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Abstract

Audit functions in multinational organizations often struggle
with duplicated effort, inconsistent methodologies, and
fragmented knowledge across regions. This paper presents a
comprehensive model to increase audit efficiency through
coordinated multiregional collaboration programs. The
model integrates a shared risk taxonomy, a federated audit
plan, and a digital workbench that standardizes templates,
analytics, and evidence management. It specifies governance
through a steering forum of regional heads and process
owners, supported by a central coordination office that
curates a global control library and manages a rolling twelve
month plan. Efficiency gains arise from pooled sampling,
cross region data lakes, and reusable analytic scripts that
target high risk transactions across borders. The model
embeds a maturity pathway that begins with alignment of
terminology, advances to shared analytics, and culminates in
joint audits with real time collaboration features. To drive
adoption, the model bundles a change playbook that covers
stakeholder mapping, training, and incentives tied to cycle
time reduction and issue remediation velocity. It defines
performance metrics such as fieldwork hours per audit
objective, defect density per control, rework rate, false

positive rate in anomaly detection, and time to close. A
simulation component estimates efficiency improvements
under different collaboration intensities by modeling travel
reduction, sample overlap, and automated testing penetration.
Case inspired scenarios illustrate how coordinated programs
reduce redundant walkthroughs, accelerate scoping, and
elevate assurance coverage in procurement to pay, order to
cash, and IT general controls. The model also addresses data
sovereignty, language diversity, and regulatory variations
through a modular architecture that permits local tailoring
while preserving global comparability. Implementation
guidance details technology choices, including data
virtualization, standardized data models, and audit analytics
pipelines orchestrated with version control and code review.
Risk and compliance alignment is achieved by mapping
controls to global frameworks and local statutes, with privacy
by design, access segregation, and encryption safeguards to
maintain trust while enabling scalable cross border assurance.
Finally, it proposes a continuous learning loop that harvests
playbooks, analytics, and lessons into a global knowledge
base, ensuring rising audit quality and durable productivity.

Keywords: Audit Efficiency, Collaboration, Multiregional, Global Audit Plan, Analytics, Continuous Auditing, Anomaly

Detection, Knowledge Management

1. Introduction

Global audit functions in multinational organizations often operate with duplicated efforts, fragmented tooling, and regional ly
inconsistent methods that slow delivery, inflate costs, and weaken assurance. Separate teams re-perform similar walkthroughs,
test the same control families with different samples, and document results in incompatible formats that cannot be aggregated.
Variations in local regulation, language, and risk maturity compound this fragmentation, creating uneven coverage and elongated
issue cycles. The result is a heavy audit burden on the business with limited ability to compare risks across regions, prioritize
remediation coherently, or demonstrate enterprise-level assurance to boards and regulators (Anderson, 2015, Jones, 2014).

This work proposes a coordinated model to boost audit efficiency and coverage through structured multiregional collaboration.
The model organizes planning, fieldwork, and reporting around shared risk taxonomies, a common control library, and reusable
test designs supported by standardized data models. It leverages follow-the-sun teaming, shared analytics, and aligned milestones
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so that work performed in one region accelerates work in
others rather than starting from zero. Clear governance
defines when to centralize, when to localize, and how to
resolve conflicts between global standards and regional
requirements, while collaboration protocols foster active
knowledge exchange rather than passive document sharing
(Kiron, 2017, Zolnowski, Christiansen & Gudat, 2016).

The scope spans financial, operational, and IT audits across
global entities, business units, and service centers, covering
end-to-end processes such as order to cash, procure to pay,
record to report, treasury, access management, change
management, and cybersecurity monitoring. It addresses both
internal delivery mechanics and stakeholder interfaces,
including coordination with compliance, risk management,
and external auditors. The model is designed to respect data
residency and regulatory constraints while still enabling
cross-border insight through harmonized metrics and
privacy-aware analytics. Expected outcomes include fewer
duplicative procedures, higher first-time-right testing,
broader coverage at equal or lower cost, and faster cycle
times from planning to issue closure (Bishop, 2018, Pugna,
Dutescu & Stanila, 2018). By converting scattered audit
activity into a synchronized global program, the organization
strengthens assurance quality and credibility while freeing
capacity to pursue emerging risks and strategic initiatives.

2. Methodology

The study adopts a multi-method design that blends design
science, coordinated pilots, and analytics-driven evaluation
to build and institutionalize a multiregional audit
collaboration model. First, problem framing identifies
duplicated audit efforts, inconsistent methods, and uneven
analytics maturity across regions; stakeholder mapping
covers financial, operational, and IT audit domains in
multinational contexts. A Steering Forum of regional heads
and process owners defines the value hypothesis and
approves a Central Coordination Office (CCO) to run
portfolio planning, standards, and knowledge curation. The
CCO leads elicitation workshops to produce a shared risk
taxonomy and a global control library aligned to internal
control literature, risk-based internal auditing,
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predictive/continuous auditing, and data-driven assurance.
Method harmonization then specifies common scoping,
sampling, testing, evidence collection, and issue grading
protocols with explicit joint-audit RACI, escalation paths,
and decision rights to reduce rework and variance.

In parallel, the data and technology workstream defines a
standardized data model and metadata catalog, establishes
secure pipelines, and uses data virtualization to respect
sovereignty while enabling federated analytics. A digital
audit workbench (templates, reusable scripts, evidence
repository, and version control) promotes repeatability,
transparency, and knowledge reuse. Reusable analytics
libraries for core processes (P2P, O2C, payroll, ITGCs) are
operationalized alongside anomaly-detection playbooks and
continuous-auditing hooks; results are logged with clear
lineage and reviewer sign-offs. Collaboration mechanisms
institutionalize joint planning sprints, cross-region pods,
analyst rotations, and peer reviews, with codification into a
global knowledge base. Change management provides role-
based training pathways and analytics proficiency
certification; incentives are linked to key KPIs such as cycle-
time reduction, coverage uplift, and defect density decline.
Communication cadence includes quarterly portfolio
reviews, sprint demos, and retrospectives to reinforce
learning loops.

Execution begins with 2-3 pilot regions using identical
scopes and scripts; workpapers and evidence are centralized
with  versioning and access control. Performance
measurement tracks fieldwork hours per objective, false-
positive rate, rework, time-to-close, and coverage ratio, and
benchmarks a maturity path (Align — Share — Joint —
Continuous). Compliance and risk controls embed privacy,
segregation of duties, audit trails, and localization rules for
regulatory variance. Findings from pilots drive standards
updates, library refinement, and playbook tuning before
scale-out to global core processes. The sustainment phase
formalizes quarterly standards refreshes, periodic analytics
model reviews, and continuous-improvement charters under
the CCO, ensuring durable productivity gains, higher audit
quality, and consistent assurance across regions.

Standardized Methodology: Adopt hal
testing and svidence protocol Fin
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Fig 1: Flowchart of the study methodology
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2.1. Conceptual Model & Objectives

A comprehensive model for increasing audit efficiency
through coordinated multiregional collaboration rests on a
clear conceptual spine that converts dispersed local practices
into a single, federated assurance system. At its center are
three core pillars shared risk taxonomy, a federated audit
plan, and a global control library bound together by common
data structures, workflow orchestration, and governance
protocols. The shared risk taxonomy provides the language
and hierarchy that allow teams on different continents to
describe exposures with the same precision, whether the item
is a segregation-of-duties risk in ERP, a vendor master
change risk in procure-to-pay, or a privileged-access risk in
cloud platforms (Appelbaum, Kogan & Vasarhelyi, 2018,
Francis, 2011). Risks are decomposed into causes, events,
and impacts with standardized attributes such as likelihood
bands, inherent/residual ratings, control mappings, regulatory
references, and key risk indicators. This taxonomy is
versioned, stewarded by a cross-regional risk council, and
embedded in planning and reporting tools so that every
scoping decision and test result ties back to a common risk
definition, enabling like-for-like comparisons across regions
and periods (Bankole & Tewogbade, 2019).

The federated audit plan translates this taxonomy into
coordinated work, aligning central standards with regional
realities. Rather than a monolithic global plan or siloed local
plans, the federated approach sets global auditable units and
minimum coverage expectations, while regional leads
calibrate timing, sampling, and local procedures based on risk
shifts, regulatory calendars, and business events. Capacity is
pooled through follow-the-sun teaming and a shared backlog
of reusable procedures, analytics, and evidence requests
(Attaran, Stark & Stotler, 2018, Richins, et al., 2017).
Dependencies are explicit: if Region A completes analytics
for order-to-cash revenue cutoff using the global data model,
Regions B and C pull the same scripts and thresholds, reusing
evidence wherever appropriate and documenting deltas
driven by local rules. A central Program Management Office
orchestrates quarterly plan refreshes, manages resource
conflicts, and enforces milestone consistency so that
planning, fieldwork, and reporting cadence reinforce
comparability and eliminate idle time (Bankole, et al., 2020,
Okafor, Dako & Osuiji, 2020).

The global control library forms the third pillar, establishing
canonical control descriptions, design criteria, expected
evidence, and evaluation guidance for common processes
such as procure-to-pay, order-to-cash, record-to-report,
treasury, payroll, access management, change management,
and cybersecurity monitoring. Each control includes
standardized test steps for design and operating effectiveness,
a mapping to risk statements in the taxonomy, and machine-
readable metadata that power analytics and automation
(Copeland, et al., 2012, Simkin, Worrell & Savage, 2018).
For example, an automated three-way match control includes
data fields for PO, receipt, and invoice joins, defined
exception tolerances, and a target population query; teams
can then apply consistent logic and thresholds across SAP,
Oracle, or cloud ERPs by using adapters in the global data
model. The library is governed by a design authority that
triages change proposals, ensures that local variants are
justified by regulation or system constraints, and retires
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duplicative or obsolete controls. Over time the library
becomes a living asset: as new risks emerge say, in Al-driven
decisioning or third-party SaaS sprawl the library adds
control patterns and test scripts once, and all regions inherit
the uplift (Dako, et al., 2020, Eyinade, Amini-Philips &
Ibrahim, 2020).

These pillars combine to drive the model’s explicit
objectives. Cycle time reduction begins with standardized
scoping and analytics that front-load evidence collection and
remove rework. A global pre-request package pulls
populations, configurations, and logs from core systems
through a common integration layer before kickoff, allowing
day-one testing. Automated scheduling coordinates
interviews and walkthroughs across time zones, while
follow-the-sun  work shifts hand off analytics and
documentation every twelve hours, compressing elapsed time
without overloading any single team (Liu & Vasarhelyi,
2014, Nasri, 2012). Higher assurance per hour stems from
leveraging shared analytics, evidence repositories, and
reusable narratives. When the same anomaly detection script
runs across multiple entities, the marginal effort to expand
coverage is near zero; auditors spend time on root-cause
investigation rather than repetitive data wrangling. Reduced
rework flows from strict template discipline, single sources
of truth for risks and controls, and explicit evidence
versioning. If a sample expansion is required, the data model
regenerates selections using the same criteria, preserving
traceability and avoiding manual misalignment. Scalable
coverage follows naturally: once a region onboards to the
shared data model and control library, adding an entity or
process is a configuration task rather than a new build,
allowing the function to broaden scope or increase testing
frequency with minimal incremental cost (Shobande, Atere
& Toluwase, 2019).

The model’s operating mechanics reinforce these objectives.
A common data model abstracts ERP, HRIS, ITSM, and
cloud logs into harmonized tables for transactions, masters,
approvals, configurations, and access events. This foundation
supports rules-based tests (e.g., duplicate payments, late
journal approvals), statistical screens (e.g., Benford and z-
score outliers), and machine-learning layers (e.g., anomaly
clustering for expense fraud, graph analytics for vendor-
employee conflicts) (Escobar, Ferrando & Rubtsov, 2017,
Tsaih & Hsu, 2018). Procedure libraries link these analytics
to control IDs and evidence packs, so a test run auto-stamps
its lineage, parameters, and populations. A role-based
workflow engine assigns tasks across regions with RACI
aligned to the three-lines model first line owns control
performance and remediation, second line owns design
standards and monitoring, third line (internal audit) provides
independent assurance and challenges both design and
operation. Escalation paths are codified: exceptions above
materiality thresholds route to regional audit committees;
systemic design gaps trigger a global control owner review;
and critical issues invoke a cross-regional remediation squad
to ensure fixes travel faster than findings (Oshomegie, Matter
& An, 2017).

Governance and collaboration are intentionally federated. A
Global Audit Council chaired by the CAE sets policy,
approves the annual plan envelope, and adjudicates conflicts,
while regional leads own execution within guardrails. The
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CFO sponsors access to financial systems and champions
analytics quality; the CISO ensures that data movement,
privacy, and segregation of duties adhere to enterprise
security. A central methods team curates the taxonomy,
control library, and analytics catalog, runs enablement
sessions, and certifies new procedures through a lightweight
peer-review process. Knowledge flows through a shared
portal with living playbooks, pattern libraries, and short “test
cards” that specify purpose, data needs, steps, thresholds, and
common pitfalls. Communities of practice for processes (e.g.,
P2P) and domains (e.g., cloud security) meet monthly to
propose improvements based on field feedback and emerging
risks (Amenc, et al., 2017, Barber, Bennett & Gvozdeva,
2015).

Change management and incentives cement adoption.
Regional teams transition from local templates to global ones
through structured sprints that migrate one process at a time,
preserving legitimate local requirements but challenging
idiosyncrasies that create waste. Training combines role-
based e-learning, sandbox datasets, and paired fieldwork, so
auditors practice with real scripts and evidence packs before
live engagements. Performance metrics reward reuse,
contribution to the library, and first-time-right
documentation, not just hours billed or issues raised.
Business stakeholders see the benefit through fewer,
consolidated requests and faster, clearer reporting that
compares their unit to peers with meaningful benchmarks,
encouraging collaboration rather than resistance (Chow, Li &
Shim, 2018, Varsani & Jain, 2018).

The conceptual model also anticipates constraints data
residency laws, system heterogeneity, language barriers, and
regulatory divergence and treats them as design parameters
rather than blockers. Data virtualization and in-region
processing reduce cross-border transfers. Connectors and
adapters translate the global data model into system-specific
queries. Multilingual templates and glossaries ensure
consistent intent, while regulatory matrices link global
controls to local citations so that differences are explicit and
traceable. Where absolute differences persist, the federated
plan documents equivalence rather than forcing uniformity,
preserving comparability without ignoring the law
(Aronsson, Abrahamsson & Spens, 2011, Roy & Hota, 2016).
Ultimately, the model’s objectives are measurable and
transparent. Cycle-time reduction is tracked from plan
approval to report issuance with stage-gate KPIs and follow-
the-sun handoff SLAs. Assurance per hour is proxied by
tested population coverage per auditor hour and defect
discovery precision. Rework is monitored via version churn,
reopened findings, and evidence rejection rates. Scalable
coverage is evidenced by the rate at which entities or
processes are added to the shared model without materially
increasing unit cost. By tying these metrics to the three pillars
taxonomy, federated plan, and control library the model turns
coordination from a slogan into an auditable operating system
for global assurance (Ritala, et al., 2013, Witkowski, 2017).
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2.2. Governance & Operating Structure

The governance and operating structure for coordinated
multiregional collaboration begins with a steering forum that
unifies regional heads and global process owners into a single
decision body with the authority, cadence, and transparency
required to convert cooperation into measurable efficiency.
This forum, chaired by the Chief Audit Executive and co-
sponsored by the CFO for financial scope and the CISO for
IT and cyber scope, includes each region’s audit lead, the
owners of enterprise processes such as procure-to-pay, order-
to-cash, record-to-report, treasury, payroll, identity and
access management, change management, data protection,
and third-party risk, and a rotating seat for key business units
undergoing transformation (Kritchanchai, 2014, Lega,
Marsilio & Villa, 2013). Its charter is explicit: set the annual
assurance envelope and tolerances; approve the federated
audit plan and quarterly refreshes; ratify the shared risk
taxonomy, global control library, and analytics catalog;
adjudicate cross-regional resource conflicts; and act as the
final court for material methodology exceptions. The forum
meets monthly for governance and quarterly for strategy,
operates a documented quorum and voting model (simple
majority for operational items, two-thirds for standards
changes), and publishes minutes, rationales, and KPIs to a
shared portal so that decisions are repeatable, contestable,
and traceable (Adesanya, et al., 2020, Osuji, Dako & Okafor,
2020).

At the center of day-to-day orchestration sits the Central
Coordination Office (CCQ), a lean but high-leverage team
that functions as portfolio brain, standards engine, and
knowledge curator. Portfolio planning is the first CCO pillar:
translate steering directives into a rolling, risk-weighted
backlog; synchronize plan cycles across regions; maintain a
capacity map of skills and certifications; and operate a
follow-the-sun scheduler that sequences analytics runs,
walkthroughs, and testing windows to minimize idle time and
travel (Alssayah & Krishnamurti, 2013, Guzman & Stiglitz,
2016). The second pillar is standards stewardship: formalize
and version the shared risk taxonomy, control library, and
test-of-one/test-of-many procedures; manage the analytics
catalog including rules, thresholds, and data lineage; and run
a lightweight change-control board that evaluates proposals
from regions against clarity, reusability, and regulatory
alignment (Dako, et al., 2020, Farounbi, lbrahim &
Oshomegie, 2020). The third pillar is knowledge curation:
capture playbooks, test cards, evidence exemplars, and post-
engagement retrospectives; tag assets to controls and risks to
enable discovery; and operate communities of practice that
meet monthly to amplify field insights into global
improvements. The CCO also owns the common toolchain
workpaper system, issue tracker, data hub, and reporting
dashboards ensuring single-sign-on, role-based access,
encryption, and audit trails so collaboration does not dilute
independence or confidentiality. Figure 2 shows
Organizational Effectiveness Model presented by Morin &
Audebrand, 2014.
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Fig 2: Organizational Effectiveness Model (Morin & Audebrand, 2014)

A clear RACI underpins joint audits so that shared work does
not become shared confusion. For each engagement, the
steering forum designates a global engagement owner
(Responsible for scope integrity and final opinion), regional
execution leads (Responsible for local fieldwork and
stakeholder management), a methods liaison from the CCO
(Accountable for adherence to standards and analytics
reproducibility), process owners and first-line control owners
(Consulted for design intent and remediation feasibility), and
legal, privacy, and information security representatives
(Consulted/Approver for data movement, retention, and
cross-border constraints) (Fastenrath, Schwan & Trampusch,
2017, Jacque, 2013). Independence and ethics officers are
Informed at kickoff and prior to reporting to validate
objectivity. The RACI is embedded in the workflow system:
task templates carry default roles; reassignment requires
approval by the global engagement owner; and every
deliverable scoping memo, data request, test script, exception
log, and draft report lists its RACI with timestamps so
reviewers can verify that the right people touched the right
artifacts at the right time. When audits span multiple
processes or entities, the RACI expands via a hub-and-spoke
pattern: the global owner retains sign-off; regional spokes
own execution packets; and the CCO methods liaison ensures
analytical equivalence by locking parameters, sampling
logic, and evidence naming conventions (Bankole, et al.,
2020, Eyinade, Ezeilo & Ogundeji, 2020).

Escalation paths are codified, short, and proportional to risk.

At the work-item level, blockers on data access, interviews,
or environments escalate within twenty-four hours from the
assigned auditor to the regional execution lead; if unresolved
after forty-eight hours, they lift to the global engagement
owner and the CCO portfolio manager who can re-sequence
tasks or arrange executive intervention. Methodology
disputes such as threshold selection, sampling basis, or
control interpretation route immediately to the CCO
standards steward, with the methods liaison empowered to
issue a temporary directive to protect timelines while the
steward convenes a rapid triage huddle with the relevant
process owner and at least one independent regional lead; the
steering forum ratifies or revises the outcome at its next
session (Duffie, 2018, Hsin Chang, Tsai & Hsu, 2013). Issue
severity triggers vertical escalation: critical exceptions with
potential material misstatement or regulatory breach are
notified within twenty-four hours to the CAE, CFO, CISO,
and regional management; significant exceptions follow the
weekly cadence; low-level exceptions accumulate into a bi-
weekly summary (Dako, et al., 2019). If systemic design gaps
are detected across regions, the CCO opens a global
corrective action program with an executive sponsor, a
standard remediation template, milestones, and cross-
regional knowledge sharing to avoid parallel reinvention.
Figure 3 shows conceptual model for the relationship among
implementation of internal audit recommendations, 1A
effectiveness and organizational performance presented by
Mihret, 2010.

Management action on
internal audit
recommendations

Internal audit Effectiveness
e Internal auditor objectivity
e Internal auditor proficiency
e Quality of internal audit
planning and execution
® Quality of internal audit
reporting and follow-up

Organizational goal
v achievement

- ROA

Fig 3: Conceptual model for the relationship among implementation of internal audit recommendations, 1A effectiveness and organizational
performance (Mihret, 2010)
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Decision rights are mapped to preserve both comparability
and legitimate local nuance. Global standards risk taxonomy
structures, control IDs, minimum design criteria, test
attributes, analytics definitions, severity scales, and report
rating rubrics are owned and approved by the steering forum
on recommendation from the CCO standards board; regions
cannot unilaterally alter them, but can propose additions or
variants with documented regulatory or system constraints.
Engagement-level scoping decisions entity selection, timing,
and coordination with regulators reside with the global
engagement owner, who must justify deviations from the
federated plan in the scoping memo (Hassan, Nabil & Rady,
2015, Nair, Jayaram & Das, 2015). Local execution choices
sampling windows aligned to fiscal cutoffs, interview
languages, site logistics reside with regional leads, provided
they do not change the approved test logic or thresholds;
deviations require pre-approval by the methods liaison.
Analytics parameterization is constrained by locked
definitions with controlled “knobs” (e.g., monetary
thresholds within a narrow band) so teams can tune
sensitivity without breaking comparability. Report issuance
authority stays with the global owner to ensure a single
opinion per scope, while regional annexes capture local color
and regulatory references. Disagreements unresolved within
seventy-two hours at the engagement level escalate to the
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steering forum chair for a binding decision, recorded with
rationale to enrich the standards body of knowledge (Ibrahim,
Amini-Philips & Eyinade, 2020, Oshomegie, Farounbi &
Ibrahim, 2020).

The operating structure integrates the three lines of defense
without blurring accountability. First line (business) retains
ownership for performing controls and implementing
remediation; they participate in walkthroughs and evidence
provision through a structured request portal, and they must
sign off on factual accuracy of findings. Second line (risk and
compliance) owns control design standards, risk policies, and
continuous monitoring; they are consulted on scoping and act
as approvers for policy interpretations and risk appetite
alignment (Luzzini, Caniato & Spina, 2014, Mutai & Okello,
2016). Third line (internal audit) preserves independence,
executes the joint audits, and issues the opinions; they can
leverage continuous monitoring data but must independently
validate data lineage and completeness. The CAE safeguards
independence by overseeing staff rotations, conflict checks,
and restrictions on consulting activities; the CFO and CISO
are sponsors who unlock systems access and enforce data and
security guardrails while accepting no role in shaping
conclusions. Figure 4 shows factors influencing internal audit
effectiveness presented by Getie Mihret & Wondim Yismaw,
2007.

Organizational setting

m Organizational profile

W Intzmmal orgamization

m Orgamzational pelicies and
procedures

m Budgetary status of intemal
andit office

AN

Internal Aundit Cruality

m Staff expertise

m Scope of service

m Effective audit plannmgz
m Fieldwark and conmolhng
m Effective commumnication

Internal Audit
Effectivensss

r

L

Managenzent support

m Response to audit findings

m Commitment to strengthen
mtemal audit

Anditee attributes

u Proficiency of the auditee
B Sudites attirude towards mtemal auds
u Level of cooperation to the auditor

Fig 4: Factors influencing internal audit effectiveness (Getie Mihret & Wondim Yismaw, 2007).

Communication cadence is treated as a control, not a
courtesy. Every joint audit follows a published rhythm: T-30
scoping memo and data pre-request; T-14 logistics and
interview calendar; T-0 kickoff with RACI confirmation,
risks, controls, analytics to be executed, and privacy posture;
T+7 sprint review focusing on early analytics results and
blockers; weekly steering huddles for high-risk engagements;
T+X interim readout with preliminary themes and potential
ratings; T+Y closure meeting to agree facts and remediation
owners; and D+5 draft report issuance with a ten-business-
day management response window (Coleman & Robb, 2012,
Emrich, 2015). Dashboards show plan vs. actual, cycle time,
reuse of analytics and procedures, exception rates, rework
percentages, and remediation progress, sliced by region,
process, and entity. These metrics drive constructive
challenge: if one region consistently demonstrates longer

cycle times or higher rework, the CCO schedules a targeted
enablement cycle and pairs teams for peer shadowing until
performance converges (Oshomegie, 2018).

The structure anticipates constraints common to
multiregional work and embeds design choices to absorb
them. Data residency is addressed through in-region
processing nodes and federated queries that push logic to
where the data lives; only aggregated results cross borders,
with encryption in motion and at rest, and strict retention
policies. Language diversity is mitigated through bilingual
templates and glossaries; translation support is planned
during kickoff. Regulatory divergence is handled by mapping
global controls to local citations and recording equivalence
or delta controls with clear rationales, ensuring reports
remain comparable without ignoring the law (Butler, 2017,
Kimanzi, 2016). Talent and capacity variability are managed
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via a global skills matrix, certification paths, and a bench that
can be dynamically assigned by the CCO during peaks.
Above all, the governance model is iterative: retrospectives
after each joint audit feed into standards updates, RACI
refinements, and escalation tuning, allowing the
collaboration engine to become faster, clearer, and more
predictable with every cycle. This disciplined interplay of
steering forum authority, CCO orchestration, crisp RACI,
and pragmatic decision rights converts geographic sprawl
into an advantage, compounding audit efficiency while
raising assurance quality across the enterprise.

2.3. Data & Technology Architecture

The data and technology architecture of a coordinated
multiregional audit collaboration model must operate as the
connective tissue that enables scale, consistency, and speed
without violating sovereignty, regulatory constraints, or
independence principles. At its core is a standardized data
model and metadata catalog that unifies how risks, controls,
entities, accounts, transactions, evidence, findings, and
analytics outputs are defined, stored, and retrieved across all
participating regions. The model specifies canonical fields
control ID, control owner, test attribute, population source,
sampling basis, exception code, root cause classification,
remediation owner, and regulatory mapping ensuring that
every control and test is represented in a way that is machine-
readable, comparable, and compatible with shared analytics
(Ahmad & Muhammad Arif, 2015, Lenz & Hahn, 2015). To
support this, the metadata catalog acts as a continuously
updated dictionary that documents data definitions, lineage,
transformation logic, data quality rules, and provenance of
each dataset used in audits. Every region contributes to the
catalog through a governed change process managed by the
Central Coordination Office, which ensures that additions or
modifications follow naming conventions, retain backward
compatibility, and are tagged to the specific risks,
frameworks, and standards (such as COSO, COBIT, I1SO
27001, and local regulations) they support. This architecture
enables a federated yet unified system, allowing auditors
from different jurisdictions to speak a common analytical
language while respecting local constraints (Janse van
Rensburg, 2014, Plant & Padotan, 2017).

Because multinational organizations operate across varied
data residency laws, tax secrecy rules, and privacy regimes,
the architecture integrates data virtualization as a
foundational pattern. Instead of moving data into a
centralized warehouse, the system deploys a distributed
query engine that pushes analytical logic to regional nodes
where the data physically resides. Each region runs a secure,
hardened processing zone often built on cloud platforms
configured with local compliance requirements that executes
sampling logic, control analytics, or anomaly detection
algorithms and returns only aggregated, anonymized, or
masked results to the global audit team (Coetzee & Lubbe,
2014, Pitt, 2014). This approach maintains sovereignty while
enabling global visibility, sidestepping the legal and
operational complexities of cross-border data transfers.
Metadata-driven routing ensures that queries automatically
adapt to regional schemas and privacy rules, while encrypted
channels and multi-factor authentication secure data in
transit. For higher-risk datasets such as payroll, identity logs,
or financial subledgers, attribute-based access control
ensures that only authorized auditors with jurisdictional
clearance can trigger analytics executions or view outputs.
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Logs of every query, transformation, script execution, and
evidence retrieval are stored in immutable audit trails for
defensibility and transparency.

Secure pipelines are established to carry out audit analytics
efficiently and reliably across regions. These pipelines
consist of ingestion modules, validation checkpoints,
transformation engines, anomaly-detection layers, and output
distribution components. Ingestion modules pull data from
ERP systems, general ledgers, procurement platforms, HRIS,
IAM logs, IT service management tools, and access gateways
through API-based or message-driven connectors, each
wrapped in encryption and governed by role-based
permissions. Data quality checkpoints enforce rules such as
completeness, referential integrity, allowable values,
duplicate detection, and reconciliation against control totals;
exceptions generate alerts that trigger regional data owner
intervention (Llave, 2017, Puklavec, Oliveira & Popovic,
2018). Transformation engines normalize fields, map local
chart-of-accounts structures to the standardized model,
convert time zones, apply sampling logic, and run statistical
or machine learning analytics such as Benford’s Law,
clustering, regression models, supervised outlier detection, or
process mining. Outputs whether exception lists, risk scores,
heat maps, or evidence packets are then pushed to the digital
workbench for auditor consumption. Failover and retry
mechanisms ensure resilience, while continuous integration
and continuous deployment processes validate scripts before
production use, preventing accidental corruption or non-
reproducibility of audit outcomes (Adeyelure, Kalema &
Bwalya, 2018, Pulka, Ramli & Bakar, 2017).

The digital workbench is the operational heart of
multiregional collaboration, providing auditors with a unified
platform where templates, scripts, evidence, workflow steps,
and commentary coexist under strict version control.
Templates include standardized scoping documents, test
scripts, sampling methodologies, data request lists, analytics
parameter sheets, interview guides, walkthrough forms, and
reporting rubrics. Each template is modular, versioned, and
tagged to the global control library, enabling easy reuse and
rapid adaptation across regions. Scripts SQL, Python, R,
Spark, or low-code recipes are centrally stored, peer
reviewed, security scanned, and locked unless updated
through CCO-approved change requests. Version control
ensures that auditors across time zones run the same logic
with synchronized parameters, guaranteeing comparability
and reducing rework (Adeyelure, Kalema & Bwalya, 2018,
Omopariola, 2017).

The evidence repository within the digital workbench is
designed as a secure, structured vault where documents,
screenshots, logs, reconciliations, signed confirmations, and
transcripts are stored with metadata tags linking each item to
control IDs, test steps, dates, preparers, and reviewers.
Evidence immutability is enforced through hashing and
write-once storage policies, ensuring that no stakeholder
auditor or management can alter artifacts after upload.
Automated evidence requests may be routed through portals
integrated with business units or IT teams, reducing friction
and capturing completeness metrics. Access permissions
follow the need-to-know principle, while audit trail logs track
every view, download, or annotation (Carvalho & Fidélis,
2013, Hanley, et al., 2017).

The collaboration layer of the workbench includes workflow
routing, checkpoints, review queues, comment threads, and
real-time co-authoring features. Tasks are assigned using the
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global RACI and synced with the federated audit plan,
ensuring that dependencies between regions are clear and
deadlines do not drift. Automated nudges notify auditors of
pending reviews, blocking items, or overdue evidence.
Dashboards display cycle-time metrics, analytics reuse rates,
exceptions by category, and global vs. local progress all fed
through the same data pipelines that power analytics (Hegazy
& Nabhass, 2011, Johnson, et al., 2018).

Security, independence, and privacy are deeply embedded
across the architecture. Encryption (AES-256 at restand TLS
1.3 in transit), tokenization of sensitive fields, identity
federation with SSO, and privileged-access monitoring
ensure that the system meets regulatory expectations across
financial, cyber, and privacy frameworks. Multi-region
regulatory mappings allow the system to apply differentiated
controls depending on whether the audit is conducted under
GDPR, CCPA, Nigerian Data Protection Act, Middle Eastern
sovereignty laws, or APAC restrictions. Independence
safeguards such as preventing auditors from modifying raw
data, blocking conflict-of-interest access, and separating
execution logs from management logs preserve objectivity
across all regions (Jiang, et al., 2016, Odoni, et al., 2015).
The architecture also includes observability tools: monitoring
dashboards track pipeline failures, data-quality anomalies,
script performance, compute consumption, and cross-region
latency. Alerts notify auditors and the CCO when underlying
systems or data sources change, enabling rapid recalibration
of analytics or test procedures. Machine learning models are
retrained only through controlled processes to prevent drift,
ensuring that risk scoring remains transparent and
explainable (Papenfuss & Friedrich, 2016, Warnell, Olander
& Mason, 2018).

Together, the standardized data model, federated metadata
catalog, data virtualization layer, secure analytics pipelines,
and unified digital workbench create an integrated
architecture that transforms multiregional audit collaboration
into a scalable, repeatable, and dependable operating
capability. This infrastructure reduces duplicated work,
accelerates cross-border insights, strengthens global risk
coverage, and gives the audit function the analytical maturity
required to keep pace with increasingly complex and
regulated multinational environments (Arayici, Onyenobi &
Egbu, 2012, Zhang, et al., 2016).

2.4. Standardized Methodology & Shared Analytics

A standardized methodology and shared analytics capability
are the engine room of a coordinated multiregional audit
model, turning dispersed teams and heterogeneous data into
comparable  evidence and  repeatable  assurance.
Harmonization begins with a single scoping grammar that
defines the audit universe, materiality thresholds, entity
segmentation, process coverage, and risk taxonomy in
machine-readable form (Afriyie, 2017, Siddiqi, 2017). Every
engagement opens by mapping in-scope entities and
subprocesses to a canonical risk—control matrix and by
selecting analytics packs from a global library. Materiality,
tolerable error, and precision targets are parameterized by
region and regulatory regime but computed using uniform
formulas. This ensures that a plant in Lagos and a distribution
hub in Warsaw can be evaluated with the same logic while
respecting local currency, tax, and privacy constraints. The
scoping grammar also encodes dependencies such as IT
general control reliance preconditions for automated business
controls so that test sequences are consistent and auditable.
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Sampling methodology is similarly codified. The model
prescribes risk-based sampling with explicit choices among
classical attribute sampling, monetary unit sampling,
stratified random sampling, and targeted outlier sampling
driven by analytics. Sample size is calculated using
standardized inputs for expected deviation rate, confidence
level, and tolerable deviation, with an override pathway
requiring justification and approval by the Central
Coordination Office. For anomaly-led procedures, the
standard directs auditors to pull targeted samples from
populations flagged by statistical tests or machine learning
models, then to complement them with a top-off random
sample to preserve representativeness. All sampling scripts
are version-controlled and bound to evidence objects so that
every picked item carries lineage, selection rationale, and
reproducibility metadata (Amaral, et al., 2018, Kuenkaikaew
& Vasarhelyi, 2013).

Testing protocols define the attributes to verify for each
control, the evidence expected, and pass/fail logic,
augmented by partial-credit grading where appropriate for
design vs. operating effectiveness. For automated controls,
test-of-one with parameter inspection is permitted only if
change management and access controls meet predefined
maturity thresholds; otherwise, expanded reperformance is
mandated. For manual controls, dual-review evidence and
timestamp validation are required to mitigate hindsight bias
(Brownlow, et al., 2015, Curuksu, 2018). Issue grading is
harmonized through a global severity rubric that translates
likelihood and impact into a four-tier scale (critical, major,
moderate, minor) with calibrated examples for financial
misstatement, fraud risk, regulatory non-compliance, and
operational loss. Root-cause coding is standardized people,
process, technology, data, third party with subcodes such as
training deficiency, missing reconciliation, or privilege
creep, enabling cross-region trend analysis and targeted
remediation.

Reusable analytic libraries operationalize this methodology
across procure-to-pay, order-to-cash, payroll, and IT general
controls. In P2P, the library includes duplicate payment
detection using fuzzy vendor—invoice matching, three-way
match exceptions, price and quantity tolerance breaches,
vendor master hygiene tests (bank account changes, address
clustering), spend concentration and round-dollar patterning,
and receipt-to-payment cycle time analysis. Each analytic has
parameter slots for thresholds (e.g., tolerance percentages,
edit-distance for fuzzy matches) and jurisdiction rules (e.g.,
tax code validations) (Mbaluka, 2013, Moro, Cortez & Rita,
2014). Outputs feed exception queues with de-duplicated
case IDs, confidence scores, and suggested triage actions. In
02C, analytics encompass revenue cut-off and shipping—
billing alignment, credit memo surge detection, price
override variance, sales to blocked or inactive customers,
unusual discount ladders, and write-off clustering by
approver. Time-series models flag unusual booking patterns
at quarter-end, while process mining visualizes order-to-cash
variants to expose compliance gaps. Payroll analytics target
ghost employees through join/leave reconciliations, bank
account sharing, weekend/holiday payments, retroactive pay
spikes, overtime outliers, and segregation-of-duties conflicts
between HR master data maintenance and payroll processing
(Mohieldin, et al., 2015, Zolnowski, Christiansen & Gudat,
2016). For ITGCs, scripts perform access census, privilege
escalation drift, toxic duty combinations, emergency access
usage, orphaned accounts, password policy exceptions, and
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change management completeness  (ticket-commit—
deployment traceability). Each domain pack is accompanied
by test narratives, data dictionaries, known false-positive
patterns, and escalation guidance, enabling rapid regional
adoption without reinvention.

Harmonized analytics are not static; they live in a continuous
auditing fabric that embeds hooks at key process events.
Event-driven connectors listen to journal postings, vendor
master updates, user provisioning, and code deployments,
triggering lightweight control checks within minutes. A late-
night vendor bank change, for example, automatically
launches a validation sequence that cross-references
historical payees, geospatial outliers, and approver hierarchy,
opening a case if risk exceeds a threshold. Journal entries
bypassing standard workflows, large price overrides near
period close, or a privileged account enabling a risky
permission all generate alerts routed to the appropriate
regional queue (Demirgiic-Kunt, et al., 2015, Gomber, et al.,
2018). This streaming layer is governed by rate limits,
privacy masks, and sampling throttles to avoid alert

2.5. Collaboration Mechanisms & Change

Management

Collaboration mechanisms and change management are the
levers that convert a multiregional audit vision into
measurable efficiency gains, and they must be engineered
with the same rigor as analytics or methodology. The
collaboration fabric begins with joint planning sprints that
synchronize risk priorities and resource calendars across
regions in two- to four-week increments. Each sprint opens
with a backlog refinement session where the global audit
universe is decomposed into epics such as procure-to-pay key
controls, IT access governance, or revenue recognition cut-
off and then into user stories framed as testable outcomes:
“As a regional audit lead, | need a benchmarked sample
design for vendor master changes so that exception rates are
comparable across jurisdictions (Arner, Buckley & Zetzsche,
2018, Ozili, 2018).” Capacity planning is conducted with
transparent burn-down charts and dependency maps,
ensuring that a shared analytics development in one region
can unblock fieldwork in another. Sprint reviews culminate
in demos of analytic scripts, evidence templates, and issue
grading cases, while sprint retrospectives capture friction
points data latency, access hurdles, false-positive patterns and
immediately route them into the next cycle’s backlog. This
agile cadence institutionalizes learning, eliminates duplicated
effort, and makes global alignment a routine rather than an
annual negotiation.

Cross-region pods translate planning into execution by
grouping complementary capabilities from different
geographies into stable, outcome-oriented units. A typical
pod might include an EMEA process mining specialist, an
Americas ITGC architect, and an APAC controls testing lead,
supported by a data engineer and a product owner from the
Central Coordination Office. Pods own reusable assets data
connectors, sampling scripts, severity rubrics and are
accountable for their adoption metrics across regions, not just
for delivery (Lenz & Hahn, 2015, Vasarhelyi & Halper,
2018). They operate on a “build once, deploy many”
principle: when the pod releases a payroll ghost-employee
detector tuned to regional holiday calendars and bank routing
formats, it publishes configuration profiles, test data, and
known false-positive libraries so that LATAM or Middle East
teams can switch it on with minimal adaptation. Pods rotate
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responsibility for on-call support during peak audit periods to
maintain continuity without overloading any single region.
This model shortens cycle time because the team that writes
the analytic also supports its field deployment and tunes it
based on live feedback, closing the loop between design and
assurance.

Rotation programs reinforce pods by moving auditors and
analytics specialists across borders on short, structured
assignments aligned to the sprint schedule. Rotations are
purposeful: a three-month posting to embed a North
American auditor in a Southeast Asia shared services audit
coincides with a sprint focused on vendor master controls,
allowing the visiting auditor to transfer experience with bank
account validation logic while learning local payment
modalities. Rotations include defined learning objectives and
deliverables, such as “author a comparative exception
typology” or “parameterize discount override thresholds for
local tax rules,” and results are captured in the knowledge
base through playbooks and code comments (Johnstone, Li
& Rupley, 2011, Moeller, 2013). A digital buddy system
pairs each rotating participant with a host counterpart,
enabling shadowing during planning meetings, sprint demos,
and stakeholder interviews. Over time, rotations build a
lattice of interpersonal trust, reduce coordination overhead,
and most importantly accelerate convergence on common
standards because advocates of those standards sit inside the
receiving teams during critical design choices.

Training pathways scaffold these mechanisms by ensuring
that participants can actually use the shared toolchain. The
competency model spans three tracks assurance, analytics,
and enablement with tiered badges from foundational to
expert. Foundational content covers the standardized risk
taxonomy, sampling calculators, issue severity matrices, and
the evidence lifecycle; intermediate content teaches SQL,
process mining, and parameter tuning for outlier tests; expert
content focuses on feature engineering for supervised
models, streaming alert design, and privacy-preserving
analytics (Hermanson, Smith & Stephens, 2012, Rubino &
Vitolla, 2014). Courses are bite-sized, aligned to sprint
timelines, and delivered via blended modalities: self-paced
modules, instructor-led labs, and live “code-along” clinics
where pods refactor scripts in real time. Certification of
analytics proficiency requires performance on practical
exams that mirror production use: candidates must, for
instance, implement a duplicate payment detector, document
assumptions, and demonstrate precision/recall trade-offs on
hold-out samples. Certifications expire after two years to
maintain currency with evolving libraries and security
practices. Crucially, training is not optional; it is embedded
into resourcing plans, with protected time allocated during
sprints and a gating rule that only certified practitioners can
approve analytic changes, modify sampling parameters, or
publish dashboards.

Incentives are the connective tissue between learning and
behavior change, and they must be aligned to enterprise KPIs
rather than local output metrics. Teams and individuals are
rewarded for cycle-time reduction, higher assurance per hour,
reduction in rework, and scalable coverage measured through
automation-assisted test percentages, analytic reuse rates
across regions, and defect leakage (issues missed by internal
audit but caught by external audit or regulators). A quarterly
“reuse dividend” allocates budget relief to regions that adopt
global assets without customization, encouraging
convergence (Dako, et al., 2019, Onalaja, et al., 2019). Pod
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scorecards include cross-region adoption  metrics,
precision/recall of their analytics in production, and
stakeholder satisfaction scores from auditees to prevent
heavy-handed control testing from impairing operations.
Promotions and bonuses reference not only local delivery but
also contributions to the shared library, mentorship hours,
and certification outcomes of mentees. To avoid perverse
incentives, the framework normalizes for inherent regional
complexity, and it rewards the transparent reporting of false
positives and model drift as learning events rather than
penalizing them as failures.

Communication cadence keeps momentum and trust high
across distance and time zones. Quarterly portfolio reviews
convene regional heads, process owners, and the Central
Coordination Office to examine progress against the
multiyear roadmap: which risk themes have been covered,
which analytics have moved from pilot to scale, where cycle
time has dropped, and where adoption lags. These reviews
present a single, comparable dashboard of audit throughput,
exception rates, and remediation velocities by region,
highlighting both successes and bottlenecks (Dako, et al.,
2019). Between quarters, sprint demos serve as the heartbeat
of collaboration; every two to four weeks, pods showcase
working software, test narratives, and evidence patterns to a
broad audience, inviting immediate feedback and surfacing
integration issues early. Demos are recorded, indexed, and
linked to artifacts in the repository so late-joining regions can
catch up asynchronously. Retrospectives close each sprint
with disciplined reflection on what helped or hindered
delivery; durable impediments such as data access latency
from sovereign clouds or inconsistent issue grading are
escalated with owners and timelines, and outcomes are
reported back at the next demo to demonstrate accountability.
Weekly stand-ups remain local to avoid meeting fatigue, but
a rotating representative from each region attends a global
enablement huddle to share micro-lessons, such as a change
in a bank file format or a newly observed false-positive
pattern in revenue cut-off analytics (Bankole, et al., 2019).
Change management wraps these mechanics with an
intentional narrative and set of guardrails that make the
change stick. Leadership articulates a compelling case for
change duplicated audits waste scarce talent, inconsistent
methods erode credibility, and fragmented evidence
frustrates regulators and translates it into a tangible “what’s
in it for me” for each role. Regional audit leaders gain reliable
capacity buffers and common assets; process owners receive
fewer, faster, and more predictable audits; analysts get clearer
career paths and portable skills. A branded change campaign
pairs town halls with hands-on clinics and a living FAQ that
addresses concerns about local autonomy, data sovereignty,
and regulatory nuance (Atere, Shobande & Toluwase, 2020,
Farounbi, Ibrahim & Abdulsalam, 2020). Policy updates
codify the new way of working: standard charters include
requirements to use the global risk taxonomy, adopt the
shared severity rubric, and route analytic changes through
peer review; sourcing policies privilege certified resources;
and escalation paths specify how regional deviations are
approved and sunset. Finally, the model invests in adoption
telemetry tracking which teams attend training, which scripts
are actually executed, where exceptions are ignored, and how
long it takes to move from demo to production so that change
leaders can intervene early with coaching, incentives, or
additional support.

When joint planning sprints, cross-region pods, and rotations
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are fused with rigorous training, aligned incentives, and a
disciplined communication cadence, collaboration becomes a
repeatable operating system rather than ad-hoc heroics. The
result is a durable increase in audit efficiency and coverage:
fewer meetings to reconcile methods, more time spent on
substantive testing, a higher signal-to-noise ratio in analytics,
and a faster, less disruptive experience for auditees. Most
importantly, the organization institutionalizes a learning loop
that compounds over time, allowing the multiregional audit
function to adapt swiftly to new risks, regulations, and
technologies without losing coherence (Farounbi, et al.,
2018, Yetunde, Onyelucheya & Dako, 2018).

2.6. Performance Measurement & Continuous
Improvement

Performance measurement and continuous improvement are
the engine of a coordinated multiregional audit model
because they translate collaboration into predictable gains in
speed, quality, and coverage. The measurement system starts
with a compact set of key performance indicators that are
comparable across regions, processes, and audit types.
Fieldwork hours per objective captures the efficiency of
execution by dividing total charged hours by the count of
discrete audit objectives tested. This KPI is normalized by
process complexity and data readiness to avoid penalizing
regions with heavier data wrangling requirements. Defect
density per control measures the number of confirmed control
defects divided by controls tested, with separate lenses for
design and operating effectiveness (Amini-Philips, Ibrahim
& Eyinade, 2020). This ratio helps differentiate efficient
regions that find real issues from those that over test without
yield. Rework rate tracks the percentage of procedures
repeated due to inadequate scoping, sampling, or evidence
quality. A persistent rework rate above a defined threshold
signals breakdowns in standardized methodology or training.
False positive rate quantifies analytic or testing alerts that do
not result in a valid finding after review, and it is paired with
detection precision and recall to balance sensitivity and
specificity. Time to close measures median days from issue
validation to closure, segmented by severity, root cause
category, and process owner. Coverage ratio expresses the
portion of the global risk universe and control library tested
in a period, with cohort views by region and process.
Together these KPIs form a balanced scorecard that aligns to
shared goals: shorter cycles, higher assurance per hour, lower
noise, faster remediation, and scalable reach.

Benchmarking brings context to these metrics. Internal
benchmarking compares regions with similar risk profiles
and system landscapes through peer groups rather than global
averages. For example, shared service centers running a
common ERP template comprise a cohort with expected
similarities in hours per objective and false positive behavior.
External benchmarking uses marketplace data from
professional bodies and audit networks to set realistic targets
for fieldwork efficiency and defect detection rates (Ogunsola,
Oshomegie & Ibrahim, 2019). Because comparability is
never perfect, the model uses maturity-adjusted targets that
reflect where a region stands on a four level curve. Align
represents the starting state where regions map their local
taxonomy, evidence standards, and issue grading to the
global model. Share is the stage where regions adopt the
central control library, templates, and analytic scripts with
minimal customization, and they begin to publish their own
reusable assets. Joint marks true collaboration where audits
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are planned, resourced, and executed across regions as a
single portfolio, with cross region pods owning shared
analytics and playbooks. Continuous is the performance
frontier characterized by continuous auditing hooks,
streaming analytics for key processes, closed loop learning
cycles, and near real time adoption telemetry. Each level has
observable behaviors and threshold metrics. For Align, the
primary target is a reduction in rework rate based on template
adoption. For Share, the goal is a year over year increase in
reuse rate and a drop in fieldwork hours per objective. For
Joint, the focus shifts to coverage ratio growth without
proportional headcount increases. For Continuous, the north
star is a declining false positive rate in production analytics
and shorter time to close for issues detected by automated
controls.

The model operationalizes measurement through a unified
analytics pipeline. Audit management tools and timekeeping
systems feed hours and milestone data into a standardized
data model. Evidence repositories and ticketing systems
contribute status and quality metadata for issue lifecycles.
Code repositories and execution logs produce telemetry on
script runs, parameter settings, and alert yield, enabling true
calculation of precision, recall, and false positive behavior.
Data are refreshed on a weekly cadence for operational
decisions and on a monthly cadence for portfolio reviews
(Ibrahim, Oshomegie & Farounbi, 2020). Statistical process
control charts monitor stability for each KPI, and control
limits are recalibrated when material changes in scope or
systems occur. Outliers trigger structured reviews where
teams examine the root causes using a five why technique
tied to a canonical taxonomy that includes data quality,
scoping errors, testing methodology, analytic drift, and
stakeholder engagement. The goal is not attribution but
learning that can be translated into standards and reusable
assets.

Continuous improvement depends on disciplined feedback
loops that update standards, scripts, and the global knowledge
base. After each sprint or audit, teams conduct retrospectives
that produce improvement candidates formatted as change
requests. A change request specifies the observed metric
pattern, the hypothesized cause, the proposed change to a
scope template, sampling calculator, or analytic code, and a
definition of done with expected metric impact. The Central
Coordination Office triages requests, assigns them to the
relevant pod, and sets an A or B deployment plan across pilot
regions (Bankole, et al., 2019). Scripts are versioned with
semantic tags and linked to test suites that encode edge cases
contributed by regions where false positives were prevalent.
When a change passes tests and improves the expected
precision or reduces hours per objective without degrading
coverage, it is promoted to the global library with a
deprecation plan for prior versions. To embed learning, the
knowledge base receives an article that states the context,
change, before and after metrics, and guidance for adoption,
and it is indexed to the risk taxonomy for future discovery
(Atere, Shobande & Toluwase, 2019).

The model ties incentives and governance to continuous
improvement. Quarterly portfolio reviews do more than
display dashboards. They decide which improvement
candidates become standards and which remain local
experiments. Regions that adopt global assets without
customization receive a reuse dividend on their resource
allocation while those that propose changes must demonstrate
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cross regional benefit. A maturity council evaluates a sample
of audits each quarter using a calibration checklist that
examines adherence to harmonized scoping, sampling, and
grading, as well as proper use of analytic libraries. The
council uses pair reviews where two regions evaluate each
other to balance perspective and reduce bias. Council
findings create training updates and trigger revisions to
certification exams so that the curriculum stays synchronized
with the standards (Dako, et al., 2019).

Scenario and simulation testing adds rigor to benchmarking
and improvement. Analytic models and sampling strategies
are tested against synthetic data sets that simulate fraud
patterns or control breakdowns with controlled prevalence.
By altering the base rate and noise parameters, teams can
stress test precision and recall curves and determine optimal
thresholds for alerts. These simulations are part of a model
risk management process that requires periodic validation,
drift detection, and bias checks across regions (Osuji, Okafor
& Dako, 2020). When drift is detected, such as a rising false
positive rate in one geography due to new bank file formats
or tax logic, a localized hot fix is allowed under a controlled
exception while a global solution is designed. The same
simulation approach validates policy changes, for example a
shift in grading thresholds, by testing how many past issues
would have moved severity and whether time to close would
have changed under a different escalatory path.

Cost benefit analysis is integrated, not an afterthought. Each
improvement initiative has a simple business case that
projects the reduction in hours, rework, or false positives and
the impact on coverage or defect density. Benefits are tracked
against actuals through the telemetry pipeline, and if an
initiative fails to deliver, it is sunset, and lessons are recorded.
This discipline ensures that the framework avoids
accumulating shelfware and keeps the library lean.

Risks and limitations are openly acknowledged. Metrics can
be gamed if incentives are misaligned, so the model includes
cross checks such as independent evidence sufficiency
reviews and external auditor feedback. Regional differences
in regulation, data sovereignty, and system heterogeneity can
distort comparability, which is why normalization factors and
maturity adjusted targets are essential. Automation and
analytics reduce hours per objective, but without investment
in change management and skill building they can raise false
positive rates and rework. The model mitigates these risks by
tying adoption to certification, embedding peer review, and
calibrating metrics alongside qualitative assessments from
process owners (Bankole, et al., 2020, Tewogbade &
Bankole, 2020).

Over time, performance measurement becomes a learning
flywheel. Metrics reveal patterns, retrospectives propose
changes, pods implement and test, the library evolves,
training updates follow, and dashboards reflect the gains. The
cadence of feedback loops, combined with transparent
benchmarking and a practical maturity model that moves
from Align to Continuous, turns multiregional collaboration
into a self correcting system. The multinationals that sustain
this discipline will see fieldwork hours per objective fall,
defect density concentrate where residual risk truly resides,
rework rate decline, false positive noise recede, time to close
shrink, and coverage ratio rise without proportional resource
growth. That is the definition of audit efficiency at scale
(Eyinade, Ezeilo & Ogundeji, 2020, Shobande, Atere &
Toluwase, 2020).
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2.7. Conclusion & Implementation Roadmap

The coordinated multiregional collaboration model
culminates in a simple promise: by unifying planning,
methods, data, and analytics across regions, audits become
faster, sharper, and more scalable without compromising
independence or local nuance. The conclusion is therefore
pragmatic rather than rhetorical. Efficiency is not a slogan; it
is a managed outcome produced by shared taxonomies, a
federated plan, a global control library, standardized
analytics, and a cadence of joint delivery and learning. The
model’s value lies in its ability to convert duplication into
leverage, variability into governed flexibility, and one-off
gains into durable productivity improvements. With
sponsorship from the CAE and a Central Coordination Office
(CCO) that orchestrates portfolio planning, methods, and
knowledge curation, multinationals can consistently deliver
higher assurance per hour while widening coverage across
financial, operational, and IT domains. The implementation
roadmap translates this thesis into action across three phases
Pilot, Scale, and Optimize each with explicit gates, risks, and
measurable benefits.

The Pilot phase (two to three regions) focuses on proving the
operating mechanics with limited surface area and high
learning density. Regions are selected for system
commonality (for example, a shared ERP template) and
complementary risk profiles so that reuse and comparability
are visible early. A federated audit plan is co-authored, a
minimal global control library is baselined for two processes
such as procure-to-pay and ITGCs, and a standardized data
model with a lightweight metadata catalog is stood up to feed
the digital workbench. Pods staffed from each pilot region co-
deliver joint audits using harmonized scoping, sampling, and
issue grading, while analytic scripts are executed from the
shared repository with version control and run telemetry. The
gate to exit Pilot requires objective evidence: at least a 15—
25% reduction in fieldwork hours per objective, a >10% drop
in rework rate, stable or improved defect-detection yield, and
a documented playbook covering onboarding, data pipelines,
evidence standards, and retrospectives. Risks in this phase
include regulatory variance that challenges cross-border
evidence sharing, data privacy barriers that delay pipelines,
and language or local terminology that undermines method
adoption. Mitigations are designed into the Pilot itself: data
virtualization or in-region execution for sovereignty; privacy-
by-design controls, including role-based access, purpose
limitation, and data minimization; and bilingual artifacts with
a controlled vocabulary mapping local to global terms. Where
regulations restrict artifact movement, the workbench
supports compute-to-data patterns with centrally governed
parameterization and locally executed analytics.

The Scale phase extends the model to global core processes
and additional regions, turning playbooks into standards and
standards into policy. The CCO expands the global control
library to cover order-to-cash, payroll, treasury, FP&A
interfaces, and extended ITGCs, and it hardens the metadata
catalog so that new regions can be onboarded with
predictable lead times. Joint planning sprints establish a
synchronized quarterly portfolio in which pods are formed
around process expertise rather than geography, and
templates, scripts, and evidence requirements are pulled from
the central repository with semantic versioning. Training
pathways and certification in analytics proficiency are
enforced as gates to participate in joint audits, and incentives
are aligned to KPIs such as reuse rate, false-positive
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reduction, and time-to-close improvements. Scale introduces
different risks: uneven maturity in regional teams leading to
variable quality; local tailoring that drifts from standards; and
cumulative change fatigue. The mitigations are governance
and ergonomics. A maturity model (Align — Share — Joint
— Continuous) sets tiered expectations and targets by region,
a waiver process controls justified local deviations with
sunset dates, and ergonomics are improved through
automation pre-built sampling calculators, evidence request
generators, and workflow bots that reduce manual effort.
Linguistic and time-zone friction is eased through rotation
programs and cross-region pods that pair senior reviewers
with local testers, ensuring knowledge transfer and
calibration.

The Optimize phase institutionalizes continuous auditing and
continuous improvement so that the collaboration engine
compounds. Streaming or near-real-time hooks are deployed
for high-velocity risks (for example, duplicate payments,
segregation-of-duties overrides, supplier master changes),
and alert thresholds are tuned with precision—recall curves by
region to respect data quality and risk appetite. The
workbench shifts from a library of scripts to a productized
suite with automated tests, drift monitoring, and telemetry-
driven release notes. Quarterly portfolio reviews are reframed
as operating reviews that allocate analytic capacity to the
highest marginal assurance, retire low-yield procedures, and
promote proven local innovations to global standards.
Optimize faces systemic risks: model drift as processes or
data formats change, over-reliance on automation that dulls
professional skepticism, and complacency as early gains
plateau. Mitigations include a model risk management
discipline with independent validation, challenger analyses
for key analytics, periodic manual back-testing to recalibrate
skepticism, and target resets tied to external benchmarks so
the bar keeps rising.

Across all phases, regulatory variance, data privacy, and local
tailoring are treated as design constraints rather than
exceptions. The model’s data architecture favors
virtualization and in-country processing, with encryption in
transit and at rest, differential access controls for
independence and need-to-know, and immutable evidence
storage with retention aligned to local statutes. Language is
addressed through dual-language templates, translation
glossaries embedded in the repository, and peer review that
pairs native speakers with global method owners. Local
tailoring is governed through parameterization rather than
bespoke forks, preserving comparability while honoring
legitimate differences in risk or law. The CAE chairs a
steering forum of regional heads and process owners to
adjudicate trade-offs, and the CCO maintains a living catalog
of regulatory requirements, approved compensating controls,
and privacy patterns so teams do not rediscover constraints
with every engagement.

Expected outcomes are explicit and testable. In the first
twelve months, pilot regions should evidence a 20%
reduction in fieldwork hours per objective and a 10-15%
improvement in time-to-close for rated issues, with false-
positive rates trending downward as analytic thresholds are
tuned. Over twenty-four months, as Scale takes hold,
multinationals should realize a 25-35% increase in coverage
ratio without proportional headcount growth, a measurable
drop in rework, and tighter dispersion in issue grading and
evidence sufficiency across regions. By the Optimize phase,
continuous auditing on targeted controls should detect and
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route a material share of issues before scheduled fieldwork,
freeing auditors to focus on root-cause and thematic risk.
Most importantly, quality improves alongside speed:
detection remains at or above baseline, external audit reliance
increases due to standardized evidence, and management
remediation accelerates because findings are clearer,
comparable, and supported by data. These gains are durable
because the model embeds learning loops retrospectives,
telemetry, benchmarking, and maturity assessments that
continually refresh standards, scripts, and skills. In sum, a
disciplined Pilot — Scale — Optimize journey, with privacy-
by-design, regulatory intelligence, and governed local
tailoring, turns collaboration into a structural advantage:
faster audits, higher quality, and sustained productivity
compounding across the enterprise.

References

1. Adesanya OS, Akinola AS, Okafor CM, Dako OF.
Evidence-informed advisory for ultra-high-net-worth
clients: Portfolio governance and fiduciary risk controls.
Journal of Frontiers in Multidisciplinary Research.
2020;1(2):112-20.

2. Adeyelure TS, Kalema BM, Bwalya KJ. A framework
for deployment of mobile business intelligence within
small and medium enterprises in developing countries.
Operational Research. 2018;18(3):825-39.

3. Adeyelure TS, Kalema BM, Bwalya KJ. Deployment
factors for mobile business intelligence in developing
countries small and medium enterprises. African Journal
of Science, Technology, Innovation and Development.
2018;10(6):715-23.

4. Afriyie D. Leveraging predictive people analytics to
optimize workforce mobility, talent retention, and
regulatory  compliance in  global enterprises.
International Journal of Engineering Technology
Research & Management. 2017;1(5):31-45.

5.  Ahmad SZ, Muhammad Arif AM. Strengthening access
to finance for women-owned SMEs in developing
countries. Equality, Diversity and Inclusion: An
International Journal. 2015;34(7):634-9.

6. Alssayah A, Krishnamurti C. Theoretical framework of
foreign exchange exposure, competition and the market
value of domestic corporations. International Journal of
Economics and Finance. 2013;5(2):1-14.

7. Amaral CA, Fantinato M, Reijers HA, Peres SM.
Enhancing completion time prediction through attribute
selection. In: Conference on Advanced Information
Technologies for Management. Cham: Springer
International Publishing; 2018. p. 3-23.

8. Amenc N, Ducoulombier F, Esakia M, Goltz F,
Sivasubramanian S. Accounting for cross-factor
interactions in multifactor portfolios without sacrificing
diversification and risk control. Journal of Portfolio
Management. 2017;43(5):99.

9.  Amini-Philips A, lbrahim AK, Eyinade W. Proposed
evolutionary model for global facility management
practices. International Journal of Multidisciplinary
Research and Growth Evaluation. 2020;1(5):180-95.

10. Anderson C. Creating a data-driven organization:
Practical advice from the trenches. Sebastopol (CA):
O'Reilly Media; 2015.

11. Appelbaum DA, Kogan A, Vasarhelyi MA. Analytical
procedures in external auditing: A comprehensive
literature survey and framework for external audit

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

www.allmultidisciplinaryjournal.com
analytics.  Journal  of Literature.
2018;40(1):83-101.
Arayici Y, Onyenobi T, Egbu C. Building information
modelling (BIM) for facilities management (FM): The
MediaCity case study approach. International Journal of
3-D Information Modeling. 2012;1(1):55-73.
Arner DW, Buckley RP, Zetzsche DA. Fintech for
financial inclusion; A framework for digital financial
transformation. UNSW Law Research Paper No. 18-87.
2018.
Aronsson H, Abrahamsson M, Spens K. Developing lean
and agile health care supply chains. Supply Chain
Management: An International Journal. 2011;16(3):176-
83.
Atere D, Shobande AO, Toluwase IH. Framework for
designing effective corporate restructuring strategies to
optimize liquidity and working capital. Iconic Research
and Engineering Journals. 2019;2(10).
Atere D, Shobande AO, Toluwase IH. Review of global
best practices in supply chain finance structures for
unlocking corporate working capital. International
Journal of Multidisciplinary Research and Growth
Evaluation. 2020;1(3):232-43.
Attaran M, Stark J, Stotler D. Opportunities and
challenges for big data analytics in US higher education:
A conceptual model for implementation. Industry and
Higher Education. 2018;32(3):169-82.
Bankole FA, Tewogbade L. Strategic cost forecasting
framework for SaaS companies to improve budget
accuracy and operational efficiency. Iconic Research and
Engineering Journals. 2019;2(10):421-41.
Bankole FA, Dako OF, Nwachukwu PS, Onalaja TA,
Lateefat T. Forensic accounting frameworks addressing
fraud prevention in emerging markets through advanced
investigative auditing techniques. Journal of Frontiers in
Multidisciplinary Research. 2020;1(2):46-63.
Bankole FA, Dako OF, Onalaja TA, Nwachukwu PS,
Lateefat T. Blockchain-enabled systems fostering
transparent corporate governance, reducing corruption,
and improving global financial accountability. Iconic
Research and Engineering Journals. 2019;3(3):259-78.
Bankole FA, Dako OF, Onalaja TA, Nwachukwu PS,
Lateefat T. Al-driven fraud detection enhancing
financial auditing efficiency and ensuring improved
organizational governance integrity. Iconic Research
and Engineering Journals. 2019;2(11):556-77.
Bankole FA, Dako OF, Onalaja TA, Nwachukwu PS,
Lateefat T. Big data analytics: improving audit quality,
providing deeper financial insights, and strengthening
compliance reliability. Journal of Frontiers in
Multidisciplinary Research. 2020;1(2):64-80.
Bankole FA, Davidor S, Dako OF, Nwachukwu PS,
Lateefat T. The venture debt financing conceptual
framework for value creation in high-technology firms.
Iconic  Research and  Engineering  Journals.
2020;4(6):284-309.
Barber J, Bennett S, Gvozdeva E. How to choose a
strategic multifactor equity portfolio? The Journal of
Index Investing. 2015;6(2):34-45.
Bishop S. Using data-driven decision-making to enhance
performance: A practical guide for organizations.
Adelphi (MD): University of Maryland University
College; 2018.
Brownlow J, Zaki M, Neely A, Urmetzer F. Data and

Accounting

908


www.allmultidisciplinaryjournal.com

International Journal of Multidisciplinary Research and Growth Evaluation

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

analytics-data-driven business models: A blueprint for
innovation. Cambridge Service Alliance. 2015
Feb;(7):1-17.

Butler KR. Growth capital strategies for defense industry
women-owned small businesses [doctoral dissertation].
Minneapolis (MN): Walden University; 2017.

Carvalho TM, Fidélis T. The relevance of governance
models for estuary management plans. Land Use Policy.
2013;34:134-45.

Chow TM, Li F, Shim Y. Smart beta multifactor
construction methodology: Mixing versus integrating.
The Journal of Index Investing. 2018;8(4):47.

Coetzee P, Lubbe D. Improving the efficiency and
effectiveness of risk-based internal audit engagements.
International Journal of Auditing. 2014;18(2):115-25.
Coleman S, Robb A. A rising tide: Financing strategies
for women-owned firms. Stanford (CA): Stanford
University Press; 2012.

Copeland L, Edberg D, Panorska AK, Wendel J.
Applying business intelligence concepts to Medicaid
claim fraud detection. Journal of Information Systems
Applied Research. 2012;5(1):51.
Curuksu JD. Data driven. In:
Professionals. Cham: Springer; 2018.
Dako OF, Okafor CM, Farounbi BO, Onyelucheya OP.
Detecting financial statement irregularities: Hybrid
Benford—outlier—process-mining anomaly detection
architecture. IRE Journals. 2019;3(5):312-27.

Dako OF, Onalaja TA, Nwachukwu PS, Bankole FA,
Lateefat T. Al-driven fraud detection enhancing
financial auditing efficiency and ensuring improved
organizational governance integrity. IRE Journals.
2019;2(11):556-63.

Dako OF, Onalaja TA, Nwachukwu PS, Bankole FA,
Lateefat T. Forensic accounting frameworks addressing
fraud prevention in emerging markets through advanced
investigative auditing techniques. Journal of Frontiers in
Multidisciplinary Research. 2020;1(2):46-63.

Dako OF, Onalaja TA, Nwachukwu PS, Bankole FA,
Lateefat T. Blockchain-enabled systems fostering
transparent corporate governance, reducing corruption,
and improving global financial accountability. IRE
Journals. 2019;3(3):259-66.

Dako OF, Onalaja TA, Nwachukwu PS, Bankole FA,
Lateefat T. Business process intelligence for global
enterprises: Optimizing vendor relations with analytical
dashboards. IRE Journals. 2019;2(8):261-70.

Dako OF, Onalaja TA, Nwachukwu PS, Bankole FA,
Lateefat T. Big data analytics improving audit quality,
providing deeper financial insights, and strengthening
compliance reliability. Journal of Frontiers in
Multidisciplinary Research. 2020;1(2):64-80.
Demirglic-Kunt A, Klapper LF, Singer D, Van
Oudheusden P. The global findex database 2014:
Measuring financial inclusion around the world. World
Bank Policy Research Working Paper No. 7255. 2015.
Duffie D. Financial regulatory reform after the crisis: An
assessment. Management Science. 2018;64(10):4835-
57.

Emrich K. Profitability and the financial strategies of
women-owned small businesses [doctoral dissertation].
Minneapolis (MN): Walden University; 2015.

Escobar M, Ferrando S, Rubtsov A. Optimal investment
under multi-factor stochastic volatility. Quantitative

Management for

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

www.allmultidisciplinaryjournal.com

Finance. 2017;17(2):241-60.

Eyinade W, Amini-Philips A, Ibrahim AK. Designing
data-driven revenue assurance systems for enhanced
organizational accountability. International Journal of
Multidisciplinary Research and Growth Evaluation.
2020;1(5):204-19.

Eyinade W, Ezeilo 0OJ, Ogundeji IA. A treasury
management model for predicting liquidity risk in
dynamic emerging market energy sectors. 2020.
Farounbi BO, Akinola AS, Adesanya OS, Okafor CM.
Automated payroll compliance assurance: Linking
withholding algorithms to financial statement reliability.
IRE Journals. 2018;1(7):341-57.

Farounbi BO, lbrahim AK, Abdulsalam R. Advanced
financial modeling techniques for small and medium-
scale enterprises. 2020.

Farounbi BO, lbrahim AK, Abdulsalam R. Advanced
financial modeling techniques for small and medium-
scale enterprises. 2020. (Note: duplicate of entry 47 with
minor title variation)

Farounbi BO, Ibrahim AK, Oshomegie MJ. Proposed
evidence-based framework for tax administration reform
to strengthen economic efficiency. 2020.

Fastenrath F, Schwan M, Trampusch C. Where states
and markets meet: the financialisation of sovereign debt
management. New Political Economy. 2017;22(3):273-
93.

Francis JR. A framework for understanding and
researching audit quality. Auditing: A Journal of Practice
& Theory. 2011;30(2):125-52.

Getie Mihret D, Wondim Yismaw A. Internal audit
effectiveness: an Ethiopian public sector case study.
Managerial Auditing Journal. 2007;22(5):470-84.
Gomber P, Kauffman RJ, Parker C, Weber BW. On the
fintech revolution: Interpreting the forces of innovation,
disruption, and transformation in financial services.
Journal of Management Information  Systems.
2018;35(1):220-65.

Guzman M, Stiglitz JE. Creating a framework for
sovereign debt restructuring that works. In: Too little, too
late: The quest to resolve sovereign debt crises. New
York: Columbia University Press; 2016. p. 3-32.
Hanley DF, Lane K, McBee N, Ziai W, Tuhrim S, Lees
KR, et al. Thrombolytic removal of intraventricular
haemorrhage in treatment of severe stroke: results of the
randomised,  multicentre,  multiregion, placebo-
controlled CLEAR Il trial. The  Lancet.
2017;389(10069):603-11.

Hassan H, Nabil E, Rady M. A model for evaluating and
improving supply chain performance. International
Journal of Computer Science and Software Engineering.
2015;4(11):283-302.

Hegazy M, Nahass ME. An assessment of the
multilocation audit engagements for the improvements
of the audit efficiency and effectiveness: An empirical
study within the Egyptian settings [working paper].
Cairo: The American University in Cairo; 2011.
Hermanson DR, Smith JL, Stephens NM. How effective
are organizations' internal controls? Insights into specific
internal control elements. Current Issues in Auditing.
2012;6(1):A31-50.

Hsin Chang H, Tsai YC, Hsu CH. E-procurement and
supply chain performance. Supply Chain Management:
An International Journal. 2013;18(1):34-51.

909


www.allmultidisciplinaryjournal.com

International Journal of Multidisciplinary Research and Growth Evaluation

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Ibrahim AK, Amini-Philips A, Eyinade W. Conceptual
framework for applying digital twins in sustainable
construction and infrastructure management. 2020.
Ibrahim AK, Oshomegie MJ, Farounbi BO. Systematic
review of tariff-induced trade shocks and capital flow
responses in emerging markets. Iconic Research and
Engineering Journals. 2020;3(11):504-21.

Jacque LL. Management and control of foreign exchange
risk. New York: Springer Science & Business Media;
2013.

Janse van Rensburg JO. Internal audit capability: a
public sector case study [doctoral dissertation]. Pretoria:
University of Pretoria; 2014.

Jiang T, Geller J, Ni D, Collura J. Unmanned aircraft
system traffic management: Concept of operation and
system architecture.  International  Journal  of
Transportation Science and Technology. 2016;5(3):123-
35.

Johnson TP, Pennell BE, Stoop IA, Dorer B, editors.
Advances in  comparative  survey  methods:
Multinational, multiregional, and multicultural contexts
(3MC). Hoboken (NJ): John Wiley & Sons; 2018.
Johnstone K, Li C, Rupley KH. Changes in corporate
governance associated with the revelation of internal
control material weaknesses and their subsequent
remediation. Contemporary Accounting Research.
2011;28(1):331-83.

Jones SC. Impact & excellence: data-driven strategies
for aligning mission, culture and performance in
nonprofit and government organizations. Hoboken (NJ):
John Wiley & Sons; 2014.

Kimanzi YK. Influence of micro finance services on
growth of women owned enterprises in Kitui central sub-
county [doctoral dissertation]. 2016.

Kiron D. Lessons from becoming a data-driven
organization. MIT Sloan Management Review.
2017;58(2).

Kritchanchai D. A framework for healthcare supply
chain improvement in Thailand. Operations and Supply
Chain  Management: An International Journal.
2014;5(2):103-13.

Kuenkaikaew S, Vasarhelyi MA. The predictive audit
framework. The International Journal of Digital
Accounting Research. 2013;13(19):37-71.

Lega F, Marsilio M, Villa S. An evaluation framework
for measuring supply chain performance in the public
healthcare sector: evidence from the Italian NHS.
Production Planning & Control. 2013;24(10-11):931-47.
Lenz R, Hahn U. A synthesis of empirical internal audit
effectiveness literature pointing to new research
opportunities. Managerial Auditing Journal.
2015;30(1):5-33.

Liu Q, Vasarhelyi MA. Big questions in AIS research:
Measurement, information processing, data analysis, and
reporting.  Journal  of  Information  Systems.
2014;28(1):1-17.

Llave MR. Business intelligence and analytics in small
and medium-sized enterprises: A systematic literature
review. Procedia Computer Science. 2017;121:194-205.
Luzzini D, Caniato F, Spina G. Designing vendor
evaluation systems: An empirical analysis. Journal of
Purchasing and Supply Management. 2014;20(2):113-
29.

Mbaluka W. Big data management and business value in

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

www.allmultidisciplinaryjournal.com

the commercial banking sector in Kenya [doctoral
dissertation]. Nairobi: University of Nairobi; 2013.
Mihret DG. Antecedents and organizational
performance implication of internal audit effectiveness:
Evidence from Ethiopia [doctoral dissertation].
Toowoomba: University of Southern Queensland; 2010.
Moeller RR. Executive's guide to COSO internal
controls: understanding and implementing the new
framework. Hoboken (NJ): John Wiley & Sons; 2013.
Mohieldin M, Igbal Z, Rostom A, Fu X. The role of
Islamic finance in enhancing financial inclusion in
Organization of Islamic Cooperation (OIC) countries.
Islamic Economic Studies. 2015;20(2).

Morin EM, Audebrand LK. Organizational performance
and meaning of work: correcting for restricted range.
2014:1-19.

Moro S, Cortez P, Rita P. A data-driven approach to
predict the success of bank telemarketing. Decision
Support Systems. 2014,62:22-31.

Mutai JK, Okello B. Effects of supplier evaluation on
procurement performance of public universities in
Kenya. International Journal of Economics, Finance and
Management Sciences. 2016;4(3):98-106.

Nair A, Jayaram J, Das A. Strategic purchasing
participation, supplier selection, supplier evaluation and
purchasing performance. International Journal of
Production Research. 2015;53(20):6263-78.

Nasri W. Conceptual model of strategic benefits of
competitive intelligence process. International Journal of
Business and Commerce. 2012;1(6):25-35.

Odoni AR, Bowman J, Delahaye D, Deyst JJ, Feron E,
Hansman RJ, et al. Existing and required modeling
capabilities for evaluating ATM systems and concepts.
2015.

Ogunsola OE, Oshomegie MJ, Ibrahim AK. Conceptual
model for assessing political risks in cross-border
investments. Iconic Research and Engineering Journals.
2019;3(4):482-93.

Okafor CM, Dako OF, Osuji VC. Innovative credit
appraisal and risk modelling approaches for landmark
energy infrastructure financing in Sub-Saharan Africa.
2020.

Omopariola M. Al-enhanced threat detection for
national-scale cloud networks: Frameworks,
applications, and case studies. 2017.

Onalaja TA, Nwachukwu PS, Bankole FA, Lateefat T. A
dual-pressure model for healthcare finance: comparing
United States and African strategies under inflationary
stress. IRE Journals. 2019;3(6):261-76.

Oshomegie MJ. The spill over effects of staff strike
action on micro, small and medium scale businesses in
Nigeria: A case study of the University of Ibadan and
Ibadan Polytechnic. 2018.

Oshomegie MJ, Farounbi BO, Ibrahim AK. Proposed
evidence-based framework for tax administration reform
to strengthen economic efficiency. Journal of Frontiers
in Multidisciplinary Research. 2020;1(2):131-41.
Oshomegie MJ, Matter DIRS, An E. Stock returns
sensitivity to interest rate changes. 2017.

Osuji VC, Dako OF, Okafor CM. Strategic negotiation
methodologies and multi-stakeholder deal structuring for
complex infrastructure finance transactions. 2020.

Osuji VC, Okafor CM, Dako OF. Leveraging public-
private partnerships to digitize national revenue systems

910


www.allmultidisciplinaryjournal.com

International Journal of Multidisciplinary Research and Growth Evaluation

and expand financial inclusion in tax and utility
payments. 2020.

96. Ozili PK. Impact of digital finance on financial inclusion
and stability. Borsa Istanbul Review. 2018;18(4):329-
40.

97. Papenfuss A, Friedrich M. Head up only: a design
concept to enable multiple remote tower operations. In:
2016 IEEE/AIAA 35th Digital Avionics Systems
Conference (DASC). IEEE; 2016. p. 1-10.

98. Pitt SA. Internal audit quality: Developing a quality
assurance and improvement program. Hoboken (NJ):
John Wiley & Sons; 2014.

99. Plant K, Padotan R. Improving skills development in the
South African public sector: An internal audit
perspective. Southern African Journal of Accountability
and Auditing Research. 2017;19(1):35-48.

100.Pugna 1B, Dutescu A, Stanila GO. Performance
management in the data-driven organisation. In:
Proceedings of the International Conference on Business
Excellence. Vol. 12, No. 1. Sciendo; 2018. p. 816-28.

101.Puklavec B, Oliveira T, Popovi¢ A. Understanding the
determinants of business intelligence system adoption
stages: An empirical study of SMEs. Industrial
Management & Data Systems. 2018;118(1):236-61.

102.Pulka BM, Ramli BA, Bakar SM. Conceptual framework
on small and medium enterprises performance in a
turbulent environment. Sahel Analyst: Journal of
Management Sciences. 2017;15(8):26-48.

103.Richins G, Stapleton A, Stratopoulos TC, Wong C. Big
data analytics: opportunity or threat for the accounting
profession?  Journal of Information  Systems.
2017;31(3):63-79.

104.Ritala P, Agouridas V, Assimakopoulos D, Gies O.
Value creation and capture mechanisms in innovation
ecosystems: a comparative case study. International
Journal of Technology Management. 2013;63(3-4):244-
67.

105.Roy D, Hota DC. DCF, strategic approach and multi-
factor model: An empirical study to explore a rational
approach. The Indian Journal of Commerce. 2016;69(4).

106.Rubino M, Vitolla F. Internal control over financial
reporting: opportunities using the COBIT framework.
Managerial Auditing Journal. 2014;29(8):736-71.

107.Shobande AO, Atere D, Toluwase IH. Conceptual model
for evaluating mid-market M&A transactions using risk-
adjusted discounted cash flow analysis. Iconic Research
and Engineering Journals. 2019;2(7).

108.Shobande AO, Atere D, Toluwase IH. Framework for
strengthening valuation processes for public and private
equity investments in frontier economies. International
Journal of Multidisciplinary Research and Growth
Evaluation. 2020;1(3):221-31.

109.Siddigi N. Intelligent credit scoring: Building and
implementing better credit risk scorecards. Hoboken
(NJ): John Wiley & Sons; 2017.

110.Simkin MG, Worrell JL, Savage AA. Core concepts of
accounting information systems. Hoboken (NJ): John
Wiley & Sons; 2018.

111.Tewogbade L, Bankole FA. Predictive financial
modeling for strategic technology investments and
regulatory compliance in multinational financial
institutions. Iconic Research and Engineering Journals.
2020;3(11):423-42.

112.Tsaih RH, Hsu CC. Artificial intelligence in smart

www.allmultidisciplinaryjournal.com

tourism: A conceptual framework. 2018.

113.Varsani HD, Jain V. Adaptive multi-factor allocation.
MSCI Factor Investing Research Paper. 2018.

114.Vasarhelyi MA, Halper FB. The continuous audit of
online systems. In: Continuous auditing. Emerald
Publishing Limited; 2018. p. 87-104.

115.Warnell K, Olander L, Mason S. Ecosystem services
conceptual model application: Bureau of Land
Management solar energy development. National
Ecosystem Services Partnership Conceptual Model
Series. 2018;(2).

116.Witkowski K. Internet of things, big data, industry 4.0—
innovative solutions in logistics and supply chains
management. Procedia Engineering. 2017;182:763-9.

117.Yetunde RO, Onyelucheya OP, Dako OF. Integrating
financial reporting standards into agricultural extension
enterprises: A case for sustainable rural finance systems.
2018.

118.Zhang X, Zhang T, Hou L, Liu X, Guo Z, Tian Y, et al.
Data-driven loan default prediction: A machine learning
approach for enhancing business process management.
In: Conference on Knowledge Discovery and Data
Mining. 2016. p. 785-94. (Note: year and journal details
appear inconsistent in source; formatted per provided
information)

119.Zolnowski A, Christiansen T, Gudat J. Business model
transformation patterns of data-driven innovations. In:
ECIS. 2016. p. 146.

911


www.allmultidisciplinaryjournal.com

