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Abstract

Artificial Intelligence (Al) presents transformative opportunities for businesses, but also
complex ethical challenges and risks for the implementation and the related
governance. As far as we identified existing Al use case evaluation frameworks often
fall short, because they prioritize the immediate business metrics (see ROI) over deep
ethical analysis, comprehensive risk management and long-term sustainability. Our
answer is a Principled Al Lifecycle Orchestration (PALO) framework, a comprehensive,
multi-phased approach to Al use case evaluation, deeply rooted in universal ethical
principles and aligned with key international standards, including ISO/IEC 42001 (Al
Management Systems), ISO/IEC 42005 (Al System Impact Assessment) and the OECD
Al Principles.



The PALO framework is distinguished by its emphasis because it integrates ethical
considerations throughout the entire Al lifecycle, from initial ideation and screening
through development, deployment, continuous monitoring and responsible
decommissioning. PALO mandates evaluation across multifaceted dimensions: ethical
integrity, technical robustness and safety, business value and feasibility, legal and
regulatory conformity, socio-environmental impact.

A core component of PALO is its advocacy for actionable Key Performance Indicators
(KPIs) spanning these dimensions, allowing organizations to quantify and track their
commitment to responsible Al. At the foundation, a structured methodology, risk tiering,
decision-making gates and practical implementation guidance, where PALO empowers
businesses to navigate the complexities of Al adoption, to promote innovation
responsibly, to build stakeholder trust and to ensure that Al systems are developed and
deployed in a manner that is not only economically beneficial but also ethically sound
and societally beneficial.
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Part 1: The Imperative for an advanced Al use case evaluation
paradigm

The Artificial Intelligence is heavily impacting industries and well consolidated
methodologies, with the promise, almost illusionary, of unprecedented efficiencies, new
capabilities and significant competitive advantages (both processes and people).
However, this technological surge is accompanied by a growing awareness of the
remarkable ethical dilemmas and risks that Al systems can introduce: as organizations
increasingly integrate Al into their core operations and decision-making processes, the
methodologies used to evaluate and greenlight Al use cases are coming under critical
observation. Many current approaches, often narrowly focused on immediate financial
returns or technical viability, are not adequate to navigate the complex ethical, societal
and regulatory landscape of Al.

This necessitates a paradigm shift towards more advanced, holistic and ethically
grounded evaluation frameworks.

1.1 Shortcomings of current evaluation approaches

A significant number of prevalent Al evaluation models, particularly those tailored for
rapid business adoption, exhibit critical deficiencies when it comes to embedding ethical
considerations and conducting comprehensive risk assessments, not as last part of the
process in a checkbox-style. The allure of swift innovation and immediate Return on
Investment (ROI) can lead to a form of "ROI Myopia," where the focus on easily
quantifiable, short-term financial gains overshadows the less tangible, yet profoundly

important, aspects of ethical conduct,
long-term sustainability, and societal trust.
Traditional ROI calculations struggle to
account for the often indirect and
extended timelines over which Al benefits
accrue, and more critically, they often fail
to assign value to the avoidance of
ethical harm, reputational damage, or
regulatory penalties. This narrow financial
lens can create significant blind spots,
leading organizations to underestimate or
entirely ignore critical ethical risks and
their potential societal impacts. The
pursuit of efficiency, a common driver for
Al adoption, can paradoxically increase
risks related to data misuse, lack of
transparency, and algorithmic bias if not
counterbalanced by robust ethical
analysis.
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Figure 1: the ROl Myopia with traditional values and hidden risks

Furthermore, evaluation frameworks that prioritize speed of deployment or limited
business objectives may inadvertently neglect the "long tail" of Al risks that manifest
over time or through cumulative societal effects. Academic critiques and real-world
incidents have highlighted instances where Al systems, while meeting initial business or
technical specifications, have resulted in more societal harm than economic good due to
insufficient upfront ethical analysis and ongoing monitoring. The complexity of Al, with
its potential for emergent behaviors and unintended consequences, demands an
evaluation approach that extends beyond simplistic checklists or purely technical
validation.

Without an agnostic and principled evaluation paradigm, businesses risk not only
financial and reputational damage but also contributing to systemic inequities and
eroding public trust in Al technology. The PALO framework is conceived to address
these shortcomings by embedding ethical considerations and comprehensive risk
assessment at the core of Al use case evaluation, thereby broadening the definition of
"value" to encompass ethical integrity, risk mitigation but also sustained stakeholder
confidence.

1.2 Navigating the Al-driven business transformation: risks and ethical
imperatives

In reality, the integration of Al into business processes is not merely a technological
upgrade, it is a fundamental transformation that introduces a diverse and interconnected
set of risks across multiple domains: algorithmic bias, often originating from
unrepresentative or historically prejudiced training data, can lead to discriminatory
outcomes in critical areas such as hiring, lending or resource allocation, thereby
perpetuating and even amplifying societal inequities. The extensive data appetite of
many Al systems raises significant privacy concerns, with potential for misuse of
personal information and Vviolations of data protection regulations. Security
vulnerabilities in Al models or their underlying infrastructure can be exploited by
malicious actors, leading to data breaches, system manipulation, or denial of service. A
critical challenge is the "black box" nature of many advanced Al models, which results in
a lack of transparency and explainability in their decision-making processes.
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This opacity hinders accountability, making it difficult to identify the root cause of errors
or harmful outcomes and to assign responsibility. Beyond these technical and ethical
risks, Al deployment carries broader societal implications, including the potential for
significant job displacement as automation capabilities expand and concerns about the
environmental impact stemming from the substantial energy consumption of training
and operating large-scale Al models.These risks are not isolated: for instance, biased
training data (an ethical and data governance issue) can lead to a model that performs
poorly for certain demographic groups (a technical issue of reliability and fairness)
which in turn results in discriminatory outcomes in areas like employment or access to
services (a societal, legal, and reputational risk). Similarly, a security vulnerability could
precipitate a data breach, leading to privacy violations and a significant loss of customer
trust.

A siloed approach to risk management is no longer viable or contextually appropriate.

A the end of 2025, an evaluation framework must recognize these interdependencies
and promote holistic risk management strategies: concurrently, there is an escalating
expectation from a wide range of stakeholders, consumers, employees, investors, civil
society and regulatory bodies for businesses to adopt and deploy Al in a responsible
and ethical manner. The availability of Al ethics guidelines, standards, and regulations
globally, such as the OECD Al Principles and the EU Al Act, signifies a growing
consensus that Al development cannot proceed unchecked and reports like the
Stanford HAI Al Index highlight an increase in Al-related incidents alongside intensified
regulatory action, underscoring the urgency for organizations to embed ethical
considerations and robust governance into their Al strategies.

Failure to meet these expectations can result in severe regulatory penalties, loss of
market share, damage to brand reputation and an erosion of the public trust necessary
for the sustained adoption and societal acceptance of Al technologies.

The PALO framework is designed to equip organizations to meet these ethical



imperatives proactively.

Part 2: Core tenets of the PALO Framework

The Principled Al Lifecycle Orchestration (PALO) framework is built upon a foundation
of globally recognized ethical and responsible Al principles, synthesized and
operationalized to guide businesses in the evaluation and deployment of Al use cases.
It emphasizes not only the mitigation of risks but also the proactive pursuit of
human-centric and societally beneficial Al.

2.1 Synthesizing universal ethical and Responsible Al principles

The PALO framework integrates a comprehensive set of ethical principles, from
extensive research and established international guidelines. These principles serve as
the normative core for evaluating Al systems throughout their lifecycle:

e Principled fairness and non-discrimination: This tenet mandates that Al
systems are designed, trained and deployed in a manner that ensures equitable
treatment for all individuals and groups, actively working to identify, mitigate, and
prevent the perpetuation or amplification of harmful biases. Evaluation under PALO
analyze data sources for representativeness, algorithmic processes for potential
bias, and outcomes for disparate impacts across demographic groups.

e Principled transparency and explainability: Al systems, particularly those
influencing critical decisions, must operate with a level of transparency appropriate
to their context. Stakeholders should be able to understand, to a reasonable extent,
how an Al system arrives at its conclusions, the data influencing its decisions, and
its inherent capabilities and limitations. PALO promotes the use of explainable Al
(XAl) techniques and clear documentation.

e Principled accountability and responsibility: Clear lines of human responsibility
must be established for the development, deployment and outcomes of Al systems.
It must include mechanisms for auditing Al behavior, attributing decisions and



providing redress for harms caused by Al systems. PALO emphasizes the
importance of governance structures that ensure oversight and answerability.

Principled privacy and data governance: The collection, processing, storage,
and sharing of data by Al systems must adhere to stringent privacy principles and
data protection regulations. This includes respecting individual data rights, ensuring
data security, practicing data minimization, and upholding purpose limitation. PALO
mandates robust data governance practices throughout the Al lifecycle.

Principled safety and robustness: Al systems must be engineered to be reliable,
secure against threats, and operationally safe. They should perform as intended
under a variety of conditions, including unexpected or adversarial ones, and have
mechanisms to prevent or mitigate unintentional harm. PALO requires rigorous
testing and validation for safety and security.

Principled human agency and oversight: Al systems should empower and
augment human capabilities, preserving human autonomy and ensuring meaningful
human oversight, especially in high-stakes decision-making contexts. Al should not
override human judgment or agency without explicit user request and a clear
justification within any case safeguards. PALO advocates for human-in-the-loop,
human-on-the-loop, or human-in-command approaches where appropriate.

Principle societal and environmental well-being: Al systems should be
developed and deployed with a clear intention to benefit society and the
environment. This includes promoting inclusivity, reducing inequality, contributing to
sustainable development goals, and minimizing negative environmental footprints.
PALO requires an assessment of broader societal and ecological impacts.
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Figure 3: the infographic of the 9 PALO’s ethical and Responsible Al principles

These principles are inspired and deliberately aligned with and draw strength from the
ethical frameworks of leading international bodies: for example, OECD Al Principles, the
European Commission's High-Level Expert Group on Al's guidelines for Trustworthy Al
(which informed ALTAI), the IEEE's Ethically Aligned Design initiative and P7000 series
standards and the World Economic Forum's work on responsible Al deployment. The
cross-referencing standard harmonization should ensure that PALO is grounded in a
global consensus on Al ethics, with the goal to enhance its applicability and credibility. A
significant observation across these global initiatives is the strong convergence on core
ethical values: principles such as fairness, transparency, accountability, privacy and
safety are consistently highlighted as fundamental to responsible Al but a persistent
challenge, explicitly noted in resources like the AIEIG report and echoed in discussions
about operationalizing ethics, is the translation of these high-level principles into
concrete, measurable and applicable practices within diverse organizational and
technological contexts. The primary value proposition of PALO lies in addressing this
gap, to move beyond the mere articulation of principles to provide a structured,
actionable methodology, complete with specific processes and Key Performance



Indicators (KPls), for their implementation and continuous assessment throughout the

Al system's lifecycle.

This focus on operationalization is key to transforming ethical aspirations into tangible

realities in Al development and deployment.

Table 1: Core Ethical and Responsible Al Principles of the PALO Framework

other arbitrary factors.

This includes and
involves proactive
bias detection,
mitigation and

continuous monitoring
for fairness.

data, algorithms, and
model outputs?

Q3- Does the
system's performance
vary significantly
across different
demographic groups?

Q4- Are there
mechanisms for
individuals to appeal
decisions perceived
as unfair?

PALO principle PALO definition Key considerations | Alignment with
name for Al use case global standards
evaluation within
PALO
Principled Fairness | Al systems must be Q1-  Are training -OECD:
and designed and datasets Human-Centred
Non-Discrimination operated to ensure | representative of the | Values and Fairness
equitable  outcomes | target population and ) EU Al Act
and avoid unjust bias diverse user groups? . ’
against individuals or REGUITETEES ey
Q2- What methods | high-risk systems
groups based on ; .
are used to detect regarding bias, data
protected o . ) )
. and mitigate biases in quality
characteristics or

- ISO 42001/42005:
Considerations for

societal impact,
fairness

- IEEE EAD:
Embedding  values,

avoiding bias

Principled
Transparency
Explainability

and

The decision-making
processes of Al
systems, their
capabilities,

limitations, and data
usage should be
understandable and
communicable to
relevant stakeholders
to an appropriate
degree, promoting
trust and enabling

Q5- Can the Al
system's decisions be
explained in a way
that is meaningful to
users and affected
parties?

Q6- Is there clear
documentation on the
Al model's
architecture, training
data, and intended

-OECD: Transparency
and Explainability- EU
Al Act: Transparency
obligations for certain
Al systems,
explainability for
high-risk systems

- 1ISO 42001/42005:
Transparency in Al
management and
impact assessment




scrutiny. use? - IEEE EAD: Principle
Q7- Are users of Transparency
informed when they
are interacting with an
Al system?
Q8- What are the
known limitations and
potential failure
modes of the system?
Principled Clear lines of human Q9- Who is - OECD:
Accountability and responsibility and responsible for the Al Accountability - EU Al
Responsibility accountability must be system's Act: Obligations for
established for the | development, providers and users of
entire lifecycle of Al deployment, and high-risk Al systems,
systems, including ongoing quality management
their design, performance? systems
SO PO Q10- Are there clear | -  ISO  42001:
eployment, . . .
. audit trails for Al Requirements for
operation, and . I
decisions and system roles, responsibilities,
outcomgs. changes? and accountability
Mechanisms for ’ o
auditability and | Q11- Wl || T ER A

redress must be in
place.

mechanisms exist for
individuals or groups
to seek redress if
harmed by the Al
system?

Q12- How are
unintended

consequences or
failures addressed

and by whom?

- [IEEE EAD: Principle
of Responsibility

Principled Privacy
and Data
Governance

Al systems  must
respect and protect
individual privacy and
adhere to data
protection  principles
and regulations
throughout the data
lifecycle  (collection,
use, storage, sharing,
deletion). Robust data
governance practices
are mandatory.

Q13- What personal
or sensitive data does
the Al system collect,
process, or store?

Q14- Is data
collection and use
compliant with
relevant privacy laws
(e.g., GDPR)?

Q15- Are principles of
data minimization and
purpose limitation
applied?

Q16- What security
measures are in place

- OECD:
Human-Centred
Values and Fairness
(includes privacy)

- EU Al Act: Data
governance
requirements for

high-risk systems

- ISO 42001: Controls
related to data
management and
privacy

- |IEEE EAD: Personal
Data and Individual
Access Control




to protect data from
unauthorized access
or breaches?

Q17- Do individuals
have control over their
data and the ability to
exercise their data
rights?

Principled

safety

and robustness

Al systems must be
developed and
operated in a secure,
reliable, and resilient
manner, functioning
as intended without
causing unacceptable
risks or harm, even
under unexpected
conditions or
adversarial attacks.

Q18- How is the Al
system tested for
accuracy, reliability,
and consistency?

Q19- What measures
are in place to ensure
the system is secure

from cyber threats
and malicious
manipulation?

Q20- Are  there

fail-safe mechanisms
or contingency plans
in case of system
malfunction?

- OECD: Robustness,
Security and Safety

- EU Al Act
Requirements for
accuracy, robustness,
and cybersecurity for
high-risk systems

- 1SO 42001: Controls
for Al system
development,
verification, validation,
and security

- IEEE EAD:
Methodologies for
Ethical Research and

Q21- How does the Design (includes

system handle novel safety)

or out-of-distribution

inputs?
Principled human | Al systems should Q22- Does the Al | - OECD:
agency and augment human system support or | Human-Centred
oversight capabilities and replace human Values and Fairness

respect human decision-making?

autonomy. Meaningful
human oversight and
the possibility for
human intervention
must be maintained,
particularly  for Al
systems with
significant impacts.

Q23- What level of
human oversight is in
place, and is it
appropriate  for the
system's risk level?

Q24- Can humans
intervene in or
override the Al
system's decisions if
necessary?

Q25- Does the
system empower
users or diminish their
agency?

- EU Al Act: Human

oversight
requirements for
high-risk Al systems

- ISO 42001:
Considerations for
human involvement
and oversight

- IEEE EAD:
Prioritizing Human
Well-being




Principled societal Al systems should be Q26- What are the - OECD: Inclusive

and environmental | designed and potential broad growth,  sustainable
well-being deployed to contribute societal impacts | development and
positively to societal (positive and well-being
progress, pr<_3_mote negative) of the Al ) EU Al Act
inclusivity, mitigate system? ; .
negative societal Considerations _ for
. Q27- Does the fundamental rights
impacts (e.g., on . :
system promote and societal impact
employment, inclusivit and
democracy), and be 1ty - I1SO 42005: Al
; accessibility?
environmentally System Impact
sustainable. Q28- Are there Assessment (focus on
potential impacts on societal, group,
employment or individual impacts)
democratic )
processes? - AIEIER

Environmental
Q29- What is the | Sustainability as a

environmental core value
footprint (e.g., energy
consumption) of

developing and

deploying the Al

system?

Q30- How does the
system contribute to
sustainable
development goals?

This table serves as a foundational reference within PALO, offering a clear and
actionable understanding of its ethical underpinnings and their alignment with globally
recognized best practices and regulatory expectations.

2.2 Embedding human-centricity, societal well-being, and environmental
sustainability

Beyond the foundational ethical principles, PALO places a distinct emphasis on three
cross-cutting imperatives: human-centricity, the proactive advancement of societal
well-being and environmental sustainability.



Human-centricity within PALO means that Al systems must be designed, developed
and deployed with human beings at the center of consideration: this involves that Al
augments human capabilities and supports human decision-making rather than
diminishing human agency or autonomy without due justification and robust safeguards.
The framework requires an assessment of how an Al use case will interact with human
users and those affected by its decisions, prioritizing their dignity, rights, and overall
experience. Mechanisms for prioritized human oversight and intervention are critical
components, especially for Al systems operating in high-stakes environments or making
decisions with significant consequences for individuals.

The pursuit of societal well-being under PALO extends beyond the traditional "do no
harm" principle because if the mitigation of negative impacts is crucial, PALO actively
promotes the evaluation of Al use cases for their potential to generate positive societal
benefits. This includes the assessment whether an Al system can contribute to mitigate
and hopefully solve societal challenges, promoting inclusivity and equitable access to
opportunities, reducing existing inequalities, and promoting a more just and prosperous
society. The framework prompts evaluators to consider the broader social fabric and the
systemic effects an Al deployment might have, urging a proactive stance in shaping Al
for the common good. It is an aspect aligned with the OECD's call for Al to support
"inclusive growth, sustainable development and well-being" and Google's principle that
Al should "be socially beneficial".

Last, environmental sustainability is a critical dimension of responsible Al that PALO
integrates into its evaluation: the development and operation of Al systems, particularly
large-scale models, can be resource-intensive, consuming significant amounts of
energy and contributing to carbon emissions. PALO requires an assessment of the
environmental footprint of a proposed Al use case: it includes aspects such as energy
efficiency in model training and inference, the lifecycle management of Al hardware and
the potential for Al to be applied to solve environmental challenges.

2 @ %;
o 25
Human-Centricity Societal Well-being Environmental Sustainability

Al must augment human capabilities Moves beyond 'do no harm' to Requires assessing the
and support decision-making, actively promote positive societal environmental footprint of Al,
prioritizing user dignity, rights, and benefits, reduce inequality, and including energy efficiency, hardware
overall experience. shape Al for the common good. lifecycle, and its potential to solve
green challenges.

Figure 4: a lateral perspective, cross-cutting consideration for Responsible Al

This proactive consideration of environmental impact moves beyond a purely
risk-mitigation approach to embrace a more holistic and responsible stewardship of Al
technology, to recognize that value creation must be sustainable in all its dimensions.

The integration of these three imperatives human-centricity, proactive societal benefit



and environmental sustainability elevates PALO to an all-around strategic framework for
guiding responsible Al innovation as well as to encourage organizations to think
critically not only about preventing harm but also about how Al can be a force for
positive change, aligning technological advancement with fundamental human values
and planetary health.



Part 3: The PALO Framework: Architecture and operational
methodology

The PALO framework is architected as a comprehensive, lifecycle-integrated system for
Al use case evaluation and combines a phased approach with multifaceted evaluation
dimensions and structured decision-making processes to ensure that Al initiatives are
developed and deployed responsibly and effectively.

3.1 Phased approach to Al use case evaluation: From ideation to
decommissioning

PALO operationalizes its principles through a structured, five-phase lifecycle, as ethical
considerations, risk management and value assessment are embedded from the initial
concept to the eventual retirement of an Al system.

This phased methodology provides clear checkpoints, deliverables, and decision gates.

e Phase 1: Ideation and ethical screening:
This initial phase focuses on the conceptualization of an Al use case.

Key activities include:

o Problem definition and strategic alignment: Clearly articulating the business
problem or opportunity the Al system intends to address and its alignment with
the organization's strategic objectives.

o High-Level solution proposal: Outlining the proposed Al solution, its intended
functionalities, target users and anticipated benefits.

o Initial ethical screening: Conducting a preliminary ethical review using a
dedicated PALO Ethical Screening Questionnaire (detailed in Part 7, Table 5).
This questionnaire is designed to quickly identify potential ethical red flags,
assess alignment with core PALO principles and organizational values, and
determine if the use case involves high-risk characteristics (e.g., impact
vulnerable populations, making critical decisions).

o Output: A preliminary use case document and an ethical screening report,
leading to a decision to proceed to a more comprehensive assessment, revise
the concept or halt further consideration.

e Phase 2: Comprehensive assessment and planning:
If a use case passes the initial screening, it undergoes an in-depth evaluation.

This phase includes:
o Detailed risk assessment (ISO 42001 Aligned): A systematic identification,



analysis, and evaluation of potential risks associated with the Al system,
covering technical, operational, ethical, legal and security aspects, as per ISO
42001 guidelines.

Al System impact assessment (ISO 42005 Aligned): A thorough assessment
of the potential impacts of the Al system on individuals, groups, and society,
including intended and unintended positive and negative consequences and
foreseeable misuse scenarios, following ISO 42005 guidance.

Business case validation: A detailed analysis of the business value, including
ROI assessment that considers both tangible and intangible benefits, costs and
strategic importance.

Technical feasibility and data readiness: Evaluation of the technical
feasibility of the proposed solution, availability and quality of necessary data
(including bias checks), infrastructure requirements and required expertise.

Ethical deep dive: The analysis against each PALO principle, identifying
specific ethical challenges and requirements for the use case.

Mitigation and control planning: Development of strategies and plans for
mitigating identified risks and negative impacts and for implementing necessary
ethical and technical controls.

Output: A comprehensive assessment report, a detailed project plan including
risk mitigation and control strategies, and a refined business case, leading to a
major Go/No-Go/Revise decision gate.

Phase 3: Responsible development and validation:
This phase focuses on building and testing the Al system all under the approch of
actively embedding the planned ethical controls and safeguards.

o

Ethical-by-Design implementation: Integrating ethical considerations directly
into the system architecture and development processes (e.g. with bias
mitigation techniques during model training ensuring privacy-by-design and
security-by-design principles are followed).

Continuous testing and validation: Rigorous testing of the Al system against
the full suite of technical, business, and ethical KPIs defined in Phase 2. This



includes performance testing, security testing, fairness testing and validation of
safety mechanisms.

o Documentation: Comprehensive documentation of the development process,
data lineage, model specifications, and validation results.

o Output: A validated Al system prototype or Minimum Viable Product (MVP), a
complete validation report detailing performance against all KPIs and updated
risk and impact assessments.

Phase 4: Ethical deployment and proactive monitoring:
This phase involves the operational rollout of the Al system and its continuous
oversight.

o Final deployment decision: A final Go/No-Go decision based on the validation
results and overall risk-benefit analysis.

o Controlled rollout: Phased deployment strategies where appropriate,
particularly for high-impact systems.

o Continuous monitoring: Ongoing, real-time or periodic monitoring of all
relevant technical, business, and ethical KPIs to detect performance
degradation, model drift, emerging biases, or unintended consequences.

o Feedback mechanisms: Establishment of robust feedback channels for users,
affected stakeholders and operational teams to report issues, concerns, or
observed impacts.

o Incident response: Having clear protocols for responding to incidents, errors,
or ethical breaches.

o Output: A deployed Al system in operation, continuous monitoring dashboards
and reports, and a log of feedback and incidents.

Phase 5: Continuous improvement and responsible decommissioning:
Al systems are not static and require ongoing management until eventually they



reach the end of their useful life.

a. Regular audits and reviews: Periodic audits of the Al system's performance,
ethical compliance and overall impact.

b. Model retraining and updates: Processes for retraining models with new data,
updating algorithms to address drift or improve performance, and re-validating
the system after significant changes (it includes reassessing risks and impacts
associated with updates).

c. Adaptive governance: Evolving the governance controls and ethical guidelines
based on operational experience, new regulatory requirements, or changing
societal expectations.

d. Responsible decommissioning: When an Al system is to be retired,
processes must be in place for its responsible decommissioning and it must
include secure data disposal or anonymization, notification to users and
stakeholders and mitigation of any lingering dependencies or impacts.

e. Output: Updated Al system versions, audit reports, lessons learned
documentation and a decommissioning plan and report (when applicable).

The consistent theme across numerous authoritative sources, from industry best
practices to international standards and ethical guidelines, is a mandatory full lifecycle
approach to Al governance. Evaluating Al ethics or risks solely at the design stage or
just before deployment is insufficient.

Al systems are dynamic, they interact with evolving data, operate in changing contexts,
and can exhibit emergent behaviors.

To ensure the trustworthiness and responsibility of Al Systems, continuous evaluation of
its ethical implications, robust risk management and consistent monitoring of Key
Performance Indicators (KPIs) are mandatory into every phase of an Al system's
lifecycle, from conceptualization through decommissioning, as already explained above.
This approach facilitates the identification of emergent post-deployment risks and
ensures ongoing consideration of ethical dimensions.
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Figure 5: the PALO’s Framework lifecycle roadmap (five-phase methodology with embedded ethical checkpoints)

PALO's phased lifecycle architecture directly embodies this principle, to ensure that
ethical diligence is not a one-off task but an ongoing commitment.

3.2 Multifaceted evaluation dimensions

At each relevant phase of the PALO lifecycle, Al use cases are evaluated against a set
of comprehensive and interconnected dimensions:

e Ethical integrity: It involves a rigorous assessment of the Al use case against the
core ethical principles detailed in Part 2 (principled fairness and non-discrimination,
transparency and explainability, accountability and responsibility, privacy and data
governance, safety and robustness, human agency and oversight, societal and
environmental well-being) with specific checks for potential biases in data and
algorithms, the clarity and adequacy of explanations for Al decisions, the
robustness of accountability mechanisms, adherence to data privacy rights as well
as the overall impact on human dignity and fundamental rights. The goal is to
ensure the Al system aligns with both organizational ethical commitments and
broader societal values.



Technical robustness and safety: This dimension focuses on the technical
robustness, reliability and security of the Al system. Evaluation criteria include the
accuracy and consistency of the model's performance, its resilience against errors,
unexpected inputs, and adversarial attacks, and the implementation of appropriate
safety protocols to prevent harm. The quality of data used for training and testing,
the appropriateness of the chosen algorithms, and the rigor of the development and
validation processes are also critical aspects of this evaluation.

Business value and feasibility: This dimension assesses the Al use case's
potential to deliver tangible and strategic business benefits and includes the
evaluation of the projected Return on Investment (ROI), alignment with overall
business strategy, potential for operational efficiency gains, creation of new market
opportunities or enhancement of customer experience. In parallel, the technical
feasibility of the proposed solution, the availability and quality of required data,
infrastructure needs and the organization's capacity (skills, resources) to develop
and maintain the system are assessed.

Legal and regulatory conformity: This dimension ensures that the Al use case
complies with all applicable local, national, and international laws and regulations.
This includes data protection laws (e.g., GDPR), specific Al-related legislation (such
as the EU Al Act, particularly its risk classification and requirements for high-risk
systems), industry-specific regulations and adherence to international standards
like ISO/IEC 42001 and ISO/IEC 42005, as well as the OECD Al Principles.

Socio-environmental impact: This dimension requires a broader assessment of
the Al system's consequences beyond the immediate business context and
includes the evaluation of the potential effects on employment (e.g., job creation vs.
displacement), societal equity and fairness, public trust, community well-being and
democratic processes. Furthermore, it mandates an assessment of the
environmental sustainability of the Al use case, considering factors such as the
energy consumption for model training and deployment, the carbon footprint, and
the lifecycle impact of associated hardware.



3.3 Structured assessment process, risk tiering and decision-making gates

PALO defines a structured assessment process for each of its five lifecycle phases,
complete with clear inputs, activities, roles and outputs, to ensure the consistency and
the thoroughness. A critical component of this process is risk tiering, which classifies Al
use cases based on their potential impact, thereby dictating the level of analysis /
auditing and governance required.

The workflow for each PALO phase will specify:

Inputs: Documents and information required to initiate the phase (e.g., use case
proposal, prior phase assessment reports, data samples).

Key Assessment Activities: Specific tasks to be performed, such as bias audits,
security penetration testing, stakeholder consultations, legal reviews and KPI
validation.

Tools / Techniques: Recommended methodologies and tools for conducting
assessments (e.g., PALO questionnaires, 1ISO 42001/42005 templates, fairness
assessment tools, XAl methods).

Roles / Responsibilities: Clearly defined roles for stakeholders involved in the
assessment, such as an Al Ethics Committee, technical development teams,
business owners, legal counsel, and data scientists.

Outputs / Deliverables: Tangible outcomes of the phase, such as an ethical
screening report, a comprehensive risk and impact assessment document, a
validated model, or a post-deployment monitoring plan.

Key Assessment Activities

Specific tasks to be performed within the phase.

« Bias Audits + Legal & Compliance Reviews
+ KPIValidation

+ Data Samples & Schemas

Tools and Techniques

Recommended methodologies and tools for conducting assessments.

« PALO Questionnaires « 150 42001/42005 Templates « Faimess Assessment Tools « Explainable Al (XAl) Methods

Roles and Responsibilities a Outputs/Deliverables

Clearly defined roles for stakeholders involved in the assessment. Tangible outcomes of the phase.

+ Legal Counsel « Ethical Screening Report
+ Data Scientists « Risk & Impact Assessment
« Validated Model
« Monitoring Plan




Figure 6: Standardized components for each lifecycle phase

Central to PALO's Phase 2 (Comprehensive Assessment and Planning) is a risk tiering
methodology.

This system classifies Al use cases into tiers (e.g., Low, Medium, High, or potentially
aligning with the EU Al Act's categories of Minimal, Limited, High, and Unacceptable
risk). The tier is determined by analyzing the potential severity and likelihood of negative
impacts identified across PALO's multifaceted evaluation dimensions, with weight given
to ethical harms, fundamental rights impacts, and significant societal consequences.
This risk tier then defines the depth of subsequent assessments, the stringency of
controls to be implemented, the level of human oversight required, and the frequency of
monitoring.

This approach is inspired by established risk management frameworks like the NIST Al
RMF and the EU Al Act's risk-based approach.

At the conclusion of each PALO phase, a formal decision-making gate is established.
These gates serve as critical review points where designated stakeholders (e.g., Al
Governance Board, executive sponsors) evaluate the outputs of the completed phase
against predefined criteria and the performance against relevant KPls.

Based on this evaluation, a decision is made:
e Go: The use case is approved to proceed to the next phase.

e No-Go: The use case is rejected due to unacceptable risks, lack of value, ethical
concerns or non-compliance.

e Revise: The use case requires further refinement, mitigation of identified issues, or
additional information before it can be reassessed for progression.

The pre-development assessment is a key phase of the PALO framework because
looking at other authoritative sources and best practices, we believe they underscored
the critical importance of thorough evaluation before significant resources are
committed to development or an Al system is deployed: identifying and mitigating
potential harms, biases and compliance gaps at the ideation or planning stage is far
more effective, less costly, and more ethically sound than attempting to address these
issues retrospectively. PALO's Phase 1 (ldeation and Ethical Screening) and Phase 2
(Comprehensive Assessment and Planning) are designed to function as robust filters,
ensuring that only Al use cases demonstrating acceptable ethical profiles, manageable



risks, and clear value proceed. Furthermore, the iterative nature of Al development and
the dynamic context in which Al systems operate mean that assessments cannot be a
one-time event. The PALO framework, through its phased approach and decision gates,
supports this iterative refinement, allowing for use cases to be revisited, reassessed,
and adapted as new information emerges, risks evolve, or the system's performance
characteristics change over time. This structured yet adaptive process is vital for having
Al initiatives aligned with ethical principles, regulatory requirements and organizational
objectives throughout their entire lifecycle, fulfilling the user's requirement for a
framework that offers superior depth and diligence.

Part 4: Quantifying responsibility: KPIs and scalable metrics
within PALO

A unique feature of the PALO framework is its strong emphasis on defining and tracking
Key Performance Indicators (KPIs) and scalable metrics across technical, business and
ethical dimensions: from aspirational principles to tangible, evidence-based governance.

4.1 Technical performance and robustness KPIs

Assessing the technical soundness and reliability of Al systems is fundamental. PALO
advocates for a suite of KPIs to monitor these aspects:

e Accuracy and reliability metrics:
o Precision: Measures the proportion of positive identifications that were correct
(e.g., of all transactions flagged as fraudulent, how many truly were). Crucial
when the cost of a false positive is high.

o Recall (Sensitivity): Measures the proportion of actual positives that were
correctly identified (e.g., of all actual fraudulent transactions, how many were
caught). Vital when the cost of a false negative is high.

o F1 Score: The harmonic mean of precision and recall, providing a single
measure that balances both, useful when both false positives and false
negatives are significant concerns.

o Area Under the ROC Curve (AUC-ROC): Evaluates a classification model's
ability to distinguish between classes across various threshold settings.

o Mean Absolute Error (MAE) / Root Mean Squared Error (RMSE): For



regression tasks (predicting continuous values), these measure the average
magnitude of errors in predictions. The selection among these depends heavily
on the Al system's specific function (e.g., classification, regression, generation)
and the context-specific implications of different error types.

e Robustness and stability metrics:
o Model Drift Detection Rate: Quantifies changes in model performance or
underlying data distributions over time, signaling when a model may need
retraining.

o Adversarial Attack Resilience: Measures the system's ability to withstand
deliberate attempts to cause it to malfunction or produce erroneous outputs.
This can be assessed through techniques like red teaming.

o Uptime / Availability: Percentage of time the Al system is operational and
accessible to users, critical for business continuity.

o Error Rate: The frequency of incorrect or failed outputs compared to total
attempts, indicating overall system reliability.

e Security Metrics:
o Vulnerability detection rate: The rate at which security vulnerabilities within
the Al system or its components are identified.

o Data encryption coverage: The percentage of sensitive data handled by the
Al system that is appropriately encrypted at rest and in transit.

o Incident response time: The average time taken to detect, respond to, and
remediate security incidents related to the Al system.

e Scalability Metrics:
o Request Throughput: The number of requests or transactions the Al system
can process per unit of time (e.g., queries per second).

o Token Throughput: For Large Language Models (LLMs), the volume of
input/output tokens processed per unit of time.

o Serving Nodes Utilization: The efficiency with which the underlying



infrastructure (CPUs, GPUs, TPUs) is utilized to serve Al requests, impacting
cost and performance at scale.

Contextual application is essential for these technical KPIs. For instance, in a medical
diagnostic Al, maximizing recall (minimizing missed diagnoses) might be prioritized
even at the cost of slightly lower precision. Conversely, for an Al system recommending
financial investments, high precision (avoiding poor recommendations) might be more
critical. PALO guides users in selecting and weighting these KPIs appropriately.

Accuracy & Reliability Metrics Robustness & Stability Metrics

Precision

Measures the proportion of
positive identifications that were
actually correct. Crucial when
the cost of a false positive is
high.

F1 Score

The harmonic mean of precision
and recall, providing a single
measure that balances both
concerns.

Recall (Sensitivity)

Measures the proportion of
actual positives that were
correctly identified. Vital when
the cost of a false negative is
high.

Area Under the ROC
Curve (AUC-ROC)
Evaluates a model's ability to

distinguish between classes
across various threshold

Model Drift Detection
Rate

Quantifies changes in model
performance or data
distributions over time, signaling
when retraining may be needed.

Uptime / Availability

The percentage of time the Al
system is operational and
accessible to users, critical for
business continuity.

Adversarial Attack
Resilience

Measures the system's ability to
withstand deliberate attempts to
cause it to malfunction or
produce errors.

Error Rate

The frequency of incorrect or
failed outputs compared to total
attempts, indicating overall
system reliability.

settings.

MAE / RMSE

For regression tasks, these measure the average magnitude of errors in
predictions, indicating how close predictions are to actual values.

Figure 7: a representation of the KPIs with related scope

4.2 Business Value and Efficiency KPIs

PALO integrates KPIs that measure the tangible and strategic contributions of Al use
cases to the organization's objectives:

e Return on Investment (ROIl) and Cost Savings:
o Traditional ROIl: Calculated as (Net Profit from Al Initiative / Cost of Al
Initiative) * 100%. This requires accounting of all development, deployment, and
operational costs versus direct and indirect financial gains.

o Cost Reduction: Specific tracking of expense reductions achieved through
Al-driven automation, optimized resource utilization, or improved process
efficiencies.



Operational Efficiency:

o

Process Completion Time Reduction: The decrease in time required to
complete specific business processes due to Al implementation.

Resource Allocation Efficiency: Improvements in the utilization of human,
financial, and material resources attributable to Al insights or automation.

Automation Rate: The percentage of previously manual tasks or process steps
now handled by the Al system.

Time-to-Market: Reduction in the time taken to develop and launch new
products, services, or features enabled or accelerated by Al.

Productivity Gains: Measured increases in output per employee or per unit of
time in Al-assisted workflows.

Customer Impact:

o

Customer Satisfaction Scores (CSAT): Measured through surveys and
feedback mechanisms, assessing how Al interactions or Al-driven services
impact customer satisfaction.

Net Promoter Score (NPS): Gauges customer loyalty and willingness to
recommend products/services influenced by Al.

Customer Retention Rate: The ability of Al-enhanced services or experiences
to improve customer loyalty and reduce churn.

First Contact Resolution (FCR): For Al in customer service, the percentage of
customer issues resolved during the initial interaction without needing
escalation.

User Adoption and Engagement (Internal / External):

o

o

Adoption Rate: The percentage of targeted employees or customers actively
using the Al tool or system.

Frequency of Use: How often users interact with the Al system (e.g., daily,



weekly active users).

o Session Length / Queries per Session: Average duration of user interaction
or number of queries made per session, indicating engagement or task
complexity.

o Query Length: Average number of words/characters in user queries to Al
systems, offering insights into user input patterns.

These business KPIs help quantify the value proposition of Al initiatives and guide
investment decisions, to ensure the alignment with strategic organizational goals.

4.3 Ethical and Responsible Al KPIs

This set of KPIs is a cornerstone of the PALO framework, designed to make abstract
ethical principles measurable and actionable, thereby promoting genuine accountability.

e Fairness and Non-Discrimination:

o Bias Detection Scores: Quantitative measures to assess disparities in model
performance or outcomes across different demographic groups (e.g., based on
race, gender, age). Examples include:

m Demographic Parity Difference (DPD): Difference in the rate of positive
outcomes across groups.

m Equalized Odds Difference (EOD): Difference in true positive rates and
false positive rates across groups.

m Disparate Impact Ratio (DIR) / Adverse Impact Ratio (AIR): Ratio of
selection rates for different groups.

o Fairness Score Over Time (FSOT): Tracking the evolution of selected fairness
metrics post-deployment to monitor for emergent biases or degradation.

o Bias Reduction Rate (BRR): Percentage decrease in identified demographic
disparities after implementing bias mitigation techniques.

e Transparency and Explainability:

o Explainability Score/Metric: Assessing the quality, clarity, and usefulness of
explanations generated for Al decisions. This can be measured through user
comprehension tests, coverage of XAl techniques (e.g., LIME, SHAP) for critical
decisions, or expert evaluation of explanation fidelity.
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Model Transparency Index: A composite score based on the completeness,
accessibility, and clarity of documentation regarding the Al model's design,
training data, algorithms, performance limitations, and intended use.

Audit Trail Coverage: Percentage of Al-driven decisions or system actions that
are logged with sufficient detail to enable traceability and investigation.

Accountability:

@)

o

Timeliness of Attribution: Average time taken to identify the accountable party
or system component when an Al-related incident or adverse outcome occurs.

Attribution Error Rate: Percentage of incidents where initial attribution of
responsibility was incorrect.

Incident Resolution Rate with Clear Accountability: Percentage of
Al-related incidents where responsibility was clearly assigned and the issue
was resolved satisfactorily.

Privacy protection:

o

o

Consent Collection Rate: Percentage of users from whom valid consent has
been obtained for data processing activities related to the Al system.

Consent Revocation Processing Time: Average time taken to process user
requests for consent withdrawal or data deletion.

Number of Privacy Incidents/Breaches: Tracking occurrences of
unauthorized data access, disclosure, or loss related to the Al system.

Data Minimization Effectiveness: Degree to which the Al system collects,
processes, and retains only the data strictly necessary for its intended purpose,
possibly measured by data reduction ratios or audit findings.

Safety and Reliability (Ethical dimension):

o

Rate of Harmful/lUnsafe Outputs: Frequency or percentage of Al system



outputs identified as potentially harmful, unsafe, or inappropriate (e.g.,
generating toxic content, providing dangerous advice).

o Human Oversight Intervention Rate: Frequency with which human overseers
need to intervene to correct Al system errors, prevent harm, or override
decisions. A high rate may indicate issues with system autonomy or reliability.

e Societal and Environmental impact:

o Vulnerable Audience Impact Score: A qualitative or quantitative assessment
(e.g., based on pre-deployment risk assessments and post-deployment
monitoring) of the Al system's impact on identified vulnerable or marginalized
groups.

o Employee Satisfaction with Al tools: Surveys or feedback mechanisms to
gauge employee acceptance, trust, and perceived utility of Al systems
integrated into their workflows.

o Energy Consumption per Al Task/Query: Measures the energy used by the
Al system for typical operations (e.g., kWh per 1000 inferences), relevant for
assessing environmental footprint.

o Carbon Footprint of Al Model (Training/Deployment): Estimation of
greenhouse gas emissions associated with the Al system's lifecycle.

The development and tracking of these ethical KPIs are where PALO stand out because
without measurable indicators, these principles are mere aspirations, difficult to enforce,
audit or demonstrate compliance with. Real-world incidents of Al-driven harm often
stem from a failure to proactively measure and manage ethical dimensions like fairness
or safety. Accountability, a central ethical tenet, is intrinsically linked to the ability to
measure performance against clearly defined ethical expectations.
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Figure 8: comprehensive ethical & responsible Al KPIs: making all ethical principles measurable and actionable

Therefore, PALO champions this comprehensive suite of ethical KPlIs, providing
definitions and guidance on measurement methodologies even if some metrics are
initially qualitative or rely on proxy indicators. This commitment to quantifiable ethical
performance is crucial for moving beyond abstract discussions to the concrete practice
of responsible Al, directly addressing the user's request for robust ethical metrics.

4.4 Guidance on contextual application and scalability of metrics

The effective implementation of PALO's KPI framework is grounded on its contextual
application and scalability: it is not a one-size-fits-all prescription, rather, it provides a
comprehensive compendium from which organizations must select and prioritize metrics
appropriate to their specific circumstances.

Contextual Application:
The choice and weighting of KPIs must be meticulously tailored to:
e Specific Al use case: An Al system for medical diagnosis will have different critical
KPIs (e.g., high recall for disease detection, robust safety metrics) compared to an
Al-powered marketing content generator (e.g., engagement metrics, coherence,



avoidance of harmful stereotypes).

Industry sector: Regulated industries like healthcare and finance will necessitate a
stronger emphasis on compliance, safety, privacy, and fairness KPIs, often with
legally mandated thresholds. Retail or entertainment might prioritize customer
experience and engagement metrics, though ethical considerations remain vital.

Risk level: Al systems classified under PALQO's risk tiering system as high-risk will
require more extensive and stringent KPI monitoring, particularly for ethical and
safety dimensions, compared to low-risk systems.

Stakeholder expectations: The concerns and priorities of key stakeholders
(customers, employees, regulators, investors, affected communities) should
influence the selection and reporting of KPIs.

Scalability of metrics:

PALO acknowledges the challenge of collecting, analyzing, and reporting on a wide
array of KPIs, especially in large organizations with numerous Al systems. Strategies for
ensuring scalability include:

Automation: Leveraging automated monitoring tools, Al governance platforms,
and data pipelines to collect KPI data in real-time or periodically to reduce the
manual effort and allows for continuous oversight (e.g. model performance metrics,
data drift indicators, and some security logs can often be collected automatically).

Sampling and auditing: For KPIs that are difficult to measure continuously or
across all instances (e.g., qualitative explainability assessments, in-depth bias
audits), statistically sound sampling techniques and periodic deep-dive audits can
provide representative insights.

Tiered reporting and dashboards: Developing dashboards that aggregate and

visualize KPIs tailored to different audiences.

o Technical teams: Dashboards with granular model performance, robustness,
and security metrics.



o Business leaders: Dashboards summarizing ROI, operational efficiency,
customer impact, and key risk indicators.

o Ethics committees / Al Governance boards: Dashboards focusing on ethical
KPIs (fairness, transparency, accountability, privacy), societal impact
assessments, and compliance status.

e Standardization: Establishing standardized definitions, measurement
methodologies and reporting formats for KPIs across the organization to ensure
consistency and comparability.

e Integration with existing systems: \Where possible, integrating PALO KPI
collection with existing data warehouses, business intelligence platforms and IT
service management tools to leverage existing infrastructure and data sources.

The following table provides an illustrative compendium of KPIs within the PALO
framework, categorized for clarity: organizations should use this as a starting point,
adapting and prioritizing based on their specific context.

Table 2: PALO KPI Compendium: Technical, Business, and Ethical/Responsible Metrics

Name of KPI Category PALO How to Relevance / Example
definition measure Context target range
(Brief notes (IMustrative)
Methodolo
gy/Tools)

Technical Performance and Robustness KPIs

Precision Technical Proportion of | TP / (TP + Critical > 95%
positive FP) from where false
predictions confusion positives are
that were matrix costly (e.g.,
actually based on fraud alerts,
correct. test data. spam

filtering).

Recall Technical Proportion of | TP / (TP + Critical > 98%




(Sensitivity) actual FN) from where false
positives that | confusion negatives
were correctly matrix. are costly
identified. (e.g.,

medical
diagnosis,
critical defect
detection).

F1 Score Technical Harmonic 2 * Balances > 90%
mean of (Precision * Precision
Precision and Recall) / | and Recall;

Recall. (Precision + useful when
Recall). both are
important.

Model Drift Rate Technical Degree of | Statistical Essential for < 5% drift per
change in tests (e.g., maintaining quarter
model Kolmogorov model
predictive -Smirnov, performance
power or input Population and reliability
data Stability post-deploy
characteristic Index) on ment.

s over time. new VS.
training
data;
monitoring
accuracy
degradation.

Adversarial Technical Percentage of | Red Key for <1%

Attack Success adversarial teaming security-critic

Rate attacks  that exercises, al
successfully simulation of | applications.
cause the known
model to attack
misclassify or | vectors
reveal (e.g.,
sensitive evasion,
information. poisoning).

System Uptime Technical Percentage of | Monitoring Baseline for > 99.9%
time the Al system logs reliability,
system is | and especially for
operational availability critical
and available. pings. services.

Business Value and Efficiency KPls




Return on Business Profitability of (Net Profit - Fundamental > %
Investment (ROI) the Al Cost of | measure of | annually
investment Investment) financial
relative to its | / Cost of | viability.
cost. Investment *
100%.
Cost Savings Business Reduction in Comparison Demonstrate Reduce
from Automation operational of pre-Al s direct relevant
expenses due and post-Al efficiency costs by %
to  Al-driven process gains.
automation. costs.
Process Cycle Business Decrease in Time-motion Indicates 25%
Time Reduction the time taken studies, speed and reduction
to complete a process logs efficiency
specific before and improvement
business after Al S.
process. implementat
ion.
Customer Business Measure of | Post-interact Key indicator > 85%
Satisfaction customer ion surveys of customer | satisfied
(CSAT) Score satisfaction (e.g., Likert | experience.
with scale).
Al-influenced
interactions or
services.
User  Adoption Business Percentage of | System Indicates > 70% of
Rate target users usage logs, acceptance target users
actively active user | and within 6
utilizing the Al counts. integration of | months
system. Al tools.
Ethical and Responsible Al KPIs
Demographic Ethical Difference in Statistical Measures <0.05
Parity Difference the rate of analysis of | equality of
(Fairness) favorable model outcomes.
outcomes outputs Target close
received by disaggregat to 0.
different ed by group.

demographic
groups.




Equalized Odds Ethical Difference in Statistical Measures < 0.05 for
Difference true positive analysis of | equality of | TPR and
(Fairness) rates and model opportunity, FPR
false positive outputs controlling
rates between disaggregat for true
demographic ed by group. status.
groups. Target close
to 0.
Explainability Ethical User-rated Surveys of | Assesses if | > 4/5
Score clarity and users/stake Al decisions average user
(Transparency) usefulness of | holders after are rating
Al-generated reviewing understanda
explanations explanations | ble.
for its ; expert
decisions. assessment
of
explanation
quality.
Audit Trail Ethical Percentage of | Review of Ensures 100% for
Completeness critical Al system logs traceability critical
(Accountability) decisions and against and supports decisions
actions logging investigation
logged  with policy S.
sufficient requirement
detail for | s.
audit.
Number of Ethical Count of | Security Direct 0 confirmed
Privacy Incidents confirmed incident measure of | breaches
(Privacy) data breaches logs, privacy privacy
or privacy audit protection
violations reports. effectiveness
related to the . Target 0.
Al system.
Rate of Harmful Ethical Frequency of | Content Measures < 0.01% of
Outputs (Safety) Al system moderation the system's | outputs
outputs logs, user propensity to
identified as reports, cause direct
harmful, safety harm.
unsafe, or | testing
highly results.
inappropriate.
Energy Ethical Average Hardware Indicates Minimize,
Consumption per energy power operational track YoY




Inference consumed by monitoring, environment reduction
(Environmental) the Al system model al impact.

to process efficiency

one query or | analysis.

perform one

task.
Human Ethical Frequency System logs High  rates | Varies by use
Oversight with which tracking may indicate case;
Intervention Rate human human issues  with establish

oversight is intervention Al reliability baseline and

required to S. or autonomy track

correct or suitability.

override Al

system

decisions.

This KPI compendium provides a robust starting point for organizations to implement
measurable responsible Al. The "How to Measure" column offers initial guidance, while
"Relevance/Context Notes" and "Example Target Range" underscore the need for
tailoring based on specific Al applications and organizational risk appetite.

Part 5: Ensuring global standards adherence: PALO's compliance
architecture

A core principle of the PALO framework is its explicit alignment with and integration of
key international standards and widely recognized guidelines for Al governance: the
compliance architecture ensures that organizations adopting PALO are not only
implementing a robust internal framework but are also positioning themselves to meet
global expectations for responsible Al development and deployment.

5.1 Systematic integration with ISO/IEC 42001: Establishing an Al Management
System (AIMS)

ISO/IEC 42001:2023, "Information technology Artificial intelligence Management
system," provides requirements for establishing, implementing, maintaining, and
continually improving an Al Management System (AIMS) within an organization. PALO
is designed to systematically integrate these requirements throughout its lifecycle
phases and evaluation dimensions, thereby providing a practical pathway for
organizations to achieve ISO 42001 conformity.



PALO's Approach to ISO 42001 Risk Assessment for new Al use case proposals:

The risk management principles of ISO 42001 are central to PALO, particularly during
the initial evaluation of new Al use case proposals in Phase 1 (Ideation and ethical
screening) and Phase 2 (Comprehensive assessment and planning). PALO
operationalizes the ISO 42001 risk assessment process as follows:

¢ Understanding the organization and its context (ISO 42001 Clause 4): PALO's
Phase 1 begins with defining the Al use case, its strategic alignment with
organizational objectives and identifying key internal and external stakeholders and
their expectations (to understand the context in which the AIMS will operate).

e Leadership and commitment (ISO 42001 Clause 5): PALO's implementation
guidance (Part 7) underlines the necessity of leadership commitment, the
establishment of an Al policy, and the definition of roles and responsibilities (e.g., Al
Ethics Officer, Al Review Board) for Al governance, aligning with ISO 42001's
requirements for top management involvement.

e Planning (ISO 42001 Clause 6): This clause, particularly section 6.1 on "Actions to

address risks and opportunities," is deeply embedded in PALO's Phase 2.

o Risk identification (ISO 42001: 6.1.2.2): PALO's multifaceted evaluation
dimensions (Ethical integrity, technical robustness, business value, legal
conformity, socio-environmental impact) provide a comprehensive lens for
identifying potential Al-related risks. This process is augmented by specific tools
and techniques, such as the PALO Ethical Screening Questionnaire, threat
modeling methodologies (e.g., STRIDE, DREAD, OWASP for ML), and
stakeholder consultations.

o Risk analysis and evaluation (ISO 42001: 6.1.2.3, 6.1.2.4): PALO mandates
analyzing the likelihood and potential impact of each identified risk. This
analysis is informed by organizational risk tolerance levels and predefined
criteria. The outputs of this analysis feed into PALO's risk tiering mechanism.

o Risk treatment (ISO 42001: 6.1.3): Based on the risk evaluation and tiering,
PALO's Phase 2 involves developing and planning specific risk treatment
strategies. This includes selecting and designing controls (technical, procedural,
organizational) to mitigate prioritized risks. ISO 42001 Annex A provides a
reference set of control objectives and controls that can inform this process.

e Support (ISO 42001 Clause 7): PALO's implementation guidance addresses the
resources, competence, awareness, communication and documented information
necessary to support the AIMS.



e Operation (ISO 42001 Clause 8): PALO's Phases 3 (Responsible development
and validation), 4 (Ethical deployment and proactive monitoring), and 5 (Continuous
improvement and responsible decommissioning) detail the operationalization of the
AIMS. This includes implementing planned risk treatments (Clause 8.3), conducting
Al system impact assessments (Clause 8.4, linking to ISO 42005) and managing
the Al system lifecycle.

e Performance evaluation (ISO 42001 Clause 9) and improvement (ISO 42001
Clause 10): PALO's focus on continuous KPI monitoring, regular audits, feedback
mechanisms, and iterative refinement directly aligns with these clauses, ensuring
the AIMS is effective and continually improved.

The structured pre-assessment workflow concepts, such as those outlined in Dataiku's
ISO 42001 Readiness Solution which include defining project scope, detailing project
criteria, identifying risks and requiring sign-off before project creation are mirrored in
PALQO's early phases. This ensures that a systematic evaluation, consistent with ISO
42001 principles, occurs before significant development resources are committed.

The adoption of an internationally recognized standard like ISO/IEC 42001 serves as an
indispensable backbone and for organizations, particularly large enterprises or those
operating in regulated sectors, ISO standards provide a familiar and trusted structure for
establishing robust management systems (analogous to ISO 9001 for quality or ISO
27001 for information security). With the support and integration of 1ISO 42001's
requirements related to context, leadership, planning, operation, performance
evaluation and improvement, PALO offers more than just ethical guidance, it provides a
pathway to a certifiable AIMS. Under this spotlight rigor PALO becomes a highly
practical and appealing framework for organizations committed to formal, auditable Al
governance, directly addressing the user's requirement for ISO compliance.

5.2 Conducting Al System Impact Assessments aligned with ISO/IEC 42005

ISO/IEC 42005:2025, "Information technology Artificial intelligence Al system impact
assessment," provides specific guidance for organizations to evaluate the societal,
group and individual impacts of Al technologies throughout their lifecycle. PALO
integrates the core tenets of ISO 42005, particularly within its Phase 2 (Comprehensive
assessment and planning), to ensure a deep and focused analysis of potential
consequences.

The PALO framework operationalizes ISO 42005 by:

e Defining timing and scope of impact assessments: Although impact
considerations are present throughout the PALO lifecycle, a formal and
comprehensive Al System Impact Assessment (AllA) is mandated in Phase 2. The
scope includes assessing impacts on individuals (e.g., privacy, autonomy, safety),
specific groups (e.g., fairness for demographic cohorts, impacts on vulnerable
populations), and society at large (e.g., effects on employment, public trust,
democratic values, environment).



e Allocating responsibilities: PALO's implementation guidance (Part 7) outlines the
roles involved in conducting AllAs, typically requiring a multidisciplinary team
including ethicists, legal experts, domain specialists, technical developers, SMEs
and representatives of affected communities (a RACI Matrix is required for the
management).

e Considering intended and unintended impacts, and foreseeable misuse: The
AlIA process within PALO requires a thorough examination not only of the intended
positive outcomes but also potential negative unintended consequences and
plausible misuse scenarios of the Al system. The approach requires brainstorming,
scenario analysis and potentially red teaming exercises.

e Setting evaluation thresholds: PALO guides organizations in establishing
thresholds for what constitutes acceptable versus unacceptable impact, based on
organizational values, legal requirements and societal norms. These thresholds
inform the risk tiering process and decision-making.

e Systematic documentation of findings: All aspects of the AllA, including the
methodology, data sources, identified impacts (positive and negative), affected
stakeholders, likelihood and severity assessments, and proposed mitigation
measures, are comprehensively documented as part of PALO's Phase 2
deliverables.

e Establishing approval and review mechanisms: The findings of the AllA are
critical inputs to the decision gate at the end of Phase 2. PALO requires formal
review and approval of the AllA by designated governance bodies (e.g., Al Ethics
Committee, Al Review Board) before a use case can proceed.

Under this lens the ISO 42001 provides the overarching Al Management System
framework, including general risk management, the ISO 42005 offers a specialized
methodology for a deeper dive into the ethical, human rights and broader societal
ramifications of Al systems and both are designed to be complementary, PALO explicitly
leverages this synergy: the ISO 42001-aligned risk assessment within PALO identifies a
broad spectrum of risks to organizational objectives and system functionality, the ISO
42005-aligned impact assessment provides the focus necessary to analyze and audit
the human and societal consequences in detail. This dual approach ensures that PALO
meets the user's demand for a framework with a focus on "ethical and responsible Al
principles" by systematically addressing both organizational risks and societal impacts.

5.3 Operationalizing OECD Al principles within the evaluation process
The OECD Al Principles stand as the first intergovernmental standard for Al, promoting



Al that is innovative, trustworthy, and respects human rights and democratic values.
They provide five value-based principles for responsible stewardship of trustworthy Al:
(1) Inclusive growth, sustainable development and well-being; (2) Human-centered
values and fairness; (3) Transparency and explainability; (4) Robustness, security and
safety; and (5) Accountability.

PALO is designed to actively operationalize these high-level principles through its
evaluation criteria, processes, KPIs and metrics.

PALO maps each OECD principle into tangible evaluation points:

Inclusive growth, sustainable development and well-being: PALO's
Socio-Environmental Impact dimension (Section 3.2) and related KPIs (Section 4.3,
e.g., Vulnerable Audience Impact Score, environmental metrics) directly assess
whether an Al use case contributes positively to these goals and avoids
exacerbating inequalities or causing undue harm.

Human-centered values and fairness: As one of fundamental OECD principles is
pivotal for PALO's Ethical integrity dimension also and practically PALO mandates
assessments for fairness, non-discrimination, respect for human rights, and human
agency, supported by specific fairness KPls.

Transparency and explainability: PALO's principle of Principled Transparency
and Explainability, along with associated KPIs like Explainability Score and Model
Transparency Index, directly implements this OECD tenet. The framework requires
clear communication about Al system capabilities, limitations and decision-making
processes.

Robustness, security and safety: This aligns with PALO's Technical Robustness
and Safety dimension and its associated KPIs covering accuracy, reliability, security
against threats and operational safety mechanisms.

Accountability: PALO's principle of Principled Accountability and Responsibility,
supported by KPlIs like Timeliness of Attribution and Audit Trail Coverage, enforces
that mechanisms are in place to assign responsibility for Al system outcomes.
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Figure 9: mapping OECD Principles to the PALO Framework

The OECD Principles provide an essential ethical guide, the "why" and "what" of
responsible Al: PALO, in turn, provides the "how" the navigational chart with specific
processes, evaluation criteria but also measurable indicators that guide organizations in
developing and deploying Al systems in accordance with these globally endorsed
values.

This approach sets PALO as not only technically sound and business-relevant but also
ethically grounded and aligned with international expectations for trustworthy Al. The
OECD's own guidance on general evaluation criteria, such as relevance, coherence,
effectiveness, efficiency, impact and sustainability, also informs the logic and structure
of PALO's multifaceted evaluation approach, to ensure a comprehensive assessment of
an Al intervention's merit and worth.



5.4 Alignment with key tenets of the EU Al Act (High-Risk Classification) and NIST
Al RMF

To ensure broad applicability and preparedness for emerging regulatory landscapes,
PALO incorporates key concepts from the EU Al Act (Regulation (EU) 2024/1689) and
the NIST Al Risk Management Framework (RMF).

EU Al Act Alignment:

The EU Al Act (first-ever comprehensive legal framework on Al) establishes a
risk-based approach to Al regulation, categorizing Al systems based on their potential
risk to health, safety and fundamental rights. PALO's risk tiering methodology (Section
3.3) is inspired by and designed to be mappable to the EU Al Act's categories (e.g.,
unacceptable, high, limited, minimal risk). This allows organizations using PALO to
proactively assess and classify their Al use cases in a manner consistent with these
regulatory expectations.

For Al systems that PALO classifies as "high-risk" (or that would likely be deemed
high-risk under the EU Al Act), the framework mandates heightened audit and specific
assessment criteria aligned with the Act's requirements.

These include:

e Data and data governance: Assessing the quality, representativeness and
suitability of training, validation and testing datasets, including bias detection and
mitigation.

e Risk Management System (RMS): Enforcing a continuous iterative risk
management system throughout the Al system's lifecycle.

e Technical documentation: Requiring comprehensive versioned technical
documentation to demonstrate compliance.

e Transparency and provision of information to users: Ensuring users are
adequately informed about the system's capabilities, limitations and intended
purpose.

e Human oversight: Implementing appropriate human oversight measures
proportionate to the risks.

e Accuracy, Robustness, and Cybersecurity: Ensuring the Al system achieves
appropriate levels of accuracy, robustness and cybersecurity. PALO's phased
approach, particularly the detailed assessments in Phase 2 and the validation in
Phase 3, provides a structure for gathering the evidence needed for conformity
assessments required under the EU Al Act for high-risk systems.



Risk-Based Approach Alignment

EU Al Act Categories PALO's Risk Tiering
(Unacceptable, High, Limited, Minimal) Inspired by and mappable to the EU Al Act's risk levels.

Meeting High-Risk Al System Requirements

Data & Data Governance Risk Management System (RMS) Technical Documentation

PALO mandates assessing dataset quality, PALO's lifecycle enforces a continuous, iterative The framework's phased outputs (reports,
representativeness, and suitability, including bias risk management system from ideation to assessments) create the comprehensive
detection and mitigation. decommissioning. documentation needed for compliance.
Transparency & User Information Human Oversight Accuracy, Robustness & Cybersecurity
Ensures users are informed about the system’s PALO requires implementing human oversight PALO's detailed assessments (Phase 2) and
capabilities, limitations, and purpose through measures that are proportionate to the system's validation (Phase 3) ensure appropriate levels of
clear deliverables. risks. performance and security.

Figure 10: mapping EU Al ACT (Regulation (EU) 2024/1689)) approach to the PALO Framework

NIST Al Risk Management Framework (RMF) alignment:

The NIST Al RMF provides a voluntary framework to help organizations manage Al risks and
promote trustworthy Al systems. It is structured around four core functions: (1) Govern, (2) Map,
(3) Measure, (4) Manage.

PALO leverages these functions to inform its operational methodology:
e Govern: PALO's emphasis on establishing clear Al policies, roles, responsibilities
but also oversight structures (Part 7) aligns with the Govern function, which focuses
on cultivating a risk-aware culture and establishing risk management processes.

e Map: PALO's risk identification processes within Phase 1 (Ethical Screening) and
Phase 2 (Comprehensive Assessment) which involve understanding the context,
intended purpose and potential impacts of the Al system, directly correspond to the
Map function. The NIST Al RMF Playbook offers actionable suggestions for this
function.

e Measure: PALO's extensive KPI framework (Part 4) for technical, business and
ethical aspects, along with its guidance on metric selection and monitoring,
operationalizes the measure function, which focuses on employing quantitative and



qualitative tools to analyze, assess, and track Al risks and their impacts. The NIST
Al RMF Playbook also provides guidance here.

e Manage: PALO's risk treatment planning (Phase 2) and the implementation of
controls and mitigation strategies throughout the development, deployment, and
monitoring phases (Phases 3, 4, 5) align with the Manage function which involves
allocating resources to prioritized risks and regularly evaluating risk treatments.

With the integration of concepts from both the EU Al Act and the NIST Al RMF, PALO
ensures that it is not only ethically robust and ISO-compliant but also aligned with
leading regulatory and risk management paradigms, offering a comprehensive and
future-proof approach to Al use case evaluation.

0 Govern o Map ° Measure ° Manage

Cultivating a risk-aware culture Understanding the context, Using tools to analyze, assess, Allocating resources to

and establishing risk purpose, and potential impacts and track Al risks and their prioritized risks and evaluating
management processes. of the Al system. impacts. risk treatments.

PALO ALIGNMENT: PALO ALIGNMENT: PALO ALIGNMENT: PALO ALIGNMENT:

PALO's emphasis on clear Corresponds to risk Operationalized by Aligns with risk treatment
Al policies, defined roles, identification in Phase 1 PALO's extensive KPI planning and mitigation
and robust oversight (Screening) and Phase 2 framework for technical, strategies implemented
structures directly (Comprehensive business, and ethical across Phases 3, 4, and
implements this function. Assessment). aspects. 5.

Figure 11: PALO & the NIST Al RMF, a symbiotic approach



Table 3: PALO Framework Alignment

with ISO 42001 and ISO 42005 Key

Requirements
PALO Corresponding [ISO Corresponding ISO How PALO
Phase/Component/D 42001 42005 Addresses It
imension Clause/Requirement Element/Guidance
Phase 1: 4. Context of the Defining timing and Use case definition,
. . organization; scope of assessment strategic  alignment,
Isdcizt;::inngand Eies 5. Leadership (Al (initial consideration) ;take_holdgr
Pblicy)' identification, PALO
’ Ethical Screening
6.1.2 Risk Questionnaire, initial
identification (initial) risk flagging.
Phase 2: 6.1 Actions to address Integration with Al risk Detailed risk
Comprehensive risks and management identification  across
assessment and opportunities (incl. practices; PALO dimensions;
. 6.1.2 Al risk e . .
planning assessment process Identlfl_ca‘gon of leellhgodllmpact
- Risk Assessment 6.1.3 Al rislé potential impacts; analysis;
treatment); Risk assessment | Risk tiering;
8.2 Al risk lisdletion Planning of mitigation
assessment; strategies and
8.3 Al risk treatment SO,
Adoption of threat
modeling.
Phase 2: 6.1.4 Al system Entire standard: Mandated
Comprehensive impact assessment; Defining timing and comprehensive AllA
Assessment and 8.4 Al system impact scops, _allocating c_overin_g el PA.LO
Planning a:ssessment responsibilities, dimensions, focusing
setting evaluation on societal, group,
- Impact thresholds, individual impacts
Assessment documenting findings, (intended/unintended,
approval/review misuse).
mechapisms, Documented in
assessing
societal/group/individu RS SR,
al impacts,
foreseeable misuse.
Phase 3: 8. Operation (e.g., 8.1 Lifecycle  approach Embedding ethical




Responsible Operational planning (continuous controls;

development and | and control, Annex A | evaluation) Bias mitigation:

validation controls for Security and griv ’

development, bezL(lesiyn? privacy
verification, validation) y an;

Continuous  testing
against technical,
business, ethical
KPIs;
Validation reporting.

Phase 4: 9.1 Monitoring, Lifecycle  approach Go/no-go decision;

Ethical deployment measu_rement, (e ERIE) Eliee ) Operational

and Oroactive analy3|§ ed monitoring of KPls;

monitorin evaluation ’

9 Feedback loops;

Incident response
protocols.

Phase 5: 10. Improvement Lifecycle  approach Regular audits;

. (101 Continual (monitoring and
F:ontlnuous improvement, 10.2 decommissioning) Mode! u_pdgtes end
improvement and re-validation;

decommissioning

Nonconformity and
corrective action);

Adaptive governance;

Annex A.10.4 Responsible
(Decommissioning) decommissioning
processes.
All Phases: 5.2 Al policy; 6.2 Al Identification of | Assessment against
Ethical integrity objectives; potential impacts PALO core ethical
dimension Annex A (various (especially ethical); principles;
controls related to Fulfilling ethical Use of Ethical KPls.
fairness, obligations
transparency, etc.)
All Phases: 7.5 Documented Documentation of the PALO mandates clear
Documentation and information; assessment process; documentation for
each phase;

roles

5.3 Organizational
roles, responsibilities
and authorities;

7.2 Competence;
7.3 Awareness;

7.4 Communication

Responsibility
allocation

Defines roles (e.g., Al
Ethics Committee,
Use Case Owner);

Promotes training and
awareness.




The table above provides a clear mapping, demonstrating PALQ's systematic
incorporation of ISO 42001 and ISO 42005.

Part 6: Comparative scenario: Positioning PALO amongst
existing frameworks

The PALO framework has been developed to address perceived gaps and offer a more
comprehensive, ethically grounded but also operationally robust / trustable approach to
Al use case evaluation compared to most common existing models. In this section, a
comparative analysis, positioning PALO relative to user-specified frameworks and other
prominent international guidelines and standards.

6.1 Comparative Insights: PALO vs. other key frameworks

PALO distinguishes itself by synthesizing the strengths of various leading frameworks
and standards into a cohesive, operational paradigm for businesses.

e NIST Al Risk Management Framework (RMF):

The NIST Al RMF provides excellent high-level guidance through its Govern, Map,
Measure and Manage functions. PALO operationalizes these functions with more
prescriptive steps and direct integration with ISO standards.

For instance, PALO's Phase 1 and 2 (Ideation, Assessment and Planning) directly
implement the "Map" function by providing structured questionnaires and
assessment templates for context establishment and risk identification, drawing on
NIST Playbook suggestions. PALO's comprehensive KPI suite (Part 4) provides
concrete metrics for the "Measure" function, going beyond NIST's general call for
metrics. PALO's entire lifecycle approach and governance structure embody the
"Govern" and "Manage" functions.

e Responsible Al Institute's (RAI Institute) Al use case intake framework:

The RAI Institute's framework offers a valuable structured approach for Al use case
intake and initial risk categorization, often aligned with EU Al Act requirements.
PALO's Phase 1 (Ideation and Ethical Screening) shares similarities in its intent to
provide an initial filter for Al proposals.

However, PALO differentiates itself by:

o Deeper ISO integration: PALO's subsequent phases mandate comprehensive
risk and impact assessments explicitly aligned with ISO 42001 and ISO 42005.

o Broader KPI spectrum: PALO proposes a more extensive and detailed set of
KPIs covering technical, business and particularly ethical dimensions
throughout the lifecycle.



o Full Lifecycle Management: PALO extends beyond intake to cover
development, deployment, monitoring and decommissioning with continuous
ethical oversight (RAI Institute offers various tools and guides, PALO aims to be
an end-to-end operational framework).

European Al Alliance's ALTAI (Assessment List for Trustworthy Al):

ALTAI provides a self-assessment checklist based on the seven key requirements
for Trustworthy Al: (1) Human agency and oversight; (2) Technical robustness and
Safety; (3) Privacy and data governance; (4) Transparency; (5) Diversity,
non-discrimination and Fairness; (6) Societal and environmental well-being; (7)
Accountability.

PALO incorporates these seven requirements directly into its core ethical principles
and evaluation dimensions. PALO builds upon ALTAI's checklist approach by:

o Embedding it within a full lifecycle management process with defined
phases and decision gates.

o Supplementing it with a rich set of quantifiable KPIs for each requirement.

o Integrating it with formal ISO standard compliance (42001 and 42005).
Under this perspective while ALTAI serves as an excellent self-reflection tool,
PALO aims to be a more comprehensive governance and operational
framework.

IEEE Ethically Aligned Design (EAD) and P7000 Series Standards:

IEEE's EAD provides a visionary framework focused on prioritizing human
well-being in the design of autonomous and intelligent systems, offering high-level
principles and recommendations. The P7000 series offers standards for specific
ethical concerns (e.g., P7001 on Transparency, P7002 on Data Privacy).

PALO aligns with EAD's overarching human-centric philosophy and seeks to
operationalize many of its recommendations through concrete processes,
evaluation criteria (especially in Phase 1 and 2), and ethical KPIs. For example,
EAD's call for accountability and transparency is directly addressed by PALO's
principles and associated metrics.

Al Ethics Impact Group (AIEIG) Framework:

The AIEIG (led by VDE and Bertelsmann Stiftung) proposes a model based on six
core values (1) Justice, (2) Environmental sustainability, (3) Accountability, (4)
Transparency, (5) Privacy, (6) Reliability and operationalizes them using a
Values-Criteria-Indicators-Observables (VCIO) model and a risk matrix.



PALO shares a similar commitment to core ethical values and the need for
operationalization, but it differentiates by:

o Broader standards integration: Explicitly aligning with ISO 42001/42005 and
OECD principles.

o More extensive KPI set: Offering a wider range of KPIs across technical and
business dimensions in addition to ethical ones.

o Full Lifecycle Orchestration: Providing a more detailed phased approach to
managing Al use cases from ideation to decommissioning.

Many existing frameworks and standards offer valuable contributions NIST provides risk
management structure, ALTAI offers an ethical checklist, OECD lays down guiding

principles and ISO standards ensure procedural robustness.

PALQO's distinct contribution is its role as a "meta-framework" that synthesizes these
critical components into a single, cohesive but also actionable paradigm specifically
designed for business Al use case evaluation. It doesn't seek to reinvent individual
ethical principles or risk management steps but rather to orchestrate them within a
comprehensive lifecycle, supported by measurable KPIs and a clear governance
structure. This synthesis addresses the common challenge faced by organizations: how
to translate a multitude of guidelines and standards into a practical, end-to-end
operational reality.

Table 4: Comparative Analysis of Al Evaluation Frameworks

Feature PALO NIST Al RAIl Institute | ALTAI (EU Al | IEEE EAD and

Framework RMF Intake Alliance) P7000 Series
Framework

Primary Holistic Al use Al Risk | Al Use Case Self-assessm Ethical Design

Focus case evaluation Manageme Intake and ent against 7 Principles and
(ethical, nt Initial Risk | Trustworthy Specific Ethical
technical, Categorization Al Standards
business, legal, Requirements
societal)

Ethical Very High (core High High High (7 key | Very High

Depth principles (Trustworthi (Responsible Al ethical (human
integrated ness best practices) requirements) well-being
throughout characteristi centric)
lifecycle) cs)

ISO Explicit and Indirect Aligns with risk Indirect Indirect




42001 Deep Integration (compatible concepts, not (principles (principles
Alignme (AIMS structure) , but not an full AIMS align) align)
nt AIMS)
ISO Explicit and Indirect Addresses Indirect Indirect (human
42005 Deep Integration (risk context impact, not full (societal impact focus)
Alignme (Impact includes methodology well-being)
nt Assessment impacts)

methodology)
OECD Explicit and High High (principles | High High (principles
Al Operationalized (principles align) (principles align)
Principl align) align)
es
Alignme
nt
KPI Very High Moderate Moderate Low Low (principles,
Detail (Technical, (suggests (focus on risk (checklist, not not KPIs)
and Business, metrics, indicators) KPI-driven)
Scope Ethical; defined less

metrics) prescriptive

)
Lifecycl Full (ldeation to Full (Design Primarily Intake Primarily Primarily
e Decommissionin to Use) and Initial Assessment Design and
Coverag g) Assessment (can be Development
e iterative)
Risk Yes (EU Al Act Implied (risk | Yes (EU Al Act | N/A N/A (risk
Tiering inspired) prioritization aligned) considered in
) principles)

Societal Very High High High High (Societal Very High
Impact (dedicated (socio-tech and
Focus dimension and nical Environmenta

ISO 42005 perspective | Well-being)

integration) )
Practica High  (phased, High High (for intake) Moderate Moderate
lity for | scalable, (flexible, (self-assessm (guidance, less
Busines KPI-driven, voluntary) ent tool) operational)
s ISO-aligned)
Key Synthesis of | Robust risk Streamlined Comprehensi Deep ethical




Differen
tiator

ethical depth, manageme use case intake ve ethical design

ISO compliance, nt process and initial risk | self-assessm philosophy and
full lifecycle guidance. tiering. ent checklist. specific
management, standards.

and actionable
multi-dimensiona
| KPIs.

The comparative analysis underscores PALO's ambition to provide a uniquely
comprehensive and operational solution for organizations striving for responsible Al with
an impact.

Part 7:

Implementing PALO: A practical guide for organizations

A successful adoption of the PALO framework requires a strategic approach and
commitment that encompasses phased implementation, clear governance structures,

practical

tools, and sponsorship to promote a culture of responsible Al.

7.1 Phased implementation roadmap: From pilot to enterprise-wide adoption

A gradual, phased rollout is recommended to ensure effective adoption and allow for
organizational learning and adaptation.

1. Preparation and leadership buy-in:
o Secure strong commitment from senior leadership and top management.

Responsible Al initiatives require top-down support for resource allocation and

cultural change.

Form a cross-functional steering committee or Al Governance Board to oversee
PALO implementation.

Conduct initial awareness sessions for key stakeholders about PALO's
principles, benefits and requirements.

2. Pilot program:
o Select pilot use cases: Choose 1-3 Al use cases for the initial PALO

application. ldeal pilot candidates are those with moderate complexity and risk,
significant learning potential and visible impact. Avoid overly simplistic or
excessively high-risk projects for the initial pilot.




o Adapt PALO tools: Customize PALO questionnaires, templates and KPI
dashboards (examples in Section 7.3) to the organization's specific context,
industry and the selected pilot use cases.

o Train Pilot teams: Provide targeted training on the PALO methodology, tools
and their roles and responsibilities to the teams involved in the pilot projects.

o Execute PALO phases: Apply the full PALO lifecycle (Phases 1-5) to the pilot
use cases, closely documenting activities, decisions and KPl measurements.

o Learn and refine: After completing the pilot(s), conduct a thorough review.
Gather feedback from pilot teams, assess the effectiveness of PALO processes
and tools, identify challenges, and refine the PALO framework and
implementation plan accordingly.

3. Develop an enterprise-wide rollout plan:
o Based on pilot learnings, develop a detailed plan for scaling PALO across other
relevant business units and Al initiatives.

o Prioritize use cases for PALO application based on risk, strategic importance,
and readiness.

o Define a timeline for broader adoption.

4. Integration and standardization:
o Integrate PALO processes into existing organizational governance structures,
project management methodologies and IT development lifecycles (avoiding
the creation of standalone silos and promoting a seamless adoption).

o Standardize PALO documentation, reporting templates and KPI definitions
across the organization.

o Establish a central repository with versioning for PALO-related artifacts
(assessments, policies, KPI data).

5. Capacity building and continuous improvement:
o Implement ongoing training and awareness programs to build Al ethics and
PALO competency across relevant roles.



o Establish mechanisms for continuous feedback on the PALO framework itself,
allowing for its evolution and adaptation to new Al technologies, emerging risks
and changing regulatory scenarios / context.

1. Preparation & 2. Pilot Program 3. Enterprise 4, Integration & 5. Capacity
Buy-In « Select 1-3 pilot use Rollout Plan Standardization Building &

« Secure leadership cases. « Develop plan from « Integrate into Improvement
commitment. « Adapt PALO tools & pilot learnings. existing governance. « Implement ongoing
« FormAl train teams. « Prioritize future use «» Standardize training.

Governance Board. « Execute full PALO cases. documentation. « Establish

- Conduct awareness lifecycle. « Define adoption - Establish central continuous feedback
sessions. + Conduct review & timeline. repository. mechanisms for PALO.

refine.

Figure 12: PALO, an effective implementation roadmap

7.2 Defining roles, responsibilities, and governance structures

Clear roles, responsibilities and robust governance structures are essential for the
effective implementation and operation of the PALO framework.

e Steering Committee Board:
o Composition and responsibilities: top management and sponsors of the initiative
with the responsibilities to lead the group according to the company's vision and
core business.

e Al Governance Board (or Al Ethics Committee):
o Composition: Senior executives from relevant functions (e.g., Chief Al Officer,
Chief Ethics Officer, Chief Risk Officer, Legal Counsel, IT, Business Unit Heads,
Cybersecurity and Compliance), potentially with external ethics advisors.

o Responsibilities: Overall oversight of the PALO framework, setting Al ethics
policy, making final Go/No-Go decisions at critical PALO gates (especially for
high-risk use cases), resolving escalations and championing responsible Al
culture.



e Chief Al Officer (CAIO) / Head of Al Governance:

o Responsibilities: Leads the strategic implementation and operationalization of
PALO to ensure resources are available, processes are followed and
compliance is maintained in collaboration with the Compliance team. Chairs or
reports to the Al Governance Board.

e Al Ethics Officer/Specialist(s):
o Responsibilities: Provides expert guidance on ethical principles and PALO
methodology. Facilitates ethical screening, impact assessments, and bias
audits. Develops and delivers Al ethics training.

e Use Case Owner (Business Lead):
o Responsibilities: Accountable for a specific Al use case throughout its PALO
lifecycle. Responsible for defining business objectives, ensuring alignment with
PALO requirements and presenting the use case at decision gates.

e Technical Lead / Al Development team:

o Responsibilities: Responsible for the technical design, development,
validation and deployment of the Al system in accordance with PALO's
technical and ethical requirements. Implements controls and ensures technical
KPIs are met.

e Data Governance Lead / Data scientists:
o Responsibilities: Ensures data quality, privacy, and ethical sourcing for Al use
cases. Conducts bias assessments on data and models.

e Legal and Compliance liaisons:
o Responsibilities: Provide expert advice on legal and regulatory conformity
(e.g., GDPR, EU Al Act, ISO standards). Review assessments for compliance
risks.

e Risk Management function:
o Responsibilities: Collaborates on risk identification, assessment and treatment
planning within PALO, to enforce alignment with enterprise risk management
frameworks.

Clear documentation of these roles (the RACI Matrox is the suggested approach) and
their specific responsibilities within each PALO phase, decision-making authority,
escalation pathways is crucial for accountability and smooth operation but also for
further auditing purposes.



Steering Committee Board
Top management leading the initiative according to company vision.

Al Governance Board / Al Ethics Committee
Senior executives providing oversight, setting policy, and making Go/No-Go decisions.

Chief Al Officer (CAIO) / Head of Al Governance

Leads strategic implementation and operationalization of PALO.

Use Case Owner (Business Lead) Technical Lead / Al Dev Team Data Governance Lead / Data Scientists
Accountable for a specific Al use case throughout Responsible for technical design, development, Ensures data quality, privacy, and conducts bias
its lifecycle. and validation. assessments.

Al Ethics Legal & Compliance Risk Management Cybersecurity
Officer/Specialist(s) Liaisons Function Ensures the security of Al
Provides expert ethical guidance Advises on regulatory conformity Collaborates on risk identification systems and data against threats.

and facilitates assessments. and compliance risks. and treatment planning.

Figure 13: PALO, Al governance structure, roles and responsibilities for Responsible Al



7.3 Essential tools and templates (Examples/Excerpts)

PALO is supported by a set of practical tools and templates to guide organizations
through its evaluation process. These are designed to be adaptable to specific
organizational needs.

e PALO Al use case intake and ethical screening questionnaire: This
questionnaire is used in Phase 1 to gather initial information about a proposed Al
use case and conduct a high-level ethical screening. It draws inspiration from
various intake forms and ethical checklists.

Table 5: PALO Al Use Case Intake and Ethical Screening Questionnaire (Example
Excerpt)

Section Question Guidance / Considerations

1. Use case definition 1.1 Briefly describe the Focus on clarity of purpose
proposed Al use case and the and expected outcomes.
problem it aims to solve or
opportunity it addresses.

1.2 Who are the primary | Consider internal and external
intended users and stakeholders.
beneficiaries of this Al system?

2. Societal benefit and | 2.1 Describe the primary | Aligns with PALO principle of

impact societal benefit this Al use | Societal Well-being and OECD
case aims to achieve (e.g., principles.
improved health outcomes,
enhanced accessibility,

environmental sustainability).

2.2 lIdentify any vulnerable Early identification of potential
groups (e.g., based on age, disparate impacts is crucial for
disability, socio-economic fairness.

status, ethnicity) that might be
directly or indirectly affected by
this Al system. What are the
potential positive or negative
impacts on these groups?

3. Data considerations 3.1 What are the primary data Consider internal / external,
sources anticipated for training structured / unstructured / near




and operating this Al system?

real time data.

3.2 Does the anticipated data

include sensitive personal
information (e.q., health
records, financial data,

biometric data) or data related
to children?

Flags potential for high privacy
risk and stricter regulatory
requirements.

4. Initial
flags

ethical and risk

4.1 Could the Al system, if it

malfunctions or is misused,
lead to significant harm
(physical, psychological,
financial,  reputational) to

individuals or groups?

Initial assessment of safety
and potential negative
consequences.

4.2 |Is there a risk that the Al
system could make decisions
that are unfair, discriminatory,
or perpetuate existing biases?

Early flag for fairness and
non-discrimination concerns.

4.3 Will the decisions made by
the Al system be easily
understandable or explainable
to those affected?

Initial check for transparency
and explainability needs.

5. Alignment and oversight

5.1 How does this Al use case
align with the organization's
overall strategic objectives and
ethical values?

Ensures strategic fit and value
alignment.

5.2 What level of human
oversight is anticipated for the
Al system's decisions and
operations?

Considers human agency and
control from the outset.

aligned):

Comprehensive Risk and

Impact Assessment Template (ISO 42001/42005

A detailed template for Phase 2, guiding the systematic documentation of:

o ISO 42001 Risk assessment: Sections for identifying Al-specific risks
(technical, security, operational, data-related), analyzing their likelihood and
impact, evaluating existing controls, and planning risk treatments (mitigation,
avoidance, transfer, It includes mapping risks to ISO 42001 Annex A controls



where applicable.

o ISO 42005 Al System Impact assessment: Sections for defining the
assessment scope, identifying affected stakeholders (individuals, groups,
society), detailing the Al system's context of use, assessing potential positive
and negative impacts (intended, unintended, foreseeable misuse) across
various domains (ethical, social, economic, environmental, human rights), and
proposing measures to mitigate negative impacts and enhance positive ones.

e Responsible Al KPI dashboard template:
An illustrative template for tracking and visualizing key PALO KPIs from Part 4.

Table 6: PALO Responsible Al KPI Dashboard (lllustrative Template)

KPI KPI Name Current Target Trend (vs. Status Notes/Act
Category Value Value Prev. (Red/Amb ions
Period) er/Green)
Technical Model 88% >90% 1 Amber Further
Performa Accuracy tuning
nce (F1 Score) required
for class
X.
Model Drift 0.08 <01 Stable Green
Rate (PSI)
System 99.95% >99.9% Stable Green
Uptime
Business ROI 15% >20% 1 Amber Benefits
Value (Annualized) realization
slower
than
projected.
CSAT Score 82% >85% ! Red Investigate
drop in
Al-assiste
d
interaction
S.




Ethical Demographi 0.07 <0.05 Stable Amber Monitor
and c Parity closely;
Responsi Difference mitigation
ble Al applied.
Explainability | 3.8/5 >4.0/5 1 Green Positive
Score (User feedback
Survey) on new
explanatio
n features.
Number of | O 0 Stable Green
Privacy
Incidents
Energy 0.05 <0.045 ! Green Optimizati
Consumptio kWh kWh on
n per successful
Inference

These templates provide tangible starting points to ensure that PALO's comprehensive
approach is translated into practical and documented activities.

7.4 Addressing implementation hurdles and promoting a culture of Responsible
Al

Implementing a comprehensive framework like PALO is not without challenges and
organizations may encounter hurdles such as:

e Lack of expertise: Insufficient internal knowledge regarding Al ethics, risk
management specific to Al, or complex regulatory requirements.

e Resource constraints: Limited budget or personnel dedicated to Al governance
and ethical oversight.

¢ Resistance to change: Cultural inertia or pushback from teams accustomed to
faster, less scrutinized development cycles.

o Difficulty in measuring ethical KPIs: The perceived subjectivity or complexity of



quantifying ethical performance.

Integration with existing processes: Challenges in seamlessly embedding PALO
into established project management, IT governance, or risk management
workflows without creating undue friction.

Strategies for overcoming these hurdles include:

Strong leadership commitment: Visible and sustained support from top
management is crucial to signal the importance of responsible Al and secure
necessary resources.

Comprehensive training and awareness programs: Educating employees at all
levels about Al ethics, PALO principles and processes, and their specific roles and
responsibilities. This builds capacity and fosters a shared understanding.

Leveraging external expertise: Engaging consultants or external ethics advisors
where internal expertise is lacking, especially in the initial phases of PALO adoption
or for complex assessments.

Starting with pilot projects: As outlined in Section 7.1, piloting PALO on a limited
scale allows for learning, refinement and demonstrating value before
enterprise-wide rollout.

Iterative refinement of PALO: Treating the PALO framework itself as an evolving
system, subject to review and improvement based on practical experience and
feedback.

Cross-functional collaboration: Establishing clear communication channels and
collaborative routines between technical teams, business units, legal, ethics and
risk functions.

Ultimately, the successful implementation of PALO transcends mere procedural
adherence because it requires cultivating a culture of responsible Al within the
organization.

This cultural shift involves embedding ethical thinking into the daily work of everyone
involved in Al initiatives, from data scientists and engineers to product managers and
business leaders: it means promoting an environment where raising ethical concerns is
fundamental, where transparency is valued, and where the pursuit of innovation is
intrinsically linked with a commitment to human values and societal well-being.



Without a cultural transformation, even the most advanced and comprehensive
framework risks becoming a bureaucratic and expensive exercise rather than an
effective enabler of responsible Al.

PALQO's implementation guidance, therefore, must emphasize not only the "what" and
"how" of the framework but also the "why," promoting the ethical mindset necessary for
its sustained success.

Part 8: Advancing Responsible Al: Conclusion and future
directions

The PALO framework represents a significant step towards a more mature, principled
and comprehensive approach to evaluating Al use cases in the business context. Its
development is driven by the urgent need to balance the immense and almost
uncontrolled potential of Al with the ethical responsibilities that accompany its
deployment.

¢ 2 @

Innovate Responsibly Build & Maintain Trust Proactively Mitigate Risks
Promote ethically sound innovation aligned Enhance trust among customers, employees, Systematically identify and manage ethical,
with societal values, reducing the risk of and investors by demonstrating a clear legal, and reputational risks before they

deploying harmful systems. commitment to ethical Al escalate into crises.

© ~ e

Ensure Regulatory Preparedness Achieve Sustainable Success Enhance Brand Reputation
Align with key international standards (ISO), Create long-term value and organizational Position the organization as a leader in
principles (OECD), and emerging regulations resilience through Al systems that are fair, responsible Al, attracting talent, customers,

(EU Al Act). transparent, and beneficial. and partners.

Figure 14: The strategic value of adopting PALO

8.1 The strategic value of adopting the PALO framework

Why should companies evaluate PALO? Adopting the PALO framework offers
organizations substantial strategic value beyond mere compliance because embedding
ethical considerations, rigorous risk management and continuous monitoring throughout
the Al lifecycle, PALO enables businesses to:



e Innovate responsibly: promote Al innovation that is not only technologically
advanced but also ethically sound and aligned with societal values, reducing the
likelihood of deploying harmful or untrustworthy systems.

e Build and maintain stakeholder trust: Demonstrate a clear commitment to ethical
Al practices, thereby enhancing trust among customers, employees, investors,
regulators, and the wider public (trust is a critical intangible asset in the digital age).

e Proactively mitigate risks: Systematically identify, assess and mitigate a broad
spectrum of risks ethical, technical, legal, reputational and societal before they
escalate into costly failures or crises.

e Ensure regulatory preparedness and compliance: Align Al governance
practices with key international standards (ISO 42001, ISO 42005), principles
(OECD Al Principles), and emerging regulations (e.g., EU Al Act), reducing
compliance burdens and legal liabilities.

e Achieve sustainable Al-Driven success: Move beyond short-term gains to create
long-term value through Al systems that are fair, transparent, accountable, safe but
also beneficial. This contributes to the organization's resilience and long-term
viability in an increasingly Al-driven world.

e Enhance brand reputation and competitive advantage: Position the
organization as a leader in responsible Al, attracting talent, customers and partners
who prioritize ethical technology.

PALO provides the structure and tools for organizations to transform responsible Al from
a set of abstract ideals into concrete operational practices: Al initiatives are a force for
positive transformation.

8.2 Evolving PALO: Continuous improvement and adaptation to future Al
advancements

The field of Artificial Intelligence is characterized by rapid and continuous unpredictable
evolution and new capabilities, such as increasingly sophisticated GenerativeAl, Agentic
Al paradigms and progress towards Artificial General Intelligence (AGlI), will
undoubtedly introduce novel and unexplored ethical challenges and risk scenarios.
Similarly, societal norms and regulatory frameworks surrounding Al are also in a state of
flux.

Recognizing this dynamic environment, the PALO framework is not intended to be a



static document but exactly the opposite: It must be a living framework, subject to
ongoing review, refinement and adaptation. Mechanisms for its continuous improvement
should include:

Incorporating industry feedback: Actively soliciting and integrating feedback from
organizations that implement PALO to identify practical challenges, areas for
improvement, and emerging best practices.

Monitoring technological advancements: Regularly assessing the implications of
new Al technologies and research breakthroughs for the principles, processes, and
KPls within PALO.

Tracking regulatory and standards development: Updating PALO to remain
aligned with new or revised international standards, national regulations, and
influential ethical guidelines.

Learning from Al Incidents and near misses: Analyzing real-world Al incidents
(both internal and external to the organization) to extract lessons that can inform
updates to PALO's risk assessment methodologies and control recommendations.

Periodic review by an Al Governance body: The organization's Al Governance
Board or Ethics Committee should be tasked with periodically reviewing and
approving updates to the PALO framework to ensure its continued relevance and
effectiveness but also aligned with company’s core values.

PALO can remain a robust and forward-looking guide for organizations committed to be
leaders of the evolving terrain of Al ethics and governance, with the commitment that as
Al capabilities advance, so too does the capacity for their responsible and beneficial
application.

The journey towards truly principled Al is ongoing and PALO is designed to be a
steadfast companion on that path.
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