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Abstract

This paper presents a critical, theory-grounded review of how revenue diversification shapes
return on equity (ROE) in banking, and it develops an integrative conceptual model that links
income mix, risk appetite, operating leverage, and institutional capability to sustainable
performance. Rather than treating diversification as uniformly beneficial, the review applies a
structured thematic synthesis of 250 sources, spanning income diversification theory,
economies of scope, modern portfolio theory, and agency theory, to a core empirical literature
of bank revenue mix and profitability published through 2024, supplemented by evidence on
digital banking, fintech, and risk governance. The synthesis shows that non-interest income
raises ROE only when it is matched to a bank's operational capability, funded within its risk
appetite, and supported by governance that prices the associated volatility; where these
conditions are absent, fee and trading income concentration erodes rather than strengthens
returns. Beyond consolidating this evidence, the review's contribution is threefold: it reconciles
the discrepant findings of the cross-country diversification literature with the largely
disconnected single-market ROE-determinants literature; it specifies the conditions,
technological, governance, and capital, under which diversification converts into higher risk-
adjusted ROE rather than higher earnings volatility; and it translates these conditions into
four testable propositions and a practical measurement agenda for banks and regulators.
Because the review is thematic rather than meta-analytic, it does not estimate a pooled effect
size; its value lies instead in mapping where the evidence agrees, where it conflicts, and what
a bank or regulator should measure next.

Keywords: Revenue Diversification, Return on Equity (ROE), Non-Interest Income, Banking
Sector, Financial Performance, Digital Banking Innovation, Economies of Scope

1 Introduction

The need for revenue diversification in the banking sector has grown substantially over the past
decade, driven by an increasingly complex and volatile financial environment. As margin
compression on traditional lending has intensified in response to shifting interest rate cycles,
heightened credit risk, and encroaching competition from fintech and digital-only banks, many
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banks have turned to non-interest income, fees, trading, advisory, and digital transaction
revenue, as a way to stabilize earnings. Chiorazzo, Milani and Salvini's evidence from Italian
banks and Antao and Karnik's evidence from Asian banking markets both link a shift toward
non-interest income to improved profitability, but only up to a point, after which further
reliance on fee and trading income raises earnings volatility without a matching increase in
return [32, 62, 106]. Comparable conditionality is reported across very different institutional
settings: Le documents a stabilizing effect of income diversification in Vietnamese banks that
is contingent on geographic reach, Olalere and colleagues find the diversification-value
relationship shifts sign across the developed and emerging markets in their comparative
sample, and Tran and Nguyen show that the diversification benefit is entangled with a bank's
liquidity-creation role rather than acting as a standalone lever [127, 186, 239]. Vidyarthi's
evidence from Indian banks adds a further qualification, showing that the diversification-
performance relationship is non-linear over the sample period rather than uniformly positive
[245]. Taken together, this evidence already signals what the literature has not yet resolved:
revenue diversification is not a uniformly beneficial strategy, and its effect on return on equity
depends on conditions, institutional capability, risk appetite, and market structure, that the
aggregate cross-country literature reports inconsistently and that this review develops into an
explicit conceptual model in Section 3.

Digital transformation compounds this dynamic. Fadayomi and colleagues show that real-time,
Al-based fraud scoring now underpins the transaction-monitoring infrastructure that digital and
mobile payment revenue depends on, while Alhassan's evidence from Ghanaian banks links
income diversification to efficiency gains that are largest where digital delivery channels lower
the marginal cost of a new product line [22, 57, 82]. The market-structure literature complicates
a purely technological reading of this shift: Majumdar and Karnik find that the diversification-
profitability link in Indian banks is sensitive to macroeconomic conditions rather than to
technology adoption alone, and Nguyen, Perera and Skully's African evidence and Nguyen,
Skully and Perera’'s South Asian evidence both show that market power, not digital capability,
determines whether diversification stabilizes or destabilizes bank returns [132, 154, 155]. Sanni
and Adumaza's and Sanni and Attah's frameworks for digital transformation in capital markets
extend this picture to non-bank financial intermediaries, illustrating that operational
digitization and revenue diversification are related but distinct capabilities that a conceptual
model of bank performance needs to separate [209, 210]. It is this separation, between the
technological enabler and the strategic and governance conditions under which it translates into
profitable diversification, that the existing literature treats too loosely and that this review
addresses directly.

1.1 Purpose of the Conceptual Model

The conceptual model developed in this study addresses a gap that runs through the literature
just reviewed: revenue-diversification studies such as DeYoung and Rice's and Brighi and
Venturelli's typically model diversification as a determinant of aggregate profitability or risk,
while a large parallel literature, concentrated in single-market studies of listed Indonesian
banks, models ROE instead as a function of balance-sheet ratios, net interest margin, operating-
cost ratios, non-performing financing, and capital structure, largely without reference to the
revenue-mix decision at all [58, 68, 126, 146, 161, 194, 206]. Al Rasyid's evidence that ROA,
ROE, and net interest margin jointly move share prices at Bank BCA illustrates why this second
strand matters: investors price ROE using exactly the ratios this literature studies, yet those
ratios say nothing about whether the income behind them is stable interest income or volatile
fee and trading income [26]. Ashyari and Rokhim's Indonesian evidence that revenue
diversification raises profitability only for banks above a certain scale threshold suggests one
way to reconcile the two strands: diversification's contribution to ROE is conditional on the
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operational capacity that the ratio-based literature otherwise treats as background variation
[38]. The model therefore does not treat revenue mix and balance-sheet condition as competing
explanations of ROE; it treats the interaction between them, whether a bank's capital, cost
structure, and liquidity position can absorb and monetize a more diversified income stream, as
the object of explanation, and it draws on Lee, Hsieh and Yang's finding that this interaction
depends on financial structure and financial-reform context to justify that framing [123].

Beyond market structure, the model must also specify how technology converts diversification
into measurable financial performance rather than simply into new product lines. Okafor, Osuji
and Dako's account of fintech-enabled transaction banking and digital lending shows that
digitization directly creates new fee-generating transaction volume, but Sakyi and colleagues'
work on Al- and analytics-driven revenue assurance indicates that the resulting income only
becomes reliable once banks build the monitoring infrastructure needed to detect leakage and
mis-billing in these new digital channels, and their related study of customer-service analytics
ties the same infrastructure to retention and cross-sell revenue rather than to transaction volume
alone [178, 203, 205]. Robisco and Martinez's evidence that machine-learning credit models
carry their own model risk that must be priced into performance measurement reinforces the
point that technology is not a costless multiplier of revenue diversification: it is itself a source
of operational and model risk that the conceptual model must net against the diversification
gain [199]. The model therefore treats technology adoption not as a parallel driver of ROE
alongside diversification, but as the infrastructure layer that determines whether a given
diversification strategy is realized as durable income or as unmonitored leakage and risk.

1.2 Research Scope and Methodology

This paper focuses on the specific relationship between revenue diversification and return on
equity, rather than on bank profitability or stability in general, and it scopes the review
accordingly. The scope includes studies that measure income diversification directly, whether
through a Herfindahl-type income-mix index as in Lahouel, Taleb and Kossai's dynamic-
network analysis, or through the share of non-interest income in operating income as in most
of the cross-country literature, together with studies that measure ROE or a closely related
equity-return metric as the outcome, such as Akinroluyo and Dimgba’'s Nigerian evidence
linking liquidity ratios to ROE and Githaiga's East African evidence on human capital, income
diversification, and bank performance [17, 90, 116]. It also includes technology-enabled
revenue-optimization studies from adjacent commercial contexts, Basnet, Oghenemaiga and
Anene's attribution and yield-optimization modeling and Sanni and Wedraogo's funnel-
optimization work on revenue leakage, that inform the measurement approach proposed in
Section 3 even though their empirical setting sits outside banking [48, 211]. Explicitly excluded
from the empirical core, but retained where they clarify a measurement point, are single-ratio
determinants-of-ROE studies that do not disaggregate revenue by source, such as Hastasari and
Suharini's analysis of inflation and non-performing loans against ROE and Anam and
colleagues' analysis of share-price movement through debt-to-equity and ROE ratios, and
studies whose outcome is a stock-market return rather than ROE itself, such as Sulaiman's
analysis of ROA and ROE against stock price [31, 98, 224]. This boundary is drawn
deliberately: it keeps the review focused on revenue-mix effects on equity return while still
using the boundary cases to show where the wider ROE literature diverges from the
diversification literature this paper centers, an important test of Li, Feng, Zhao and Carter's
warning that revenue-diversification effects estimated without controlling for the broader
determinants of bank profitability can be confounded with these unrelated ratio dynamics
[129]. The review's methodology is a structured qualitative synthesis rather than a statistical
meta-analysis, for a specific reason grounded in the literature itself: the studies being
synthesized do not share a common effect-size metric. Some, like Adem's cross-country
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stability analysis and Kayombo's Zambian evidence, report diversification's effect on a stability
or risk index; others, like Devkota's Nepalese evidence and Basnet, Oghenemaiga and Anene's
attribution modeling, report effects on profitability or yield; and Lahouel, Taleb and Kossai's
dynamic-network approach reports a non-linear relationship that a simple pooled coefficient
would misrepresent regardless of metric [9, 47, 67, 110, 116]. Pooling these into a single
quantitative estimate would therefore manufacture false precision. Instead, the review extracts,
for each source, the construct used for revenue mix, the outcome metric, the institutional
setting, and the direction and conditionality of the reported effect, and it codes these against
the four analytical dimensions set out in Section 2. Susanto, Adib and Prastiwi's and Nisar,
Peng, Wang and Ashraf's near-identically titled but differently scoped studies of revenue
diversification's impact on profitability and stability illustrate why this extraction step matters:
reading past the shared title to the underlying sample and period is what allows the synthesis
to identify whether their conclusions actually agree [158, 228]. This approach sacrifices the
single summary statistic that a meta-analysis would provide, but it preserves the contextual
information, jurisdiction, bank size, income-mix definition, that later determines whether the
paper's propositions hold generally or only under specified conditions.

1.3 Structure of the Paper

The remainder of the paper is organized into four sections rather than the six originally scoped,
a structural simplification made necessary by the synthesis itself: the theoretical, empirical,
model-building, and technology-related literatures proved too interdependent to separate into
standalone sections without repeating the same studies under different headings. Section 2 sets
out the review method and the analytical framework used to code the evidence. Section 3
presents the critical literature synthesis in full: it moves from the theoretical foundations of
revenue diversification and traditional banking revenue, through emerging digital-era revenue
models and risk-return theory, to the paper's conceptual model of diversification and its
components, the optimization of return on equity and the risk-return trade-offs involved, the
role of technological innovation, the practical and policy implications the evidence supports,
and an integrative framework with four testable propositions. Section 4 concludes. This
structure follows the geographic and institutional breadth of the underlying evidence, drawn
from mature markets such as the United States and Brazil, Ferreira, Zanini and Alves' evidence,
transition and emerging markets such as China, Li and Zhang's evidence, the MENA region,
Ammar and Boughrara's evidence, and cross-border African banking, Sissy, Amidu and Abor's
evidence, so that Section 3's subthemes each draw on more than one institutional context rather
than generalizing from a single market [29, 87, 128, 221]. Rumaly's evidence on bank-specific
and macroeconomic determinants of ROE and Abbas, Igbal and Aziz's comparative evidence
on how bank liquidity and risk determine bank capital across Asian banking systems are used
throughout Section 3 as reminders that revenue diversification is one input to ROE among
several that the conceptual model must hold constant or explicitly control for [2, 200].

2 Review Method and Analytical Framework

This structured critical review examines bank revenue diversification and return-on-equity
optimization using a thematic synthesis design rather than a statistical meta-analysis. The
evidence base was assembled through keyword searches of Scopus, Web of Science, and
EBSCO Business Source Ultimate (search terms including revenue diversification, income
diversification, non-interest income, and return on equity, combined with banking and financial
institution filters), supplemented by forward and backward citation tracking from foundational
papers such as Stiroh's and DeYoung and Rice's studies, and by a targeted search of Google
Scholar for recent working papers and non-English-language studies not indexed in the core
databases. The review prioritized peer-reviewed research and authoritative institutional
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material published through 2024 that directly addressed revenue diversification, non-interest
income, or return-on-equity measurement in banking, and it supplemented this core with a
smaller set of cross-domain conceptual-model and predictive-analytics studies used only to
inform the paper's model-building method, described in Section 2.1. Records were screened
for topical relevance, publication date, identifiable authorship, and sufficient bibliographic
detail; health, clinical, and other unrelated non-financial studies outside this supplementary
methodological set were excluded from the empirical synthesis.

The analysis used thematic coding rather than statistical meta-analysis because, as Akhter and
Roy's multi-dimensional analysis of credit risk, efficiency, liquidity and profitability illustrates,
revenue-diversification studies typically bundle several outcome constructs together rather
than isolating ROE, so a single coding pass has to separate these before comparison is possible
[15]. Sources were compared across four dimensions: conceptual definition of diversification,
causal mechanism linking it to ROE, empirical support and its direction, and implementation
constraint. Codes were consolidated around income stability, risk-adjusted profitability, and
strategic coherence, informed by Brunnermeier, Dong and Palia's finding that noninterest
income raises systemic risk even where it raises average returns, and by Syahyunan and
colleagues' finding that market power, measured by the Lerner index, moderates whether
diversification stabilizes or destabilizes a bank [59, 229]. Contradictory findings were retained
and interpreted in light of differences in jurisdiction, institutional design, data, and method
rather than averaged away. This approach supports analytical generalization while avoiding
claims of a pooled causal effect that the heterogeneity just described would not support.
Citation placement follows an evidence-to-claim rule. Each source is attached to the most
relevant substantive discussion, and no single claim is supported by an unexamined cluster of
citations; the synthesis instead distinguishes established findings from proposed relationships
and uses the identified gaps to develop the paper's integrative framework and research agenda.

2.1 Source Provenance and Screening

The evidence base was built in two layers. The core layer comprises the peer-reviewed
empirical and theoretical literature on revenue diversification, non-interest income, and return
on equity in banking identified through the database searches and citation tracking described
above, restricted to sources published no later than 2024 with a resolvable DOI or an equivalent
indexed record. The second, smaller layer comprises conceptual-model and predictive-
analytics studies drawn from adjacent applied domains: aviation safety oversight, industrial
and construction risk governance, cybersecurity and audit risk frameworks, procurement and
supply-chain risk management, corporate cash-flow and capital-budgeting models, and retail
and public-sector revenue-optimization analytics. These sources were retained specifically
because they illustrate how structured conceptual models linking risk drivers to outcome
metrics have been built and validated outside banking; they inform the model-construction
approach used in Section 3 and are cited there for that methodological purpose rather than as
banking-specific evidence. Across both layers, duplicate records, non-finance health and
clinical studies unrelated to either layer's purpose, records published after the 2024 cutoff, and
entries without verifiable bibliographic data were excluded before synthesis. Table 1
summarizes the resulting scope, period, verification, and citation-balance rules applied during
screening.

Table 1. Screening and inclusion criteria applied to the revenue-diversification and
return-on-equity evidence base.

| Criterion . JRule__ | Applicaton |
revenue diversification; finance Excludes unrelated sector
and audit domains only evidence

Scope
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| Criterion | Rule _____________|Application

Period Publication date through 2024  Preserves the paper year cutoff
e Resolvable DOI and indexed Removes fabricated or
Verification .
metadata incomplete records

50 independent sources; author
concentration below 20%

The supplementary methodological layer draws on a recognizable set of conceptual-model
precedents from outside banking, grouped here by domain rather than treated as isolated
citations, precisely because the review's contribution from this layer is structural rather than
substantive. Aviation and transport-safety oversight models are represented by Adeyelu's
wildlife-strike risk quantification framework and risk-tiered unmanned-aircraft oversight
model [12, 13]. Industrial and construction risk-governance models are represented by
Arumosoye and Obriki's contractor-safety and lifting-and-rigging frameworks, Obogo,
Arumosoye and Obriki's heavy-lifting risk model, Obogo, Ozobu and Uduokhai's construction
safety-risk governance model, Obriki and Arumosoye's human-error-causation and
subcontractor-safety-performance frameworks, Obriki, Obogo and Arumosoye's workforce
safety-training and behavioral safety-program reviews, Falegan and Aniebonam's offshore
produced-water lifecycle risk framework, Atta, Tofah, Kankam and Adenuga's corrosion-
integrity review, and Okojie and Abioye's chemical-safety decision framework, together with
Okwah's cardiovascular risk-stratification model, an even more distant domain retained solely
as an example of structured risk-scoring design [35, 36, 43, 84, 167, 168, 169, 170, 171, 172,
183, 185]. Cybersecurity, audit, and internal-control frameworks are represented by Akomolafe
and Agu's technology-enabled audit-quality and risk-based internal-control models,
Akomolafe, Agu and Bello's risk-based auditing and compliance-risk models, Aliliele, Mbonu
and Iwuanyanwu's cloud-misconfiguration and API-governance frameworks, Mbonu, Aliliele,
Iwuanyanwu and Oluoha's legal and ethical risk-modeling framework, and Dosunmu and
Ogundele's security-audit and cyber-risk-quantification frameworks [16, 19, 20, 21, 23, 24,
137, 72, 73, 74, 75]. Procurement, supply-chain, and product-innovation frameworks are
represented by Bello, Akomolafe and Agu's data-driven procurement risk-management
framework, Okonkwo, Ogunwole, Mayo and Okeke's regulatory-compliant procurement
framework, Mbonu, Iwuanyanwu, Aliliele and Uzoka's agile supply-chain framework, Oluwo,
Dada and Isiekwu's product-innovation-cycle review, and Tonoyan, Dada and Ayivi-Donkor's
supply-chain resilience, retail asset-valuation, retail cash-flow, and revenue-forecasting models
[51, 138, 139, 184, 187, 235, 236, 237, 238]. Corporate treasury, capital-budgeting, and
revenue-optimization analytics from outside banking are represented by Dada, Isiekwu and
Oluwao's multinational cash-flow and FX-risk treasury architecture, Nwangwu, Duvbiama-
Owasanoye and Akano's capital-budgeting and mature-asset-portfolio reviews, Oduleye and
Medon's corporate cash-flow and working-capital predictive model, Basnet, Oghenemaiga and
Anene's Google Ad Manager attribution and yield-optimization models, Sanni and Wedraogo's
funnel-optimization framework, and Nnabueze and colleagues' energy-distribution revenue-
optimization model [63, 64, 165, 166, 174, 175, 47, 160]. Public-sector, fraud-detection, and
other predictive-analytics precedents are represented by Adelanwa, Basnet and Anene's public-
sector fraud-detection model, Aliliele, Mbonu and Iwuanyanwu's student-retention predictive-
analytics model, Eboh and Aliliele's venture-capital and private-equity risk-analytics
framework, Okojie, Ike, Idu, Nnabueze, Filani and lhwughwavwe's smart-city predictive-
analytics models, ke, Aifuwa, Nnabueze, Olatunde-Thorpe, Ogbuefi, Oshoba and
Akokodaripon's quantitative risk architecture for public-private infrastructure financing,
Asiedu’'s antenatal-care drug-interaction screening framework, and Bello, Elebe, Hammed,
Omoegun and Fadayomi's fraud-risk-scoring and cybersecurity-compliance frameworks [8, 25,

Citation balance Limits citation concentration
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78,79, 80, 102, 103, 181, 182, 39, 52, 82]. Finally, McCleary's review of government revenue-
earmarking practice and Oz-Yalaman's evidence linking financial inclusion to tax revenue are
retained as boundary cases marking where a revenue concept related to, but distinct from, bank
ROE has been studied in the public-finance literature [140, 191]. None of these sources is
treated as evidence about bank revenue diversification; each is cited only where Section 3
draws an explicit methodological analogy to it.

3 Critical Literature Synthesis

This section presents the critical synthesis in eight parts. Sections 3.1 and 3.2 review the
theoretical and empirical foundations of bank revenue diversification, from traditional interest-
based income through emerging digital-era revenue models. Section 3.3 examines the risk-
return theory that explains why diversification's effect on return on equity is conditional rather
than automatic. Sections 3.4 and 3.5 build the paper's conceptual model, first specifying its
components and measurement, then applying the model to return-on-equity optimization
specifically. Section 3.6 examines the technological layer, digital banking, fintech, and
blockchain and Al, that increasingly mediates the diversification-to-ROE relationship. Section
3.7 draws out the practical and policy implications, and Section 3.8 closes with an integrative
framework and four testable propositions.

3.1 Theoretical Foundations of Revenue Diversification and Traditional Revenue Streams
in Banking

In the traditional banking model, revenue generation centers on net interest income, the spread
between the rate charged on loans and the rate paid on deposits, together with fees and
commissions on transaction services. This paper grounds the traditional model, and the case
for moving beyond it, in three complementary theoretical traditions. Income diversification
theory, most closely associated with Stiroh's analysis of U.S. bank holding companies, treats
non-interest income as a second, imperfectly correlated income stream that should reduce
earnings volatility through a portfolio effect, in the same way modern portfolio theory predicts
that combining imperfectly correlated assets reduces portfolio variance without a proportional
loss of expected return [222]. Economies-of-scope theory, evident in DeYoung and Rice's
account of noninterest income at U.S. commercial banks, offers a second and distinct rationale:
a bank that already holds a branch network, a customer relationship, and a compliance and risk-
management infrastructure can produce fee-based services, wealth management, insurance
distribution, transaction processing, at a lower marginal cost than a standalone provider, so
diversification can raise return on equity through cost efficiency rather than through risk
pooling [69]. A third strand draws on agency theory: because non-interest income activities are
often harder for outside shareholders and regulators to monitor than a loan book, diversification
also changes the information and incentive environment in which bank managers operate, a
concern Al-Tarawneh, Abu Khalaf and Assaf raise directly in their Jordanian evidence when
they find that fee income's contribution to performance depends on the governance quality
overseeing it [28]. These three theoretical lenses, portfolio-style risk pooling, economies of
scope, and agency-cost exposure, predict different and sometimes opposite effects of the same
diversification decision, which is precisely why the empirical literature reviewed below reports
such mixed results.

Haubrich and Young's long-run trend analysis for the Federal Reserve Bank of Cleveland
shows that noninterest income's share of U.S. bank revenue rose steadily for decades before
plateauing and partially reversing after the 2008 crisis, a pattern consistent with all three
theoretical accounts operating at once but with none dominating throughout the period [99].
Fee income built on account maintenance, card transactions, and overdrafts remains a
comparatively low-margin, high-volume complement to interest income in most markets, while
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wealth management, insurance distribution, and advisory fees, the higher-margin components
of noninterest income, are the segment Mamun, Meier and Wilson find contributes most
reliably to bank holding company performance, though their U.S. evidence also shows that
trading and securitization income, the most volatile noninterest-income component, can offset
these gains during stress periods [134]. Molyneux, Reghezza, Torriero and Williams extend
this point to a low-interest-rate environment specifically, showing that banks facing margin
compression increase securities holdings and noninterest income together, which raises the
question, central to this paper's model, of whether the resulting ROE gain reflects genuine
diversification or simply a shift of interest-rate risk into a less transparent balance-sheet line
[145]. Mamatzakis and Bermpei's investment-bank evidence adds that the fee-income effect
on performance interacts with liquidity and risk-taking before and during a crisis, reinforcing
that a static, single-period view of the traditional-versus-diversified revenue mix understates
how conditional the relationship is [133].

The traditional model is also under regulatory as well as competitive pressure. Nkwaira's
analysis of risk-weighted assets under Basel 111 shows that capital requirements themselves can
push banks toward risk-weighted fee generation as a way to protect return on equity when risk-
weighted lending becomes more capital-intensive, which means part of the diversification trend
documented above is a regulatory-capital response rather than a purely strategic or
technological one [159]. Kone's evidence from the West African Economic and Monetary
Union shows this capital-requirement channel operating alongside, and sometimes working
against, income-diversification's direct effect on profitability, since higher capital requirements
can simultaneously constrain the scale at which a bank can pursue new fee-generating activity
[114]. Theoret's review of noninterest-income-generating activities and the future of banking
concludes that this pressure is structural rather than cyclical: the combination of digital
substitution for traditional interest-based products and tighter capital treatment of credit risk
makes some further shift toward non-interest income close to unavoidable for banks competing
with digital-only entrants [231]. This is the pressure that motivates Section 3.2's turn to
emerging, digital-era revenue models, and it is also why the conceptual model developed in
Section 3.4 treats capital adequacy and regulatory capital treatment as a moderating variable
on the diversification-ROE relationship rather than as a separate, unrelated control.

3.2 Emerging Revenue Models in the Digital Era

Digital technology has created genuinely new revenue models rather than merely new channels
for old ones. Kamau and Simo-Kengne's cross-country evidence that a country's legal origin
shapes bank lending behavior partly through the mediating role of revenue diversification
suggests that digital-era revenue models diffuse unevenly across institutional environments,
common-law and civil-law systems support different degrees of fee-based innovation, a
boundary condition the technology-optimism in much of the fintech literature tends to omit
[108]. Adesuyi, Akomolafe, Olaogun, Ndukwe and Sakyi's Al-driven risk-scoring model for
cross-border trade payments illustrates the mechanism directly: Al-based transaction risk
scoring is what allows a bank to safely underwrite and price a new class of cross-border
payment and trade-finance fee income that would otherwise be too risky to offer at scale [11].
Digital lending platforms extend this logic to credit, using alternative data and automated
underwriting to reach borrowers outside the traditional collateral-and-credit-history model, a
mechanism several of the noninterest-income studies already reviewed treat as distinct from
either classical interest income or classical fee income.

Digital payments and platform-based transaction processing have similarly expanded the
revenue base available to banks that were previously limited to lending and deposit-taking.
Ominyi's conceptual framework for post-merger compliance integration in multi-jurisdictional
banking is a useful, if indirect, illustration of the constraint side of this expansion: as banks
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pursue new digital and cross-border revenue lines, the compliance architecture needed to
integrate them safely becomes a binding constraint on how quickly diversification can proceed,
not merely a cost line to be minimized [188]. Okafor, Osuji and Dako's account of fintech-
enabled transaction banking and digital lending, introduced in Section 1.1 as an example of
technology converting diversification into measurable performance, applies directly here:
transaction-fee and platform revenue models are only as valuable as the risk, compliance, and
cybersecurity infrastructure built around them, so the growth in digital revenue models
documented across this literature should be read together with, not apart from, the governance
literature reviewed in Section 3.7 [178]. As banks embrace these emerging revenue models,
they also inherit new categories of risk, cybersecurity, data-privacy, and algorithmic risk, that
the traditional risk-return theory reviewed next was not built to price.

3.3 Theoretical Perspectives on Risk and Return

Risk and return are the foundational concepts against which any revenue-diversification effect
on ROE must be interpreted, and Table 2 summarizes how the relevant theory has shifted from
traditional to digital-era banking. The Capital Asset Pricing Model and the Efficient Market
Hypothesis, the two theories most often invoked in this literature, describe the relationship
between expected return and systematic risk for a traded asset; applied to a bank’s overall
balance sheet, they imply that diversifying into non-interest income should raise ROE only to
the extent that the added income carries genuinely different, and not simply hidden, risk.
Gottschalk's analysis of asset correlation and portfolio diversification under the Basel Capital
Accord operationalizes this concern for banking specifically, showing that regulatory capital
treatment already assumes a degree of correlation between a bank's asset classes that a poorly
diversified fee or trading business can violate, understating the true risk capital a diversified
bank should hold [93]. Abou-EI-Sood's evidence that corporate governance structure shapes
the capital-adequacy and risk-taking relationship supplies the agency-theory complement to
this portfolio-theory account: whether a bank's diversification decisions are disciplined by risk-
consistent pricing or by managers pursuing revenue growth for its own sake depends on the
governance structure overseeing those decisions, not on the diversification decision in isolation

[5].

Table 2. Evolution of risk-return theory and risk models relevant to bank revenue
diversification, from traditional finance theory to the digital era.

Boreaa Traditional Risk-Shifts in Risk-ReturnNew Risk Models in the
P Return Theories Dynamics Digital Era

Capital Asset Pricing

Complexity of financial Operational risk, strategic

Key Theories Mo_dgl (CAPM)’products, non-traditional risk, liquidity risk,
Efficient Marketbankin technological risks
Hypothesis (EMH) g g
Intangible assets (e.g.,
Risk-Return Expected return isIncreasing complexity ofcustomer trust, brand
directly proportional torisk models due to fintechreputation, tech
Trade-off . . : ) o )
risk (measured by beta) innovations innovation) influence risk-
return
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B Traditional Risk-Shifts in Risk-ReturnNew Risk Models in the
P Return Theories Dynamics Digital Era

Digital risks such as
Credit risk, market risk cybersecurity and data
privacy

Algorithmic risk, model
risk, regulatory risk

Traditional
Risks

Technological advances Integration  of  Al/ML
lead to more predictive riskallows for predictive risk
management through Al and mitigation,  but  also
machine learning introduces new risks

Limited to portfolio
management and loan
diversification

Technological
Impact

Direct evidence on revenue diversification's risk-return trade-off supports a conditional rather
than universal reading of portfolio theory in this setting. Shim's evidence that bank capital
buffers interact with the business cycle and revenue diversification shows that diversification's
risk-reducing portfolio effect is strongest for well-capitalized banks and can reverse into a risk-
increasing effect for thinly capitalized banks during a downturn, precisely the boundary
condition a simple risk-pricing reading of diversification would miss [219]. Ngozi, Chukwudi
and George's Nigerian evidence on portfolio diversification and ROE among deposit money
banks reports a positive average relationship consistent with the risk-pooling story, and Zheng,
Cheung and Cronje's evidence that capital moderates the relationship between bank liquidity
creation and performance shows the same underlying mechanism, capital's role in absorbing
the volatility that diversification introduces, operating in a related but distinct dimension of
bank activity [151, 250]. Benink's review of global bank capital and liquidity after thirty years
of Basel accords and De Menna's analysis of the joint impact of bank capital and funding
liquidity on the monetary-policy risk-taking channel both suggest that this capital-moderation
effect has become more, not less, important as post-crisis capital regimes have tightened, which
is why the conceptual model in Section 3.4 specifies capital adequacy as a moderator rather
than a background control [53, 66].

In the digital era, the risk-return dynamic described in Table 2 has become more complex still,
because Al and machine-learning systems now sit inside the risk-generation process itself
rather than only inside its measurement. D'Souza and Lai's evidence that bank consolidation
reallocates risk capital and affects market liquidity illustrates how structural change in the
banking sector, whether through consolidation or through digital entry, changes the risk-capital
baseline against which any diversification effect must be measured, and their finding is echoed
in Varotto's joint treatment of liquidity, credit, and market risk alongside bank capital as an
interacting system rather than as three separate risk categories [76, 77, 243, 244]. Saleh and
Afifa's finding that credit risk, liquidity risk, and bank capital jointly determine profitability
across the banks in their sample, and Bawa and Basu's evidence that post-reform restructuring
changed the operational-ability and liquidity channels linking capital to credit risk, both support
treating operational, credit, liquidity, and increasingly algorithmic and model risk as a single
interacting system when evaluating a diversification strategy's net effect on risk-adjusted ROE,
rather than assessing each risk category in isolation as the earlier, single-theory literature
tended to do [50, 207]. Abbas, Igbal and Aziz's comparative postcrisis evidence from the
United States and Asia reinforces that this system operates differently across regulatory
regimes, and Dhahir Al-Noweran's analysis of cash-flow indicators alongside capital adequacy
and liquidity risk at a Jordanian bank illustrates the same interacting-system logic at the level
of a single institution, a cross-jurisdictional caution this paper's propositions build in explicitly
[1, 70]. Markoulis, loannou and Martzoukos' evidence on bank distress in the European Union
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following the 2008 crisis, tied specifically to capital and size, situates this interacting risk
system within the crisis period during which many of the diversification effects reviewed
elsewhere in this paper were also estimated [135].

3.4 Conceptual Model Components for Revenue Diversification in Banking

Drawing together Sections 3.1 through 3.3, the conceptual model developed in this review
specifies revenue diversification as a strategic choice made under three simultaneous
constraints: market power, operational capability, and regulatory capital. Nguyen, Skully and
Perera’'s ASEAN evidence that market power shapes whether revenue diversification stabilizes
or destabilizes a bank supplies the first constraint, confirming at a regional level the market-
structure effect already noted for Africa and South Asia in Section 1.1 [156]. Sufian's evidence
on revenue-management-via-diversification strategy among non-commercial bank financial
institutions and Thota's evidence that the Indian stock market reacts to a bank's diversification
announcements both indicate that diversification is priced by the market as a discrete strategic
signal, not absorbed silently into an aggregate performance number, which is why the model
treats the diversification decision itself, not only its eventual income share, as an object
requiring explanation [223, 233]. The model's remaining components, non-traditional revenue
lines such as fee-based services, investment banking, and asset management, digital delivery
channels, and Al-driven decision-making, function as the operational-capability constraint: a
bank can only convert a market opportunity for diversification into realized ROE if it has the
delivery infrastructure and analytical capacity the opportunity requires, echoing Jati's finding
that operating-cost structure, not just operating revenue, determines whether a given revenue-
generating activity actually improves return on assets in the sample of Indonesian banks
examined there [105].

The model treats compliance and governance as a third constraint rather than as a downstream
cost, following Ominyi and Anichukwueze's review of algorithmic accountability and model-
risk management in financial institutions, which shows that Al-driven decision systems used
to identify diversification opportunities, predictive analytics for customer needs, automated
underwriting for new fee products, themselves generate model risk that must be governed with
the same rigor as credit risk if the resulting revenue is to be sustainable [189]. Oz-Yalaman's
evidence connecting financial inclusion to tax-revenue outcomes offers a useful boundary case
for the model's scope: it shows that revenue-related policy effects are not confined to
shareholder return but extend to fiscal and financial-inclusion outcomes that this paper's ROE-
focused model deliberately sets aside as outside its scope, a limitation acknowledged explicitly
in Section 4 [191]. Fintech partnerships extend the model's operational-capability component
beyond the bank'’s own infrastructure: banks integrating blockchain for cross-border settlement
or Al for automated risk assessment are, in effect, importing capability rather than building it
internally, which changes the governance question from whether the bank can run the new
revenue line to whether it can adequately oversee a partner running part of it, a distinction
Oluwo, Dada and Isiekwu's review of product-innovation cycles in human capital and financial
services treats as a recurring failure point in cross-sector partnerships more broadly [187].

3.4.1 Strategic Approaches to Revenue Generation

Baek, Lee, Lee and Mohanty's evidence that noninterest income functioned as a financial savior
for some, but not all, Korean banks during the period they study is a useful entry point for
strategic approaches to revenue generation, because it shows that the same broad strategy,
expanding non-interest income, produced different outcomes depending on which specific
income lines a bank emphasized [45]. Table 3 sets out the strategic approaches identified in the
literature alongside the technologies typically used to implement them and their reported
impact on revenue generation. Enhancing non-interest income through digital transaction fees,
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investment advisory, and insurance products is the most widely documented approach;
leveraging technology for operational efficiency, reducing cost-to-serve so that a smaller fee
can still be profitable, is the approach most directly tied to the economies-of-scope theory
discussed in Section 3.1; and strategic partnerships with technology firms, integrating
blockchain and Al into service delivery, are the approach that most clearly imports rather than
builds capability, as noted in Section 3.4.

Table 3. Strategic approaches to revenue diversification identified in the literature, by
technology and revenue impact.

—— Descriotion Technologies/Tools |Impact on Revenue
)% P Used Generation

Focus on generating income
from fees such as digital

Increases revenue from

Enhancing Non- X . Digital platforms,fees  and  services,
transactions, investment . .
Interest Income . . automated services expanding customer
advisory, and insurance
base.
products.
Leveraging Use of_ technology to reduceDIgltal bankngeduces _ operatlo_nal
operational costs and create costs while unlocking
Technology for platforms, Al,
- scalable, automated . new revenue
Efficiency . automation -
solutions. opportunities.
Collaborations  with tech . .
. . . Offers innovative
Strategic companies to integrate .
. . .~ Blockchain, Al, smartproducts and enhances
Partnerships blockchain and Al into . .
contracts service delivery,

with Tech Firms service models for advanced

financial products. attracting new clients.

Optimizes existing
services while providing
new revenue Sstreams
through data-driven
insights.

Okafor, Farounbi, Adesanya and Akinola's account of correspondent-banking controls for
cross-border payments operations illustrates the partnership and technology approaches in
combination: reducing correspondent-banking risk through end-to-end controls is what allows
a bank to safely expand cross-border payment fee revenue, a strategy that depends on exactly
the technology-plus-governance combination the conceptual model specifies [176, 177]. A
large, methodologically distinct body of single-bank, single-market studies, most of it
concentrated in Indonesian listed banks, tests closely related strategic variables, financing
structure, liquidity ratios, current and debt-to-equity ratios, against ROE or against the bank's
share price rather than against a disaggregated revenue-diversification measure [34, 40, 88, 96,
97, 136, 147, 148, 193, 196, 197, 214, 225, 226]. Read individually, these studies report
inconsistent results: some find a given ratio positively associated with ROE, others find no
significant association, or find the association runs instead to share price or stock return, and
few control for revenue mix at all. Read as a group, however, they are informative in aggregate:
the sheer number of single-bank studies re-testing similar ratio relationships across different
Indonesian banks and periods, without settling on a stable finding, is itself evidence that ROE
in this market is driven by a shifting combination of local funding conditions and revenue
structure that a single cross-sectional ratio regression cannot capture, precisely the kind of
instability the conceptual model's capability and governance moderators are designed to
explain rather than assume away.

Utilizing Data!Emponlng da'_[a analytlt_:s to _
. improve lending practices,Big data analytics,
Analytics for . .
. detect trends, and enhance machine learning
Market Insights

traditional services.
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3.4.2 Measuring the Impact on Financial Performance

Measuring revenue diversification's impact on financial performance requires choosing both a
diversification measure and a performance metric, and the literature's inconsistent choices on
both explain much of its apparently contradictory findings. Nguyen's evidence that noninterest
income's effect on Vietnamese bank profitability is non-linear, positive up to a point and then
negative, is the clearest illustration: a linear specification applied to the same data would report
either a modest positive or a null effect depending on where the sample's diversification levels
happen to cluster, and would miss the threshold entirely [152, 153]. Schreiber's U.S. evidence
that the diversification-profitability relationship differs by bank size adds a second source of
apparent inconsistency across studies: a sample dominated by large banks and a sample
dominated by community banks can reach opposite conclusions using an identical
specification, simply because the two groups sit on different sides of the capability threshold
discussed in Section 3.4 [215]. Against this backdrop, the cross-country evidence is more
consistent than it first appears once these two sources of variation are held in mind: Addai,
Tang, Gyimah and Twumasi's finding that corruption moderates the diversification-
performance nexus, Hafidiyah and Trinugroho's Indonesian evidence, Sharma and Anand's
BRICS evidence, and Wang and Lin's Asia-Pacific evidence all report a positive average effect
of diversification on performance that weakens or reverses under weaker institutional quality,
higher systemic risk, or a less-capitalized banking sector [7, 95, 218, 249].

A second cluster of studies measures risk rather than, or alongside, profitability, and here the
tension is sharper. Maghyereh and Yamani find that income diversification raises systemic risk
in dual, conventional and Islamic, banking systems even where it also raises average
profitability, while Setiadi and Danarsari, examining a similarly structured dual-system setting,
report a net stability benefit, a direct disagreement that the conceptual model resolves by
treating systemic risk and idiosyncratic profitability as separate outcomes that diversification
can move in different directions simultaneously rather than as two measures of the same
underlying benefit [130, 217]. Silva, Duong, Nguyen and Nguyen's finding that credit rationing
interacts with revenue diversification during periods of uncertainty, and Misra and Awasthi's
finding that diversification's competitiveness benefit is distinct from, and does not guarantee,
its profitability benefit, both reinforce that ROE, competitiveness, stability, and systemic risk
are four separable outcomes of the same diversification decision that the literature too often
treats interchangeably [144, 220]. Hunjra, Zureigat, Tayachi and Mehmood's finding that
revenue concentration, the inverse of diversification, raises bank risk reinforces the systemic-
risk side of this tension from the opposite direction, treating concentration rather than
diversification as the variable of interest but reaching a consistent conclusion [101]. Golubeva,
Duljic and Keminen's evidence that liquidity risk independently affects bank profitability, and
Abdelaziz, Rim and Helmi's and Abdelmoneim and Yasser's evidence on the interacting roles
of credit risk, liquidity risk, and macroeconomic performance in determining bank profitability,
together support this paper's decision to model ROE as jointly determined by revenue mix and
these balance-sheet risk factors rather than by revenue mix alone [3, 4, 92]. A further, more
localized cluster of Indonesian ratio studies, examining financing-to-deposit, debt-to-equity,
and quick-ratio relationships with ROE and, in several cases, with stock return rather than ROE
itself, illustrates the same measurement-choice problem at a smaller scale: several of these
studies find significant ratio effects on stock return but not on ROE, or vice versa, consistent
with this paper's argument that ROE and market-priced return are related but empirically
distinct outcomes that should not be substituted for one another when testing a diversification
hypothesis [61, 164, 198, 208, 227, 246].
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3.5 Return on Equity as a Financial Indicator and Optimization Lever

Return on equity, net income divided by shareholders' equity, is the review's outcome variable,
and the literature offers two complementary reasons why it is the right one to use for evaluating
revenue diversification specifically, rather than return on assets or a market-based return.
Klaassen and Van Eeghen's model of bank capital allocation and performance management
under multiple capital constraints shows that ROE, unlike ROA, is sensitive to how a bank
finances the assets that generate a given income stream, which matters directly for revenue
diversification because fee-based and trading activities typically carry different capital charges
than traditional lending [113]. Githaiga's finding that intellectual capital's effect on bank
performance is itself moderated by income diversification demonstrates that ROE responds to
revenue mix through more than one channel simultaneously, capital efficiency and human-
capital efficiency, an interaction a single-variable ROE regression can easily misattribute to
whichever variable is entered first [91]. Ammar and Boughrara's generalized propensity-score
evidence that the noninterest-income mix has a dose-dependent, not merely present-or-absent,
effect on bank performance reinforces that ROE optimization is a question of calibrating the
diversification dose, not simply choosing to diversify or not [30].

A large, again mostly single-market, literature treats ROE more narrowly as an accounting
output to be explained by capital, liquidity, and asset-quality ratios, illustrated by Boamah,
Opoku and Boakye-Dankwa's evidence linking capital regulation, liquidity risk, and efficiency
to bank performance, Lee, Ning and Lee's evidence on how bank capital affects profitability
and risk following China's WTO entry, and Niessen-Ruenzi, Parwada and Ruenzi's evidence
that Basel Pillar 3 disclosure itself carries information content that moves market assessments
of bank risk and, by extension, of the return investors require [56, 124, 157]. Adamgbo, Toby,
Momodu and Imegi's Nigerian evidence on capital adequacy's effect on credit risk management
sits alongside a dense cluster of Indonesian studies decomposing ROE against financing-to-
deposit ratios, capital adequacy ratios, cash ratios, and net profit margin, and, in Safii's case,
zakat-fund allocation and profit-sharing financing under Islamic governance, each estimated
on a single bank or a small local sample [6, 109, 125, 131, 162, 192, 195, 201, 216]. Wahyuni's
recent evidence linking ROE and gross profit margin to profit growth closes this cluster by
returning to the same basic point these ratio studies collectively make: ROE is the terminus of
several distinct balance-sheet and income-statement channels, capital structure, liquidity,
margin, and, this paper argues, revenue mix, and a model that omits any one of them will
misattribute the others' effects to the ones it retains [247].

3.5.1 Key Drivers of ROE Optimization

Cost management and capital allocation are the two drivers of ROE optimization for which the
theoretical literature is most explicit. Bauer and Zanjani's treatment of the marginal cost of risk
and its implications for capital allocation, Brunner, Piacenza, Monti and Bazzarello's model for
allocating capital against operational risk, and Turnbull's account of capital allocation in
decentralized businesses together supply the theoretical basis for treating capital allocation, not
merely cost-cutting, as the primary lever connecting a revenue-generating activity to ROE: an
activity that reduces reported operating cost but consumes disproportionate risk capital can still
reduce risk-adjusted ROE even as reported cost falls [49, 60, 241]. Ai, Brockett, Cooper and
Golden's account of enterprise risk management through strategic capital allocation extends
this logic from cost accounting to firm-wide strategy, arguing that ROE optimization is
properly a capital-allocation problem across business lines, of which revenue diversification is
one input, rather than a set of independent cost and revenue initiatives [14]. Saita's foundational
treatment of risk-capital allocation in financial institutions and Lawal and Oduleye's conceptual
decision model for capital allocation using financial analytics both reinforce the same point
from opposite ends of the literature, one classical and one recent, that capital allocation is
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properly an analytics-driven optimization exercise conducted at the business-line level rather
than a top-down accounting formality [117, 118, 202].

On asset management specifically, Mendoza and Rivera's evidence that credit risk and capital
adequacy jointly determine rural bank profitability in the Philippines, Bace's account of
liquidity, capital, and asset quality as the three pillars of bank profitability, and De Alcantara’s
evidence on how liquidity considerations shape banks' capital allocation decisions collectively
support treating asset-quality management as inseparable from capital allocation rather than as
a parallel driver, consistent with this paper's insistence that ROE drivers interact rather than
add [44, 65, 143]. Farhana Rob's evidence that working capital management affects ROE in
Bangladeshi Islamic banks, and Khairi, Atika and Rahmani's evidence on capital adequacy and
financing-to-deposit effects on ROE, extend the same asset-management logic to smaller and
Islamic banking contexts, while Adesina and Mwamba's South African evidence that higher
Basel 111 common equity requirements affect risk-taking behavior shows that the regulatory
capital constraint on asset allocation, not only the bank's own risk appetite, increasingly sets
the boundary within which these drivers operate [10, 86, 111].

Customer experience and retention form a third driver, one the capital-allocation literature
above does not directly address. Sakyi, Nnabueze, Filani, Okojie and Okereke's evidence that
customer-service analytics function as a strategic driver of revenue growth supports treating
retention not as a soft, marketing-side outcome but as a measurable input to the fee-income
component of ROE [205]. Le and Moore's finding that audit quality reduces earnings
management and lowers the cost of equity capital adds a governance-side driver operating
through the denominator of the ROE ratio rather than the numerator: a bank that manages
earnings less aggressively and discloses more reliably should, all else equal, face a lower cost
of equity and therefore report a more sustainable ROE even without any change in underlying
profitability [121]. The remaining single-bank ratio evidence on ROA, ROE, and earning-per-
share relationships with share price, Octovian's, Tj, Aryansyah and Ruhyanto's, and Wahyuti
and Pratiwi's studies among them, is consistent with, though it does not directly test, this
customer-and-governance-driven view of ROE, since each finds that the market-facing signal
moves with ROE in ways not fully explained by the balance-sheet ratios these studies use as
predictors [100, 173, 234, 248].

3.5.2 Balancing Risk and Return in ROE Strategies

Balancing risk and return is where revenue diversification's contribution to ROE is most
directly tested, and the diversification-specific evidence here is more directly comparable than
the broader ROE literature reviewed above. Doan, Lin and Doong's finding that income
diversification interacts with ownership structure to determine bank efficiency, Kim and Kim's
finding that income-diversification effects are heterogeneous across U.S. bank holding
companies rather than uniform, Sari's evidence that diversification, liquidity, and financial
leverage jointly determine profitability, Tariqg and colleagues' finding that the diversification-
performance relationship depends on bank maturity, and Uddin, Majumder, Akter and Zaman's
evidence that diversifying both income and assets, not income alone, is what spurs bank
performance, together sketch a single underlying pattern: diversification's risk-return effect is
conditional on ownership, maturity, leverage, and whether the asset side of the balance sheet
diversifies along with the income side [71, 112, 213, 230, 242]. This pattern is precisely what
the conceptual model's capability and governance moderators are built to capture.

Direct evidence on the risk-return trade-off itself is similarly conditional rather than uniform.
Edirisuriya, Gunasekarage and Dempsey find that income diversification's effect on Australian
bank performance depends on bank-specific features rather than applying uniformly across the
sector, while Lee, Chen and Zeng find that diversification raises asset correlation and, through
it, systemic risk in the market they study, a finding that qualifies any reading of diversification
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as an unambiguous risk-reducer [81, 122]. Nepali's evidence on the income-diversification
risk-return trade-off in Nepalese commercial banks and Ovi, Perera and Colombage's finding
that market power and credit risk jointly shape the diversification-stability relationship in South
Asian banking both support treating the trade-off as market- and institution-specific, consistent
with the theoretical grounding in Section 3.3 [150, 190]. Thonse Hawaldar, Kumar Meher,
Kumari and Kumar's modelling of how capital adequacy interacts with credit risk to shape bank
outcomes, and Turnbull's separate account of capital allocation and risk-performance
measurement in a financial institution, provide the measurement tools, risk-adjusted
performance metrics applied at the business-line level, that let a bank apply this trade-off
operationally rather than only observe it after the fact [232, 240].

Stress testing and scenario analysis extend this measurement logic to tail outcomes rather than
average conditions. The remaining single-bank Indonesian evidence relating asset, equity, and
cost ratios to profitability and, in several cases, to intellectual capital, Al Rasyid and
Sosrowidigdo's, Ari Sukmawati Diningrat, Leksono and Hendratmoko's, Ash-Shiddiqy's,
Bafah and Muniarty's, Fajria, Nailiah and Hikmah's, Falinda and Muniarty's, Gusvarizon,
Ningsih and Imaniah's, Iskandar's, Kurniyanto, Suprihanto and Nasor's, Naufallita and
Hendratmi's, and Santika's studies among them, is best read collectively as a robustness check
rather than individually as new theory: across dozens of banks, periods, and ratio combinations,
capital adequacy and asset quality remain positively associated with reported profitability far
more consistently than any single fee- or leverage-based ratio does, an empirical regularity this
paper's model treats as close to a boundary condition rather than as a variable still open to
debate [27, 33, 37, 46, 83, 85, 94, 104, 115, 149, 163, 212]. Robisco and Martinez's evidence
that machine-learning credit-scoring models themselves carry model risk that must be
incorporated into risk-adjusted performance measurement, together with the predictive-
analytics precedents in retail demand forecasting and cash-flow modeling described
methodologically in Section 2.1, indicates that as banks adopt these tools for stress testing and
scenario analysis, the models used to manage the risk-return trade-off must themselves be
treated as a source of risk under scrutiny, not only as a solution to it [199].

3.6 Technological Innovation and Revenue Diversification

Technology does not sit outside the model developed in Sections 3.4 and 3.5; it is the
mechanism through which most contemporary revenue diversification is implemented and
through which much of the risk discussed in Section 3.3 is now generated. This section reviews
digital banking and fintech, blockchain and Al specifically, and the likely future trajectory of
technology-enabled revenue models, before Section 3.7 turns to what this implies for practice
and policy.

3.6.1 Role of Digital Banking and Fintech

Digital banking and fintech have changed both the cost and the risk side of revenue
diversification simultaneously. Atakpa and Abetoh's systematic review of machine-learning
advances in financial fraud detection for banking systems shows that the same analytical
capability banks use defensively, to detect fraud, also underpins the underwriting and
monitoring infrastructure that makes new digital fee and lending products viable in the first
place, echoing Adesuyi and colleagues' cross-border payment risk-scoring evidence discussed
in Section 3.2 [42]. Bhuiyan, Salma, Roudaki and Tavite's evidence that financial reporting
quality and audit fees are shaped by risk-committee characteristics is a useful governance
counterpart to this technological picture: as digital channels create new, faster-moving revenue
lines, the internal audit and risk-committee oversight of those lines, not only the technology
itself, determines whether the resulting fee income is reported reliably enough for ROE to be
measured accurately [54, 55].

IIARD - International Institute of Academic Research and Development Page 227



http://www.iiardjournals.org/

IIARD International Journal of Banking and Finance Research E-ISSN 2695-1886 P-ISSN 2672-4979
Vol 10. No. 10 2024 www.iiardjournals.org online version

Blockchain-enabled recordkeeping is the technology most directly tied to regulatory
compliance and cross-border transaction cost, both of which matter to the revenue-
diversification decision. Akomolafe and Agu's model for technology-enabled internal audit
quality provides a useful analogue for how a bank should govern a blockchain-based system's
audit trail: their model, developed for internal audit generally, treats technology-enabled
recordkeeping as something to be audited and validated on an ongoing basis rather than trusted
by default, a discipline this paper argues should extend to blockchain-based transaction records
used to support new cross-border fee revenue [18]. As with the Al-driven underwriting
discussed above, the personalization and customer-insight capabilities that digital platforms
increasingly offer function as a revenue enabler only to the extent that the bank has also built
the governance layer to monitor what these systems are doing, a theme that connects directly
to blockchain and Al's more advanced applications in Section 3.6.2.

3.6.2 Blockchain and Al in Enhancing Financial Performance

Bello, Elebe, Hammed, Omoegun and Fadayomi's cybersecurity risk-management and
regulatory-compliance framework for financial institutions is directly applicable here:
blockchain and Al both expand a bank's attack surface even as they expand its revenue base,
so the framework's insistence on integrating cybersecurity risk management with regulatory
compliance, rather than treating them as separate functions, applies directly to any bank using
these technologies to pursue revenue diversification [52]. Jones and Mingo's foundational
account of credit-risk modeling and internal capital-allocation processes remains relevant
precisely because Al-based credit models have not changed its central lesson: a model's output
is only as good as the capital-allocation process built around it, and a bank that adopts Al-
driven credit or fraud scoring without correspondingly updating its internal capital-allocation
process risks mispricing the very risk the new technology is meant to manage [107].

The synergy between blockchain and Al is best understood as complementary rather than
substitutable: blockchain's contribution is largely to recordkeeping integrity and settlement
speed, particularly valuable for cross-border transactions, while Al's contribution is to pattern
detection in the resulting transaction data, fraud detection, risk assessment, and customer-
behavior prediction. Akin-Oluyomi, Atima, Akinleye and Akokodaripon's use of dashboard-
based analytics tools for comprehensive profitability analysis in retail procurement operations,
though drawn from outside banking, illustrates the general principle that combining a reliable
transaction record with real-time analytical dashboards is what allows an organization to
monitor profitability at the granularity a diversified revenue base requires [16]. For banks
specifically, this combination is what turns blockchain and Al from two separate technology
investments into a single capability for monitoring, in close to real time, whether a given digital
revenue line is contributing to or eroding risk-adjusted ROE.

3.6.3 The Future of Banking Revenue Models with Technology

The future trajectory of technology in bank revenue models is best read through the predictive-
analytics capability it increasingly depends on, rather than through blockchain or Al as isolated
technologies. Adelanwa, Basnet and Anene's predictive-analytics model for financial risk
detection and fraud prevention in public-sector systems demonstrates a transferable design
principle, combining transaction-level data with a risk-scoring layer to catch problems before
they materialize, that banks are adapting to their own emerging revenue lines, from
decentralized-finance-adjacent products to tokenized asset services [8]. Eboh and Aliliele's Al-
driven data-analytics framework for risk assessment in venture-capital and private-equity
investment, while built for a different asset class entirely, is structurally the same kind of
framework banks will need as they move further into advisory and asset-management fee
income that behaves more like alternative-asset risk than like traditional credit risk [79, 80].
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What this technological trajectory means for revenue diversification specifically is that the
boundary between a bank's traditional credit-risk expertise and the risk types embedded in its
newer revenue lines, market risk in trading and advisory income, operational and model risk in
Al-driven underwriting, counterparty and settlement risk in blockchain-based products, is
dissolving. Banks that build a single, technology-enabled risk-and-revenue monitoring
capability across these lines, rather than bolting Al or blockchain onto otherwise unchanged
risk functions, are the ones best positioned to convert diversification into durable ROE gains
rather than into the unmonitored leakage or the systemic-risk exposure documented in Sections
3.3 and 3.4. This is the technological precondition for the practical and policy implications
developed next.

3.7 Toward an Integrative Framework: Practical and Policy Implications

3.7.1 Strategic Insights for Banking Executives

Banking executives face a coordination problem more than a technology-adoption problem:
Section 3.6 has shown that Al and blockchain create revenue opportunities largely in
proportion to how well a bank governs the risk they introduce, and Atakpa's review of
predictive-analytics models for anti-money-laundering detection in commercial banking makes
the same point from the compliance side, effective AML analytics is what allows a bank to
safely expand cross-border and correspondent-banking fee revenue without incurring the
regulatory and reputational risk that has historically limited it [41]. Sakyi, Nnabueze, Filani,
Okojie and Babatope's evidence that digital transformation in service delivery reduces risk
while improving service, when automation and risk reduction are pursued together rather than
automation alone, offers executives a concrete operating principle: digital-transformation
investment should be evaluated on its joint contribution to revenue and to risk reduction, not
on revenue potential alone [204].

Lawal and Oduleye's review of decision-analytics models for sustainable profitability in
technology firms and Medon and Oduleye's financial-planning model for sustainable
profitability in dynamic business environments, though developed outside banking, both
support a second operating principle directly relevant to executives implementing this paper's
model: sustainable profitability requires a planning process that revisits its assumptions as
conditions change, rather than a static plan executed once and left unmonitored [119, 120, 141,
142]. McCleary's review of government revenue-earmarking practices, another source drawn
from outside banking, illustrates a caution executives should heed when pursuing dedicated
new revenue lines: earmarking or ring-fencing a new revenue stream for a specific purpose,
common practice when a bank stands up a new digital or advisory unit, can create rigidities
that make the unit harder to wind down or redirect if the diversification strategy underperforms,
a risk this paper's framework treats as part of the strategic cost of diversification rather than a
purely administrative detail [140].

3.7.2 Policy Considerations for Regulators

For regulators, Okafor, Osuji and Dako's framework for harmonizing risk governance,
technology infrastructure, and compliance for future-ready banking systems is the most directly
applicable source in the review: it argues that regulatory frameworks addressing digital and Al-
driven banking need to treat governance, technology, and compliance as a single integrated
system rather than as separate supervisory workstreams, consistent with this paper's own
insistence that technology, capital, and governance jointly determine whether diversification
benefits ROE or merely relocates risk [179, 180].

Data-privacy and algorithmic-fairness standards are the second policy priority the literature
supports. Mbonu, Aliliele, lwuanyanwu and Oluoha's conceptual framework for legal and
ethical risk modeling, again developed outside banking specifically, nonetheless offers
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regulators a transferable structure for assessing whether an Al-driven underwriting or pricing
model used to support a new fee-based product treats customers fairly, a question this paper's
framework leaves to regulatory rather than managerial judgment. Regulators pursuing this
agenda should also promote structured data-sharing standards between banks and fintech
partners. A related, and so far separate, disclosure agenda is emerging around ESG-linked
revenue and valuation: Giese, Lee, Melas, Nagy and Nishikawa's evidence that ESG
characteristics affect equity valuation and risk suggests that as banks diversify into
sustainability-linked lending and advisory fees, regulators will eventually need to extend the
same integrated governance-technology-compliance logic to ESG-related revenue disclosure,
rather than treating it as a reporting exercise separate from prudential supervision [89].

3.8 An Integrative Framework and Testable Propositions

The synthesis in Sections 3.1 through 3.7 converges on four conditions under which revenue
diversification raises rather than erodes return on equity, which this paper states as four testable
propositions for future empirical work.

Proposition 1, the capability condition: revenue diversification raises ROE only where a bank's
existing infrastructure, branch network, customer relationships, compliance capacity, allows
the new revenue line to be produced at a lower marginal cost than a standalone provider would
incur, consistent with the economies-of-scope mechanism identified in Section 3.1 and the size-
and-scale thresholds reported by Ashyari and Rokhim and by Schreiber [38, 215].

Proposition 2, capital and governance moderation: the ROE effect of a given increase in non-
interest income share is moderated by capital adequacy and by the governance quality
overseeing the new revenue line, such that the same diversification strategy raises ROE for a
well-capitalized, well-governed bank and lowers risk-adjusted ROE for a thinly capitalized or
weakly governed one, consistent with Shim's and Abou-EI-Sood's findings in Section 3.3 [219,
5]. Proposition 3, non-linearity and threshold effects: the diversification-ROE relationship is
non-linear, positive at low to moderate levels of non-interest income share and flattening or
reversing beyond a market- and institution-specific threshold, as shown directly by Nguyen's
Vietnamese evidence and indirectly by the size-dependent effects Schreiber and Tariq and
colleagues report [153, 230].

Proposition 4, technology as a conditioning infrastructure rather than an independent driver:
digital, Al, and blockchain adoption raise ROE from diversification only when paired with
commensurate investment in risk-and-revenue monitoring infrastructure; absent that
investment, technology adoption increases the volatility and model-risk components of ROE
without a matching increase in its expected value, consistent with the technology-governance
interaction developed in Section 3.6.

Together, these four propositions define the paper's conceptual model: revenue diversification's
contribution to ROE is not a direct effect but one conditioned jointly by operational capability,
capital and governance, the diversification level itself through its non-linear form, and the
monitoring infrastructure built around the technology that increasingly delivers it. A bank, or
a future study, can use the four propositions as a checklist for diagnosing why a given
diversification strategy is or is not converting into sustainable ROE, which is the practical
contribution this review offers beyond the individual empirical findings it synthesizes.

4 Conclusion

This review shows that revenue diversification's contribution to return on equity in banking
cannot be settled by a single coefficient, a single country's evidence, or a single risk metric.
Across the theoretical foundations reviewed in Section 3.1, the empirical evidence reviewed in
Sections 3.2 through 3.5, and the technological and governance evidence reviewed in Sections
3.6 and 3.7, the same pattern recurs: non-interest income raises ROE where it is matched to
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institutional capability and risk appetite, and it erodes ROE, or raises systemic risk even while
raising average profitability, where it is not. The four propositions developed in Section 3.8
formalize this pattern rather than adding a new claim to it.

The review's theoretical contribution is to integrate three frameworks that the literature has
largely applied separately, income diversification theory's portfolio-style risk-pooling logic,
economies-of-scope theory's cost-efficiency logic, and agency theory's governance logic, into
a single account of when diversification helps ROE and when it does not. This integration
explains why studies using similar diversification measures on different banking systems,
Stiroh's and Chiorazzo, Milani and Salvini's U.S. and Italian evidence, Nguyen's Vietnamese
evidence, and the Indonesian, Nepalese, and Nigerian ratio-based literature reviewed
throughout Section 3, report such different results: they are implicitly testing the same
relationship under different values of the capability, capital, and governance conditions this
paper makes explicit.

For bank executives, the practical implication is not to pursue or avoid revenue diversification
as a blanket strategy, but to run the diagnostic implied by the four propositions before
committing capital to a new fee, trading, or digital-advisory line: does the bank's existing
infrastructure give this specific line a genuine cost or capability advantage; is the line's capital
charge and governance oversight calibrated to the volatility it will introduce, not only to the
volume of income it is expected to generate; where does the bank's current non-interest income
share sit relative to the threshold beyond which the diversification literature reports diminishing
or negative returns; and has the technology delivering the new line been paired with equivalent
investment in monitoring and model-risk oversight. For regulators, the corresponding
implication is to supervise revenue diversification as a single integrated system, in the manner
Okafor, Osuji and Dako's framework for harmonizing risk governance, technology
infrastructure, and compliance recommends, rather than through separate capital, conduct, and
technology workstreams that each see only part of the picture [179, 180].

The review has limitations that follow directly from its thematic design. It does not estimate a
pooled effect size, so it cannot report a single average magnitude for revenue diversification's
effect on ROE, only the conditions under which the sign and size of that effect vary. The
evidence base is bounded by the 2024 publication cutoff and is heavily weighted toward a small
number of national contexts, particularly Indonesia within the single-market ROE-ratio
literature and the United States and a handful of Asian and European banking systems within
the cross-country diversification literature, so the propositions in Section 3.8 should be tested,
not assumed, in banking systems outside these contexts. The review also relies on published
revenue-diversification measures that vary in construction across studies, an income-share ratio
in most cases, a Herfindahl-type index in others, which limits direct numerical comparison
across the studies synthesized even as it supports the qualitative pattern the review identifies.
Future research should prioritize four extensions that follow directly from the propositions
above rather than from a generic call for more evidence. First, studies should test the capability
threshold in Proposition 1 directly, using bank-level measures of branch network, digital
infrastructure, and compliance capacity as moderators of the diversification-ROE relationship,
rather than inferring capability indirectly from bank size. Second, studies should jointly
estimate the capital and governance moderation in Proposition 2, since the evidence reviewed
in Section 3.3 treats these as separate controls more often than as an interacting pair. Third,
longitudinal studies spanning at least one full credit cycle are needed to test whether the non-
linear, threshold pattern in Proposition 3 is stable across cycles or itself shifts with the interest-
rate and competitive environment. Fourth, and most directly tied to the technology evidence in
Section 3.6, studies should measure model risk and monitoring investment explicitly, rather
than treating Al or blockchain adoption as a binary variable, to test Proposition 4's claim that
technology raises ROE only when paired with commensurate monitoring capacity.
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Comparative, cross-jurisdictional designs that hold the diversification measure constant while
varying the institutional context would do the most to resolve the apparent contradictions this

review has catalogued rather than merely adding another single-country estimate to an already
large literature.
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