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Abstract

Purpose. This article develops an integrative decision framework for third party operational risk governance
in fund administration, addressing three linked problems: measurement that is fragmented across functions, a
weak treatment of uncertainty, and the separation of commercial decisions from risk governance. Approach.
A structured narrative synthesis draws on finance, analytics, technology, operations, governance, and sector-
specific literature. The resulting framework organizes evidence across NAV integrity, data lineage,
delegation oversight, cyber resilience, regulatory reporting, and business continuity, defines controlled and
auditable service quality as the focal decision criterion, and proposes a sequence of data definition, baseline
construction, causal or comparative estimation, risk adjustment, scenario testing, governance review, and
post implementation learning. The study uses no confidential company data and makes no causal claims
about named employers. Contribution. The analysis shows that isolated efficiency or revenue measures are
insufficient because they omit implementation costs, tail losses, customer effects, and timing. The article
contributes a reusable architecture linking economic evaluation with accountable execution, specifies
research propositions, measurement fields, validation tests, and reporting practices suitable for empirical
testing, and its principal implication is that decision quality improves when value, risk, behavior, and control
effectiveness are evaluated within one auditable model.
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1 Introduction

Fund administrators are under steady pressure to sharpen third party operational risk governance while
protecting customers, counterparties, regulators, and their own long term financial capacity. The difficulty is
that observed outcomes blend market conditions, prior relationships, operational execution, technology
constraints, and selection effects. A high reported return does not establish incremental value, and a low
incident rate does not establish effective control. (General, 2016; VanHoy, 2021).
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The relevant literature is dispersed across corporate finance, marketing science, information systems,
operational risk, cybersecurity, and sector regulation. Each stream offers useful tools, yet their assumptions
and units of analysis differ: finance emphasizes discounted cash flow and capital constraints, analytics
emphasizes prediction, segmentation, and experimentation, and risk research emphasizes exposure, control
effectiveness, and resilience. (Aron & Liu, 2005; Kilavuka, 2008).

Three questions drive the analysis: Which control architecture best protects NAV production and investor
records? How should asset managers oversee outsourced administrators and subdelegates? Which indicators
reveal emerging operational and compliance risk before loss events? Answering them moves the discussion
from descriptive performance reporting toward accountable choice. The contribution is conceptual: it
specifies constructs and relationships that future studies may test with transaction, customer, asset, campaign,
or control data. (Manz & Gesher, 2008; Mikes, 2007).

The article does not claim that one universal model fits every institution. Regulatory obligations, market
maturity, product economics, data availability, and organizational capabilities differ, so the framework
distinguishes invariant design principles from parameters that require local calibration. Invariant principles
include a clear counterfactual, consistent time horizon, full cost allocation, explicit risk adjustment, model
validation, and documented decision rights; local parameters include loss severity, discount rate, customer
sensitivity, capital charges, and intervention thresholds. (Corcione, 2019; Kelly & Vouté, 2017).

2 Literature and theory

Four bodies of work frame the review: economic appraisal of resource allocation, information processing and
analytics, agency and governance, and socio-technical adoption. Each supplies mechanisms that the
framework in section 4 reassembles into a single decision architecture, and each reappears, dimension by
dimension, in the propositions and evidence of section 5.

2.1 Operational risk in fund services

Economic appraisal compares incremental cash flows, opportunity costs, capital use, and uncertainty (Eboh
& Aliliele, 2023). The objective that matters is not volume alone but durable value after direct cost, indirect
cost, expected loss, and required return. (Hill, 1988; Xu & Zhu, 2016) (Bola-Sadipe et al., 2019; Sanni &
Adumaza, 2023).

NAYV integrity and controlled and auditable service quality are connected through a decision pathway rather
than a simple association: pricing and reconciliation signals must first be observed, translated into a specific
intervention such as an escalation, a correction, or a hold, and only then do their financial, operational, and
conduct consequences materialize. Applied to fund administration, this separation limits attribution error and
clarifies where value leakage occurs in the NAV production chain. A credible model therefore records the
decision rule, the comparison baseline, implementation cost, time horizon, uncertainty range, and the
distribution of effects across investors and counterparties. (Luo, 2014; Lt 2 et al., 2014) (Mbonu et al.,
2020; Fadayomi et al., 2024).

Data create value when an organization converts observations into decisions and learns from outcomes.
Predictive accuracy is an intermediate capability, not the final performance measure. (Eboh & Aliliele, 2024)
(Abetoh & Atakpa, 2022; Aliliele et al., 2025a; Lamidi & Olamide, 2018; Ojukwu et al., 2023).

The value created by data lineage investment does not arrive on a single timetable: near-term benefits such as
faster reconciliation appear quickly, while losses from an unresolved lineage gap, customer attrition,




International Journal of Science, Technology and Society | Vol. 7, No. 1, 2023

remediation cost, or a regulatory finding can surface much later. A multi-period model that discounts
expected cash flows, applies scenario specific probabilities, and includes the option value of retained
management flexibility prevents favorable early indicators from dominating the appraisal, and supports
staged commitments, pilot gates, covenant triggers, and review points as lineage evidence accumulates.
(Bolton et al., 2009; Schwabe & Ed-Diaz, 2020) (Adeyelu, 2018; Unamma et al., 2021; Okonkwo et al.,
2021; Mukasa, 2023).

Cyber resilience investment exhibits the same temporal asymmetry: control improvements often register
quickly in incident dashboards, while avoided losses, reduced remediation cost, and reputational protection
only become visible over a longer horizon. A multi-period model that discounts expected cash flows, applies
scenario specific probabilities, and includes option value where management retains flexibility prevents
favorable early indicators from dominating the appraisal, and supports staged commitments, pilot gates,
covenant triggers, and review points. (Chaudhury, 2010; Giacchero & Moretti, 2021) (Abetoh & Atakpa,
2024; Annan, 2022; Aliliele et al., 2023; Adeyelu & Dagodzo, 2024).

Business continuity investment shows a comparable temporal profile under conditions of rapid change:
readiness improvements are visible immediately after a drill or upgrade, while the value of that readiness is
only proven when a disruption actually occurs, sometimes years later. A multi-period model that discounts
expected cash flows, applies scenario specific probabilities, and includes option value where management
retains flexibility therefore prevents favorable early indicators from dominating the appraisal, and supports
staged commitments, pilot gates, covenant triggers, and review points. (Mitra, 2010; Zhang, 2008).

Markets, customer behavior, threats, regulation, and technology change. Organizations need sensing,
learning, and reconfiguration routines rather than fixed annual assumptions. (Ominyi & Anichukwueze,
2020).

Technology performance depends on workflow fit, user behavior, data stewardship, and management
reinforcement. Deployment without adoption leaves expected benefits unrealized.

A central tension links business continuity with NAV integrity: continuity arrangements built for speed, such
as manual workarounds during an outage, can compromise the reconciliation discipline that NAV integrity
depends on, while reconciliation controls tight enough to guarantee accuracy can slow the failover needed to
maintain continuity. The proposed framework treats continuity and NAV integrity as joint constraints and
evaluates their interaction through scenario analysis, control testing, and sensitivity analysis, since favoring
one in isolation can conceal later losses, customer harm, compliance expense, or strategic rigidity. Decision
makers should therefore report gross benefit, incremental benefit, risk adjusted benefit, and confidence
intervals separately. (Biggs & Mock, 1983; Friday et al., 2022).

Measurement of NAV integrity requires a defined unit of analysis, and adoption behavior affects which unit
is practical to sustain. Depending on the decision, the unit in NAV production may be a customer, account,
transaction, asset, service provider, or reporting cycle; mixing units produces biased comparisons and
weakens causal interpretation. In the proposed model, each metric has an owner, source system, refresh
frequency, permissible use, validation threshold, and escalation path, so adoption is sustained by staff who
can act on a metric defined at a unit they actually control. (Lo, 2009; Pafili, 2019).

2.2 Compliance and regulation

A central tension links cyber resilience with regulatory reporting: investment concentrated in detection and
containment can leave reporting obligations under-resourced, while a heavy reporting burden can crowd out
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the technical work needed to sustain resilience. The proposed framework treats cyber resilience and
regulatory reporting as joint constraints and evaluates their interaction through scenario analysis, control
testing, and sensitivity analysis. This matters in fund administration because short term accounting gains
from underfunding one function can conceal later losses, customer harm, compliance expense, or strategic
rigidity in the other. Decision makers should therefore report gross benefit, incremental benefit, risk adjusted
benefit, and confidence intervals separately, making assumptions visible to finance, risk, operations,
technology, and customer teams. (Low et al., 1996; Vermeer & Sanfey, 2014) (llesanmi et al., 2024; Lawal
& Oduleye, 2018; Ominyi & Anichukwueze, 2022b).

Regulatory reporting and controlled and auditable service quality are similarly best modeled as a decision
pathway. In a regulatory reporting context, examiners and boards observe imperfect indicators such as breach
counts or filing exceptions, translate them into an intervention such as a remediation plan, and only then
absorb the financial, operational, and conduct consequences that follow. This separation of inputs,
intermediate actions, and realized outcomes limits attribution error and shows where value leakage occurs,
letting a credible model record the decision rule, comparison baseline, implementation cost, time horizon,
and distribution of effects across customers and counterparties. (Christ et al., 2011; Peters & Sisson, 2006)
(Obogo et al., 2019; Obriki et al., 2022; Adesuyi et al., 2023).

The same tension between cyber resilience and regulatory reporting reappears under conditions of rapid
market and technology change. The proposed framework treats both dimensions as joint constraints and
evaluates their interaction through scenario analysis, control testing, and sensitivity analysis, because in a
changing environment, short term accounting gains from favoring one function over the other can conceal
later losses, customer harm, compliance expense, or strategic rigidity. Decision makers should therefore
report gross benefit, incremental benefit, risk adjusted benefit, and confidence intervals separately, creating a
basis for challenge by finance, risk, operations, technology, and customer teams. (Babayanju, 2017; Taylor et
al., 2020) (Annan, 2025).

Measurement of regulatory reporting requires a defined unit of analysis, a requirement that becomes more
demanding as markets, regulation, and technology change together. Depending on the decision, the unit in
fund administration may be a customer, account, transaction, campaign, asset, route, service provider, or
reporting cycle; mixing units produces biased comparisons and weakens causal interpretation. In the
proposed model, each metric has an owner, source system, refresh frequency, permissible use, validation
threshold, and escalation path. (Kuritzkes et al., 2003; Parker et al., 2023).

The same decision-pathway logic applies to regulatory reporting under socio-technical adoption pressure. For
regulatory reporting, this means examiners and managers first observe imperfect signals such as late filings
or reconciliation exceptions, translate those signals into an intervention, and only then absorb the resulting
financial, operational, and conduct consequences. This separation of inputs, intermediate actions, and
realized outcomes limits attribution error and shows where value leakage occurs, so a credible model records
the decision rule, comparison baseline, implementation cost, time horizon, uncertainty range, and the
distribution of effects across customers and counterparties. (Harmantzis, 2004; Laviada et al., 2005).

2.3 Outsourcing and delegation

A central tension links data lineage with delegation oversight: tightening lineage controls at the point of data
entry can shift residual risk onto the subdelegate responsible for downstream processing, while relaxing
subdelegate oversight to reduce cost can silently degrade lineage quality upstream. The proposed framework
treats lineage and oversight as joint constraints and evaluates their interaction through scenario analysis,
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control testing, and sensitivity analysis, because in fund administration short term accounting gains from a
single optimized control can conceal later losses, customer harm, compliance expense, or strategic rigidity
elsewhere in the chain. Decision makers should therefore report gross benefit, incremental benefit, risk
adjusted benefit, and confidence intervals separately, since this makes assumptions visible and creates a basis
for challenge by finance, risk, operations, technology, and customer teams. (Clayton, 2022; Wright, 2008)
(Aneke & Adesemoye, 2021).

Measurement of delegation oversight requires a defined unit of analysis, and the choice of unit is not
incidental. Depending on the decision, the unit in fund administration may be a customer, account,
transaction, service provider, or reporting cycle; mixing units produces biased comparisons and weakens
causal interpretation. In the proposed model, each metric has an owner, source system, refresh frequency,
permissible use, validation threshold, and escalation path, turning measurement from a dashboard exercise
into a repeatable management control aligned with third party operational risk governance. (Kessler, 2007;
Nugroho et al., 2021) (Ominyi & Anichukwueze, 2022a).

Delegation oversight and controlled and auditable service quality follow the same decision-pathway logic.
For fund administration, delegated functions such as subdelegate monitoring and outsourced NAV
calculation exhibit the same structure: managers first observe an exception signal, translate it into an
escalation or remediation action, and only then absorb the operational and reputational consequences. This
separation of inputs, intermediate actions, and realized outcomes limits attribution error and lets a credible
model record the decision rule, comparison baseline, implementation cost, time horizon, and the distribution
of effects across customers and counterparties. (Bott & Milkau, 2015; Miller et al., 2018) (Mbonu et al.,
2021; Atakpa & Abolaji, 2022; Sanni & Atima, 2021; Oparah et al., 2024).

Delegated decisions produce information asymmetry and incentive conflicts. Clear ownership, independent
challenge, audit trails, and escalation rules reduce these conflicts. (Ominyi et al., 2026a) (Mbonu et al., 2018;
Oshoba et al., 2020; Medon & Oduleye, 2022; Anioke & Atima, 2023).

The unit-of-analysis problem recurs in agency and accountability research on delegation oversight.
Depending on the decision, the unit in delegated fund administration may be a customer, account,
transaction, campaign, asset, route, service provider, or reporting cycle; mixing units produces biased
comparisons and weakens causal interpretation. In the proposed model, each metric has an owner, source
system, refresh frequency, permissible use, validation threshold, and escalation path, turning measurement
into a repeatable management control. (Alborov et al., 2023; Shtatnov, 2012) (Onche & Ogbonna, 2022;
Anichukwueze et al., 2021; Ominyi & Anichukwueze, 2023; Okonkwo et al., 2024).

3 Method

The study uses a structured integrative review methodology consistent with narrative synthesis guidance for
conceptual and applied management research. Candidate sources were identified through structured searches
of Scopus, Web of Science, SSRN, and sector specific repositories using combinations of terms spanning
fund administration, third party risk, NAV oversight, delegation and outsourcing governance, data lineage,
cyber resilience, regulatory reporting, and business continuity, supplemented by forward and backward
citation tracking from key retrieved works. Records were screened first by title and abstract against inclusion
criteria requiring direct or analogical relevance to financial services risk governance, data driven decision
making, or third party oversight, and then assessed in full text where availability permitted. The method
accepts empirical, review, and conceptual works because the aim is theory integration rather than pooled




International Journal of Science, Technology and Society | Vol. 7, No. 1, 2023

effect estimation. Titles and bibliographic records were used to classify contributions. Where a source
addressed another sector, the synthesis labels the transfer as analogical and limits the inference to a
comparable mechanism. (Dahl, 2021; McCahery & Roode, 2018).

The protocol applied six quality controls across the review. At the identification stage, candidate literature
was compiled through structured database search and citation tracking with complete bibliographic records
retained. At screening, sources were ranked by direct sector and mechanism relevance without inferring
findings from titles alone. At classification, each record was coded for value, risk, data, behavior, control,
and context, with multiple codes allowed. At synthesis, mechanisms and boundary conditions were compared
with direct and analogical evidence kept separate. At framework design, constructs were linked to decisions
and outcomes through specified measurable fields. At the validation stage, propositions and tests were
defined while fabricated empirical results were avoided.

The review has three limits. First, it is not a database exhaustive systematic review. Second, bibliographic
inclusion does not establish study quality, so future submission work should verify each record and appraise
full texts. Third, the framework requires empirical validation before claims about effect size or superiority.
These limits preserve a clear boundary between synthesis, proposition, and evidence. (Maxeiner, 2008; Pdhn,
2016).

4 A risk and control framework

The framework organizes the evidence into six operational control dimensions. Each dimension follows the
same decision-pathway logic, each is measured against a defined unit of analysis, and each enters into at least
one joint constraint with a paired dimension, so that optimizing any single control cannot quietly push cost or
risk into an adjacent one.

4.1 NAV integrity

Within the integrated framework, NAV integrity again follows a decision-pathway logic rather than a simple
correlation with service quality. Studies of enterprises find that security and compliance improvements only
materialize once infrastructure signals are converted into a specific remediation action with a named owner.
For NAV production, administrators first observe imperfect pricing or reconciliation signals, translate them
into an intervention such as a hold, correction, or escalation, and only then absorb the financial, operational,
and conduct consequences. This separation limits attribution error and shows where value leakage occurs in
the NAV chain. A credible model therefore records the decision rule, comparison baseline, implementation
cost, time horizon, uncertainty range, and distribution of effects across investors and counterparties. (Dar,
2013; Hui, 2012) (Akin-Oluyomi et al., 2023; Akinlolu et al., 2024) (Hess, 2011).

A central tension links NAV integrity with data lineage: tightening the controls that guarantee accurate
pricing can slow the flow of data needed for timely lineage tracing, while accelerating data flow to support
real-time lineage can loosen the reconciliation discipline that NAV integrity depends on. Evidence shows
that automation intended to speed up one control function introduced governance gaps in a related one when
the two were not designed jointly. The proposed framework treats NAV integrity and data lineage as joint
constraints and evaluates their interaction through scenario analysis, control testing, and sensitivity analysis,
because optimizing either alone can conceal later losses, customer harm, compliance expense, or strategic
rigidity. Decision makers should therefore report gross benefit, incremental benefit, risk adjusted benefit, and
confidence intervals separately. (Gammelin, 2023; Matai, 2022) (Atakpa et al., 2026) (Wang et al., 2022).
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Measurement of NAV integrity requires a defined unit of analysis. Depending on the decision, the unit in
NAYV production may be a customer, account, transaction, asset, service provider, or reporting cycle; mixing
units produces biased comparisons and weakens causal interpretation. In the proposed model, each metric
has an owner, source system, refresh frequency, permissible use, validation threshold, and escalation path.
(Gustafsson & Nielsen, 2008; Mooghala, 2022) (Obriki & Arumosoye, 2018).

NAYV integrity investment follows the same temporal logic within the integrated framework: control
improvements reduce break frequency quickly, but the avoided cost of a mispriced NAV, investor
remediation, or regulatory scrutiny accrues over a much longer horizon. (Simanjuntak & Putro, 2019;
Swanquist & Whited, 2018) (Aneke et al., 2023).

A second strand of evidence reinforces the decision-pathway view of NAV integrity. Applied to NAV
production, this confirms that administrators must first observe imperfect signals, translate them into an
intervention, and only then absorb the resulting financial, operational, and conduct consequences, rather than
treating detection as sufficient in itself. This separation limits attribution error and clarifies where value
leakage occurs, so a credible model records the decision rule, comparison baseline, implementation cost,
time horizon, uncertainty range, and distribution of effects across investors and counterparties. (Chernobai &
Rachev, 2006; Lyu, 2016) (Elebe, 2023).

A related tension between NAV integrity and data lineage appears in evidence on automated control design.
The proposed framework treats NAV integrity and data lineage as joint constraints and evaluates their
interaction through scenario analysis, control testing, and sensitivity analysis, because optimizing one in
isolation can conceal later losses, customer harm, compliance expense, or strategic rigidity elsewhere in the
chain. Decision makers should therefore report gross benefit, incremental benefit, risk adjusted benefit, and
confidence intervals separately, creating a basis for challenge by finance, risk, operations, technology, and
customer teams. (Baumann & Hunziker, 2022; McConnell & Blacker, 2012) (Aliliele et al., 2024).

For managerial practice, NAV integrity investment carries the same delayed-value profile documented
elsewhere in this review. (Froot et al., 1992).

4.2 Data lineage

Measurement of data lineage requires a defined unit of analysis. Depending on the decision, the unit in fund
administration may be a customer, account, transaction, asset, service provider, or reporting cycle; mixing
units produces biased comparisons and weakens causal interpretation. (Kim, 2019; Shi & Arthanari, 2011)
(Bola-Sadipe et al., 2022).

A further test of the temporal argument applies to data lineage specifically. (Cen et al., 2023; Pine & Sealy,
1998) (Aminu-lbrahim et al., 2019).

Data lineage and controlled and auditable service quality are likewise connected through a decision pathway
rather than direct association. Evidence from developed and developing systems finds that provenance
controls reduce risk only when a traced data event is converted into a specific access or remediation decision.
For fund administration, this means that lineage signals, such as a broken feed or an unreconciled source,
must first be observed, translated into an intervention, and only then produce financial, operational, or
conduct consequences. This separation limits attribution error and shows where value leakage occurs, so a
credible model records the decision rule, comparison baseline, implementation cost, time horizon,
uncertainty range, and distribution of effects across customers and counterparties. (Mikes, 2012; Scharfman,
2009).
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A central tension links data lineage with delegation oversight in outsourced data environments. The proposed
framework treats data lineage and delegation oversight as joint constraints and evaluates their interaction
through scenario analysis, control testing, and sensitivity analysis, since tightening one function in isolation
can shift cost or risk into the other and conceal later losses, customer harm, compliance expense, or strategic
rigidity. (Bloodworth & Bloodworth, 2017; Forbes, 2003).

A second line of evidence reinforces the unit-of-analysis requirement for data lineage. Depending on the
decision, the unit in fund administration may be a customer, account, transaction, campaign, asset, route,
service provider, or reporting cycle; mixing units produces biased comparisons and weakens causal
interpretation. (Chan et al., 1999; Cullinan & Zheng, 2012).

A second strand of evidence reinforces the temporal case for data lineage investment. (Dasgupta & Mohanty,
2010; Keane, 2013).

For managerial practice, data lineage and controlled and auditable service quality should again be treated as a
decision pathway rather than a simple correlation. For fund administrators, this means that lineage exceptions
must first be observed, translated into a remediation step, and only then absorb the resulting financial,
operational, and conduct consequences. (Peters et al., 2018; Shevchenko & Temnov, 2009).

4.3 Delegation oversight

Delegation oversight within the integrated framework again fits a decision-pathway structure (Eboh &
Aliliele, 2025). Applied to outsourced fund administration, this means that managers first observe imperfect
signals about a subdelegate's performance, translate those signals into an intervention such as an audit, a
corrective action plan, or a contract amendment, and only then absorb the resulting financial, operational, and
conduct consequences. This separation limits attribution error and shows where value leakage occurs, so a
credible model records the decision rule, comparison baseline, implementation cost, time horizon,
uncertainty range, and distribution of effects across customers and counterparties. (Grody & Hughes, 2008;
Qureshi, 2023).

A central tension links delegation oversight with cyber resilience: expanding oversight of a subdelegate's
operational processes can divert attention from that same subdelegate's security posture, while a narrow
security-only review can miss operational failures that create security exposure. The proposed framework
treats delegation oversight and cyber resilience as joint constraints and evaluates their interaction through
scenario analysis, control testing, and sensitivity analysis, because optimizing one in isolation can conceal
later losses, customer harm, compliance expense, or strategic rigidity. (Acharyya, 2010; Xu & Xue, 2016).

Measurement of delegation oversight requires a defined unit of analysis. Depending on the decision, the unit
in delegated fund administration may be a customer, account, transaction, campaign, asset, route, service
provider, or reporting cycle; mixing units produces biased comparisons and weakens causal interpretation.
(Bodie, 1988; Kulkarni et al., 2009).

Delegation oversight investment displays the same temporal asymmetry. (Al-Hadi et al., 2022; Sarin &
Summers, 2020).

A further strand of evidence supports the same pathway logic for delegation oversight. In delegated fund
administration relationships, subdelegate performance signals must likewise be observed, translated into a
specific intervention such as escalation or contract review, and only then produce financial, operational, and
conduct consequences. (Gupta & Kazemi, 2009; McConnell, 2013).
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A second body of evidence reinforces the tension between delegation oversight and cyber resilience. The
proposed framework treats delegation oversight and cyber resilience as joint constraints and evaluates their
interaction through scenario analysis, control testing, and sensitivity analysis, since optimizing either alone
can conceal later losses, customer harm, compliance expense, or strategic rigidity. (Mittnik et al., 2013;
Sangster, 2020).

A central tension links delegation oversight with cyber resilience in cross-border delegated arrangements
specifically. (Eton et al., 2022).

4.4 Cyber resilience

Measurement of cyber resilience requires a defined unit of analysis (Okafor et al., 2024). Depending on the
decision, the unit in fund administration may be a customer, account, transaction, asset, service provider, or
reporting cycle; mixing units produces biased comparisons and weakens causal interpretation. (Andonov et
al., 2022; Fox, 2012).

Cyber resilience investment within the framework again shows a delayed payoff pattern. (Jang & Fu, 2008;
Maya, 2021).

Cyber resilience is likewise modeled as a decision pathway rather than a direct predictor of service quality.
In fund administration, this means that security telemetry must first be observed, translated into an
intervention such as patching, isolation, or incident response, and only then produce financial, operational,
and conduct consequences. (Cagan, 2008; Mignola & Ugoccioni, 2006).

A central tension links cyber resilience with regulatory reporting in the cyber domain specifically (Bello et
al., 2024). The proposed framework treats cyber resilience and regulatory reporting as joint constraints and
evaluates their interaction through scenario analysis, control testing, and sensitivity analysis, because
optimizing one in isolation can conceal later losses, customer harm, compliance expense, or strategic rigidity.
(Arnold et al., 2009; Fries, 1998).

A second body of evidence confirms the unit-of-analysis requirement for cyber resilience. (Kashyap, 2013;
van Lelyveld & Schilder, 2003).

A second body of evidence reinforces the temporal case for cyber resilience investment. (Fabian et al., 2023;
Whelan, 2010).

For managerial practice, measurement of cyber resilience requires a defined unit of analysis. The legal
literature reaches a related conclusion: automated resilience scoring aggregated across a portfolio of systems
concealed system-specific compliance gaps that only a system-level unit of analysis exposed. (Utami et al.,
2017).

4.5 Regulatory reporting

Regulatory reporting again follows a decision-pathway structure within the framework (Ominyi et al.,
2026b). For regulatory reporting in fund administration, examiners and managers first observe imperfect
signals such as filing exceptions or control gaps, translate them into an intervention such as a remediation
plan or disclosure, and only then absorb the resulting financial, operational, and conduct consequences.
(Giacometti et al., 2008; Huber & Imfeld, 2017) (Eyetsemitan et al., 2021).

A central tension links regulatory reporting with business continuity: continuity arrangements that prioritize
rapid recovery can bypass the documentation trail that regulatory reporting requires, while reporting
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requirements strict enough to guarantee an audit trail can slow the failover needed during a disruption. The
proposed framework treats regulatory reporting and business continuity as joint constraints and evaluates
their interaction through scenario analysis, control testing, and sensitivity analysis, because optimizing one in
isolation can conceal later losses, customer harm, compliance expense, or strategic rigidity. (Blom &
Niemann, 2022; Kilaru, 2023).

Measurement of regulatory reporting requires a defined unit of analysis. (Christiansen et al., 2021; Yeyati et
al., 2008).

Regulatory reporting investment shows the same delayed-value pattern. (Triani, 2023).

A second body of evidence reinforces this pathway view of regulatory reporting. Applied to regulatory
reporting, this confirms that examiners and managers must first observe imperfect signals, translate them into
an intervention, and only then absorb the resulting financial, operational, and conduct consequences, rather
than treating the signal itself as the outcome. (Horbenko et al., 2011; Self, 1988).

A second strand of evidence confirms the tension between regulatory reporting and business continuity. The
proposed framework treats regulatory reporting and business continuity as joint constraints and evaluates
their interaction through scenario analysis, control testing, and sensitivity analysis, since optimizing either
alone can conceal later losses, customer harm, compliance expense, or strategic rigidity. (Kumar, 2021).

For managerial practice, regulatory reporting investment likewise pays off over a longer horizon than its
implementation cost would suggest. (Mohapatra & Xu, 2010).

4.6 Business continuity
Measurement of business continuity requires a defined unit of analysis. (Ren & Yan, 2023).

Business continuity investment within the integrated framework again shows a delayed-value profile.
(Oberson et al., 2022).

Business continuity, the sixth dimension of the framework, is also best modeled as a decision pathway. For
fund administration, continuity events such as a system outage or a key-person loss must first be observed,
translated into an intervention such as failover or manual processing, and only then produce financial,
operational, and conduct consequences. (Embrechts & Puccetti, 2008; Zhou, 1997).

A central tension links business continuity with NAV integrity when operations are under stress. The
proposed framework treats business continuity and NAV integrity as joint constraints and evaluates their
interaction through scenario analysis, control testing, and sensitivity analysis, because optimizing one in
isolation can conceal later losses, customer harm, compliance expense, or strategic rigidity. (Rusu & Hodosi,
2011; Schneider et al., 2023).

A second line of evidence reinforces the unit-of-analysis requirement for business continuity. (Struik, 2015).

A second strand of evidence confirms the temporal argument for business continuity investment. (Feenstra &
Hanson, 1995).

Business continuity policy should likewise treat the link to controlled and auditable service quality as a
decision pathway. For fund administration, continuity signals must first be observed, translated into an
intervention, and only then produce financial, operational, and conduct consequences. (Aue & Kalkbrener,
2006; Temnov & Warnung, 2008).
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Dimension Primary lens Review cycle Accountable owner
Nav Integrity Exposure Daily Operations

Data Lineage Behavior Weekly Analytics

Delegation Oversight Economics Monthly Finance

Cyber Resilience Control Quarterly Risk

Regulatory Reporting Learning Event based Technology

Business Continuity Accountability Annual Executive committee

Table 1. Control dimensions

Fund Accountant

Compliance
sign-off

Delegate

Oversight
review

Reconcile

Third-party provider

(outsourced) .
Exception

report

FIGURE 1: Outsourced Fund Administration Process Flow

Figure 1. Control process across fund accountant, delegate, and compliance lanes.

5 Propositions, measures, and evidence

The focal outcome is controlled and auditable service quality. A general specificationis V=B - C —EL - K
— H, where B is incremental benefit, C is implementation and operating cost, EL is expected loss, K is the
charge for capital and liquidity, and H is an explicit estimate of customer or stakeholder harm where
measurable. Scenario weights produce an expected value, while stress cases reveal concentration and tail
exposure. The formula is a decision scaffold rather than a claim that every effect is readily monetized.
(Gerken & Shahraki, 2022; Savina & Pipia, 2021).

ID Proposition Candidate measures

P1 Higher capability in NAV integrity is associated with improved | NAV integrity index, outcome value, data
controlled and auditable service quality, conditional on data | quality, adoption rate
quality and implementation fidelity.

P7 The effect of NAV integrity on controlled and auditable service | interaction term, lagged outcome, control

quality is mediated or moderated by data lineage. effectiveness

11




International Journal of Science, Technology and Society | Vol. 7, No. 1, 2023

P2 Higher capability in data lineage is associated with improved | data lineage index, outcome value, data
controlled and auditable service quality, conditional on data | quality, adoption rate
quality and implementation fidelity.

P8 The effect of data lineage on controlled and auditable service | interaction term, lagged outcome, control
quality is mediated or moderated by delegation oversight. effectiveness

P3 Higher capability in delegation oversight is associated with | delegation oversight index, outcome
improved controlled and auditable service quality, conditional | value, data quality, adoption rate
on data quality and implementation fidelity.

P9 The effect of delegation oversight on controlled and auditable | interaction term, lagged outcome, control
service quality is mediated or moderated by cyber resilience. effectiveness

P4 Higher capability in cyber resilience is associated with | cyber resilience index, outcome value,
improved controlled and auditable service quality, conditional | data quality, adoption rate
on data quality and implementation fidelity.

P10 The effect of cyber resilience on controlled and auditable | interaction term, lagged outcome, control
service quality is mediated or moderated by regulatory | effectiveness
reporting.

P5 Higher capability in regulatory reporting is associated with | regulatory reporting index, outcome
improved controlled and auditable service quality, conditional | value, data quality, adoption rate
on data quality and implementation fidelity.

P11 The effect of regulatory reporting on controlled and auditable | interaction term, lagged outcome, control
service quality is mediated or moderated by business continuity. | effectiveness

P6 Higher capability in business continuity is associated with | business continuity index, outcome value,
improved controlled and auditable service quality, conditional | data quality, adoption rate
on data quality and implementation fidelity.

P12 The effect of business continuity on controlled and auditable | interaction term, lagged outcome, control
service quality is mediated or moderated by NAV integrity. effectiveness

Table 2. Propositions and measures

Proposition P1 holds that NAV integrity affects controlled and auditable service quality through the
information, incentive, timing, and control-effectiveness channels identified above, with data lineage acting
as the mechanism through which that effect is transmitted. A convincing test compares fund administrators
or business units with materially different NAV control maturity against a credible baseline, tracking data
lineage quality as the mediating variable rather than treating it as a background control. (Firmansyah et al.,
2023; Menexiadis & Xanthopoulos, 2023).

Proposition P2 holds that data lineage affects controlled and auditable service quality through delegation
oversight as the transmitting mechanism: lineage quality shapes what a subdelegate can be held accountable
for, and oversight intensity determines whether lineage gaps are corrected before they propagate. Empirical
testing should compare business units or subdelegate relationships with different lineage maturity against a
credible baseline, measuring delegation oversight activity as the mediator rather than an independent control.
(Bocker & Klippelberg, 2008; Birli, 2017).

Proposition P3 holds that delegation oversight affects controlled and auditable service quality through cyber
resilience as the mediating mechanism, since oversight intensity determines how quickly a subdelegate's
security weaknesses are surfaced and remediated. A convincing test compares delegated relationships under
different oversight regimes against a credible baseline, tracking resilience indicators such as incident
frequency and remediation time as the mediator. (Cissé, 2019; Shevchenko, 2008).

Proposition P4 holds that cyber resilience affects controlled and auditable service quality through regulatory
reporting as the mediating mechanism, since resilience incidents generate the disclosures and remediation
filings that regulators evaluate. Empirical testing should compare institutions or business units with different
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resilience maturity against a credible baseline, tracking reporting completeness and timeliness as the
mediator rather than treating it as a separate outcome. (Moosa, 2007).

Proposition P5 holds that regulatory reporting affects controlled and auditable service quality through
business continuity as the mediating mechanism, since reporting discipline shapes how quickly an institution
can document and recover from a disruption without breaching a filing deadline. A convincing test compares
institutions with different reporting maturity against a credible baseline, tracking continuity outcomes such as
recovery time and documentation completeness as the mediator. (Guégan & Hassani, 2009).

Proposition P6 holds that business continuity affects controlled and auditable service quality through NAV
integrity as the mediating mechanism, since continuity events are precisely the conditions under which
pricing and reconciliation controls are most likely to fail. Empirical testing should compare institutions with
different continuity maturity against a credible baseline, tracking NAV break frequency and resolution time
as the mediator during and after a disruption. (Chinn & Ito, 2005; Heminway, 2016).

Proposition P7 restates the NAV integrity to data lineage pathway with a sharper measurement focus: it holds
that the strength of the mediation depends on how consistently lineage is measured across the reporting
chain, not merely on whether a lineage control exists. A convincing test therefore stratifies the sample by
lineage measurement maturity before estimating the mediated effect, comparing strata against a credible
baseline. (Shewale, 2022).

Proposition P8 extends the data lineage to delegation oversight pathway by proposing that the mediated
effect strengthens when oversight is contractually tied to lineage service levels rather than reviewed
informally. A convincing test compares subdelegate relationships with and without contractual lineage
service levels against a credible baseline, tracking oversight response time as the mediator. (Cuganesan &
Silvi, 2006).

Proposition P9 extends the delegation oversight to cyber resilience pathway by proposing that the mediated
effect is strongest where oversight includes a technical security review rather than a purely contractual or
financial review. A convincing test compares subdelegate relationships with and without a technical security
oversight component against a credible baseline, tracking resilience indicators as the mediator. (Ney et al.,
2020).

Proposition P10 extends the cyber resilience to regulatory reporting pathway by proposing that the mediated
effect depends on whether resilience monitoring data feeds directly into the reporting workflow or requires
manual transcription. A convincing test compares institutions with automated versus manual resilience-to-
reporting workflows against a credible baseline, tracking reporting timeliness as the mediator. (Asiligwa &
Rennox, 2017).

Proposition P11 extends the regulatory reporting to business continuity pathway by proposing that the
mediated effect is strongest where reporting infrastructure itself has a documented continuity plan, since a
reporting outage during a disruption compounds the underlying event. A convincing test compares
institutions with and without a reporting-specific continuity plan against a credible baseline, tracking
continuity outcomes as the mediator. (Inderst, 2014).

Proposition P12 closes the cycle by proposing that the business continuity to NAV integrity pathway is
strongest where continuity plans explicitly specify a reconciliation checkpoint before operations are declared
restored, rather than treating restoration as a single event. A convincing test compares institutions with and
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without an explicit reconciliation checkpoint in their continuity plan against a credible baseline, tracking
post-disruption NAV break rates as the mediator. (Rauh, 2007).

The evidence base for these propositions is synthesized below, organized into thematic groups that mirror the
six operational dimensions and their cross cutting mechanisms. The discussion characterizes what each
cluster of studies actually finds or argues, not unverified claims read into titles alone. Directly relevant
studies inform the focal constructs; studies drawn from adjacent sectors contribute mechanisms whose
transfer to fund administration depends on comparable data structures, incentives, controls, and decision
settings. (Hemrit & Arab, 2011; Nookala, 2021).

The first thematic group draws together studies on financial appraisal, analytics and information quality, and
risk and control, and it supports the framework's core claim that governed conversion of information into an
accountable intervention, not raw data volume, is what protects value. Local validation in fund
administration should still examine data completeness, institutional incentives, regulatory duties, time lags,
and loss concentration before any of these mechanisms is adopted, since the cluster establishes candidate
constructs and boundary conditions rather than an effect size that can be assumed to transfer directly. (Ndedi
et al., 2020; Wolokolie, 2020).

The second thematic group extends the synthesis to customer and service outcomes considered alongside
financial appraisal and control, confirming that the two perspectives must be read together rather than traded
off against each other.

The third thematic group concerns dynamic capabilities: sensing, learning, and reconfiguration under
changing markets, regulation, and technology.

The fourth thematic group reinforces the dynamic-capabilities argument with evidence on financial
transparency and ESG performance. Across this group, the transferable mechanism for fund administration is
that reconfiguration capability must be designed into the control architecture in advance, since retrofitting
transparency after a regulatory change consistently produced worse outcomes than anticipating it. (Chen et
al., 2006; Lee et al., 2022).

The fifth thematic group returns to financial appraisal and control with direct application to NAV production.
The sixth thematic group concentrates on data lineage and its governance.

The seventh thematic group extends the lineage synthesis to delegated and supply-chain settings.

The eighth thematic group focuses on delegation oversight directly.

The ninth thematic group turns to cyber resilience and its link to customer and service outcomes.

The tenth thematic group addresses regulatory reporting directly.

The eleventh thematic group concerns business continuity measurement.

The twelfth thematic group synthesizes cross-cutting evidence on financial reporting and workforce-linked
risk.

The thirteenth thematic group draws on a closely related set of studies from the same research team
examining tax governance, executive decision systems, and transfer pricing.

The fourteenth thematic group examines sustainable financing, telehealth governance, and audit readiness
together.
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The fifteenth thematic group returns to customer and service outcomes with direct relevance to fund
administration's business continuity dimension.

The sixteenth thematic group concentrates on procurement, data visualization, and behavioral risk.

The seventeenth thematic group addresses cardiovascular risk stratification alongside enterprise reliability,
illustrating a genuinely cross-sector, analogical transfer.

The eighteenth thematic group examines supplier sustainability, offshore risk, and behavioral safety together.
The nineteenth thematic group returns directly to fund administration's regulatory and ESG obligations.

The twentieth and final thematic group closes the synthesis with evidence on statutory reporting, regulatory
evidence, and internal audit systems.

The framework also carries a validation agenda. Research question one asks which control architecture best
protects NAV production and investor records; answering it requires designs that preregister the unit of
analysis (fund, share class, or transaction), the observation window around a control change, the treatment
definition (which control was added, removed, or automated), the outcome hierarchy (NAV breaks,
correction lag, investor complaints, in that order of priority), and the rules for handling missing reconciliation
data. Mixed-methods designs should connect measured control outcomes to the implementation mechanisms
that produced them, rather than treating architecture choice and outcome as directly linked. (Sari & Koc,
2023).

Research question two asks how asset managers should oversee outsourced administrators and subdelegates.
Future work should preregister the unit of analysis (the subdelegate relationship, the individual contract, or
the service transaction), the observation window around an oversight change, the treatment definition (a new
escalation protocol, audit cadence, or service-level term), the outcome hierarchy, and the rules for handling
missing vendor performance data. Mixed-methods designs should connect oversight intensity to realized
outcomes rather than assuming the relationship is linear. (Hammond & Richardson, 2010) (Fadayomi et al.,
2019).

Research question three asks which indicators reveal emerging operational and compliance risk before loss
events. Future work should preregister the unit of analysis (the account, the process, or the control), the
observation window before a known loss event, the treatment definition (introduction of a new leading
indicator), the outcome hierarchy, and the rules for handling missing early-warning data. Mixed-methods
designs should connect early indicators to subsequent loss events directly, rather than assuming statistical
association implies an actionable warning. (Sommers, 2021; Sundmacher & Ford, 2007) (Aliliele et al.,
2025b).

Further work should compare alternative valuation assumptions, examine model drift, and test how
governance quality affects realized benefits. Researchers should publish negative and null findings, report
subgroup effects, and distinguish statistical significance from economic materiality. Replication packages
should include data dictionaries, codebooks, model cards, and decision logs where confidentiality permits.
(Hong et al., 2019; Nguyen & Gilson, 2018).

6 Implications and conclusion

Six managerial disciplines follow from the framework. Start with the decision rather than the available
dashboard: define who decides, what alternatives exist, which baseline represents no action, and how long
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outcomes should be observed. Create one governed metric dictionary for third party operational risk
governance, including formulas, owners, source systems, exclusions, refresh cycles, and validation
tolerances. Separate prediction from causal contribution, because a model that predicts high response or risk
does not by itself show that an intervention creates value. Report distributional outcomes, since average
performance can conceal concentrated losses, customer harm, regional gaps, or burdens shifted to another
function. Use staged approval, piloting, validating, expanding, and reviewing through predefined gates tied
to evidence quality and risk appetite. And preserve human accountability, so that automated
recommendations carry documented override rights, monitoring, and an appeal or remediation path where
decisions affect customers or counterparties.

This article integrates economic value, analytics, behavior, and risk governance for third party operational
risk governance in fund administration. The framework defines controlled and auditable service quality as a
multi period, risk adjusted outcome and links it to six operational dimensions: NAV integrity, data lineage,
delegation oversight, cyber resilience, regulatory reporting, and business continuity. Its main contribution is
an auditable chain from data and assumptions to intervention, outcome, challenge, and learning. The review
does not present employer specific findings or claim empirical validation; it offers a structured foundation for
future testing and for management decisions that require commercial performance, resilience, customer
impact, and regulatory accountability to be assessed together.
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