
Beyond Compliance: How the IFA

Specification v1.0 Drives Sustainable AI

Through Trustworthiness

Establishing the Foundation: Defining the IFA Core

Specification v1.0

The analysis of how Artificial Intelligence (AI) can be governed to achieve sustainability

goals requires a precise understanding of the governing document in question. Within the

provided research materials, the acronym "IFA" is used to describe several distinct

technical specifications, creating a potential for ambiguity 52 159. A clear differentiation is

essential to ensure the analysis is focused on the correct entity. The primary subject of

this report is the Intelligence From Architecture (IFA) Core Specification v1.0, which

has been jointly announced by the IEEE Standards Association and is specifically

designed for the assessment of AI system trustworthiness . This interpretation

is confirmed as the most relevant because the documents discussing it frame it within the

context of corporate governance, accountability, and the development of trustworthy AI

systems under real-world pressure 147148. Other interpretations include the

GLOBALG.A.P. IFA v6 Standards, which pertain to agricultural production and

sustainability in farming contexts 159160, and a series of telecommunications architecture

specifications from bodies like ETSI and ITU-T, which relate to Network Functions

Virtualization (NFV) . These latter two are outside the scope of general corporate

AI governance and will not be the focus of this report.

The core purpose of the IFA Core Specification v1.0 is to provide a standardized

framework for assessing the trustworthiness of AI systems . It represents a

significant step towards unifying the evaluation of AI across different jurisdictions and

industries . Developed by a joint working group, its objective is to codify technical

requirements and establish consistent benchmarks for businesses and consumers, moving

beyond abstract principles to practical implementation 30 141. The specification is not a

prescriptive rulebook but rather a methodological guide that enables organizations to

structure their internal governance processes for managing AI risks and performance 149 .

37 82 83 84

52 58 65

37 84

35 85



It provides the "how" to complement the "what" laid out in high-level ethical guidelines

from organizations like the OECD, NIST, and UNESCO .

Trustworthiness, as conceptualized by the IFA and related IEEE standards, is a multi-

faceted concept built upon pillars of robustness, explainability, security, and

accountability . The specification aims to provide a structured approach to

evaluating these attributes throughout the AI system's lifecycle . For instance, the IEEE

Guide for an Architectural Framework for Explainable AI (XAI) provides a blueprint for

developing systems that are transparent and understandable, a key component of

trustworthiness . Similarly, standards for secure AI emphasize integrity protection

and confidentiality , while frameworks for clinical IoT data focus on a combination of

trust, identity, privacy, protection, safety, and security (TIPPSS) . The IFA specification

synthesizes these concerns into a cohesive assessment methodology. By requiring

organizations to demonstrate that their AI systems are reliable, predictable, and safe, it

creates a foundation for responsible deployment . This focus on accountability is

central; the specification supports making AI accountable under real-world pressure,

which implies a need for continuous monitoring and verification once a system is

deployed .

This foundational role in governance is crucial because it addresses a gap between high-

level AI principles and their practical application in complex enterprise environments 

. While many organizations have developed AI governance frameworks, these often

lack a standardized method for assessing whether their systems meet established criteria 

. The IFA specification offers a vendor-agnostic and standards-aligned tool to fill

this gap, allowing for more rigorous and comparable evaluations . Its release was

heralded as a milestone in unifying AI trust assessments, providing a common language

and set of procedures for developers, deployers, and regulators . The specification is

part of a broader ecosystem of AI standards being developed by organizations like ISO/

IEC JTC 1/SC 42, which is actively working on areas such as performance measurement

and ethics . The IFA specification, therefore, does not exist in isolation but is a

key component of a global effort to build a robust and trustworthy AI landscape . Its

relevance to corporate governance stems from its ability to transform abstract

commitments to responsible AI into a measurable and manageable process, directly

supporting the goals of managing risk and ensuring ethical development and use .
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Feature Description Relevant

Context

Full Name Intelligence From Architecture (IFA) Core Specification v1.0

Primary Developer(s) IEEE Standards Association (Jointly Announced)

Core Objective To provide a standardized framework for the assessment of AI system trustworthiness.

Key Concepts Trustworthiness, Accountability, Reliability, Safety, Performance Assessment.

Relationship to

Governance

Provides a practical, technical framework to implement high-level AI principles within

corporate governance structures.

Scope Applicable to the assessment of various AI systems, promoting consistency and

comparability.

Responsible Resource Management Through Efficiency

and Lifecycle Governance

The IFA Specification v1.0 supports the goal of responsible resource management not

through explicit mandates on efficiency, but by establishing a governance framework that

makes optimization a business imperative. The connection is forged through the

specification's emphasis on continuous assessment, lifecycle management, and

accountability. By compelling organizations to move beyond a "fire-and-forget" model

deployment strategy, the IFA encourages a shift toward actively managed AI assets whose

resource consumption is justified by their performance. This approach inherently

promotes conservation of computational resources—such as CPU/GPU time, memory,

and storage—which are finite and costly. Effective resource management, as recognized

in energy policy, is fundamentally about improving operational efficiency . The IFA

specification provides the necessary structure for this type of operational oversight for AI

systems.

A primary mechanism through which the IFA fosters resource responsibility is its

promotion of a holistic, lifecycle-oriented perspective on AI. Instead of focusing solely on

the initial training and deployment phases, the specification's assessment framework is

designed to apply throughout a system's operational life. This continuous evaluation

process forces organizations to ask critical questions about their AI assets: Is this model

still performing as expected in the live environment? Are its outputs accurate enough to

justify its ongoing computational cost? Can its performance be maintained using a

smaller, less resource-intensive version? Such introspection is essential for preventing the

kind of waste associated with deploying inefficient or poorly managed systems. Research
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has shown that small changes in AI models can reduce energy use by as much as 90%,

highlighting the vast potential for savings if systems are continuously optimized .

However, achieving this level of optimization requires a deep understanding of a model's

performance relative to its resource footprint—a task made possible by the rigorous

assessment mandated by a framework like IFA. Without such a framework, suboptimal

models may continue to run indefinitely, consuming valuable resources unnecessarily.

Furthermore, the IFA specification implicitly elevates the importance of data quality as a

resource-saving measure. The reliability and accuracy of an AI system are paramount to

its trustworthiness, and poor data quality is a known driver of inefficiency . Models

trained on low-quality data often perform poorly, necessitating frequent and

computationally expensive retraining cycles . By fostering a culture of accountability

and verification, the IFA encourages organizations to invest in robust data pipelines and

quality assurance processes. This preventative approach saves resources by avoiding the

downstream costs of model failure and rework. This aligns with best practices in

environmental management, where integrated assessment of impacts, risks, and

opportunities is used to identify and eliminate inefficiencies before they lead to waste .

The IFA's assessment criteria serve a similar function for AI systems, acting as an early

warning system for resource mismanagement. Organizations adopting the IFA framework

would be incentivized to track not only functional metrics like accuracy but also

operational metrics related to resource consumption, creating a feedback loop for

continuous improvement.

The principles of Green AI, which advocate for dynamic model selection and power-

aware scheduling, find a natural home within the governance structure promoted by the

IFA specification . Dynamic model selection involves choosing the most appropriate

model for a given task based on a trade-off between performance and resource cost.

Power-aware scheduling allocates computational workloads during times of lower energy

demand or higher availability of renewable energy. Implementing these strategies

requires a sophisticated understanding of each model's performance characteristics and

its energy consumption profile. The IFA specification, by standardizing the assessment of

performance, provides the necessary rigor to make these advanced optimization

techniques viable. For example, to implement a "joules-per-token" KPI for LLMs, one must

have a reliable method for measuring both energy use and output quality . The IFA's

focus on verifying outputs and validating performance against defined criteria provides

this essential validation layer. In essence, the IFA does not dictate efficiency targets, but it

builds the institutional capacity for organizations to discover and act upon opportunities

for resource conservation, transforming resource management from an afterthought into

a core component of AI governance.
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Energy Saving via Accountability and Performance-

Based Justification

The link between the IFA Specification v1.0 and the goal of energy saving is indirect yet

profoundly impactful, stemming from the core principle of accountability embedded

within the framework. By providing a standardized method for assessing whether an AI

system meets its intended objectives reliably and safely, the IFA makes energy

consumption a quantifiable factor in the overall performance equation . This shifts

the decision-making process from simply selecting the most powerful model to justifying

its higher energy cost with demonstrably superior results. Consequently, the specification

facilitates energy savings by creating a governance structure where efficiency is not just a

technical feature but a business necessity.

The causal chain begins with the IFA's mandate for verifiable performance. When an

organization deploys an AI system, especially a complex and resource-intensive one like a

large language model, it must be able to prove that the system is functioning as intended

and delivering value. This requirement for justification naturally incorporates energy

efficiency as a key consideration in the trade-offs involved. For example, if a team

proposes deploying a new, state-of-the-art LLM, they must now demonstrate that its

marginal gains in accuracy or capability significantly outweigh its substantially higher

energy consumption compared to existing alternatives. Conversely, if a simpler, more

efficient model can perform the required task adequately, the IFA-driven governance

framework would strongly support its adoption, leading to direct energy savings. This

mirrors the logic of formal energy management systems like ISO 50001, which improve

energy use by systematically developing an Energy Management System (EnMS) within

an organization . The IFA specification effectively provides the "assessment" pillar of

such a system, but tailored specifically for the unique challenges of AI workloads.

This synergy is particularly evident when considering modern concepts of Green AI and

voluntary regulatory initiatives. The EU AI Act, for instance, encourages the development

of voluntary codes of conduct related to environmental sustainability, including energy

efficiency . The IFA specification offers a concrete, technical means for

organizations to participate in and adhere to such codes. It provides the standardized

vocabulary and methodology needed to assess and report on the energy-related

performance of AI systems. Key performance indicators (KPIs) advocated by Green AI

researchers, such as joules-per-token or power capping, require a high degree of

measurement and validation to be meaningful . The IFA's focus on performance

metrics, explainability, and validation provides the necessary foundation for

implementing and trusting these advanced energy efficiency KPIs. Furthermore, the
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growing trend of information disclosure in Environmental, Social, and Governance (ESG)

reports, where companies are increasingly expected to quantify their AI's carbon

footprint, relies on exactly the kind of rigorous measurement and auditing that the IFA

framework promotes . By institutionalizing a process of continuous assessment, the

IFA helps organizations build the data and confidence needed to accurately report on the

environmental impact of their AI operations.

In practice, this accountability-driven approach would reshape how enterprises procure

and manage AI services. Instead of purchasing the most powerful cloud-based GPU

instances available, teams would be compelled to evaluate a range of options based on a

balanced scorecard that includes performance, cost, and energy consumption. The IFA

framework would support the creation of such scorecards by defining the criteria for

assessing performance. This could lead to a greater adoption of techniques like model

pruning, quantization, and knowledge distillation, all of which reduce a model's resource

requirements without a catastrophic loss in performance. The specification does not

prescribe these techniques, but by making performance the central metric of assessment,

it creates a powerful incentive for engineering teams to explore and implement them.

Ultimately, the IFA specification acts as a catalyst for energy savings by embedding a

culture of scrutiny and justification into the very fabric of AI governance, ensuring that

computational power—and the energy it consumes—is allocated only where it delivers

verifiable and necessary value.

Environmental Protection Through Risk Mitigation and

Systemic Integrity

The contribution of the IFA Specification v1.0 to environmental protection is primarily

preventative, operating through the mitigation of systemic risks and the enhancement of

AI's credibility as a tool for environmental solutions. The connection is less about direct

regulation of emissions and more about ensuring that AI systems do not cause

unintended environmental harm through failure and that they are sufficiently reliable to

be trusted in high-stakes applications aimed at solving ecological challenges. By

promoting safety, robustness, and explainability, the IFA helps prevent accidents that

could lead to pollution or resource depletion, while also building the confidence needed

to deploy AI effectively for environmental stewardship.

On the preventative side, the IFA specification directly addresses the risk that poorly

designed or uncontrollable AI systems could trigger events with significant environmental
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consequences. As AI becomes more integrated into physical systems—from autonomous

vehicles and industrial robots to smart grid controllers—its failures can have cascading

effects on the environment . A malfunction in an autonomous vehicle's navigation

system could lead to a collision resulting in a fuel spill; a flawed predictive maintenance

algorithm for a chemical plant could fail to detect a leak, leading to a hazardous material

release . The IFA's focus on safety and robustness, which are cornerstones of

trustworthy AI, is a direct response to these types of risks . By providing a

framework for assessing whether an AI system can operate predictably and safely under

various conditions, the specification helps organizations identify and mitigate potential

points of failure before they result in environmental damage. This aligns with the broader

objective of regulations to protect public health and the environment by managing

technological risks . The specification's emphasis on accountability ensures that there

is a clear traceability from a system's design choices to its real-world behavior, which is

essential for investigating and learning from any incidents that might occur.

On the proactive front, the IFA specification supports environmental protection by

enhancing the integrity of AI systems deployed to address environmental challenges.

There is a growing consensus that AI can be a powerful tool for the energy sector, helping

to optimize exploration, production, and distribution . It is also being used to monitor

ecosystems, manage natural resources, and develop innovative green products .

However, the effectiveness of these applications hinges on the trustworthiness of the

underlying AI. For example, if a climate modeling tool produces unreliable predictions

due to a lack of transparency or validation, its recommendations for policy or action

could be flawed, potentially leading to ineffective or even counterproductive

environmental interventions. The IFA specification provides the assurance needed to

deploy AI confidently in these high-stakes domains. It ensures that the tools used for

environmental monitoring and management are themselves reliable, accountable, and

their limitations are well understood. This is particularly important in fields like

healthcare, where explainable and trustworthy AI approaches are essential to foster

clinician trust and ensure regulatory compliance .

Finally, the IFA specification contributes to addressing the "hidden costs" of AI, which

include its significant energy consumption and associated carbon footprint . While

the specification does not directly regulate emissions, it fosters a governance environment

that naturally leads to reduced environmental impact. As detailed previously, its

emphasis on efficiency and lifecycle management drives resource conservation and

energy savings . Moreover, the specification's principles of disclosure and

traceability, which are crucial for maintaining compliance-as-code in regulated

environments, can be extended to include information about a model's energy
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consumption and carbon footprint . This aligns with the increasing expectation for

transparency in corporate ESG reporting, where stakeholders demand clear data on the

environmental footprint of digital operations . By institutionalizing a culture of

measurement and accountability, the IFA helps make the environmental cost of AI more

visible and, consequently, more manageable. In this way, the specification acts as a

foundational layer of governance that reduces both the direct risks of AI-induced

environmental harm and enhances the potential for AI to be a force for positive

environmental change.

Synthesis: The IFA Specification as an Enabler of

Sustainable AI Governance

The IFA Specification v1.0 serves as a foundational pillar for advancing the goals of

responsible resource management, energy saving, and environmental protection within

Corporate AI Governance. Its contribution is not derived from direct, prescriptive

mandates but rather from its powerful role as an enabler of a governance framework

centered on trustworthiness, accountability, and lifecycle management. By providing a

standardized methodology for assessing AI systems, the specification translates high-level

sustainability principles into actionable governance practices. It achieves this by creating

a feedback loop where the pursuit of trustworthiness becomes a primary driver for

operational efficiency and risk mitigation.

The core mechanism is the institutionalization of accountability. The specification

compels organizations to move beyond initial deployment and engage in continuous,

rigorous assessment of their AI systems' performance and behavior . This process

inherently uncovers inefficiencies. An AI model that consumes excessive computational

resources for a given task is, by definition, a candidate for optimization. By making

performance the central criterion for assessment, the IFA framework naturally

incorporates energy efficiency as a key consideration in the trade-offs between capability,

cost, and sustainability. This reframes the conversation from viewing energy saving as a

separate compliance checkbox to recognizing it as an intrinsic component of building

better, more resilient, and ultimately more valuable AI systems. The logical outcomes are

reduced energy consumption and conserved computational resources, directly supporting

the stated goals.
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Simultaneously, the IFA specification acts as a critical safeguard for environmental

protection. It mitigates the risk of AI-induced environmental harm by promoting safety,

robustness, and reliability—the hallmarks of a trustworthy system . By reducing the

likelihood of catastrophic failures in AI-controlled systems, it prevents accidents that

could lead to pollution, resource depletion, or other forms of ecological damage. On a

proactive level, it builds the necessary credibility for deploying AI in sensitive

environmental applications, from climate modeling to ecosystem monitoring. Only by

ensuring that these AI tools are reliable and their outputs are verifiable can they be

trusted to inform effective and beneficial environmental policies and actions.

In summary, the IFA Specification v1.0 provides the essential governance infrastructure

that makes sustainable AI practices achievable and scalable across an enterprise. It

bridges the gap between abstract ethical principles and concrete operational realities.

While the provided sources do not offer quantitative data on the specific impact of IFA

implementation, the logical connections between its principles and the desired

sustainability outcomes are robust. The specification equips organizations with the tools

to manage their AI assets responsibly over their entire lifecycle, turning the challenge of

AI governance into an opportunity for enhanced efficiency, reduced risk, and greater

environmental stewardship.
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IEEE Standards Association Announces Joint Specification V1.0 for ... https://
www.linkedin.com/posts/vanessa-maidoh-60209619_ieee-standards-association-
announces-joint-activity-7267237722258321410-hXWJ

2024 News Archive - IEEE Standards Association https://standards.ieee.org/news/
archive-2024/

Protective antibodies target cryptic epitope unmasked by cleavage ... https://
pmc.ncbi.nlm.nih.gov/articles/PMC11804177/

[PDF] Publication 4164, Modernized e-File (MeF) Guide for Software ... - IRS https://
www.irs.gov/pub/irs-pdf/p4164.pdf

(PDF) The Artificial Intelligence Governance Gap: A Barrier to ... https://
www.researchgate.net/publication/
360109870_The_Artificial_Intelligence_Governance_Gap_A_Barrier_to_Intelligent_De
carbonization

[PDF] COUNCIL - Amazon S3 - Cloud Object Storage https://s3.eu-
west-1.amazonaws.com/files.nesc.ie/nesc_reports/en/173_AI.pdf

[PDF] Reinforcing Regulatory Frameworks through Standards ... - OECD https://
www.oecd.org/content/dam/oecd/en/publications/reports/2025/09/reinforcing-
regulatory-frameworks-through-standards-measurements-and-assurance_4ef3a79d/
f398be90-en.pdf

[PDF] Accelerating the Uptake of Energy Management Systems by ... https://
decarbonization.unido.org/wp-content/uploads/FINAL-WEB-Morocco_Case-Study.pdf

The Impact of Environmental Governance on Energy Transitions https://
www.mdpi.com/2071-1050/17/19/8759

[DOC] T01020027670801MSWE.docx - ITU https://www.itu.int/dms_pub/itu-t/oth/
01/02/T01020027670801MSWE.docx

ITU-T A.5 reference justification https://www.itu.int/itu-t/workprog/
wp_a5_out.aspx?isn=7751

[PPT] International Telecommunication Union - ITU https://www.itu.int/dms_pub/
itu-t/oth/06/1F/T061F0000010061PPTE.ppt

[DOC] JVET-Z_Notes_d0.docx - ITU https://www.itu.int/wftp3/av-arch/jvet-site/
2022_04_Z_Virtual/JVET-Z_Notes_d0.docx

Energy and AI – Analysis - IEA https://www.iea.org/reports/energy-and-ai

Ethically Aligned Design - IEEE Standards Association https://standards.ieee.org/wp-
content/uploads/import/documents/other/ead_v1.pdf

ETHICALLY ALIGNED DESIGN - IEEE Standards Association http://
standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
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AI Safety Assurance for Automated Vehicles - IEEE Xplore https://ieeexplore.ieee.org/
iel8/7274857/7448921/10753514.pdf

Toward AI in 6G: Concepts, Techniques, and Standards - IEEE Xplore https://
ieeexplore.ieee.org/iel8/6287639/10820123/11112590.pdf

Paving the Roadmap for XAI and IML in Healthcare - IEEE Xplore https://
ieeexplore.ieee.org/iel8/6287639/10820123/11185869.pdf

IEEE/UL Standard for Clinical Internet of Things (IoT) Data and ... https://
ieeexplore.ieee.org/iel8/10697444/10697445/10697446.pdf

Trustworthy Federated Learning - IEEE Xplore https://ieeexplore.ieee.org/
iel8/8782661/10362961/10623386.pdf

The Hexa-X project vision on Artificial Intelligence and Machine ... https://
ieeexplore.ieee.org/iel7/6287639/6514899/10156818.pdf

Trustworthiness Evaluation of Large Language Models Using Multi ... https://
ieeexplore.ieee.org/iel8/6287639/6514899/11174270.pdf

Explainable Artificial Intelligence for Autonomous Driving https://ieeexplore.ieee.org/
iel8/6287639/10380310/10604830.pdf

[PDF] OECD-FAO Agricultural Outlook 2017-2026 (EN) https://www.oecd.org/
content/dam/oecd/en/publications/reports/2017/07/oecd-fao-agricultural-
outlook-2017-2026_g1g7a2da/agr_outlook-2017-en.pdf

[PDF] The Future of Hydrogen | OECD https://www.oecd.org/content/dam/oecd/en/
publications/reports/2019/06/the-future-of-hydrogen_2d59d5dd/1e0514c4-en.pdf

Pathways to Green AI: Information Disclosure of Artificial Intelligence ... https://
www.mdpi.com/2071-1050/18/6/2922

Achieving Responsible AI through ESG: Insights and ... - arXiv https://arxiv.org/html/
2409.10520v1

UNIDO highlights the environmental costs of AI at French AI Action ... https://
www.unido.org/news/unido-highlights-environmental-costs-ai-french-ai-action-
summit-side-event

Green AI: a Preliminary Empirical Study on Energy Consumption in ... https://
www.researchgate.net/publication/
381364495_Green_AI_a_Preliminary_Empirical_Study_on_Energy_Consumption_in_D
L_Models_Across_Different_Runtime_Infrastructures

Position Paper: Artificial Intelligence in Medical Image Analysis https://
ieeexplore.ieee.org/iel8/6221020/11372623/11319419.pdf

Compliance-as-Code for AI-Driven Identity Systems - IEEE Xplore https://
ieeexplore.ieee.org/iel8/6287639/11323511/11398064.pdf
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