RESEARCH PRESENTATION

A Balanced Enterprise Architecture Framework
for Secure and Ethical Al Adoption

A framework for governable Al adoption in enterprise settings

The problem

Al pilots succeed locally, but enterprise adoption stalls between pilot
and production.

Readiness

The framework
Balanced layers linking business value, technology readiness, Governable
developer enablement and user trust. Al adoption

The contribution
Security, ethics and governance embedded by design, with guidance

forresearch and practice.

Controls

Bhagyeshkumar Chokhawala
Conference presentation

Integrating business value, technology readiness, developer enablement, user
trust, security, and ethics.
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MOTIVATION

Research motivation and adoption gap

Al pilots often succeed locally, while enterprise-scale adoption remains fragmented, costly, and risky.

Observed enterprise

constraints

* Fragmented data

* Weak controls

* Uneven engineering maturity
* Lowuser trust

e Unclearownership

e Ethicalblind spots

Core premise: adoption maturity depends on architectural balance, not model

Enterprise Al

adoption gap

availability alone.

Resulting failure pattern
e Pilot-to-production friction

* Shadow implementations

* Remediation after launch

e Compliance and trust risk

e Limited value realization
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RESEARCH OBJECTIVE

Guiding research question and design objective

The paper develops a conceptual architecture artifact for structured, secure, and ethical Al adoption.

How can enterprises architect Al adoption so business value, technology readiness, developer enablement, user

trust, security, and ethics scale together?

Synthesize
architecture and Al
governance literature

o

Definea
balanced enterprise Al
framework

Operationalize
security and ethics as
controls

Methodological positioning: conceptual synthesis + design-oriented framework development

Provide
execution artifacts and
roadmap
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Theoretical and practice foundations

The framework integrates enterprise architecture, Al risk governance, MLOps, human-Alinteraction, DevEx, and stakeholder theory.

Alrisk
. management
Ent(.erprlse NIST Al RMF; 1SO 42001; ISO MLOps /
architecture 23894 LLMOps
Ross; Lankhorst; TOGAF Sculley; Kreuzberger
Balanced EA
for Al adoption
Stakeholder Human-Al
theory interaction
Freeman; Mitchell Amershi; Shneiderman
Developer
experience

Fagerholm; Greiler
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CONCEPTUALMODEL

Problem model

Al adoption outcomes depend on the interaction between enterprise context, architectural balance, and governance evidence.

a4 N

Enterprise context

e Al ambition

» Stakeholdertension

* Dataand processfragmentation
* Risk and compliance

* expectations

o /
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| Architectural
— balance

Security

-

Adoption outcomes

* Productionreadiness

e Trustworthy use

» Safe integration

* Measurable business value
e Sustained governance




The proposed 4+2 balanced architecture framework

Four adoption perspectives are coordinated by governance and operating model, with security and ethics embedded across both.

Governance: responsible Al ® privacy ® security ® compliance ¢ auditability

Business value Governable Technology readiness
Outcomes, owners, value streams AI capability Data, integration, resilience

User trust and

completeness
Transparency, correction, executability

Developer enablement
SDKs, patterns, automation

Operating model: decision rights ® funding e skills ¢ support ®¢ measurement
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CONSTRUCTS

Framework construct definitions

Research-style interpretation of the framework as a set of architecture constructs and observable indicators.

Construct Definition Observable indicators
Business value Degree to which Al use cases align with measurable enterprise outcomes Capability owner; value thesis; KPI linkage
\ /
4 )
Technology readiness Availability of data, integration, platform, and operational foundations Trusted data; model access; observability; resilience
\ /
4 )
Developer enablement Ability of delivery teams to implement governed Al patterns repeatedly SDKs; templates; tests; reference patterns
\ /
4 N\
User trust and Ability of Al-enabled journeys to remain understandable, correctable, and . . .
Transparency; override; feedback; downstream integrity
completeness executable
\, v,
/ N\
Security and ethics Controls that prevent misuse, harm, privacy leakage, or unfair outcomes Least privilege; guardrails; bias review; accountability
\ /
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Security and ethics as embedded design constructs

The paper treats security and ethics as architectural qualities that must be designed before production scale.

Security controls Ethical Al controls

Identity and access Fairness

Least privilege, model gateway permissions Bias assessment and impact review

Data protection Transparency

Classification, privacy, encryption, retention Explainability, capability imits, provenance
Interaction defense Human agency

Prompt injection controls, retrieval guardrails Oversight, escalation, appeal

Action safety Inclusion

Tool authorization, policy checks, rollback Accessibility and responsible design
Operational assurance Accountability

Logging, monitoring, incident response Owner, audit trail, redress pathway

Trustworthy enterprise Al
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DESIGN PRINCIPLES

Architecture design principles derived from the framework

The principles convert the conceptual model into rules that guide design, review, and implementation.

Avoid technology-led pilots without accountable value owners.

Prevent Al interfaces from bypassing transactional integrity.

Provide reusable SDKs, prompts, policies, tests, and runbooks.

Design for privacy, safety, fairness, accountability, and auditability.

-
Anchor Al in business capabilities
N\
-
Separate engagement, intelligence, and
record systems
\
-
Make the governed path the easiest path
\
p
Treat security and ethics as non-functional
requirements
\.
-
Scale only after evidence is available
\.
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Use exit criteria, operational evidence, and value review before rollout.




OPERATIONALIZATION

TOGAF-style capability map for Al adoption

The framework is operationalized through capabilities that can be assessed, funded, governed, and matured.

Strategy &

Governance

Al vision
Portfolio
management
Risk and compliance

- /
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Business
Architecture

-

~

Capability alignment
Process
transformation
Decision intelligence

Data
Architecture

- /

Data readiness
Knowledge
management
Provenance

~

Application
Architecture

-~

Al-enabled apps
Workflow
orchestration
Human-in-loop

\

Technology
Architecture

o

Model gateways
Vector stores
Security operations

/

Delivery &
DevEx

-

~

SDKs and templates
Standards
Evaluation and
LLMOps

Operations
& Service

Runbooks

KPI review
Continuous
assurance




Risk-based governance and evidence production

Governance gates should vary by Al risk and should produce evidence, not merely approval records.

Readiness Riskand Security and Production Post-launch

Strategic fit

review ' controls ' ethics readiness ' value

[ Value thesis J [ Maturity score J [ Risk profile } [ Control evidence } [ Ru::::’boakc?(nd } [ KPI dashboard

Risk basis: data sensitivity, autonomy of action, user impact, integration depth, regulatory exposure, and operational criticality.
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Phased roadmap and scale conditions

The roadmap treats guardrails, operational support, trust evidence, and security assurance as prerequisites for broad scale-out.

Strategy Foundation Pilot Scale Optimize
and readiness and guardrails and validate and industrialize and transform
Principles Reference patterns 2-5 pilots Reusable services Portfolio tuning
Maturity score Governance controls Evidence capture Training Continuous assurance
Initial risk profile Security patterns Scale decision Trust dashboards Nextroadmap

Exit criteria before broad scale-out: governance evidence ® observability ® user trust ® support model e security assurance e ethical impact review
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Suggested evaluation and evidence plan

Although conceptual, the framework implies measurable evaluation dimensions for future empirical validation.

Capability

maturity / \
Business, data,
platform, governance,
DevEx, operations

Control evidence

Security posture, privacy controls, bias
assessment, auditability, incident response

Future validation options

e (Case study comparison
Engineering readiness *  Expert panelvalidation

Reusable patterns, evaluation coverage, deployment reliability, rollback readiness * Maturity scoring

* Pilot outcome review

* Pre/post adoption survey

Adoption quality

User trust, human override, adoption rate, operational exe cutability

Enterprise outcomes
Value realization, cycle-time reduction, risk reduction, service quality
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Research and practice contributions

The paper contributes a structured framework, operational toolkit, and governance logic for enterprise Al adoption.

Research contributions Practice implications

C1:Frames enterprise Al adoption as a socio-technical architecture problem P1: Gives architects a capability map for portfolio planning

C2: Defines a 4+2 framework integrating value, readiness, enablement, trust,

A P2: Provides governance gates that produce operational evidence
’

C3:Embeds security and ethics as architecture constructs rather than downstream

) P3: Supports reusable implementation assets and governed delivery paths
compliance checks

C4: Connects stakeholder conflict resolution to Al architecture governance P4: Defines scale conditions to reduce pilot-to-production failure

Overall contribution: a traceable path from Al ambition to governable enterprise

implementation.
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LIMITATIONS AND FUTURE WORK

Limitations and future research

The framework is intended as a conceptual architecture artifact and should be empirically validated across organizational contexts.

-

.
.
.

o

Limitations

Conceptual framework rather than empirical causal model

Requires contextual tailoring by industry and regulatory setting

Does not prescribe a single Al platform or implementation stack
Maturity levels require calibration before cross-enterprise comparison

~

/

/

Future research

* Validate through case studies and expert panels

* Develop a scored maturity instrument

* Compare adoption outcomes across governance models
* Study trade-offs between speed, control, trust, and cost

o

Conclusion: enterprise Al maturity is defined by alighment among architecture, controls,

engineering systems, security, ethics, and human outcomes.
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Q&A

Thank You

Research Profile QR Code

Scan the QR code to open my research profile,
publications, Google Scholar, ORCID, and
professional links.
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