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Abstract

This research dismantles the persistent narrative of African megacities as
infrastructure-barren by spotlighting the counterintuitive rise of globally scaling
startups from Lagos, Nairobi, and Dar es Salaam. The central inquiry examines
how these ventures systematically bypass critical gaps to achieve innovation
and scale. A mixed-methods approach—Social Network Analysis of 500
startups, 50 in-depth founder interviews, and comparative city case studies—
uncovers a replicable three-stage “Bypass Innovation” process: Diagnose, Hack,
Scale. The analysis demonstrates that triumph stems not from a single
technology but from architecting Adaptive Platform Ecosystems, as exemplified
by fintech applications that leverage mobile money networks as de facto
infrastructure. These ecosystems forge a “Constraint-Advantage,” transforming
local infrastructural workarounds into lean, globally exportable business
models. Consequently, this work proposes and defines the “Lagos Model” as a
seminal framework that directly challenges the orthodox, linear “infrastructure-
first” development paradigm and posits systemic constraint as a potent catalyst
for disruptive urban economic growth.
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Introduction: The Paradox of Innovation in Infrastructure-Poor Megacities

The sprawling urban landscape of Lagos offers a striking illustration of innovation under
severe material constraint. A health-tech startup that coordinates prescription deliveries via
motorcycle couriers using Unstructured Supplementary Service Data (USSD) demonstrates
how essential services can function in the absence of formal addresses, widespread
smartphone penetration, or reliable transport systems. This case is not an isolated occurrence
but part of a broader pattern across African megacities, where gaps in physical and
institutional infrastructure catalyze alternative approaches to service delivery, organizational
design, and market creation. Such cities function as laboratories of adaptive innovation,
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deploying technological solutions that circumvent failing formal systems. Research confirms
that entrepreneurial activity in these environments depends heavily on access to foundational
infrastructure, especially telecommunications technologies that enable venture formation and
operations (Court & Arikekpar, 2022). Although overcrowding and weak formal connectivity
persist, these urban centers hold significant transformative potential when analyzed as
dynamic innovation ecosystems rather than as static administrative territories (Nawrot et al.,
2017). The Lagos example thus foregrounds a tension central to understanding innovation in
resources.

This empirical reality exposes a critical theoretical paradox in the literature. Conventional
urban and innovation theories, largely constructed in Global North contexts, assume a positive
relationship between innovation capacity and the presence of reliable infrastructure and
effective institutions. However, evidence from developing economies complicates this
assumption. Rapid, often unplanned megacity growth generates agglomeration costs—
congestion, pollution, inadequate public services —that can eventually undermine rather than
enhance innovation capacity (Estrin et al., 2022, 2024). Consequently, the advantages of urban
density are frequently offset by structural inefficiencies that constrain innovative potential
(Zhang et al.,, 2023). Nevertheless, cities such as Lagos, Nairobi, and Dar es Salaam have
emerged as important hubs of entrepreneurial and technological innovation, despite
persistent deficiencies in power, logistics, and governance. In these settings, population
density and socioeconomic diversity simultaneously create market opportunities and
infrastructural pressures that encourage adaptive business.

Although a growing body of literature documents individual entrepreneurial successes, a
major analytical gap persists. Existing studies tend to treat such cases as isolated anomalies
rather than as components of a broader, replicable innovation system. Comparative evidence
on how entrepreneurial ecosystems and institutional environments shape frugal innovation
remains limited, particularly in the informal sector (Igwe et al., 2020). Emerging research
demonstrates that digital platforms leveraging mobile and blockchain technologies can
effectively compensate for missing infrastructure by directly connecting fragmented economic
actors and reducing transaction costs (Cariolle & Carroll, 2020a). These technologies lower the
cost of experimentation and foster innovation as a continuous organizational capability
(Machkour & Abriane, 2026). However, significant macro-supply chain constraints continue
to inhibit economic growth and underscore the need for infrastructure investment and
regulatory reform (Kuteyi & Winkler, 2022). Mainstream innovation frameworks, developed
primarily in resource-rich.

The core research question of this study is therefore deliberately precise and mechanistic: how
do startups in prototypical African megacities —specifically Lagos, Nairobi, and Dar es
Salaam —diagnose, hack, and scale solutions to bypass critical infrastructure gaps, and what
common, transferable ecosystem patterns enable and sustain this process? Startups in these
regions exhibit a distinct aptitude for conceptualizing and diffusing innovations that achieve
commercial success precisely by serving the needs of historically underserved, low-income
customer bases (Hossain, 2020). The long-term sustainability of these ventures is dependent
on a complex interplay between the core components of the entrepreneurship ecosystem —
finance, talent, markets—and the formal and informal institutions that shape the business
environment, a synergy with the potential to trigger a widespread, productivity-enhancing
informal entrepreneurial revolution (Igwe & Ochinanwata, 2021). Their path to scale,
however, is fraught with the inherent tension of the frugal scalability paradox, which lies at
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the core of the conflict between the need for deep hyper-contextualization to ensure initial
functionality and the subsequent demands of standardization, replication, and growth
(Marquez et al., 2025). This article argues that, collectively, these cities are pioneering a distinct
and analytically valuable “Lagos Model” of innovation. This model constitutes a systemic,
ecosystem-driven process for building adaptive, platform-based solutions that operate on top
of or in complete bypass of traditional infrastructure grids. It represents a paradigm in which
systemic constraints are not merely overcome but actively transmuted into a foundational
source of competitive and scalable advantage.

To illustrate the mechanics of this model, Table 1 presents a comparative analysis of the three
key sectors across the focal cities. This comparison provides the empirical foundation for
developing a broader framework that moves beyond descriptive case studies toward a
transferable model of infrastructure.

Table 1. Comparative case studies of bypass innovation in Lagos, Nairobi, and Dar es Salaam

City Sector Specific Bypass Key Enabling
Infrastructure Solution Ecosystem Factor
Gap
Lagos, Nigeria  Health-Tech The absence of Deployment of Extreme mobile
Logistics formal USSD codes for phone penetration
addressing order (>80%) enabling
systems  and placement/pay  USSD use; deep-
chronic  road ment &  rooted okada (motor
congestion geotagged cycle taxi) culture
paralyzes pickup kiosks providing an agile,
delivery. serviced by a low-costlabor pool.
decentralized
motorcycle
courier
network.
Nairobi, Kenya Fintech /Digital Limited brick- Mobile money Proactive, test-bed
Finance and-mortar platftorm (M- regulatory
bank  branch DPesa) enabling approach by the
networks; high peer-to-peer Central Bank; high
exclusion from transfers, public  trust in
formal credit microloans, and telecom providers
systems. bill payments over traditional

via basic feature
phones.

banks.
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Dar es Salaam, Port Logistics & Cumbersome, Digital freight The government-
Tanzania Trade opaque manual matching driven port
clearance platforms that modernization

processes at the

directly connect

agenda is creating a

portare causing cargo owners policy window, a

severe delays with truckers, high concentration

and rent- using mobile of small-scale

seeking. apps for real- trucking operators
time tracking seeking market
and digital access.

documentation.

Furthermore, the process underpinning the Lagos Model can be conceptualized as an iterative,
ecosystem-embedded cycle, visualized in Figure 1. This figure synthesizes the diagnostic,
hacking, and scaling phases into a coherent framework, highlighting the continuous feedback
loops between entrepreneurial action and the enabling urban environment.

Mapping the Pathway for Urban Platform Innovation

Enabling Urban Innovation Ecosystem:
* Mobile Penetration & Digital Literacy
« Informal Networks & Labor Pools
« Institutional Voids & Adaptive Regulation
« High Entrepreneurial Density

1. DIAGNOSE: Map
Specific Grid Failures
(e.g., Table 1)

2. HACK:
Build Platform
Bypasses

n

\%

Continuous Adaptation &
Institutional Feedback
(Shapes Ecosystem)

3. SCALE:
Orchestrate
Ecosystem for Growth

Figure 1: Conceptual Framework of the Lagos Model

Figure 1 presents a cyclical framework illustrating the core iterative process of the Lagos
Model. The model is depicted as three interconnected phases —Diagnose, Hack, and Scale —
that operate within a foundational “Enabling Ecosystem.” The cycle begins with Diagnose,
where startups identify precise failures in the formal urban grid. This leads to Hack, the phase
of building adaptive, platform-based solutions using locally abundant technological and social
assets. The outputs then feed into Scale, focused on ecosystem orchestration for growth.
Crucially, this entire process is embedded in and continuously influenced by the surrounding
Enabling Ecosystem, represented as a circle that encompasses the cycle, which includes key
contextual factors such as Informal Networks, Mobile Penetration, Institutional Voids, and
Entrepreneurial Density. Arrows indicate the non-linear, feedback-driven nature of the
process, where scaling efforts inform new diagnostic insights.
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Literature Review & Theoretical Synthesis

Urban Innovation and the Infrastructure Imperative

Conventional economic geography posits a robust, often linear, relationship between the
presence of high-quality physical and digital infrastructure and the emergence of dynamic
urban innovation clusters. This perspective holds that dense urban environments accelerate
the flow of knowledge and facilitate efficient labor market matching, but only when
underpinned by reliable foundational systems. The empirical reality within many developing-
economy megacities, however, presents a direct challenge to this axiom. In these contexts, the
very rapidity of urban growth generates severe agglomeration diseconomies—including
paralyzing traffic congestion and systemic failures in the provision of public utilities —that can
escalate to the point where they actively diminish, rather than enhance, sustainable innovation
capabilities (Estrin et al., 2022, 2024). Consequently, the theoretical benefits of urban
concentration are frequently nullified by these overwhelming costs, preventing cities from
realizing their full innovative potential (Zhang et al.,, 2023). This dissonance suggests that
unlocking economic transformation in these regions requires a fundamental shift in
perspective: from managing cities as static administrative territories to cultivating them as
dynamic, interactive innovation ecosystems (Nawrot et al., 2017). This reconceptualization is
a prerequisite for understanding how innovation thrives not because of but despite
infrastructural absence.

Disruptive and Frugal Innovation

The literature on disruptive innovation provides a foundational lens, describing how entrants
with fewer resources successfully challenge incumbents by first serving overlooked or
underserved market segments. A closely related yet distinct concept is frugal innovation,
which refers to the process of designing functional, affordable solutions under acute resource
constraints to serve low-income populations (Hossain, 2020). While these frameworks adeptly
capture the tactical adaptation of products and business models to resource-scarce
environments, they often carry an implicit normative bias, framing such innovations as
inherently “lesser than” or of only peripheral relevance to global markets. A central,
unresolved tension within this domain is the frugal scalability paradox: the inherent conflict
between the deep hyper-contextualization required for initial success and the subsequent
demands of standardization and replication necessary for broader expansion (Marquez et al.,
2025). Although digital tools are recognized for lowering experimentation costs and enabling
frugal ecosystems to build innovation as a core organizational capability (Machkour &
Abriane, 2026), existing theoretical frameworks remain inadequate. They frequently fail to
elucidate the precise mechanisms through which localized structural “hacks” evolve into
institutionalized systems capable of scaling, a process that involves sophisticated
organizational and ecosystem-level coordination (Dzreke, 2026b; Dzreke & Dzreke, 2026e).

Innovation in Informal and Constrained Contexts

A substantial body of work examines how entrepreneurs in emerging markets navigate
institutional voids through bricolage and sophisticated workaround practices. This
scholarship correctly identifies that achieving business sustainability in such environments is
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critically dependent on the complex interplay between the core components of the
entrepreneurship ecosystem—finance, human capital, markets —and the specific formal and
informal institutional arrangements that constitute the local business environment (Igwe et al.,
2020). When these elements align favorably, they can potentially trigger a transformative,
productivity-enhancing informal entrepreneurial revolution (Igwe & Ochinanwata, 2021).
Empirical analysis confirms that early-stage venture activity is heavily contingent on how
organizations navigate the availability of basic service facilities, with accessible
telecommunications technologies serving as a primary catalyst (Court & Arikekpar, 2022).
Furthermore, the demographic profile of megacities presents a double-edged sword: extreme
population density and diversity supply a vast market and talent pool, yet simultaneously
place intolerable strain on inadequate infrastructure, thereby coercing innovative behavioral
adaptations (Oladele et al., 2025). Successfully operating within these spaces requires
navigating not only gaps but also deeply embedded systemic issues and extractive informal
costs, necessitating the development of exceptionally resilient corporate models (Dzreke,
2025c).

Identifying the Gap

While research on bricolage and institutional voids provides valuable descriptive insights, it
lacks an integrated, process-oriented framework that explains the systematic journey and the
specific ecosystem-level patterns enabling African startups to scale globally from a position of
structural constraint. In these contexts, innovation is often characterized by sporadic,
relationship-driven solutions tailored to local frictions, which consequently face significant
barriers to wider replication (Langley & Rodima-Taylor, 2022). The emerging concept of the
“platformization” of informal services hints at a more systemic process in which domestic and
international capital converge with localized adaptations to ensure survival and create new
market structures (Cirolia et al., 2023). The evolving role of logistical hubs also indicates that
urban-economic agglomeration is being reinforced through new forms of integration into
global circuits (Wiig & Silver, 2019). However, standard theoretical approaches remain
insufficient. They typically fail to detail the architectural principles—such as data-driven
platforms and shared digital ledgers—that can transform unmapped, informal economic
activity into accessible, scalable, and formalized networks (Dzreke & Dzreke, 2025i). This
represents a critical theoretical gap.

Theoretical Positioning

This study seeks to bridge insights from Urban Economics and Innovation Theory, advancing
the proposition that the absence of legacy infrastructure systems can, paradoxically, accelerate
the adoption of disruptive, platform-native solutions by removing the inertia of entrenched
alternatives. Evidence suggests that digital platforms leveraging mobile and blockchain
technologies possess significant potential to leapfrog the lack of physical infrastructure, for
instance, by directly connecting disaggregated actors such as cargo owners and truck drivers
(Cariolle & Carroll, 2020a). While macro-level challenges persist, and addressing broken
supply chains undoubtedly requires targeted infrastructure investment and regulatory
modernization (Kuteyi & Winkler, 2022), the micro-level reality demonstrates that
technological bypasses are already operating at scale. Fintech innovations have demonstrably
revolutionized financial inclusion despite parallel deficits in broadband and electricity
(Ampong et al., 2026), while applied digital technologies are enhancing logistics for small
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enterprises and drones are improving healthcare access in remote areas (Cariolle & Carroll,
2020b). Crucially, the scalability of such solutions depends on information systems that
enhance interoperability among previously siloed or informal transport modes, a key factor
for nascent e-mobility ecosystems (Owigar & Lah, 2025). This analysis positions the “Lagos
Model” not as a story of mere adaptation, but as a systemic process in which companies and
ecosystems replace the need for certain physical assets with automated, platform-based
coordination systems (Dzreke, 2025a, 2026b).

Table 2. Theoretical lenses on innovation in constrained environments

Theoretical Lens Core Premise Application to Limitations of This

African Megacities

Study

Urban Innovation Density and Explains the Assumes the pre-
connectivity, enabled agglomerative pull of existence of a
by infrastructure, megacities but cannot functioning, formal
spur knowledge account for infrastructural grid.
spillovers and the content or mechani
innovation. smof innovation in

their absence.

Disruptive New market entrants Explains why mobile- Focuses on product-
Innovation succeed by targeting money platforms market fit and
overlooked segments could disrupt competitive
with simpler, more traditional retail dynamics, not on the
affordable offerings. ~ banking. genesis of the
enabling ecosystem
itself.
Frugal Innovation Innovation under Captures the tactical, Often implies a
severe resource cost-conscious necessary
constraints to serve “hack” and the ethos compromise on
underserved of constraint-based quality or scalability,
populations. design. framing it as a niche

strategy.

Institutional Voids Entrepreneurs create Explains the Offers less analytical
new ventures to fill fundamental market power for
gaps left by weak or need for startups in understanding the

absent formal sectors like logistics global scalability and
institutions. and finance. systemic evolution of
such solutions.
Gap for “Lagos A framework Accounts for the Models the trajectory
Model” explaining systemic formalization of from local constraint
bypass of unmapped informal to high-growth,
infrastructure and its networks into globally connected
evolution into a accessible digital venture (Dzreke,
scalable platform systems (Dzreke & 2026b).
ecosystem. Dzreke, 20251).
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Conceptual Framework: The “Lagos Model” of Bypass Innovation

Introducing the “Lagos Model”

The “Lagos Model” conceptualizes a three-stage, ecosystem-dependent process through
which high-impact innovation is systematically generated within megacities characterized by
profound infrastructure scarcity. This framework moves beyond a deficit-oriented perspective
to articulate a paradigm of systemic bypass, wherein chronic structural friction is actively
reconstituted as a foundational substrate for novel forms of technological and economic
organization. African megacities exemplify sites where conditions of overcrowding and
fragmented connectivity are strategically engaged not merely as administrative failures but as
dynamic drivers of transformative adaptation (Nawrot et al., 2017). The rapid, often
unplanned expansion of these urban centers generates significant agglomeration costs—
including congestion, pollution, and public service shortfalls —that can escalate to a threshold
at which they begin to erode rather than foster sustainable innovative capacity (Estrin et al.,
2024). Consequently, in numerous developing contexts, the potential benefits of urban density
are substantially offset by these pervasive systemic costs, curtailing the realization of
agglomeration economies (Estrin et al., 2022; Zhang et al., 2023). Unlocking the latent economic
potential of these regions, therefore, necessitates a fundamental reconceptualization: they
must be managed not as conventional administrative units, but as dynamic, interactive
innovation ecosystems (Nawrot et al., 2017).

Core Stages: Diagnose the Kernel Constraint

The initial stage involves a precise diagnostic exercise of a critical bottleneck within the urban
system. This process demands deep contextual immersion to isolate what might be termed the
“kernel constraint” —a singular point of systemic failure that, if circumvented, unlocks
disproportionate value. Successful innovation in these settings hinges on the accurate
conceptualization and diffusion of solutions tailored to underserved populations in low-
income environments (Hossain, 2020). This diagnostic acuity relies on intimate market insight
to reveal operational opportunities hidden within broader inefficiencies (Dzreke, 2025a,
2025c). The inherent tension of this stage is captured by the frugal scalability paradox, which
arises from the conflict between the need for hyper-contextualized solutions and the
subsequent demands of standardization for growth (Marquez et al., 2025). Furthermore, the
urban environment itself presents a dualistic catalyst: population density and diversity
simultaneously supply a reservoir of talent and demand while exerting immense pressure on
inadequate infrastructure, thereby coercing innovative behavioral responses (Oladele et al.,
2025).

Hack with a Platform Logic

The second stage entails “hacking” the identified constraint by applying platform logic. The
resulting solution is typically not a standalone product but an orchestration layer —a platform
that leverages a ubiquitous yet underutilized resource to build a parallel functional system.
This approach fundamentally updates traditional capital-intensive models by substituting
physical assets with lightweight software layers and automated coordination mechanisms
(Dzreke & Dzreke, 2026d, 2026e). Digital platforms, particularly those leveraging mobile
technology, demonstrate clear potential to leapfrog the lack of physical and institutional
infrastructure by directly connecting fragmented actors, such as cargo owners and transport
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providers (Cariolle & Carroll, 2020a). Within this logic, fintech innovations often originate as
sporadic, relationship-driven solutions to localized constraints, scaling through networked
adoption (Langley & Rodima-Taylor, 2022). Such digital tools enable frugal ecosystems to
cultivate innovation as an essential organizational capability for survival (Machkour &
Abriane, 2026). This phenomenon reflects a distinct form of platform urbanism, where
transnational capital and local adaptive practices coalesce to create hybrid infrastructures
(Cirolia et al., 2023). Crucially, the scalability of these hacks, particularly in sectors such as e-
mobility, depends on information systems that enhance interoperability among disparate and
often informal transport modes (Owigar & Lah, 2025).

Scale Through Ecosystem Embedding

The final stage involves scaling the initial hack by embedding it deeply within the formal and
informal urban ecosystem. Here, the entrepreneurial solution matures from a tactical bypass
into a de facto institutional system. Long-term business sustainability is contingent upon a
synergistic interaction between the venture and multiple components of the entrepreneurship
ecosystem, including access to finance, talent, and supportive regulatory arrangements (Igwe
et al., 2020). When these elements align within a conducive environment, they can trigger a
transformative, productivity-enhancing, informal entrepreneurial revolution (Igwe &
Ochinanwata, 2021). The trajectory of early-stage ventures is heavily influenced by their access
to physical and service facilities, with accessible telecommunications technologies serving as
a primary catalyst for activity (Court & Arikekpar, 2022). Ultimately, the successful
deployment and scaling of such bypass infrastructure reinforces the city’s economic
agglomeration by intensifying its functional role within global and regional networks (Wiig &
Silver, 2019).

Table 3. Core stages of the Lagos Model

Stage Action Description Scholarly Anchor
Stage 1: Diagnose Identify Kernel The precise isolation Dzreke, 2025a, 2025¢
Constraint of a specific, acute

infrastructural

failure reveals a
hidden operational
opportunity within

systemic urban
inefficiencies.
Stage 2: Hack Apply Platform The constructionofa Dzreke & Dzreke,
Logic parallel system using  2026d, 2026¢;
software layers and Cariolle & Carroll,
automated 2020a
coordination to

leverage ubiquitous
resources, replacing
capital-heavy
physical assets.
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Stage 3: Scale Achieve Ecosystem The integration of Igwe et al, 2020;
Embedding the solution into both ~ Wiig & Silver, 2019

informal networks

and formal economic

structures

transforms a

localized hack into a

de facto, scalable

infrastructure.

The Role of the Ecosystem

The efficacy of the Lagos Model is fundamentally dependent on a constellation of enabling
actors and conditions within a broader urban ecosystem. Technological advancements, such
as those in fintech, have demonstrably revolutionized financial inclusion despite parallel,
unaddressed deficits in broadband and electricity infrastructure (Ampong et al., 2026).
Addressing macro-level growth constraints, however, requires a complementary focus on
strategic infrastructure investments and regulatory modernization to repair broken supply
chains (Kuteyi & Winkler, 2022). Digital technologies tailored for small and medium
enterprises can significantly improve logistical efficiency and catalyze job creation (Cariolle &
Carroll, 2020b). Concurrent supportive public interventions, including identity formalization
programs, can lower critical entry barriers for regional businesses (Dzreke & Dzreke, 2025f,
2025j). Standard analytical approaches often fail to elucidate how data-driven architectures
and shared digital ledgers can formalize vast swathes of unmapped informal economic
activity into accessible, transparent networks (Dzreke & Dzreke, 2025i). In totality, the
framework outlines an evolutionary, non-linear process in which continuous operational
feedback and ecosystem interactions progressively transform localized adaptive adjustments
into systemic, scalable models of urban provisioning (Dzreke, 2026a; Dzreke & Dzreke, 2026c).

The Evolutionary Process of Urban Constraint-Driven Innovation
(Dzreke, 2026a; Dzreke & Dzreke, 2026c¢)

f Urban Constraint
(e.g., Unreliable Electrical Grid)

Stage 1: Diagnose

Stage 2: Hack h

2
& (Kernel: Lack of ::>9 (Platform: Pay-As-You-Go _
& & Affordable, Solar Home System g /&
L 8 Predictable Power) with loT Metering) m
S8
5

Outcome: New De Facto
Infrastructure
(A decentralized, user-
financed energy grid) 2235

Figure 2. The “Lagos Model” Framework: From Constraint to Scale

This diagram represents the evolutionary process in which feedback transforms local
adjustments into systemic models (Dzreke, 2026a; Dzreke & Dzreke, 2026c).)



214 (7@ DZREKE ET AL

Methodology: Mapping the Innovation Ecosystem

This study employs a sequential, exploratory mixed-methods design to dissect the operational
anatomy of innovation in African megacities systematically. The methodology is designed to
capture the dual reality of these urban ecosystems: as sites of severe infrastructural constraint
and as dynamic laboratories in which such constraints catalyze distinct models of
entrepreneurial activity. The design explicitly accounts for specific agglomeration costs, such
as congestion and institutional fragmentation, which empirical research identifies as limiting
sustainable innovation in developing urban economies (Estrin et al., 2024). By integrating
quantitative mapping of ecosystem structures with qualitative investigation of entrepreneurial
agency, the research captures the complex interplay between high-level urban economic
patterns and the tactical organizational capabilities essential for venture sustainability in
precarious environments (Igwe et al.,, 2020). This layered approach bridges the macro
perspective of urban theory and the micro-foundations of strategy, addressing how large
urban centers navigate situations in which traditional agglomeration benefits are critically
offset by systemic failures (Estrin et al., 2022; Zhang et al., 2023).

Phase 1: Quantitative Mapping (Social Network Analysis)

The first phase entails quantitatively mapping the innovation ecosystem’s structure using
Social Network Analysis (SNA). This analysis utilizes a proprietary database of 500 tech-
enabled startups across Lagos, Nairobi, and Dar es Salaam, constructed from startup
directories, investment databases (such as Crunchbase), and regulatory filings. The procedure
maps the density, centrality, and clustering of connections between key actors: startups,
incubators, global investors, and local hub organizations. This network mapping aims to
reveal the latent architecture of resource and information flows, identifying how digital
platforms and fintech payment rails serve as critical connective tissue between otherwise
isolated operational nodes (Dzreke & Dzreke, 2025e, 2025i). The analysis quantitatively
assesses propositions about how digital tools for small and medium enterprises improve
logistical coordination and job creation in fragmented supply chains (Cariolle & Carroll, 2020a;
Kuteyi & Winkler, 2022). Furthermore, it measures the structural conditions under which
fintech innovations achieve financial inclusion despite parallel deficits in broadband and
electricity infrastructure, testing the relationship between network position and venture
resilience or scale (Ampong et al.,, 2026). This phase provides an empirical baseline for
understanding how early entrepreneurial activity is fundamentally conditioned by the
navigable topology of available physical and service facilities (Court & Arikekpar, 2022).

Phase 2: Qualitative Deep Dive (Semi-Structured Interviews)

The second phase involved 50 semi-structured interviews with a purposively sampled cohort
of ecosystem actors, including startup founders, venture capital investors, technology hub
managers, and policy enablers. These interviews are designed to generate rich, narrative data
on the lived experience of “bypass innovation.” The interview protocol focuses on uncovering
how entrepreneurs first diagnose kernel constraints within the urban grid and then design
affordable, context-embedded solutions for resource-constrained environments, a process
central to serving underserved customer segments (Hossain, 2020). This qualitative deep dive



FRONTIERS IN RESEARCH /7AW 215

captures the strategic narratives and cognitive frameworks entrepreneurs employ to navigate
the core tension between the hyper-contextualization required for initial product-market fit
and the pressures of standardization necessary for scaling, a dynamic conceptualized as the
frugal scalability paradox (Marquez et al., 2025). The interviews specifically document the
operational tactics for building venture credibility while managing deeply embedded systemic
issues, such as navigating informal rent-seeking networks or compensating for erratic public
service delivery (Dzreke & Dzreke, 2025k, 20251). Thematic analysis of this data explores the
contingent interactions between ecosystem components that may trigger a broader informal
entrepreneurial revolution, contingent upon specific institutional supports within the business
environment (Igwe & Ochinanwata, 2021).

Phase 3: Comparative Case Analysis

The third phase employs a comparative case study method, selecting three to four
paradigmatic startups across the target cities for intensive, cross-city analysis. Case selection
is based on theoretical replication logic, selecting ventures that exemplify the
“platformization” of informal services —in which domestic and international capital coalesce
with hyper-local adaptations to manage acute supply chain friction (Cirolia et al., 2023). This
comparative analysis provides granular evidence of the mechanisms through which
information systems enhance interoperability across disparate, often informal, transport
modes, a factor vital for scaling platform-mediated ecosystems (Owigar & Lah, 2025). The
cases are investigated to understand how the deployment of globally sourced digital
infrastructure interacts with local contexts to reinforce urban-economic agglomeration
through new roles in global value chains (Wiig & Silver, 2019). This phase highlights the
processual dimension of how frugal ecosystems cultivate innovation as a reproducible
organizational capability, often through alternative financing models and hub-based support
structures (Machkour & Abriane, 2026).

Rationale and Integration: The rationale for this tripartite methodology is to construct a
comprehensive, multidimensional evidence base that provides a structural map, an agentic
narrative, and a mechanistic proof of concept for the proposed “Lagos Model.” SNA offers a
macroscopic, quantitative visualization of the ecosystem’s architecture and key influence
channels across the digital and physical execution layers (Dzreke & Dzreke, 2025g, 2025m).
The interviews provide a microscopic, qualitative account of operational adaptation strategies
and the institutional frictions that strategic technology architects navigate within these
structures (Dzreke, 2025d; Dzreke & Dzreke, 2026c). The comparative case analysis then serves
as the crucial meso-level link, allowing for a deep dive into the concrete application of bypass
mechanisms and the challenges of cross-border scaling (Dzreke & Dzreke, 2025h, 2026d). This
integrated perspective is specifically designed to account for the dualistic population effects
in megacities, where density simultaneously strains infrastructure and coerces innovative
behavioral responses (Oladele et al., 2025). It also accommodates the observation that fintech
platforms often emerge not as comprehensive systems but as sporadic, relationship-driven
solutions geared toward specific local constraints (Langley & Rodima-Taylor, 2022). The
synthesis of these methodological streams culminates in a model that visualizes the critical
structural junctures—the points where automated orchestration engines link physical
execution to digital asset distribution channels—that define the innovation ecosystem’s
functionality and scalability (Dzreke, 2026a; Dzreke & Dzreke, 2026e).
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Table 4. Research design summary

Phase Method Data Source Sample Size Analytical Goal
Social Startup directories, Map the ecosystem’s
i
Crunchbase, regulatory structural topology and
Network . . -
1 Analvsis databases, ecosystem 500 startups identify key influencers
i
(SN Pz; mapping tools (Dzreke across digital and
& Dzreke, 2025g, physical execution
2025m). layers.
. Founders, investors, Elicit the narrative of
Semi- . . .
hub managers, policy the bypass innovation
Structured . .
2 In-depth enablers (Dzreke, 50 interviews process and document
P 2025d; Dzreke & operational adaptation
Interviews .
Dzreke, 2026c¢). strategies to
institutional friction.
Startup operational Conduct a mechanistic
documentation, deep-dive into the
Comparative investor reports, application of bypass
3 P . p 34 startups PP yP
Case Study regional market models, patterns of
assessments (Dzreke & resource sharing, and
Dzreke, 2025h, 2026d). pathways for cross-
border scaling.
Network Dynamics of Platform Orchestration (Dzreke, 2026a; Dzreke & Dzreke, 2026e)
Node Color Key O Node Size Key
@ Fintech Global Network
@ Logistics Investor Fund Centrality/Influence
© Energy
© Hub
[ Investor
Leading Fintech
Accelerator
[] Dis[t):igtztli!on
Channels
hysical
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Figure 3. Social network map of Lagos/Nairobi startup ecosystem

The visualization exemplifies the structural points where platform orchestration links physical
operations to digital distribution channels (Dzreke, 2026a; Dzreke & Dzreke, 2026e)
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Findings: The Anatomy of Bypass Innovation

Diagnosing the Kernel Constraint

The analysis reveals that successful entrepreneurial ventures in African megacities do not
view their operating environments as monolithic landscapes of generalized dysfunction.
Instead, founders exhibit a sophisticated, granular diagnostic capability to identify and isolate
precise, actionable constraints within the urban fabric. This diagnostic acuity reframes broad
institutional voids and infrastructural absences into specific, strategic entry points, enabling
firms to navigate and exploit market frictions with surgical precision (Dzreke, 2025a; Dzreke
& Dzreke, 20251). Within this paradigm, African megacities increasingly function as complex
innovation ecosystems in which the very pressures of overcrowding and connectivity
constraints become catalytic forces for transformation, rather than mere symptoms of
administrative failure (Nawrot et al., 2017). This foundational capability is critically important,
as the rapid, often unplanned urbanization characteristic of these regions generates significant
agglomeration costs—such as crippling congestion and public goods shortages—that can
ultimately erode innovation capacity and economic productivity if left unaddressed (Estrin et
al., 2024; Estrin et al., 2022).

The diagnostic process fundamentally reinterprets institutional gaps as structural
opportunities rather than insurmountable barriers to growth (Zhang et al., 2023). For instance,
ethnographic engagement with a Lagos-based logistics founder illuminated that the primary
operational challenge was not merely poor road quality, but the fundamental absence of a
reliable, transparent system for matching physical packages to verifiable destinations in a city
lacking formal addresses. Such precisely defined gaps are subsequently addressed by
deploying automated digital coordination layers that extract and structure usable data from
the inherent complexity of the urban environment (Dzreke & Dzreke, 2026d). This approach
aligns with established research on innovation in resource-constrained settings, where success
hinges on accurately identifying acute, underserved customer needs and converting them into
commercially viable, context-appropriate solutions (Hossain, 2020). Consequently, the
identification of a singular “kernel constraint” —the core, specific failure point in the formal
system —becomes a strategic orientation that enables startups to generate disproportionate
value precisely where conventional systems have demonstrably failed.

Hacking with a Platform Logic

The findings demonstrate that the resulting bypass solutions are predominantly architected
upon a platform logic, effectively transforming decentralized actors —such as informal drivers,
small-scale merchants, and residential consumers —into active, integrated participants within
digitally orchestrated systems. Mobile phones, as the most ubiquitous and reliable
infrastructure, serve as foundational nodes, enabling firms to achieve rapid scale without
commensurate capital investment in physical assets. These digital platforms function as
institutional leapfrogging mechanisms, bypassing missing or inefficient physical and
bureaucratic infrastructure by directly connecting disaggregated economic actors (Cariolle &
Carroll, 2020a). They operate as flexible engines for growth, circumventing traditional
development barriers through software-based orchestration and network effects, rather than
through the construction of capital-intensive, fixed assets (Dzreke, 2026b; Dzreke & Dzreke,
2026¢).
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Sectoral evidence supports this pattern. Fintech innovations, for example, frequently emerge
as targeted, algorithmic responses to localized constraints, such as the absence of credit
histories, creating unique, relationship-based scaling dynamics (Langley & Rodima-Taylor,
2022). The platformization of informal services illustrates a broader trend where transnational
venture capital converges with deeply localized, adaptive survival strategies (Cirolia et al.,
2023). Critically, these digital architectures drastically reduce the cost of experimentation and
iteration, enabling entire frugal innovation ecosystems to institutionalize innovative problem-
solving as a core organizational capability (Machkour & Abriane, 2026). The pathway to
scalability is further reinforced by the development of interoperable information systems, the
digitization of logistics workflows, strategic infrastructure partnerships, and engagement with
regulatory sandboxes (Owigar & Lah, 2025; Kuteyi & Winkler, 2022; Cariolle & Carroll, 2020b).
This dynamic is evident in the fintech sector, where blockchain and mobile-based solutions
have dramatically expanded financial inclusion despite persistent, parallel deficiencies in
broadband connectivity and grid electricity (Ampong et al., 2026).

Collectively, these observations suggest that technology functions not merely as a tool but as
a structural substitute for missing legacy systems. The platform itself becomes the de
facto infrastructure—a new institutional layer—through which services are coordinated,
delivered, valued, and governed. By supplanting asset-heavy industrial models with
lightweight, software-enabled orchestration, startups preserve the operational flexibility and
resilience necessary to thrive in volatile urban environments characterized by constant flux.

Scaling Through Ecosystem Embedding

The scaling of these platform hacks does not occur through the displacement of existing
informal networks but through their strategic embedding and enhancement within a broader
ecosystem. Startup growth is often quantified by network density metrics—such as the
number of integrated driver-partners, merchant outlets, or API connections with
complementary service providers—rather than by traditional measures of physical footprint.
This embedding process necessitates sophisticated organizational and technical design to
navigate inherent challenges, including algorithmic bias in resource allocation, identity
verification in low-documentation environments, and the governance of evolving platform
labor dynamics (Dzreke & Dzreke, 2025e; Dzreke et al., 2025l). Sustainable expansion is
fundamentally dependent on the synergistic interaction among core components of the
entrepreneurial ecosystem —finance, talent, knowledge, and demand —within a framework of
supportive, or at least non-hostile, institutional arrangements (Igwe et al., 2020). When these
elements align, they can stimulate what may be termed an informal entrepreneurial
revolution, significantly increasing the rate and sophistication of new business formation
(Igwe & Ochinanwata, 2021; Court & Arikekpar, 2022).

Long-term market access and stability are frequently secured through calibrated relationships
with public institutions. In the context of infrastructural deficiency, global and domestic
infrastructure investments can intensify urban economic agglomeration, further integrating
these platform ecosystems into regional and global value chains (Wiig & Silver, 2019).
However, ventures perpetually navigate the frugal scalability paradox: the tension between
the deep hyper-contextualization required for initial functionality and the imperative to
standardize, replicate, and expand internationally (Marquez et al., 2025). The dual nature of
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megacity density —simultaneously providing a rich talent pool and diverse markets while
generating intense infrastructure pressure —forces continual innovation and adaptation
(Oladele et al., 2025).

Successful firms often leverage state-developed digital identity systems or public procurement
programs to legitimize and stabilize their partner networks, thereby securing durable market
access (Dzreke & Dzreke, 2025j; Dzreke et al, 2025m). Furthermore, the data-driven
architectures and shared transactional ledgers inherent to these platforms perform a critical
formalizing function, rendering previously invisible informal economic activity legible,
accessible, and integrable into broader financial and supply networks (Dzreke & Dzreke,
2025i). Cumulative evidence supports an evolutionary framework wherein continuous
operational feedback and learning convert successful localized adaptations into replicable,
scalable systemic models (Dzreke, 2026a; Dzreke & Dzreke, 2026c). The resultant trajectory
suggests that rather than replicating linear Western development pathways, high-growth
African startups construct platform-native ecosystems expressly designed to leverage, rather
than lament, their distinctive structural constraints.

Table 5. Paradigmatic bypass innovations across sectors

Sector Kernel Constraint Platform Hack Scaling Mechanism Example
Absence of Mobile Money Dense agent network
physical banking ~ (SMS/USSD J
. of small shopkeepers;
infrastructure; protocols); X . .
. . . . . integration with M-Pesa
Finance  publicdistrustin  decentralized digital
government-backed (Kenya)
formal ledger and payment ..
R digital ID systems
institutions; systems (Dzreke &
L. . . (Dzreke & Dzreke,
missing identity Dzreke, 2025i, 2025g)
layers for credit. 2025m). &)
No forrr}al GPS-enabled Onboarding of
addressing . e
motorcycle courier existing informal Max.ng
system; severe . . . -
. . . . dispatch apps; real- transport riders into (Nigeria),
Logistics  traffic congestion . . . . . .
. time digital freight algorithmically Sendy
paralyzing . .
Mmovement: matching platforms  managed dispatch (Kenya)
fraement </i (Dzreke & Dzreke, frameworks (Dzreke et
agmente 2025h, 2026d). al., 20251).
freight market.
Mobile money
payment integration;
Unreliable or Pay-As-You-Go network of local M-KOPA
Energy completely absent  (PAYG) Solar Home  installers & Solar
central power Systems and mini- technicians; IoT- (East
grid. grids. enabled smart Africa)

metering (Dzreke &
Dzreke, 2025k).
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Digital inventory

Highl management;
&1y . g, Merchant partner
fragmented predictive .
. . networks that provide
informal retail procurement .
. . real-time sales data, TradeDep
Retail sector; no dataon  algorithms; enabline data-drive ot
. nabling data-driven
SME inventory; automated B2B 8

broken product supply platforms financing and insights ~ (Nigeria)

Dzreke & Dzrek
tracking & (Dzreke, 2025d; (2 O;li ; (;‘;51)21% &
procurement. Dzreke & Dzreke, ’ '

2026€).

Discussion: Implications of the “Lagos Model”

Theoretical Implications

The “Lagos Model” fundamentally reframes the relationship between infrastructure and
innovation. It posits that within digital-native economies, extensive legacy systems can
paradoxically hinder adaptation, whereas acute infrastructural deficits may catalyze agile,
platform-based solutions. This perspective shifts the scholarly focus from incremental
operational fixes to systemic entrepreneurial rewiring, illustrating how automated platforms
facilitate structural transformation in resource-constrained environments (Dzreke, 2025a;
Dzreke & Dzreke, 2026c¢). African megacities increasingly function as innovation ecosystems
in which overcrowding and limited formal connectivity become catalysts for transformation
rather than mere administrative failures (Nawrot et al., 2017). This occurs despite evidence
that unmanaged agglomeration costs can ultimately undermine sustainable innovation
capacity (Estrin et al., 2024).

Rather than merely disrupting incumbent markets, startups within this model create
foundational systems where institutional voids persist, effectively acting as proximate
institutional entrepreneurs. This dynamic demonstrates how automated intelligence
contributes to resilient commercial ecosystems amid profound uncertainty (Dzreke, 2025d,
2026a). Thus, innovation emerges as a critical survival mechanism within urban
agglomerations, where traditional benefits are frequently offset by substantial costs (Estrin et
al., 2022; Zhang et al., 2023). Consequently, this study proposes a novel analytical variable for
urban innovation research: Bypass Capacity, defined as an ecosystem’s ability to generate and
sustain parallel digital-physical systems. This concept elucidates how technology-driven firms
utilize integrated platforms to reconcile macro-level policy constraints with localized
operational realities (Dzreke & Dzreke, 2025j, 2026e).

The model aligns with and extends the frugal innovation theory, demonstrating how firms
serve underserved populations through affordable and context-appropriate solutions
(Hossain, 2020). This reveals that fintech innovations often emerge as relationship-driven
responses designed to leapfrog the lack of institutional infrastructure (Langley & Rodima-
Taylor, 2022). Furthermore, the platformization of informal services illustrates how local
adaptation, when combined with domestic and international capital, can generate entirely new
institutional arrangements (Cirolia et al., 2023). This extends beyond conventional
leapfrogging narratives toward a more robust theory of bottom-up institutional creation.
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Practical Implications

For policymakers, the findings indicate that ecosystem-level interventions must be
strategically complemented by traditional physical infrastructure investments. Enhancing
digital literacy, establishing regulatory sandboxes, and formalizing foundational digital
identification systems can create enabling conditions for platform-based solutions to improve
coordination and scale efficiently (Dzreke & Dzreke, 2025f, 2025 g). Such firm-level
innovations demonstrate the capacity to bypass missing infrastructure while advancing
broader digital transformation across African economies (Cariolle & Carroll, 2020a). Logistics
digitalization is particularly critical for overcoming supply chain fragmentation and
promoting integrated regional development (Kuteyi & Winkler, 2022). Moreover, these digital
technologies demonstrably improve logistics capabilities among small enterprises while
supporting employment creation (Cariolle & Carroll, 2020b).

For investors, the model underscores that business models forged in high-constraint
environments are often inherently asset-light, scalable, and valuable. As these ventures
frequently evolve into core market infrastructure, they exhibit strong compounding-return
characteristics (Dzreke, 2026b). Digital tools reduce experimentation costs, enabling frugal
ecosystems to cultivate innovation as a sustained capability through alternative finance and
entrepreneurial hubs (Machkour & Abriane, 2026). For entrepreneurs, the Lagos Model
provides a strategic blueprint, demonstrating how digital networks can mitigate structural
frictions, ensure fair worker compensation, and expand access to opportunity (Dzreke &
Dzreke, 2025e; Dzreke et al., 20251). The development of interoperable information systems
remains essential for scaling nascent e-mobility ecosystems (Owigar & Lah, 2025), while
emerging technologies continue to expand financial inclusion despite persistent infrastructure
deficits (Ampong et al., 2026).

Limitations and Future Research

A primary limitation is the study’s focus on technology-enabled startups, which may overlook
significant innovations occurring within purely informal, non-digital sectors. The long-term
sustainability of these ventures remains contingent on complex interactions among ecosystem
components (Igwe et al.,, 2020). Future research should employ longitudinal designs to
examine the durability of bypass systems and their potential to catalyze broader
entrepreneurial transformations (Dzreke & Dzreke, 2025k; Igwe & Ochinanwata, 2021). The
dual role of population density and diversity —simultaneously providing talent while
intensifying infrastructure pressures—warrants deeper exploration (Oladele et al., 2025).
Additional investigation is needed into the central tension between hyper-contextualized
solutions and the standardization required for international expansion (Marquez et al., 2025),
as well as into how the availability of specific service facilities directly influences
entrepreneurial activity (Court & Arikekpar, 2022). Finally, scholars must examine how global
infrastructure investments interact with local bypass systems, reinforcing urban
agglomeration and reshaping the role of these cities within the global economy (Wiig & Silver,
2019).

Conclusion

African megacities are not innovating despite infrastructure gaps but are developing a distinct,
systemic “Lagos Model” to bypass them through platform-based, ecosystem-embedded
solutions. This approach characterizes a transition from deficit-based observation to a model
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of systemic bypass, in which overcrowding and limited connectivity are treated as primary
drivers of transformation (Nawrot et al., 2017). These cities utilize advanced data frameworks
and algorithmic optimization to change how business value is created and sustained in
frontier markets (Dzreke, 2026a; Dzreke & Dzreke, 2026d). Platform urbanism in these settings
demonstrates how domestic and international capital coalesce with local adaptations
necessary for survival in precarious environments (Cirolia et al., 2023). By viewing constraints
as a foundation for efficiency, this model provides a new lens for analyzing how megacities in
the Global South define unique pathways for technological and institutional evolution.

African megacities can innovate without traditional infrastructure by building new digital,
decentralized, and platform-driven infrastructure. Emerging technologies have
revolutionized financial inclusion despite existing gaps in broadband and electricity
infrastructure, proving that technology can serve as a structural replacement for missing
legacy systems (Ampong et al., 2026). This strategy effectively turns the absence of public
resources into private opportunities to create foundational markets (Dzreke, 2025d; Dzreke &
Dzreke, 2025i). Digital tools allow frugal ecosystems to develop innovation as a prerequisite
for survival and organizational capability through alternative finance and hub support
(Machkour & Abriane, 2026). This decentralized approach ensures that innovation is not an
isolated event but a structural shift in how cities function.

The “Lagos Model” suggests that the future of urban development may not be about
replicating the West’s infrastructure past, but about leapfrogging to a more agile, inclusive,
and digitally integrated urban future. The question for global urban theory may soon be: what
can be learned from Lagos as it leverages automated intelligence to build high-growth,
resilient business ecosystems (Dzreke, 2026b; Dzreke & Dzreke, 2026e)? This model provides
a playbook for innovation in any complex, regulated, or resource-constrained environment by
building digital networks that protect worker pay and ensure equal access. As these platform-
native ecosystems continue to evolve, they offer a sustainable alternative for urban
development that is natively adapted to structural constraints.
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