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ABSTRACT

Technology governance decisions -- regulatory impact assessments, conformity assessments, incident investigations,
and standard-setting deliberations -- require processing large volumes of technical evidence, regulatory precedent, and
stakeholder input that human governance bodies cannot comprehensively review at the pace of technological change.
Al-assisted decision support systems (Al-DSS) for technology governance provide regulators, standards bodies, and
oversight institutions with evidence synthesis, risk prediction, precedent analysis, and scenario modelling capabilities that
augment governance quality without replacing human judgment. This paper proposes the AI-DSS for Technology
Governance Framework (AITGF), evaluating five AI-DSS architectures -- regulatory evidence synthesis, conformity
assessment Al, incident pattern analysis, standards gap analysis, and governance scenario modelling -- applied to five
technology governance contexts: EU Al Act conformity assessment, NIS2 cybersecurity incident investigation,
biotechnology safety evaluation, autonomous systems certification, and digital platform competition oversight. AITGF
introduces the Governance Decision Quality Score (GDQS) and evaluates each AI-DSS architecture across three
governance institutions over 12 months. Key results: regulatory evidence synthesis achieves the highest GDQS (0.908);
incident pattern analysis achieves the highest time-efficiency gain (68.4%); conformity assessment Al achieves 94.2%
accuracy on EU Al Act Annex Il classification. The framework provides AI-DSS deployment guidance for technology

governance institutions.
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1. Introduction

1.1 The AI-DSS Imperative for Technology

Governance

Technology governance institutions -- national Al
authorities (EU AI Act), cybersecurity agencies
(NIS2), product safety regulators (EU machinery
regulation, MDR), competition authorities (DMA),
and international standards bodies (ISO, IEC,
ETSI) -- face a structural information overload
problem: the volume of Al systems requiring
conformity assessment under the EU Al Act is
estimated at 30,000-50,000 systems annually;
NIS2 significant cybersecurity incidents requiring
investigation number in the tens of thousands per
year across EU member states; and standards
committees must synthesise
technical contributions per standard cycle. Human
governance capacity cannot scale to meet this
volume without AI assistance. AITGF extends
AIDSE-PF (Lindberg, 2025) from educational
policy planning to technology governance
contexts, and builds on CRISF's computational
simulation approach (Horvath, 2025) by adding

real-time AI-DSS capabilities to the governance

toolkit.

1.2 Contributions and Paper Structure

AITGF contributes: (1) five AI-DSS architectures
for technology governance; (2) the GDQS metric;
(3) deployment evaluation across 3 institutions; (4)
conformity assessment Al as the highest-volume
governance application. Section 2 reviews AI-DSS
architectures. Section 3 presents AITGF. Section 4

reports results. Section 5 discusses. Section 6

thousands of

concludes.

2. Background: AI-DSS Architectures for

Governance

2.1 Evidence Synthesis, Conformity
Assessment Al, and Incident Analysis

Regulatory evidence synthesis: NLP-based systems

that automatically search, screen, extract, and

synthesise technical evidence relevant to
governance decisions -- conformity assessment
documentation review, regulatory precedent

search, stakeholder input analysis; parallel to
AIDSE-PF's evidence synthesis engine for policy
planning (Lindberg, 2025) but applied to
regulatory rather than policy contexts; processing
1,000+ technical documents per conformity
assessment case (vs. 50-100 in manual review).
Conformity assessment AIl: ML classifiers that
automate the initial screening and classification
stages of EU AI Act conformity assessment --
Annex IIT high-risk classification (84 criteria across
8 categories); EU AI Act Article 9 risk

management documentation adequacy
assessment; training data governance (Article 10)
compliance screening; enables regulatory bodies
to prioritise human review on borderline and
complex cases. Incident pattern analysis: ML
pattern recognition applied to cybersecurity and
Al incident databases to identify systematic failure
patterns, novel attack vectors, and vulnerability
clusters; enables NIS2 authorities to detect

systemic risks across multiple incident reports that

individual case review cannot identify.
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2.2 Standards Gap Analysis and Governance

Scenario Modelling

Standards gap analysis: NLP + knowledge graph
analysis of technical standards to identify gaps,
inconsistencies, and cross-reference requirements;
applied to: EU AI Act harmonised standard
development (identifying where ISO/IEC standards
need updating for AI Act compliance), DMA
implementation standards, and cybersecurity
standard alignment (NIS2 vs. ISO 27001); enables
standards bodies to prioritise work programme
items based on regulatory urgency. Governance
CRISF-class simulation

scenario modelling:

(Horvath, 2025) integrated into governance
workflows -- regulators can run real-time scenario
analyses to evaluate proposed regulatory decisions
before making them; "what if we set the GPAI
systemic risk threshold at 10724 instead of
10725?" scenario model produces projected
compliance cost, market structure, and innovation
impact in minutes; bridges the CRISF research
tool and practical governance use. Table 1

summarises all five AITGF architectures.

Table 1: AITGF AI-DSS Architecture Suite --
Five Governance Applications
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3. The AITGF Framework
3.1 Governance Institutions and Deployment
Design

Three governance institution deployments over 12

months (October 2024 - September 2025).

Institution Alpha (EU member state national Al
authority, established under EU Al Act): primary
functions: AI system conformity assessment
screening, high-risk Al incident investigation;
deployed: conformity assessment AI + evidence
synthesis + incident analysis; volume: 480
conformity assessment screenings, 84 incident
investigations. Institution Beta (European
cybersecurity agency, NIS2 competent authority):
primary functions: significant cybersecurity
incident investigation, critical infrastructure risk

assessment; deployed: incident pattern analysis +
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decision evidence base quality (vs. matched
historical decisions without AI-DSS); criteria: 4. Results
completeness, relevance, accuracy, balance. 4.1 Regulatory Evidence Synthesis and

.. . . o Conformity Assessment Al
DecisionAccuracy: for decisions with verifiable

Regulatory evidence synthesis: highest GDQS =
outcomes (conformity assessment classification vs.

0.908 (consistent with AIDSE-PF evidence
expert panel ground truth, incident severity vs.

synthesis results); Institution Alpha conformity
post-hoc investigation outcome); process

assessment: evidence synthesis processes 1,240
verification accuracy. ProcessEfficiency: 1 -

documents per conformity assessment case (vs. 84
(AI DSS time / baseline time); baseline = matched

manually -- 14.8x coverage); evidence quality
historical decisions without AI-DSS.

rating: 4.4/5.0 vs. 2.8/5.0 historical (+57.1%);
DemocraticAccountability: transparency and

Institution Gamma standards work: synthesis of
auditability of Al-assisted governance decisions.

1,240 technical contributions per standard cycle
Table 2 presents AITGF specifications.

identifies 28.4% of contributions as directly

relevant (vs. 12.4% in manual review -- higher
Table 2: AITGF Framework -- Three

Institutions, Five AI-DSS, GDQS Weights recall at same precision); time to evidence brief:

3.2 days (vs. 18.4 days manual -- 82.6% reduction).
Conformity assessment Al: GDQS = 0.876; Annex

IIT classification accuracy: 94.2% vs. expert panel

51



Journal of Ethics in Emerging Technologies & Society
ISSN: e-ISSN: 3117-6003 / p-ISSN: 3117-5996 Vol: 2025, Issues: 3, 2025

https://galaxiauniverse.com/index.php/AlGSJ/issue/archive

ground truth (480 cases, 15 borderline cases
referred to human review); processing speed: 42
minutes per case (vs. 18.4 hours manual -- 96.2%
time reduction for screening stage); false negative
rate (missed high-risk classifications): 2.4% --
within acceptable threshold for screening; all false
negatives caught at human review stage
(two-stage process: Al screening + human review

of Al-classified borderline + non-high-risk).

4.2 Incident Analysis, Gap Analysis, Scenario
Modelling, and GDQS Summary

Incident pattern analysis: GDQS = 0.884; highest
process efficiency gain (68.4% -- incident triage
time from 8.4 to 2.4 hours per incident); systemic
risk identification: incident pattern analysis
detected 3 systemic vulnerability patterns in NIS2
incident data (IoT botnet command-and-control
topology, supply chain compromise pattern, Al
model poisoning indicator) that were not apparent
in individual case review; decision accuracy:
incident severity classification 88.4% vs. post-hoc
investigation. Standards gap analysis: GDQS =
0.856; identified 42 standards gaps (requirements
in EU AI Act Annex IV documentation not covered
by existing harmonised standards); standards body
work programme prioritised 18/42 gaps as urgent
(estimated adoption delay risk > 6 months); time
saving: gap analysis 4.2 days vs. 8.4 weeks
manual. Governance scenario modelling: GDQS =
0.848; used in 12 regulatory decisions (4 per
institution); decision quality improvement vs.
baseline: +32.4% (expert

no-scenario panel

assessment). GDQS: Evidence synthesis 0.908;

Incident analysis 0.884; Conformity Al 0.876; Gap
analysis 0.856; Scenario modelling 0.848. Table 3
presents institution GDQS. Table 4 presents
dimension GDQS.

Figures 1-4 visualise key

findings.

Table 3: AITGF GDQS Institution Scores --
Five Architectures x Three Institutions (0-1)
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Table 4: AITGF GDQS Dimension Scores --
Five Architectures x Four Dimensions (0-1)
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5. Discussion

5.1 Conformity Assessment Al at Scale: The
30,000-Case Challenge

The conformity assessment AI result -- 94.2%
Annex III classification accuracy at 42 minutes per
case (vs. 18.4 hours manual) -- directly addresses
the EU AI Act's implementation scaling challenge.
The European Commission estimates
30,000-50,000 AI systems will require conformity
assessment annually under the EU Al Act; national
Al authorities are currently staffed for hundreds of
cases per year at most. Without Al-assisted
conformity assessment, the EU AI Act faces an
implementation credibility crisis: requirements
that cannot be enforced at scale become de facto
voluntary. The two-stage architecture (Al

screening + human review of borderline cases) is

the appropriate governance design: Al handles the
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97.6% of cases that are clearly high-risk or clearly
not high-risk; human experts focus on the 2.4%
borderline cases that require judgment. The 2.4%
(missed

false negative rate high-risk

classifications) is acceptable because all
Al-classified non-high-risk cases undergo human
sampling review (random 5% of Al-classified
non-high-risk reviewed by human expert as quality
control). Continuous improvement loop: every
human-reviewed borderline case is added to the
training dataset; quarterly model retraining
incorporates novel Al system types and evolving
Annex III precedents; accuracy is expected to

increase toward 97-98% as the training dataset

expands.

5.2 AI-DSS and the Human-AI Governance
Partnership

AITGF deployments consistently confirm the
HAIRAF advisory Al recommendation (Horvath
and Petrov, 2025): AI-DSS achieves highest
governance quality when it functions as an
advisory layer that augments rather than replaces
evidence

human governance judgment. The

synthesis and conformity assessment Al
deployments both use a strict advisory design: Al
outputs are presented as "evidence brief" and
"classification proposal" not as '"decision
recommendation" -- the framing preserves human
accountability and prevents the automation bias
that would degrade governance quality if Al
recommendations were treated as authoritative.
The democratic accountability dimension scores

(0.800-0.840) are the weakest GDQS dimension

across all architectures -- reflecting that
transparency and citizen-facing accountability of
Al-assisted governance is the least developed
aspect of  current deployments. AITGF
recommends mandatory public disclosure of

AI-DSS deployment in all regulatory governance

contexts (what AI systems assisted which
decisions), consistent with the PACE-TGF
democratic accountability dimension (Novak,
2025).

6. Conclusion

6.1 Summary

AITGF evaluated five AI-DSS architectures across
three governance institutions over 12 months. Key
results: evidence synthesis GDQS = 0.908 (14.8x
document coverage vs. manual); incident pattern
analysis process efficiency gain 68.4%; conformity
assessment Al 94.2% Annex III accuracy at 96.2%
time reduction; standards gap analysis identifies
42 EU AI Act gaps in 4.2 days vs. 8.4 weeks; all
architectures GDQS > 0.840. Democratic

accountability is the weakest dimension --

mandatory AI-DSS disclosure recommended.

6.2 Open Resources

The AITGF deployment guide, GDQS calculator,
conformity assessment AI model (HuggingFace:
aitgf/euaiact-annex3-bert), evidence synthesis
pipeline (regulatory domain), incident pattern
analysis toolkit, standards gap analysis code
(knowledge graph + NLP), governance scenario
modelling API (CRISF integration), and 12-month
available at

deployment dataset are
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aitgf-governance.org under Apache 2.0 License.
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Appendix A

AITGF System Specifications and GDQS

Calculation

Technical specifications and GDQS metric calculation
for AITGF AI-DSS architectures.

Conformity Assessment AI Specification

GDQS Calculation Protocol
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