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Abstract
Background: User acceptance testing (UAT) is the last structured opportunity for business users
to confirm that a system supports their work before release, yet it is routinely compressed,
staffed by borrowed and tired testers, scripted from happy paths and closed by a signature that
certifies attendance more than readiness. Objective: This review asks how UAT effectiveness
should be measured and which conditions determine whether UAT detects fitness-for-use
failures and informs a genuine release decision. Method: An integrative review of testing,
requirements, packaged-software implementation and standards literature published to 2024,
with cross-domain work on inspection and diagnostic detection used for analogy, was appraised
for construct definition, escape-window specification and defect attribution. Results: Escaped-
defect-based detection effectiveness is the most defensible outcome measure, but only when its
observation window, severity weights and attribution rule are fixed in advance. Detection
depends on scenario representativeness against production process variants, verifiable
acceptance criteria, protected and rested business testers, and explicit coverage of configured
objects in packaged software; schedule compression moderates all four. Contribution: The
VERDICT framework (Validity of scenarios, Escape accounting, Readiness of criteria,
Decision authority, Individual tester capacity, Compression, Tailoring), seven falsifiable
propositions, formal indicators and a stepped-rollout validation design. Implications: Sign-off
should be a recorded decision carrying a real right to refuse. No proposition has yet been tested;

each awaits prospective evaluation in live programmes.
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1 Introduction

1.1 The Last Gate and Its Reputation

User acceptance testing (UAT) occupies a peculiar position in software delivery. It is the final
structured activity before a system reaches the people whose work depends on it, and it is the
only test level in which those people, rather than developers or professional testers, execute the
checks. Testing standards describe acceptance testing as the stage at which a system is
evaluated against user needs, business processes and contractual conditions to decide whether
it should be accepted, which makes UAT a validation activity (building the right system) rather
than a verification activity (building the system right) (ISO/IEC/IEEE, 2018; IEEE Computer
Society, 2014). Testing texts note that the defects remaining at this point are mostly those no
earlier level was designed to catch: misunderstood requirements, missing process steps,
unusable screens and data that behave unexpectedly (Myers et al., 2011; Kaner et al., 1999).
UAT must therefore find the defects that matter most at the point where there is least time to
fix them.

Practitioner experience suggests that UAT often fails to carry that burden. Business users are
released for a few days and handed project-written scripts to run in an environment that differs
from production in data, integrations and access rights. Scripts follow the path that the designers
expected rather than the paths that real work takes. Acceptance criteria are vague enough that
almost any behaviour can be argued to pass. Testing windows shrink as upstream slippage
consumes the schedule while the go-live date stays fixed. At the end, a manager signs an
acceptance form, sometimes with known high-severity defects deferred to a post-release list,
and the organisation discovers the real acceptance test in the first weeks of production
(Eyetsemitan et al., 2023b; Eyetsemitan et al., 2023a). These complaints are anecdotal in form,
but they point to identifiable mechanisms that can be measured and governed.

The central claim of this review is that UAT effectiveness is a measurable property of a release
process, not an impression. It can be estimated by comparing what UAT found with what
escaped within a defined window, and explained by a small set of conditions: representative

scenarios, criteria precise enough to act as an oracle, capable and protected testers, packaged-
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software configuration in scope, the degree of schedule compression, and a signatory able and
willing to refuse. Each condition has a counterpart in literatures on test adequacy, requirements
quality, inspection reliability and governance, from which a mechanism-level account can be
assembled (Zhu et al., 1997; Mairiza et al., 2010; Sakyi et al., 2022b).

1.2 Gap, Research Questions and Contributions

The review responds to three shortcomings in current knowledge. To begin with, the testing
literature has well-developed adequacy criteria for code-facing test levels, from statement and
branch coverage to mutation adequacy, and a mature body of work on test prioritisation, but
comparatively little on how to judge the adequacy of business-facing acceptance tests whose
oracle is a user's judgement rather than a specification (Zhu et al., 1997; Ammann & Offutt,
2016; Daka & Fraser, 2014). Second, where UAT is evaluated at all, it is usually evaluated by
activity counts: scripts executed, pass rates and defects raised. These counts rise with effort and
fall with scope reduction, but they say little about the defects that were not found, which is the
quantity a release decision actually needs (Edivri & Oteri, 2024; Tonoyan et al., 2024b). Third,
sign-off is treated in project governance literature as a control point, yet its behaviour as a social
act, including the conditions under which signatories feel able to refuse, has received little
analytical attention (Eyetsemitan et al., 2020; Aminu-Ibrahim et al., 2024).

The review addresses four research questions. RQ1 asks how UAT effectiveness should be
defined and measured so that the measure reflects undetected as well as detected defects. RQ2
asks which conditions of scenario design, acceptance criteria and tester capacity are associated
with higher detection in UAT. RQ3 asks how packaged ERP and commercial off-the-shelf
(COTS) rollouts, and end-of-project schedule compression, change those conditions. RQ4 asks
under what conditions sign-off functions as a governance decision rather than a ritual, and how
that difference could be observed. The unit of analysis is the release, meaning a defined scope
of change that passes through UAT and a sign-off decision into production, because that is the
level at which detection, escape and decision can be linked in version history and incident
records (Ramesh & Jarke, 2001; Cleland-Huang et al., 2012).

The article makes four contributions. (1) It formalises UAT detection effectiveness as a
windowed, severity-weighted and attribution-ruled measure, shows why unwindowed or
unattributed versions are misleading, and proposes complementary estimators based on seeded
defects and capture and recapture across independent tester groups. (2) It synthesises evidence

on six conditions of UAT detection (scenario representativeness, acceptance-criteria quality,
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tester capability and fatigue, packaged-software tailoring, schedule compression and sign-off
authority) and adjudicates conflicting findings by specifying when each holds. (3) It proposes
the VERDICT framework and derives seven falsifiable propositions, each with a stated test. (4)
It specifies a stepped-rollout validation design with process, mechanism, outcome and harm
measures, and a threat analysis specific to research on acceptance testing (Wieringa, 2014;

Hevner et al., 2004).

2 Conceptual Foundations

2.1 What Acceptance Testing Is For

The purpose of UAT is easily confused with the purposes of neighbouring activities. System
and integration testing verify that components and interfaces behave according to design,
typically under the control of professional testers who can read specifications and logs. UAT
asks a different question: whether the system, as configured and populated with realistic data,
allows the business to carry out its processes correctly and efficiently. The ISO/IEC/IEEE
29119 series separates test processes by level and purpose, and requirements engineering
standards distinguish verification of requirements from validation against stakeholder needs;
UAT belongs to the second family (ISO/IEC/IEEE, 2018; IEEE Computer Society, 2014). A
practical consequence is that a UAT defect is not only a failure of code. It may be a missing
requirement, a configuration error, a data migration fault, a training gap or a mismatch between
the designed process and the way work is done. Schemes that force every finding into a code-
defect category discard information that later explains escapes (Kaner et al., 1999; Mairiza et
al., 2010).

A second confusion concerns the word acceptance. In information systems research, technology
acceptance models explain whether individuals intend to use a system, drawing on perceived
usefulness and perceived ease of use. User acceptance testing is not a measurement of that
intention. A system can pass UAT and still be resisted, and a system that users like can fail
UAT because it posts the wrong ledger entries. The two literatures meet at one point:
organisational readiness and employee readiness shape both whether users engage seriously
with testing and whether they later adopt the system (Akhigbe et al., 2024; Eyetsemitan et al.,
2023a). The review keeps the constructs separate: UAT effectiveness is defined by detection
before release and by the quality of the ensuing decision, not by satisfaction with testing.

A third function of UAT is contractual. In outsourced and vendor-led delivery, acceptance is a
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legal event that transfers risk, triggers payment milestones and starts warranty periods. Contract
terms often define acceptance as the absence of open defects above a severity threshold, or as
deemed acceptance after a fixed period without written rejection. Research on contract error
reduction and liability mitigation in engineering and energy service contracts shows how
ambiguously drafted acceptance and liability clauses shift risk to the party least able to control
it (Anichukwueze et al., 2022; Uchechi & Ominyi, 2019). Procurement frameworks for
regulated environments make the same point from the buyer's side: acceptance criteria written
into a contract become the practical definition of quality whether or not they reflect operational
need (Okonkwo et al., 2021). Once acceptance is a payment trigger, both parties acquire
incentives unrelated to detection.

2.2 The Business-User Tester as an Imperfect Detector

Signal detection theory offers a precise language for the tester's task. Each scenario execution
presents an opportunity in which a failure is either present or absent, and the tester either reports
a problem or does not. Detection performance is summarised by two quantities: sensitivity, the
ability to distinguish failures from acceptable behaviour, and the response criterion, the tester's
threshold for raising a defect. Under the equal-variance Gaussian model, sensitivity is d' = z(H)
— z(F), where H is the hit rate on true failures, F is the false-alarm rate on acceptable behaviour,
and z is the inverse of the standard normal distribution. The criterion is ¢ = —[z(H) + z(F)] / 2.
The two respond to different interventions. Domain expertise and realistic data raise sensitivity,
whereas social pressure, fear of blame for delaying a release or a belief that defects will be
rejected as change requests shift the criterion towards silence (Myers et al., 2011; Obriki &
Arumosoye, 2020).

The detection framing connects UAT to fields that measure inspection reliability directly. Non-
destructive testing of welds and pressure equipment characterises inspectors and techniques
through probability-of-detection curves that relate the chance of finding a flaw to its size and
to inspection conditions, and quality standards require that inspection performance be
demonstrated rather than assumed (Atta et al., 2021; Atta et al., 2022). Refinery integrity
programmes combine inspection results with risk assessment so that inspection effort is
concentrated where consequence and likelihood are highest (Atta et al., 2020). Diagnostic
laboratories face the same logic, with sensitivity and specificity established under controlled
conditions and quality systems designed to prevent drift (Yusuf & Abdulrazaq, 2018; Ogbete

et al., 2018). The analogy does not treat business users as calibrated instruments; it holds that
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UAT detection can be characterised with similar evidence, including known-positive seeded
cases, rather than inferred from scripts completed.

The detector framing also exposes the role of fatigue. Vigilance research has long documented
a decrement in detection over sustained monitoring, especially when targets are rare and the
task is repetitive. UAT has exactly these properties: most scripted steps pass, true failures are
sparse, and testers are often asked to execute long script batches after or alongside their normal
work. Studies of human error causation in high-risk industrial activities identify fatigue, time
pressure and task monotony as recurrent precursors of missed signals, and heat stress research
shows how environmental load compounds cognitive decline over a shift (Obriki &
Arumosoye, 2020; Arumosoye & Obriki, 2018). Tester capacity is therefore a time-varying
property of the detector, to be measured across the testing day as well as across testers.

2.3 Sign-Off Between Governance Act and Ritual

Institutional theory distinguishes activities that produce the outcomes they claim from activities
that signal conformity to expectations while being decoupled from technical work. A sign-off
can serve either role. As a governance act, it is a decision by an accountable person who has
reviewed evidence about residual risk, who could have refused and whose signature changes
what happens next. As a ritual, it is the closing ceremony of a phase whose end date was fixed
in advance, and the signature certifies that testing took place. The form itself cannot tell them
apart; their correlates can: whether sign-off is ever withheld, whether conditions attached to
conditional acceptance are tracked to closure, whether the signatory can explain the residual
risks accepted and whether escaped defects later lead to any change in how acceptance is
conducted (Obogo et al., 2019b; Sakyi et al., 2022b).

Research on legitimate authority and voluntary cooperation sharpens the analysis. Work on the
psychology of tax behaviour distinguishes cooperation grounded in trust in a legitimate
authority from compliance extracted by power, and shows that the two produce different quality
of cooperation (Kirchler, 2007). Reviews of what motivates compliance point to perceived
fairness, reciprocity and social norms as stronger drivers than sanctions alone (Alm, 2019).
Transposed to UAT, the signatory stands in a double relation of authority. The project asks the
business owner to sign, and the business owner relies on testers who report to line managers
rather than to the project. If testers expect defect reports to be treated as obstruction, evidence
is filtered before it reaches the signatory; if the signatory expects refusal to be overridden, the

decision becomes symbolic. Safety leadership research in temporary project organisations
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describes the same upward filtering of bad news (Obogo et al., 2023; Arumosoye & Obriki,
2024).

The governance literature also offers a structural test. A control that has no defined consequence
when its threshold is breached is a report, not a control. Risk-based governance frameworks for
data protection, cloud configuration and enterprise risk insist that each control has an owner, a
threshold, an escalation route and a record of exceptions, and that exceptions expire (Mbonu et
al., 2018; Aliliele et al., 2023a; Falemi et al., 2024). Applied to UAT, sign-off is a governance
act when there is a written rule stating what evidence is required, who may accept which
residual risks, what happens if the rule is not met, and how waivers are recorded and revisited.
Where these elements are absent, the review predicts that sign-off will be insensitive to the
evidence produced by testing, a prediction that can be tested by relating sign-off timing and
conditions to open-defect profiles across releases (Dosunmu & Ogundele, 2019; Jimoh et al.,

2023).

3 Review Protocol

3.1 Sources, Search Strings and Eligibility

Evidence on acceptance testing arrives in forms that resist pooling: adequacy experiments, ERP
case studies, practitioner UAT frameworks, standards and inspection studies share no common
effect metric. An integrative review suits this material, since what these sources can offer is a
comparison of how a practice works, where it works and what it changes. Reporting borrows
the PRISMA 2020 items that remain meaningful without meta-analysis, namely stated
eligibility rules, named databases, a documented appraisal routine and an account of how
findings were combined, and the overall procedure follows software engineering guidance on
systematic reviews (Page et al., 2021; Kitchenham et al., 2009). The databases were Scopus,
Web of Science, IEEE Xplore, SpringerLink, the ACM Digital Library and the AIS eLibrary.
Reference lists of core works on test adequacy, test prioritisation and requirements traceability
were then mined in both directions, citing and cited, to reach material that keyword searches
missed (Zhu et al., 1997; Catal & Mishra, 2013; Gotel & Finkelstein, 1994).

Search strings combined three concept blocks. The acceptance block contained ("user
acceptance test*" OR "acceptance test*" OR UAT OR "business acceptance" OR "operational
acceptance" OR "sign-off" OR "release readiness"). The effectiveness block contained ("defect

detection" OR "escaped defect*" OR "defect leakage" OR "defect removal efficiency" OR
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"phase containment" OR "test effectiveness" OR "test adequacy" OR "post-release defect*").
The context block contained (ERP OR COTS OR "packaged software" OR "enterprise
system*" OR "business user*" OR "acceptance criteria" OR "test scenario*" OR "schedule
pressure"). A cross-domain variant replaced the acceptance block with ("probability of
detection" OR "inspection reliability" OR "diagnostic accuracy" OR "vigilance decrement" OR
"near miss") to locate detection-reliability analogues. Publications up to the end of 2024 were
admitted, and older foundational texts were kept regardless of age (Easterbrook et al., 2008;
Kaner et al., 1999).

A source qualified if it offered one of four kinds of contribution (empirical findings, a
systematic review, a standard, or a conceptual model specified in enough detail to be tested)
and if that contribution bore on at least one of the following: a measure of acceptance-test
effectiveness, a condition affecting detection at the acceptance level, the governance of
acceptance decisions, or the specific features of packaged-software acceptance. Procedure
descriptions that said nothing about effects or conditions were set aside, as were vendor
marketing pieces and texts that named acceptance testing only as a lifecycle label. Cross-
domain sources were eligible only when the detection or governance mechanism they described
had a clear counterpart in acceptance testing, and they were used to define constructs and
generate rival explanations, never as evidence about software projects (Runeson & Host, 2009;
Arumosoye & Obriki, 2019).

3.2 Appraisal, Extraction and Synthesis Logic

Appraisal used questions tailored to the measurement problems of acceptance testing rather
than a generic quality checklist. For any source reporting detection or escape figures, the
appraisal recorded whether the post-release observation window was stated, whether escapes
were attributed to the test level that should have caught them, whether severity was defined
independently of the team that fixed the defect, and whether release size or change volume was
controlled. For sources reporting effects of practices, it recorded temporal ordering, the
comparator, the presence of concurrent changes and the plausibility of reverse causation, for
example mature programmes adopting better UAT practices because they were already mature
(Dyba & Dingseyr, 2008; Runeson & Host, 2009).

Extraction used a single matrix in which supporting and contradicting findings were recorded
side by side. Fields were: setting (sector, delivery model, custom versus packaged software),

unit of analysis, construct and its operational definition, measure and window, outcome,

66


https://ijed.co.in/ijedj/index
https://ijed.co.in/ijedj/index

Indian Journal of Environment &

Development  yume 15, 1ssue 01, 2024

direction of association, stated conditions and limitations. Synthesis followed a mechanism,
context and outcome logic in which a finding was coded to the VERDICT dimension it
informed and to the condition under which it held. Where findings conflicted, the synthesis did
not average them but asked which contextual difference, measurement difference or selection
mechanism could explain the conflict, a procedure that design science methodology describes
as treatment of validation evidence against stated conditions (Wieringa, 2014). Table 1
summarises each protocol stage, the rule applied and the bias it was designed to counter; Figure

1 shows how the evidence streams were coded into the framework dimensions.

Table 1. Review protocol for evidence on user acceptance testing effectiveness

Protocol Rule applied in this review Bias it counters
stage
Question Release as unit of analysis; effectiveness defined | Drift towards activity counts
framing by detection before release and quality of the sign- | such as scripts executed
off decision
Sources Scopus, Web of Science, IEEE Xplore, Vocabulary gaps between

SpringerLink, ACM DL, AIS eLibrary; two-way | testing, ERP and governance
citation chasing from adequacy, prioritisation and | communities
traceability works

Search Acceptance terms AND (effectiveness terms OR | Missing work that uses leakage,
blocks context terms); detection-reliability variant for containment or readiness instead
analogues; window to December 2024 of effectiveness

Eligibility Evidence or specified model on a measure, Inclusion of procedure
condition, decision or packaged-software feature | descriptions with no account of
of acceptance effect

Appraisal Escape window stated; attribution rule; Over-reading unwindowed or
independent severity; control for release size; unattributed escape figures
temporal order

Extraction Setting, delivery model, construct, measure, Selective extraction of
outcome, direction, conditions in one matrix supportive findings

Synthesis Coding to VERDICT dimensions; conflicts False generalisation from
adjudicated by condition; cross-domain sources inspection or clinical settings

limited to analogy

Figure 1 makes the asymmetric role of cross-domain evidence explicit. Studies of inspection
probability of detection, diagnostic accuracy and safety oversight enter only through the
appraisal stage as sources of construct definitions and rival explanations, while direct evidence
on testing, ERP delivery and standards informs all seven dimensions. The appraisal criteria
listed in the central box, particularly the escape window and the attribution rule, were the most

frequent reasons for downgrading the weight of an empirical claim, because a detection figure
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without them cannot be compared across releases. The figure also shows that outputs are of

three kinds (propositions, indicators and a validation design) and that none of them is presented

as an empirical effect estimate (Kitchenham et al., 2009; Borg et al., 2014).

Evidence streams

Testing and UAT research

adequacy, prioritisation,
acceptance practice

ERP and COTS delivery

fit-gap, configuration,
migration, cutover

Standards and SWEBOK

29119-2, 29148,
validation processes

—

-

Cross-domain analogues

inspection POD, diagnostic T~
accuracy, safety oversight

" |

—

Screen and
appraise

eligibility to
December 2024

definition of
escape window

attribution rule
for defects

confounding by
release size

T

" i‘ D decision authority

_",,_

T COTS tailoring

Coding into VERDICT dimensions

V scenario validity
E escape accounting

R criteria readiness

—_—

Propositions

P1 to P7, each
£ with a stated test

J Indicators
DDE, SR, fatigue

I tester capacity

L curve, sign-off log

i C compression

—_—

Validation design

' stepped rollout,
process tracing

| S —

Conflicting findings are carried into coding with their conditions rather than averaged away.

Figure 1. Evidence streams, appraisal criteria and coding of findings into the VERDICT

dimension

4 Evidence Synthesis

4.1 Measuring Detection: Escaped Defects and Their Denominators

The most widely used outcome measure for a test level is some form of defect detection
effectiveness, also called defect removal efficiency or phase containment. For UAT it can be
written as a ratio of the defects UAT found to the defects UAT found plus those that escaped
UAT and surfaced later. It is cheap to compute from a defect tracker, but its value depends on
three choices that are often left implicit. The first is the observation window after release. The
second is severity weighting. The third is the attribution rule that decides which production
defects count as UAT escapes rather than as escapes from earlier levels or as new requirements.
Left open, they make the measure incomparable across releases and improvable by redefinition
rather than better testing (Kaner et al., 1999; Ammann & Offutt, 2016).

A windowed and severity-weighted definition makes these choices explicit. Let D be the set of
defects found during UAT, E(w) the set of production defects discovered within w days of

release that are attributed to UAT scope, and s(d) a severity weight fixed before release (for
68
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example 8, 4, 2 and 1 for severity levels 1 to 4). Then:

DDE UAT(w)=X {d€D}s(d)/[Z {d€D} s(d)+Z {e€E(w)} s(e) ]

Attribution requires a rule stating that a production defect belongs to UAT scope if the affected
business process, role or configured object was within the agreed UAT scope and the failure
would have been observable with the planned data and environment. Defects in out-of-scope
processes are recorded separately as scope escapes, which is itself diagnostic information about
scenario selection. Figure 3(a), discussed below, illustrates why the window matters: two
releases with the same UAT findings can show different effectiveness at 30 days and a reversed
ranking by 180 days, because escapes surface at different rates. Studies of attribution modelling
in marketing analytics face a structurally similar problem of assigning credit across touchpoints,
and they show that rule-based attribution can systematically bias credit towards the last or first
stage unless the rule is validated against held-out evidence (Sanni et al., 2022; Wedraogo &
Sanni, 2024).

Detection effectiveness based on escapes has a further weakness: it depends on production
usage to reveal the defects that UAT missed, so rarely used functions produce few escapes even
when they are badly tested. Two complementary estimators reduce this dependence. The first
is defect seeding, in which a small number of realistic failures are deliberately introduced into
the UAT environment, for instance an incorrect tax rate on one product class or a missing
approval step for one cost centre, and the proportion found estimates the hit rate. The second is
capture and recapture across two independent tester groups executing overlapping scenarios. If
group A finds nl defects, group B finds n2, and m are found by both, the Lincoln and Petersen
estimator of total defects present in the overlapping scope is:

N=(nl xn2)/m, and estimated undetected defects =N — (nl +n2 — m)

Both estimators assume that detectability is broadly homogeneous and that groups are
independent, assumptions that are violated when groups share scripts or discuss findings, so
they should be treated as bounds rather than point truths. They are nevertheless informative
because they can be computed before release, when the decision is still open. The analogy with
sampling-based detection in food and feed contaminant screening is instructive: the absence of
detection in a sample says little unless the detection limit and sampling plan are known, and
quantification requires a validated method rather than a count of negative results (Tawose et
al., 2023; Ogbete et al., 2023). Real-world evidence research in health systems makes a parallel

argument about using routinely collected outcome data to evaluate interventions, with explicit
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attention to confounding and missing data (Ilodigwe & Adesemoye, 2024a).

Escaped defects also need a denominator that reflects exposure. A release that changes three
screens and a release that replaces a general ledger should not be compared on raw escape
counts. Normalising escapes by the number of changed business process steps, by the number
of configured objects touched or by production transaction volume gives rates that can be
tracked across releases. Performance-monitoring research in operations and business analytics
warns that indicator dashboards without stable denominators produce apparent trends that are
artefacts of changing scope (Ogbole et al., 2021; Filani et al., 2022). Anomaly detection
methods developed for fraud and financial time series can also surface silent failures, such as
postings that balance but land in the wrong account, and so add to E(w) defects that users

worked around without reporting (Atakpa & Abetoh, 2022; Atakpa & Fobellah, 2023).

4.2 Scenario Representativeness and Business-Process Variants

The second condition is whether UAT scenarios represent the work that production will see.
Code-level adequacy criteria measure coverage against program structure, and prioritisation
research has developed measures such as the average percentage of faults detected (APFD) to
compare test orderings (Zhu et al., 1997; Li et al.,, 2007). Neither translates directly to
acceptance testing, whose relevant structure is the set of business process variants rather than
code paths. A variant is a distinct path through a process, such as a purchase order with a split
delivery, a partial goods receipt and a price variance at invoice. Event logs typically show a
few variants carrying most transactions and a long tail carrying a disproportionate share of
exceptions and rework. UAT scripts written from design documents tend to cover the frequent
variants and the designed exception paths but miss the long tail that exists only in operational
practice (Catal & Mishra, 2013; Myers et al., 2011). Process efficiency research on CRM and
workflow automation in small healthcare practices points in the same direction, since
automated patient engagement flows must be validated against the exception paths that real
volumes generate and not only against the designed sequence (Eyetsemitan et al., 2024a).

A scenario representativeness index (SRI) can make this measurable. Let V be the set of process
variants observed in a reference period of production or legacy-system data, p(v) the share of
transactions following variant v, k(v) a criticality weight reflecting financial, regulatory or
customer consequence, and ¢(v) an indicator equal to 1 if at least one UAT scenario exercises

variant v with realistic data. Then:
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SRI=Z {veE V}pV)k(V)c(v)/Z {veEV}pW) k)

The index is bounded between 0 and 1 and can be computed separately for frequency-weighted
and criticality-weighted versions to show whether the scenario set covers the ordinary
workload, the dangerous cases or both. Its main limitation is dependence on the reference
period, since legacy logs may encode workarounds that the new design removes. Scenario-
based modelling in strategic finance shows the value of systematically constructing scenarios
that span both expected and adverse conditions rather than relying on a single central case
(Filani et al., 2023). Risk-scoring approaches to cross-border payments show how composite
scores can weight rare but consequential cases, which is the logic that k(v) encodes (Adesuyi
et al., 2024). Traceability research adds a further requirement: each scenario should be linked
to the requirement or process step it validates, so that coverage gaps can be seen and so that an
escape can be traced back to the missing link (Borg et al., 2014; Cleland-Huang et al., 2012).
Representativeness also concerns people and roles, not only paths. A scenario executed by a
central finance analyst does not test what a branch clerk with a restricted role, a different screen
resolution and a different working rhythm will experience. Research on requirements
traceability and non-functional requirements shows that usability, performance under load and
access-control behaviour are the attributes most often left implicit and discovered late (Mairiza
et al., 2010; Ramesh & Jarke, 2001). Security and access-control behaviour is particularly
relevant for UAT in regulated settings, because segregation of duties and role-based access are
business rules that only business users can validate as correct. Work on role-based security
architecture in CRM platforms handling personal data, and on access control in bring-your-
own-device environments, illustrates how role design errors surface as business failures rather
than security incidents (Badmus et al., 2024; Ladapo et al., 2023b). Research on diversity in
project teams suggests that tester panels drawn from a narrow group miss failure modes that

other groups would meet (Amayo et al., 2023c).

4.3 Acceptance Criteria as the Test Oracle

Every test needs an oracle, a means of deciding whether observed behaviour is correct. In UAT
the oracle is the combination of written acceptance criteria and the tester's judgement. When
criteria are precise, testers can recognise failure without negotiation; when they are vague, the
decision about whether a behaviour is a defect is deferred to argument, and the result depends

on who argues. Requirements standards specify that individual requirements should be
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necessary, unambiguous, complete, singular, feasible, verifiable and correct, and that
requirement sets should be consistent and complete (ISO/IEC/IEEE, 2018). Criteria that fail
verifiability, for example "the report should be user friendly" or "the process should be
efficient", cannot function as an oracle at all. Given, When and Then formats improve
verifiability by forcing a precondition, an action and an observable outcome, but not correctness
of that outcome (IEEE Computer Society, 2014; Gotel & Finkelstein, 1994).
Acceptance-criteria quality can be measured at the artefact level. An acceptance-criteria defect
rate counts, per hundred criteria, the proportion that fail at least one verifiability check: absence
of an observable outcome, use of unquantified qualifiers, missing boundary values, missing
negative cases or conflict with another criterion. Automated screening can detect several of
these failures, and applications of artificial intelligence in software testing include classifiers
for requirement smells and generators for test cases from natural-language criteria (Borah et
al., 2022). Reviews of language-model evaluation used for release gating caution that
automated judges share biases, reward fluent text and can be manipulated by phrasing, which
argues for using them as screening aids with human review of flagged items rather than as
oracles in their own right (Nwakamma et al., 2024a). Where criteria are generated or checked
by autonomous agents, research on securing agentic workflows adds that tool outputs and
retrieved content can be manipulated, so provenance of criteria becomes a quality attribute
(Nwakamma et al., 2024b).

The evidence on criteria quality contains an apparent conflict. Some practitioner accounts
report that detailed acceptance criteria reduce UAT disputes and escaped defects; others report
that detailed scripts reduce the exploratory attention of business testers and cause them to
confirm the script rather than examine the system. Both can hold. Precise criteria improve the
oracle, while prescriptive step-by-step scripts constrain the search. The distinction implies that
criteria should specify what counts as correct, while scenarios should leave testers room to vary
data, sequence and role in ways that mirror their work. Frameworks for structured validation in
lean small-business deployments reach a similar conclusion by combining a minimal set of
mandatory checks with time-boxed exploratory sessions led by the most experienced users
(Eyetsemitan et al., 2023b). Standardisation research on high-volume procedural work, such as
dispute-resolution clinics, likewise finds that standard procedures improve consistency but can
suppress the judgement needed for atypical cases unless exceptions are explicitly allowed

(Uchechi et al., 2018).
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4.4 Business-User Tester Capability, Workload and Fatigue

Business users bring the domain knowledge that makes UAT a validation activity, but they are
rarely trained testers and are almost never released fully from operational duties. Three
capability components can be distinguished. Domain competence is knowledge of the process
and its exceptions. Testing competence is the ability to vary inputs, notice anomalies and record
reproducible defects. System familiarity is the ability to navigate the new system well enough
that navigation problems are not mistaken for defects, or defects for navigation problems.
Professional development research shows that short, practice-embedded training improves
performance when it is tied to the actual task and followed by feedback (Joseph & Nwankwo,
2024). Evidence from capability-building interventions in other domains, however, cautions
that brief classroom training has modest and fading effects unless it is delivered close to the
moment of use (Miller et al., 2015).

Workload and fatigue interact with capability. Business testers typically combine UAT with
their normal roles, so testing hours are fragmented and often scheduled at the end of the working
day or at weekends near go-live. Vigilance research predicts a decline in hit rate over
continuous sessions and a shift in criterion as testers become more willing to accept marginal
behaviour. Figure 3(b) illustrates the expected pattern for seeded-defect detection over a six-
hour session with and without scheduled breaks; the parameters are illustrative, not estimates.
The same pattern appears in safety research on shift work and heat load, where error rates rise
late in a shift and are partially recovered by rest breaks (Arumosoye & Obriki, 2018; Obriki &
Arumosoye, 2020). Reliability engineering adds a design principle: where a detection function
degrades with time on task, redundancy and scheduled renewal are cheaper than attempting to
make the component more robust (Gideon et al., 2019).

Capability and motivation are also shaped by the organisation. Employee readiness frameworks
for technology adoption emphasise that staff engage with new systems when they understand
the purpose of the change and see management commitment, and change-management research
in small-business digital transformation reports that users treat testing as a chore when they
were not involved in design (Akhigbe et al., 2024; Eyetsemitan et al., 2023a). Enterprise risk
models that integrate human resource strategy with operational analytics show how staffing
decisions, such as backfilling roles for people seconded to projects, determine whether nominal

participation becomes real effort (Falemi et al., 2024). Near-miss research provides a
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measurement idea: defects that a tester noticed but did not report because they seemed minor,
or because reporting was cumbersome, are near misses that predict later escapes and can be

captured through brief end-of-session debriefs (Arumosoye & Obriki, 2019).

4.5 UAT in Packaged ERP and COTS Rollouts

Packaged enterprise systems change the object of UAT. In a custom build, the business tests
functions that the team wrote. In an ERP or COTS rollout, most functions were written by the
vendor and are presumed to work; what the business must test is the configuration of those
functions, the extensions and customisations added to them, the migrated master and
transactional data, the interfaces to surrounding systems, the reports and forms, and the roles
and authorisations that govern who can do what. Implementation methods begin with fit-gap
analysis and plan integration tests, migration rehearsals and cutover rehearsals as separate
streams before UAT. When these streams are compressed, UAT becomes the first time that
configured processes run end to end with migrated data, and it inherits the defects of every
earlier stream (Eyetsemitan et al., 2020; Dogbatsey et al., 2019).

Three packaged-software features deserve particular attention. The first is period-end
processing. Month-end and year-end close, reconciliation, accrual reversal and consolidation
run rarely and depend on accumulated data, so they are easily omitted from UAT windows that
last a few weeks. Research on reconciliation control and financial workflow redesign shows
that reconciliation failures often arise at the boundary between configured posting rules and
manual adjustments, precisely the area that end-to-end tests with realistic volumes reveal
(Dogbatsey et al., 2019). The second is vendor-supplied test scripts. Vendors and integrators
often provide standard scripts that exercise delivered functionality, which are useful for
regression but mirror the vendor's model of the process rather than the client's, so they raise
pass rates without raising SRI. The third is multi-country rollouts, where localisation for tax,
invoicing and statutory reporting differs by jurisdiction. Research on harmonising digital trade
regulation across jurisdictions illustrates how the same transaction can be subject to different
rules, which translates into jurisdiction-specific acceptance criteria (Jones & Ominyi, 2024b).

Packaged systems also shift the balance between functional and control testing. Role design,
segregation of duties and data-access rules are configured rather than coded, and errors in them
are business failures that professional testers may not recognise. Governance frameworks for

IT and operational technology convergence in regulated networks, and for zero-trust
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architectures in critical infrastructure, emphasise that access rules must be validated against the
operational roles that actually exist rather than against organisation charts (Ahmed et al., 2021,
Adegbite et al., 2022). Data sensitivity classification and data protection impact assessment
matter because UAT with migrated data frequently means UAT with copies of production
personal data, which creates privacy obligations and argues for masking and synthetic data
where representativeness permits (Aliliele et al., 2024a; Mbonu et al., 2022a); where vendor
and client must share test data, privacy-preserving approaches to cross-organisational data
management become relevant (Sanni et al., 2023). Upgrade cycles add a recurring regression
burden: each vendor release can change delivered behaviour beneath configured processes,
which makes a maintained, prioritised acceptance regression suite more valuable than a one-

off UAT campaign (Li et al., 2007; Catal & Mishra, 2013).

4.6 Schedule Compression at the End of the Delivery Chain

UAT sits at the end of a dependency chain whose earlier links are subject to slippage, while the
go-live date is often anchored by business events such as a fiscal year start, a contract expiry
or a regulatory deadline. The result is a structural squeeze: when design, build or integration
testing run late, the slack is taken from UAT because it is the last flexible interval before an
immovable date. Compression can be quantified as a compression ratio, the ratio of actual to
planned UAT calendar days, and as an entry-criteria waiver count, the number of UAT entry
conditions (for example, integration test exit, data migration reconciliation, environment
readiness) that were waived to start on time. Simulation modelling of process optimisation
shows that removing buffer from late stages of a pipeline raises the variance of outcomes more
than the mean, which predicts that compressed UAT produces not only more escapes on
average but a higher chance of severe escapes (Tonoyan et al., 2023; Tonoyan et al., 2022b).
Compression affects UAT through several paths at once. It cuts test cycles, so first-cycle fixes
go unretested or are retested only on the happy path. It makes UAT overlap system testing, so
business testers spend scarce hours on unstable builds. It increases the number of deferred
defects, often reclassified to lower severity so that exit criteria can be met. And it raises pressure
on the signatory. Research on risk-based accelerated approval in pharmaceutical regulation
offers a disciplined model of how speed can be traded against evidence: accelerated pathways
are permitted only with explicit conditions, confirmatory evidence obligations and the

possibility of withdrawal (Eze et al., 2024b). Regulatory readiness maturity models similarly
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distinguish organisations that document conditional decisions and follow them through from
those that treat conditions as formalities (Eze et al., 2022b).

The compression evidence contains a second conflict. Some programmes report that shorter,
more intensive UAT windows with dedicated testers perform better than long, part-time
windows, while others associate short windows with high escape rates. The conflict dissolves
when tester capacity is taken into account. A two-week window with fully released, rested and
prepared testers can deliver more effective testing hours than a six-week window in which
testers attend two hours a day after their normal work. Research on emergency readiness in
energy and process facilities makes a comparable point: readiness depends on rehearsed
capability under realistic conditions rather than on the time elapsed since planning began
(Arumosoye & Obriki, 2023). Risk pathway studies of lifting operations show how pressure
propagates through small, individually defensible shortcuts into serious failure (Arumosoye &

Obriki, 2022).

4.7 Sign-Off Practice and Where the Evidence Conflicts

Evidence on sign-off practice is thinner than on the other conditions, but three patterns recur.
First, sign-off with known open defects is common and is not in itself a failure; residual risk is
unavoidable and acceptance with conditions is often the correct decision. The failure is
acceptance without an explicit statement of which risks were accepted, by whom, with what
compensating controls and until when. Second, sign-off is often delegated downwards to
someone without authority to delay the release, or upwards to a sponsor without detailed
knowledge of the evidence, and in either case the link between evidence and decision weakens.
Third, sign-off records are seldom revisited after release, so organisations do not learn whether
accepted risks materialised. Governance models for partnerships and public health oversight
show that accountability requires decisions recorded in a form comparable with later outcomes
(Aminu-Ibrahim et al., 2024; Anioke & Atima, 2023a).

The conflicts in the evidence are therefore mostly conditional rather than contradictory, and
Figure 2, introduced in Section 5, is built around the conditions that reconcile them. Detailed
criteria help when they define the oracle but hurt when they become prescriptive scripts. Short
windows help when tester capacity is protected but hurt when it is not. Vendor scripts help for
regression but not for representativeness. The one conflict that is not easily resolved concerns

whether independent test teams should run UAT on behalf of the business. Independence
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improves testing competence and relieves business staff, and KPI-driven service-delivery
frameworks favour it for consistency (Edivri & Oteri, 2024), yet it weakens the domain oracle.
The review resolves this provisionally by distinguishing execution from judgement:
professional testers can prepare data and execute routine checks, but acceptance of business
behaviour and the sign-off decision must remain with business users, a division that the
propositions in Section 5 make testable (Kaner et al., 1999; Obriki & Arumosoye, 2019).

A final pattern concerns how organisations use UAT evidence over time. Organisational
learning research in safety management describes maturity as the progressive linking of
incident evidence to changes in upstream practice, so that the same failure does not recur
(Arumosoye & Obriki, 2021). Leadership-driven safety culture transformation in large
construction workforces depends on visible response to reported hazards, and hazard
identification practice improves when findings from one project are carried into the next
(Obogo et al., 2019a; Obogo et al., 2019). In UAT terms, escaped defects are the incidents, and
the learning test is whether each severe escape leads to a change in scenarios, criteria, tester
preparation or sign-off rules. Continuous monitoring approaches for cloud misconfiguration
and for integrated network and security operations show how detection that feeds directly into

configuration change can close this loop quickly (Aliliele et al., 2023a; Ladapo et al., 2024).

5 The VERDICT Framework and Propositions

5.1 Framework Structure

The VERDICT framework organises the synthesis into seven dimensions whose initials give it
its name. Validity of scenarios (V) is representativeness against production variants, roles and
data. Escape accounting (E) is the windowed, severity-weighted and attributed measure of what
UAT missed. Readiness of criteria (R) is their verifiability as an oracle. Decision authority (D)
is sign-off by a mandated owner under a written rule with a real option to refuse. Individual
tester capacity (I) joins domain and testing competence with protected, rested time.
Compression (C) is schedule squeeze and waived entry criteria. Tailoring (T) is explicit
coverage of configured, extended and migrated objects in packaged rollouts. The framework is
a causal hypothesis rather than a maturity scale: its dimensions are not stages to be completed
in order, and improving one while neglecting another can leave detection unchanged (Wieringa,
2014; Hevner et al., 2004).

Figure 2 shows the hypothesised structure. Four inputs (V, R, I and T) determine detection in
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UAT, expressed as hit rate and sensitivity. Detection informs the sign-off decision (D), which
in turn determines release outcomes: escaped defects by severity, business disruption and
workarounds. Schedule compression (C) moderates both detection and decision, because it
simultaneously reduces effective testing and raises pressure to accept. Escape accounting (E)
closes the loop by attributing post-release defects back to scenarios, criteria and tailoring
decisions. The structure follows KPI research showing that indicators become useful only when
tied to a decision and a feedback route (Tonoyan et al., 2024b; Sakyi et al., 2022b). Table 2
operationalises each dimension with an indicator, a data source, a failure signal and the

governance response that the signal should trigger.

Detection inputs

—_—
V Scenario validity C Schedule compression
shrinks cycles, erodes entry

variant share and e 3
criteria, pressures sign-off

criticality covered

i
/ A
/ \

i/ \

-
—_— / \

[ ]
R Criteria readiness
Detection D Sign-off Release
verifiable, bounded in UAT decision outcomes
acceptance criteria
y fitness-foruse accept, accept escaped defects
% failures found with conditions, by severity
before release or reject, by a
| Tester capacity / (hit rate, d’) mandated owner business
disruption

domain skill, protected

hours, vigilance workarounds

T COTS tailoring

configured and extended
objects in scope

E Escape accounting

post-release defects attributed to UAT scope
within a fixed window; feeds scenario and criteria repair

Solid: hypothesised causal path. Dashed: moderation. Curved ochre: learning feedback from escapes.

Figure 2. The VERDICT framework: detection inputs, sign-off decision, release outcomes,

moderation by schedule compression and learning feedback from escapes

Table 2. VERDICT dimensions, indicators, data sources, failure signals and governance

responses
Dimension Indicator Data source Failure signal Governance
response

V Scenario SRI, frequency- and | Legacy or pilot Criticality- Add long-tail and

validity criticality-weighted | event logs; weighted SRI role variants
scenario trace below agreed before UAT entry
matrix floor

E Escape DDE UAT(30) and | Incident and Severity 1 or 2 Root-cause

accounting DDE UAT(90), defect trackers escape in UAT review; update

severity-weighted; with attribution scope scenarios and
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scope escapes field criteria
R Criteria Acceptance-criteria | Criteria review Rate above Rework criteria;
readiness defect rate per 100 log; automated threshold at UAT | defer affected
criteria smell screen entry scenarios
D Decision Sign-off with Sign-off records; | Conditions open | Escalate to
authority documented waiver register past expiry; no accountable
residual-risk refusal in many executive; revise
statement; refusal releases sign-off charter

and condition
closure rates

I Tester Protected tester- Timesheets; Hit rate falls Shorten sessions;
capacity hours; seeded-defect | seeded-defect sharply late in add breaks or
hit rate by session results sessions second tester
hour
C Compression ratio; | Plan versus Ratio below 0.6 Formal go or no-
Compression entry-criteria actual; entry or two or more go with sponsor;
waivers checklist waivers conditional
acceptance rules
T COTS Share of configured, | Configuration Untested Add targeted
tailoring extended and inventory; extensions or scenarios; mock
migrated objects migration period-end period-end run
exercised reconciliation processes

Two features of Table 2 deserve comment. First, every failure signal is paired with an action,
following the principle that a threshold without a defined response is reporting rather than
control. Studies of business intelligence architecture and of data-driven risk control in energy
infrastructure reach the same conclusion and add that thresholds should be reviewed as
evidence accumulates (Mbonu et al., 2021a; Obriki & Arumosoye, 2018). Second, the
indicators differ in timing. SRI, criteria defect rate, compression ratio and tailoring coverage
are available before or during UAT and can therefore inform the sign-off decision; seeded-
defect hit rate is available during UAT; and DDE is available only after release. Risk-based
intrusion detection and security operations research uses the same distinction between leading
and lagging signals to organise response (Dosunmu & Ogundele, 2020; Okoruwa et al., 2024).
5.2 Propositions and Their Tests

Seven propositions follow from the synthesis. They are stated so that each could be shown false
by a feasible study, and each names the evidence that would count against it. They are untested
and should be read as a research programme, not as findings. Table 3 summarises them with
their predicted direction and the test that would refute them. They are conditional because most
UAT practices appear to help only under specific conditions (Easterbrook et al., 2008; Runeson
& Host, 2009).
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P1 (scenario validity). Across releases of comparable size, higher criticality-weighted SRI at
UAT entry is associated with higher DDE UAT(90), and the association is stronger for escapes
in rarely executed variants than in frequent ones. Refuting evidence would be a null or negative
association after controlling for release size and tester-hours. P2 (criteria readiness). A lower
acceptance-criteria defect rate at UAT entry is associated with fewer disputed defects and
higher DDE, but prescriptive step-level scripts, holding criteria quality constant, are associated
with lower detection of unscripted variants. The test compares scripted and exploratory sessions

on the same criteria with seeded defects placed inside and outside the scripted paths

(ISO/IEC/IEEE, 2018; Eyetsemitan et al., 2023b).

Table 3. VERDICT propositions, predicted direction and refutation test

Proposition

Predicted direction

Evidence that would refute it

P1 Scenario
validity

Criticality-weighted SRI raises
DDE UAT(90), most for rare
variants

No association after controlling
for release size and tester-hours

P2 Criteria

Verifiable criteria raise DDE;

Scripted sessions find as many

readiness prescriptive scripts lower detection | off-path seeded defects as

of unscripted variants exploratory sessions
P3 Tester Hit rate falls with session length; Flat hit-rate profile; protected
capacity breaks and pairing attenuate the fall | hours add nothing beyond

calendar days

P4 Compression

Compression lowers DDE and
raises severe escapes via fewer
tester-hours and retests

Effect vanishes once release size
and risk are controlled, with no
mediation

P5 COTS
tailoring

Coverage of configured and
migrated objects predicts escapes
better than vendor-script counts

Vendor-script execution predicts
escapes equally well

P6 Decision

Chartered sign-off is sensitive to

Equal sensitivity of sign-off to

authority open-defect profiles; uncharted defect profiles with and without a
sign-off follows the plan date charter

P7 Escape Feedback of severe escapes reduces | Recurrence unchanged over four

learning recurrence in the same process area | or more releases despite feedback

P3 (tester capacity). Seeded-defect hit rate declines with continuous session length, and
scheduled breaks or paired testing attenuate the decline; protected tester-hours predict DDE
better than calendar duration of the UAT window. Refutation would be a flat hit-rate profile
across session hours or no incremental predictive value of protected hours over calendar days.

P4 (compression). Compression ratio and entry-criteria waivers are associated with lower DDE
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and with a higher share of severity 1 and 2 escapes, and the effect is mediated by reduced
effective tester-hours and retest cycles. A design that measures both mediators can distinguish
this proposition from the rival claim that compressed releases are simply larger or riskier
(Tonoyan et al., 2022b; Gideon et al., 2019).

PS5 (tailoring). In packaged-software rollouts, the share of configured, extended and migrated
objects exercised in UAT predicts escapes better than the share of vendor-standard scripts
executed; vendor scripts raise pass rates without reducing escapes. The test is a within-
programme comparison across releases or country rollouts with object-level coverage data. P6
(decision authority). Where a written sign-off charter grants a mandated business owner an
explicit right to refuse, sign-off timing and conditions are sensitive to open-defect profiles;
where no charter exists, sign-off timing is predicted by the planned date and not by defect
profiles. Refutation would be equal sensitivity in both conditions (Kirchler, 2007; Aminu-
Ibrahim et al., 2024). P7 (escape learning). Programmes that feed each severe escape back into
scenarios or criteria show declining escape rates for the same process area over successive
releases; programmes that only report escapes do not. The test tracks recurrence at the level of

process area across at least four releases (Arumosoye & Obriki, 2021; Obogo et al., 2019a).

5.3 Rival Explanations

Each proposition has a simpler rival that a credible study must rule out. The most important is
selection by programme maturity. Well-run programmes tend to score well on every VERDICT
dimension and also design better upstream, so associations could reflect general competence.
Staged adoption within programmes, with pre-adoption baselines, addresses this better than
cross-sectional comparison. A second rival is exposure: releases with fewer escapes may simply
have been used less in their first weeks, which the exposure-normalised rates in Section 4.1 are
designed to address. A third is reporting behaviour: production defect reporting depends on
user willingness and on help-desk classification, so escapes can fall because reporting falls.
Telemetry-based detection of silent failures and periodic audit of help-desk categories reduce
this risk (Atakpa & Fobellah, 2023; Ogbole et al., 2021).

A fourth rival concerns reverse causation between sign-off and detection. Signatories who plan
to refuse may encourage testers to search harder, so the sign-off charter could appear to improve
detection when the real driver is the signatory's prior assessment of the release. Process tracing

of the timing of signatory interventions can separate these paths. A fifth rival is seasonality:
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releases near period-end show more escapes because period-end processes run soon after
release, which argues for an escape window spanning a full business cycle. Research on
anomaly detection and failure prediction in distributed assets illustrates how seasonal patterns
confound failure attribution unless they are modelled explicitly (Komi & Adamolekun, 2021;
Shittu et al., 2023). Load forecasting research makes a related point: a deep-learning model
with good aggregate accuracy may still err systematically in particular districts, which is a
warning that aggregate DDE can hide poor detection for particular roles, sites or countries

(Komi, 2023).
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Figure 3. [llustrative dynamics behind two VERDICT measures: (a) measured UAT detection
effectiveness as a function of the post-release window for two releases with identical UAT
findings; (b) expected decline in seeded-defect detection over a test session with and without

scheduled breaks

Figure 3 is illustrative and uses assumed parameters, not data. Panel (a) holds UAT findings
fixed at 60 severity-weighted defects and models escapes that accumulate exponentially
towards different totals at different rates. Release A appears worse at 30 days but better at 180
days, which demonstrates why DDE comparisons are meaningless unless the window is fixed
in advance and long enough to include at least one full business cycle. Panel (b) shows a
vigilance decrement in which hit probability declines with continuous time on task and recovers
partially after breaks, with a slow residual decline across the day. The panel motivates P3 and
the recommendation to measure detection by session hour. Both panels follow the logic of
performance-trend monitoring, where the choice of window and baseline determines the

apparent result (Tonoyan et al., 2024b; Wedraogo & Sanni, 2024).
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6 Discussion

6.1 Theoretical Implications

The review has three implications for theory. First, it positions UAT as a detection system with
two separable components, sensitivity and criterion, rather than as a process step. This framing
explains why interventions that improve domain knowledge and data realism (sensitivity) and
interventions that change the social consequences of reporting (criterion) should be evaluated
separately, and why a UAT phase can produce few defects either because the system is good
or because testers are unwilling to report. The detection framing links software testing to a body
of measurement theory developed for inspection and diagnostics, which offers tools such as
probability-of-detection curves and seeded-case validation that are rarely used in acceptance
testing (Atta et al., 2021; Yusuf & Abdulrazaq, 2018). It also suggests that acceptance testing
is closer to diagnostic laboratory quality than to code verification, since both depend on
calibrated human judgement under controlled conditions (Ogbete et al., 2019).

Second, the review treats sign-off as a governance act whose meaning must be demonstrated
rather than assumed. Institutional accounts of ceremonial conformity predict that formal
controls can persist while being decoupled from the work they supposedly govern, and the
VERDICT indicators for decision authority, particularly refusal rates, condition closure and
sensitivity of sign-off timing to open defects, provide a way to observe decoupling empirically.
The legitimacy literature adds that the quality of cooperation depends on trust in the authority
as well as on its power, which implies that sign-off effectiveness depends on testers' willingness
to report as much as on the signatory's formal mandate (Kirchler, 2007; Alm, 2019). Readiness
research on regulatory regimes for artificial intelligence and on privacy by design in corporate
transactions makes a similar distinction between compliance that is documented and
compliance that changes decisions (Ominyi et al., 2024b; Ominyi, 2021).

Third, the review shows that the familiar defect removal ratio has three hidden parameters
(window, severity weighting and attribution) whose choice can reverse conclusions. Making
them explicit turns a descriptive statistic into a measurement instrument whose validity can be
assessed at any test level evaluated by escapes. Attribution in turn depends on links between
production defects, process steps, requirements and scenarios, links that traceability research
shows are expensive to recover after the fact (Borg et al., 2014; De Lucia et al., 2007). Market

research frameworks for regulated industrial sectors show a comparable need to fix the
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population and denominator before interpreting shares, which is the role of the reference variant
set in SRI (Sanni & Attah, 2023c).

6.2 Practical Implications

For practice, the most immediate change is to write a sign-off charter before UAT begins. The
charter should name the accountable business owner, the evidence required at sign-off (at
minimum SRI, criteria defect rate, open defects by severity, compression ratio and seeded-
defect hit rate), the residual risks that may be accepted at each level of authority, the conditions
under which acceptance may be conditional, the expiry of conditions and the escalation route
if the owner refuses. Performance frameworks for IT service delivery and large commercial
organisations show that accountability improves when indicators are few, owned and linked to
decisions (Edivri & Oteri, 2024; Sakyi et al., 2022b). Project governance research on multi-
stakeholder ventures adds that escalation routes must be agreed before disputes arise, because
routes negotiated under deadline pressure favour the party with schedule control (Eyetsemitan
et al., 2020).

The second change is to protect tester capacity explicitly. Programmes should budget effective
tester-hours rather than calendar days, backfill operational roles for seconded testers, limit
continuous test sessions to around ninety minutes with breaks, and pair new testers with
experienced ones for their first sessions. Seeded defects, a handful per cycle placed in high-
criticality variants, give an early read of detection before release. Capability-building research
suggests that orientation delivered in the real environment immediately before testing is more
effective than earlier classroom training (Joseph & Nwankwo, 2024; Miller et al., 2015).
Workforce strategy research warns that relying on the same small group of experts for every
release creates a single point of failure in the detection system (Ilodigwe & Adesemoye, 2024b;
Akin-Oluyomi & Akhigbe, 2023b).

The third change concerns packaged-software programmes. UAT scope should be defined from
the configuration inventory and migration objects rather than from vendor scripts, and should
include at least one mock period-end close with migrated data. Test data should be masked or
synthesised where representativeness permits, following data classification and impact
assessment practice (Aliliele et al., 2024a; Mbonu et al.,, 2021). Agile supply chain
transformation research shows how embedding IT risk and compliance controls into delivery
sprints prevents controls from being bolted on at the end (Mbonu et al., 2020a). Finally,
programmes should track DDE at 30 and 90 days with a fixed attribution rule and feed every
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severe escape into scenario and criteria repair. Dashboard research suggests presenting these
measures with their denominators and uncertainty so that trends are not over-read (Filani et al.,
2022).

6.3 Objections and Boundary Conditions

The framework invites objections, and cost comes first. Computing SRI requires event logs,
seeding defects requires effort, and capture and recapture requires duplicate testing. The reply
is proportionality: seeding a few defects and computing SRI on the top critical processes costs
little compared with a single severe escape in finance or supply chain, and the full apparatus is
warranted only for high-consequence releases. Reliability and failure analysis research
routinely applies more intensive assurance where consequence is higher (Gideon et al., 2019).
Risk quantification for rare but severe events in aviation illustrates how low-probability, high-
consequence failures justify disproportionate assurance effort relative to their frequency
(Adeyelu, 2020). Gaming, such as downgrading escape severity or narrowing scope, is
countered by independent severity assignment, recorded scope escapes and periodic audit
(Jimoh et al., 2023; Sakyi et al., 2022b).

A second objection is that agile and continuous delivery make UAT obsolete, because
acceptance is continuous and releases are small. The framework applies with modification. In
continuous delivery, the acceptance decision moves from a phase gate to feature flags, canary
releases and product-owner acceptance of increments, but the detection problem remains:
someone with domain judgement must validate behaviour, and escapes must be attributed.
Empirical reviews of agile development report that customer representatives are often
overloaded and under-empowered, which is exactly the tester-capacity and decision-authority
problem in another form (Dyba & Dingseyr, 2008). Test-practice surveys show that developer-
level testing is widespread but uneven in quality, which suggests that business validation cannot
simply be replaced by automation at lower levels (Daka & Fraser, 2014).

A third objection concerns the scope of UAT relative to specialist testing. Business users should
not be expected to test network-level resilience, protocol-level attacks or industrial control
security, which require specialist tools and knowledge. Work on denial-of-service mitigation,
industrial control anomaly detection and operational technology compliance shows the depth
of specialist testing outside UAT (Jimoh & Ahmed, 2024; Adebayo et al., 2023; Adegbite et
al., 2020). The boundary condition is that VERDICT covers fitness-for-use validation of

business behaviour, including business-level access rules, and assumes that non-functional and
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security testing is performed elsewhere. Where organisations rely on UAT to catch these
failures, low DDE reflects a scoping error rather than poor acceptance testing. A further
boundary concerns very small organisations, where the tester, the signatory and the business
owner may be the same person; lean validation frameworks for such settings compress the
VERDICT dimensions into a short checklist, but the detection logic still applies (Eyetsemitan
et al., 2023b; Onche et al., 2023).

7 Limitations and Research Agenda

7.1 Limitations of the Review

The review has limitations that follow from its design and from the state of the evidence. The
empirical literature on UAT effectiveness is small and dominated by case reports, so the
synthesis relies heavily on mechanism reasoning, on adjacent literatures and on cross-domain
analogies whose transferability is argued rather than demonstrated. Cross-domain sources were
restricted to construct definition and rival explanations, yet some analogies may still seem
loose. Publication bias is likely: organisations rarely publish evidence of failed UAT or of sign-
off under duress, and practitioner accounts over-represent programmes that recovered from
problems. Terminology is inconsistent, with defect leakage, escape rate, containment and
removal efficiency used for overlapping but not identical measures, which may have caused
relevant work to be missed despite broad search strings (Page et al., 2021; Kitchenham et al.,
2009).

The framework itself is untested. Its seven propositions are derived from the synthesis and are
consistent with the evidence reviewed, but none has been evaluated prospectively, and the
illustrative parameters in Figure 3 are not estimates. The indicators in Table 2 have face validity
and are computable from data that most programmes hold, yet their reliability, sensitivity to
change and resistance to gaming are unknown. The review also privileges enterprise and
packaged-software contexts; embedded, safety-critical and consumer mobile contexts have
different acceptance regimes, including regulatory certification and staged app-store release,
that the framework does not address. Supply reliability research in pharmaceutical
manufacturing offers a reminder that quality assurance can be conceptualised as a determinant
of downstream outcomes only when the pathway is measured, not assumed (Asiedu & Asiedu,

2024b).
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7.2 Validation Design and Research Agenda

The recommended validation design is a stepped rollout across programmes or product lines
within one or more organisations, in which each unit moves from usual UAT practice to
VERDICT-guided practice in a randomised order, with every release serving as a measurement
point. Figure 4 shows the design. The stepped structure gives each unit its own baseline,
addresses selection by maturity and allows secular trends to be separated from the intervention.
Interrupted time series is a weaker fallback. The design measures four layers per release:
process (SRI, criteria defect rate, protected tester-hours), mechanism (seeded-defect hit rate,
sign-off dissent and condition logs), outcome (DDE at 30 and 90 days, severity 1 and 2 escapes)
and harm (go-live delay, tester overtime and waivers) (Runeson & Host, 2009; Hevner et al.,

2004). Table 4 lists the principal threats to validity for such a study and the corresponding

mitigations.
Baseline Step 1 Step 2 Step 3 Follow-up
Programme 1 usual UAT ‘ VERDICT ‘ ‘ VERDICT ‘ ‘ VERDICT ‘ ‘ VERDICT ‘
Programme 2 usual UAT ‘ usual UAT ‘ ‘ VERDICT ‘ | VERDICT ‘ ‘ VERDICT ‘
Programme 3 usual UAT ‘ usual UAT ‘ usual UAT ‘ VERDICT ‘ ‘ VERDICT ‘
Programme 4 usual UAT ‘ usual UAT ‘ usual UAT ‘ usual UAT ‘ ‘ VERDICT ‘
Programmes switch from usual practice to VERDICT in a randomised order;
each release within a period is its own measurement point.
Process Mechanism Outcome Harm
Measured each SR, criteria seeded-defect 30 and 90 day go-live delay,

defect rate, tester hit rate, sign-off DDE, severity 1 tester overtime,

I
release hours protected dissent log and 2 escapes waivers issued

Figure 4. Stepped-rollout validation design for VERDICT with four measurement layers

recorded at each release

Figure 4 shows why the design can distinguish the framework's effect from the rivals discussed
in Section 5.3. Because programmes adopt in a random order, a programme-maturity
explanation would predict improvement unrelated to the adoption step, whereas the framework
predicts improvement that follows the step. The harm layer is essential: a framework that
reduces escapes by delaying every go-live or exhausting business staff would not be a net
improvement, and recording delay, overtime and waivers allows that trade-off to be assessed.
Process tracing within programmes, using sign-off records and tester debriefs, should confirm

that the mechanism operated, for example that seeded-defect results were actually discussed at
87
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sign-off. Debriefs and post-release user surveys generate large volumes of free text, and Al-
enabled methods for synthesising stakeholder and survey data offer a way to code that material
consistently across programmes, provided a human analyst audits the coding (Obukadata et al.,
2024). Real-time KPI systems and business performance visualisation research provide
practical means of collecting these measures without adding heavy reporting burden (Tonoyan

et al., 2024b; Ogbole et al., 2021).

Table 4. Threats to validity specific to evaluating UAT effectiveness and their mitigations

Threat How it arises in UAT research Mitigation

Escape-window Releases observed for different Fix 30 and 90 day windows in

censoring periods; late-surfacing defects advance; include one full
missed business cycle

Attribution bias Teams classify escapes as change Written attribution rule;

requests or earlier-level defects

independent classification of a
sample

Severity inflation
or deflation

Severity negotiated to meet exit
criteria or to protect vendors

Severity assigned by a party
independent of the fixing team

Reporting Users work around defects without | Telemetry-based anomaly
suppression logging them detection; help-desk category
audits
Observation Testers work harder because Seed defects in all arms;
effects detection is being measured measure over several releases
Seeded-defect Seeded failures easier or harder than | Seed from historical escape
realism natural ones types; rotate seeders
Contamination Practices diffuse between Record diffusion; analyse by
across arms programmes before their step actual exposure as sensitivity

check

Transfer limits

Findings from ERP programmes
applied to embedded or consumer
software

Report context fields; restrict
claims to observed delivery
models

Beyond validation of the full framework, the synthesis points to several specific research needs.
First, empirical estimation of business-tester detection curves using seeded defects, including
the effect of session length, breaks, pairing and domain experience, would convert the vigilance
argument into evidence. Second, comparative studies of vendor scripts, configuration-driven
scenarios and exploratory sessions in packaged-software rollouts would test P2 and P5 directly.

Third, qualitative and archival studies of sign-off decisions, including interviews with
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signatories and analysis of waiver registers, would reveal how often sign-off is refused, under
what conditions and with what consequences. Fourth, work on the inter-rater reliability of
escape attribution would strengthen every escape-based measure; financial inclusion
measurement shows how the choice of population and denominator shapes headline indicators
(World Bank, 2014). Fifth, research on cooperation across organisational boundaries suggests
studying UAT in vendor and client partnerships where testers, signatories and fixers sit in
different organisations (Liadi, 2024c; Jones & Ominyi, 2021).

Finally, research should examine the equity and burden of UAT. Business testers are drawn
from the operational teams that bear the cost of escapes, and the testing burden falls unevenly
across roles and sites. Studies of who is asked to test, who is heard in defect triage and whose
processes appear in scenarios would link UAT effectiveness to the fairness of change, using
methods from diversity measurement research (Uchechi et al., 2022). Corridor monitoring by
unmanned aircraft offers a coverage metaphor for such studies: inspection value depends on
whether the whole corridor is flown, not on the number of flights (Dagodzo & Ahiaeke Patrick,
2020). Regulated laboratory design and risk-based assurance research likewise show that
quality is built in through design choices rather than verified at the end (Ogbete et al., 2022;
Fadayomi et al., 2019).

8 Conclusion

User acceptance testing is effective when it detects the failures that matter to the business before
release and when its result shapes a real decision. That effectiveness can be measured. A
windowed, severity-weighted and attributed detection ratio, complemented by seeded defects
and capture and recapture estimates, gives an honest picture of what acceptance testing found
and what it missed. Detection depends on scenarios that represent the work production will see,
on acceptance criteria precise enough to serve as an oracle, on business testers who have the
skill, the protected time and the rest to notice failure, and, in packaged-software programmes,
on explicit coverage of configured, extended and migrated objects. Schedule compression
erodes all of these at once and pressures the signatory.

The VERDICT framework brings these conditions together with escape accounting and
decision authority into a testable model, with seven propositions that specify what would count
against them and a stepped-rollout design capable of testing them. Its practical message is

direct. Organisations should write the sign-off charter before testing starts, budget tester-hours
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1.

rather than calendar days, scope acceptance from the configuration rather than the vendor's
scripts, and treat every severe escape as a reason to change how acceptance is done. Sign-off
then becomes what it claims to be: a recorded decision about residual risk, made by someone

with the authority and the evidence to refuse.
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