance tracking. 

Business intelligence relied heavily on manual data exports 

and ad hoc SQL queries that lacked reproducibility. There 

was no centralized data warehouse, no version-controlled 

analytics code, and no established governance around metric 

definitions or access control. As a result, key performance 

indicators (KPIs) such as customer acquisition cost, 

retention rates, and transaction failure rates were reported 

differently by various stakeholders. Investor updates were 
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time-consuming to compile and often involved back-and-

forth clarification of metric assumptions. Most critically, 

there was no lineage visibility—making it difficult to trace 

errors or audit how metrics were derived. 

Recognizing these challenges, PayStackLite initiated a 

phased intervention to modernize its data infrastructure and 

processes. The first phase focused on technical enablement: 

deploying a modern data stack consisting of a cloud-based 

data warehouse (Google BigQuery), an ETL orchestration 

tool (Airbyte), and a metrics layer built on dbt (data build 

tool). These tools enabled the extraction of data from 

disparate sources, standardized its transformation using 

modular SQL models, and created a central source of truth 

for analytics. Simultaneously, a lightweight BI tool 

(Metabase) was introduced to democratize data access and 

enable self-service analytics for non-technical stakeholders. 

The second phase concentrated on team capacity building. 

Data engineers and analysts received hands-on training in 

dbt modeling, data validation, and software engineering best 

practices. Cross-functional workshops were held to define 

and document core business metrics such as “active user,” 

“revenue churn,” and “merchant lifetime value.” These 

sessions were crucial in aligning product, operations, 

marketing, and finance teams around consistent definitions 

and reporting standards. Stakeholder alignment also 

extended to the executive team, who committed to data-

driven decision-making by incorporating standardized 

dashboards and KPI reviews into weekly leadership 

meetings. 

The third and final phase addressed long-term governance 

and scalability. A data cataloging tool was integrated to 

improve discoverability and lineage tracking, while role-

based access controls were implemented to ensure secure 

data usage. Data quality checks and alerts were embedded 

within the transformation pipelines to detect anomalies in 

real time. These changes laid the groundwork for advanced 

use cases, including cohort analysis, A/B testing 

frameworks, and predictive modeling for fraud detection 

and customer segmentation. 

The outcomes of the transformation were substantial. 

Decision velocity improved dramatically—product and 

marketing teams were able to generate insights and test 

hypotheses in hours rather than days. Investor reporting 

became more transparent, standardized, and responsive to 

due diligence inquiries. KPIs were automated and version-

controlled, reducing manual reporting overhead and 

increasing trust in analytics outputs. Operationally, 

PayStackLite gained the ability to proactively monitor key 

metrics with real-time dashboards, enabling quicker 

response to user drop-offs or technical issues. Most 

importantly, the startup developed a culture of collaboration 

around data, fostering alignment between technical and 

business teams and laying the foundation for scalable 

growth (Fagbore et al., 2022 [33]; Kufile et al., 2022). 

This case underscores the critical role that modern data 

infrastructure and strategic upskilling play in accelerating 

analytics maturity in fintech startups. In resource-

constrained environments like Nigeria’s fintech ecosystem, 

thoughtful design and phased execution can overcome 

foundational data challenges—transforming analytics from a 

bottleneck into a competitive advantage. 

 

 

 

2.5 Future Outlook 

As Nigeria’s fintech ecosystem continues to mature, the 

future of analytics within these startups hinges on their 

ability to evolve from batch reporting environments to more 

agile, intelligent, and scalable architectures. To remain 

competitive and responsive to market needs, fintech startups 

must prioritize real-time capabilities, advanced machine 

learning applications, regional scalability, and operational 

resilience through DataOps and MLOps practices. These 

forward-looking dimensions represent not only 

technological imperatives but strategic differentiators in an 

increasingly crowded and regulated financial services 

landscape as shown in Fig 3 (Otokiti and Onalaja, 2022; 

Ibitoye and Mustapha, 2022) [58, 40]. 

The shift toward real-time analytics is central to the next 

phase of fintech analytics evolution. While most early-stage 

startups rely on scheduled batch processing to support 

dashboards and reporting, customer expectations and market 

dynamics increasingly demand faster feedback loops. For 

example, real-time transaction monitoring enables 

immediate flagging of suspicious activity, while live 

customer engagement metrics inform adaptive product 

recommendations. 

To achieve this, startups must adopt stream processing 

platforms such as Apache Kafka, Amazon Kinesis, or 

Google Cloud Pub/Sub, integrated with real-time analytics 

engines like Apache Flink or Materialize. Real-time 

ingestion layers must be supported by highly available, low-

latency storage solutions and in-memory computing systems 

that allow for sub-second response times. Investing in these 

capabilities ensures that analytics systems become proactive 

rather than reactive, enabling more timely business 

decisions and automated interventions. 

Another major frontier for fintech startups is the embedding 

of machine learning across critical decision-making 

processes. ML models can power a range of use cases, 

including fraud detection through anomaly detection 

techniques, credit scoring using alternative data (e.g., mobile 

usage, social behavior), and personalized financial products 

based on behavioral segmentation. 

 

 
 

Fig 3: Future outlook accelerating analytics maturity in startups 

 

Many Nigerian fintechs are beginning to operationalize ML 

using cloud-native platforms like Vertex AI, SageMaker, or 

Databricks MLflow. These tools enable scalable model 
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training, deployment, and monitoring, with support for 

experimentation and reproducibility. For fraud detection, 

supervised models trained on labeled transaction data can be 

augmented with unsupervised approaches that detect novel 

behavior patterns. In credit scoring, explainable AI (XAI) is 

gaining traction to ensure transparency and regulatory 

compliance, particularly as automated decisions impact 

financially vulnerable users. 

Personalization, meanwhile, is becoming essential for 

customer retention and lifetime value maximization. 

Recommender systems and predictive churn models allow 

fintechs to offer targeted product suggestions and proactive 

support interventions—capabilities that distinguish data-

driven firms in a competitive environment. 

As successful Nigerian fintechs seek to expand into other 

African markets, regional adaptation of analytics 

infrastructure becomes a strategic necessity. This involves 

addressing variations in consumer behavior, digital 

infrastructure, and regulatory frameworks across 

jurisdictions such as Kenya, Ghana, South Africa, and 

francophone West Africa. 

Localization of machine learning models and dashboards for 

multilingual, culturally relevant contexts is key. Moreover, 

data pipelines and storage policies must align with country-

specific data sovereignty and protection regulations, such as 

the Nigeria Data Protection Regulation (NDPR), South 

Africa’s POPIA, and Kenya’s Data Protection Act. Ensuring 

compliance while maintaining centralized oversight requires 

flexible data architectures and cross-functional governance 

bodies. 

To this end, fintechs must also build legal-regulatory 

translation capabilities within their data teams, enabling the 

codification of compliance logic into analytics workflows, 

monitoring systems, and audit logs. Regulatory alignment, 

when achieved through well-architected systems, becomes a 

competitive enabler rather than a constraint. 

Finally, to ensure sustained scalability and model reliability, 

Nigerian fintechs must increasingly embed DataOps and 

MLOps into their organizational DNA. These practices 

bring DevOps-style automation, monitoring, and version 

control to data and ML workflows. 

DataOps enhances the reliability of data pipelines through 

CI/CD practices, schema testing, and lineage tracking. Tools 

like dbt Cloud, Great Expectations, and Apache Airflow 

help standardize data quality assurance and delivery 

timelines, which are crucial for metrics accuracy and trust. 

MLOps extends this discipline to machine learning 

workflows, enabling continuous integration, delivery, and 

monitoring of ML models. This includes tracking model 

drift, retraining schedules, performance degradation, and 

production incidents. Integration of tools such as MLflow, 

Kubeflow, or SageMaker Pipelines can reduce time-to-

deployment and improve reproducibility across 

environments. 

By investing in these operational disciplines, fintechs can 

mitigate the risks of data inconsistencies, model failures, 

and compliance breaches—while accelerating 

experimentation and innovation (Kufile et al., 2022; Evans-

Uzosike et al., 2022 [31]). 

Looking ahead, analytics maturity in Nigerian fintech 

startups will depend on their ability to build for real-time 

intelligence, embed advanced machine learning, scale across 

borders, and operationalize reliability through DataOps and 

MLOps. These shifts will not only enhance product 

performance and customer outcomes but also serve as the 

foundation for sustainable, compliant, and innovation-ready 

fintech ecosystems across Africa and beyond. 

 

3. Conclusion 

The evolution of Nigeria’s fintech ecosystem underscores 

the strategic role of data in enabling startup agility, 

resilience, and growth. As explored in this case study, the 

journey toward analytics maturity—through the adoption of 

modern data stacks, structured governance, and embedded 

cultural enablers—empowers early-stage startups to move 

beyond reactive decision-making. By investing in data 

infrastructure, organizations unlock new capabilities in real-

time monitoring, risk prediction, and personalized financial 

services, which are essential for competitive differentiation 

in a fast-moving digital economy. 

Analytics maturity is not merely a technical upgrade but a 

transformation of how startups think, operate, and scale. The 

transition from descriptive to predictive and prescriptive 

analytics enhances operational efficiency, reduces fraud, 

improves customer retention, and supports informed 

expansion into new markets. As machine learning, 

regulatory alignment, and real-time capabilities become 

baseline expectations, data literacy and operational 

reliability (via DataOps and MLOps) must be 

institutionalized at all levels of fintech organizations. 

The evidence is clear: data enablement is no longer 

optional—it is foundational. As such, this calls on fintech 

founders, investors, and ecosystem enablers to embed data 

strategy early in the startup lifecycle. This includes 

allocating resources to data infrastructure, fostering cross-

functional data fluency, and ensuring compliance-readiness. 

Doing so not only derisks innovation but also positions 

startups to scale responsibly and inclusively across Africa’s 

dynamic digital landscape. With the right foundations, 

Nigerian fintechs can continue to lead the continent in 

financial innovation, powered by agile, data-informed 

decision-making. 
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