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Section 1

Executive Summary

Key insights and strategic recommendations for sustainable infrastructure development

From Compliance to Competitive Advantage

The corporate sustainability landscape has reached an inflection point. Mandatory climate reporting
frameworks, most notably the EU Corporate Sustainability Reporting Directive (CSRD) and the global
standards of the International Sustainability Standards Board (ISSB) now require tens of thousands of
companies to produce emissions disclosures, climate risk assessments, and ESG data with unprecedented
rigor.

Yet the overwhelming majority of organizations remain trapped in a 'report-and-review' loop:
sustainability data languishes in spreadsheets and siloed platforms, while operational decisions continue
to rely on fragmented manual processes and lagging governance.

This paper argues that the most consequential shift in corporate sustainability is not the expansion of
reporting mandates, but the emergence of a new technological paradigm: AI-powered ESG intelligence.
By integrating artificial intelligence from generative AI for gap analysis to agentic systems for
autonomous execution, organizations can transition from static, retrospective compliance to dynamic,
predictive, and value-creating sustainability performance management.

The Three-Pillar Framework

Drawing on 2025-2026 industry data, case studies from leading global enterprises, and emerging
academic research, this paper presents a three-part framework for AI-driven ESG transformation:

» Detect gaps before they become liabilities: Generative Al and machine learning enable real-time
identification of data deficiencies, compliance gaps, and emerging risks- reducing analysis timelines
from months to weeks.

» Turn ESG data into P&L impact: Al connects sustainability metrics directly to operational and
financial performance, enabling organizations to optimize energy use, reduce waste, and unlock cost
savings while meeting regulatory requirements.

© 2026 Green Infrathink Foundation. All rights reserved. Page 3
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» Provide real-time proof, not retrospective promises: Agentic Al systems and continuous monitoring
platforms replace annual disclosures with always-on, auditable sustainability performance data,
transforming ESG from a compliance burden into a durable competitive advantage.

The Evidence

88% 2 X 75%

of organizations have deployed at value captured by Al-led reduction in ESG reporting time with
least one AI application (McKinsey, sustainability leaders vs peers (Bain agentic Al (Gardenia Technologies,
2025) & Company, 2025) 2025)

"The organizations that win in 2025 will be those that stop viewing
sustainability as a compliance phase and start accepting volatility as the new

normal.”
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Section 2

Introduction

The ESG Inflection Point

1.1 From Voluntary Ambition to Mandatory Rigor

The past five years have witnessed a fundamental transformation in the corporate sustainability
landscape. What began as voluntary reporting frameworks and aspirational net-zero pledges has rapidly
evolved into a regime of mandatory disclosures backed by legal liability and financial consequences. This
shift marks a transition from intent-driven sustainability to accountability-driven systems, where
organizations are expected not only to commit, but to quantify, substantiate, and defend their
performance.

The Corporate Sustainability Reporting Directive, which entered into force in stages from 2024 onward,
now requires affected companies to report against the European Sustainability Reporting Standards
(ESRS) initially comprising over 1,000 granular data points across environmental, social, and governance
dimensions. While subsequent revisions by EFRAG have aimed to streamline and rationalize these
requirements, the underlying expectation remains unchanged: ESG data must be decision-useful,
comparable, and capable of withstanding audit-level scrutiny. This represents a clear departure from
earlier frameworks where narrative disclosures and selective metrics were often sufficient.

In parallel, the International Sustainability Standards Board is establishing a global baseline for
sustainability reporting, with increasing adoption across Asia-Pacific and other regions. The convergence
of such frameworks signals not just regulatory expansion, but standardization reducing flexibility in how
organizations interpret, measure, and present sustainability performance. For companies operating
across jurisdictions, this introduces a new layer of complexity: aligning internal systems to multiple,
evolving standards while ensuring consistency and traceability of data.

The cumulative effect is a redefinition of ESG from a peripheral reporting function to a regulated
information system. Organizations are no longer evaluated solely on ambition or disclosure
completeness, but on the integrity, continuity, and usability of their sustainability data. This shift, while
necessary, also exposes the limitations of existing internal systems that were never designed to operate
at this level of rigor or scale.

© 2026 Green Infrathink Foundation. All rights reserved. Page 5
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1.2 The Compliance Trap

The typical corporate response to rising ESG mandates has been to strengthen reporting infrastructure
without fundamentally rethinking how sustainability is embedded within operations. In practice, this has
led to the layering of new tools, templates, and processes onto existing systems, rather than a structural
integration of ESG into decision-making workflows. Sustainability teams continue to aggregate data from
disparate sources, reconcile inconsistencies manually, and populate static disclosure formats, repeating
the cycle each reporting period with incremental improvements but limited transformation.

This approach struggles to keep pace with the volume, velocity, and interconnected nature of
sustainability decisions, which increasingly span energy systems, procurement networks, logistics flows,
product lifecycles, and workforce dynamics. The result is a growing imbalance: while reporting
requirements are becoming more granular and frequent, the underlying processes remain slow, resource-
intensive, and largely disconnected from operational realities.

Industry observations reflect this strain. A significant proportion of sustainability leaders report that a
substantial share of their effort is consumed by administrative reporting tasks, often at the expense of
strategic initiatives. More critically, the current model incentivizes compliance completeness over
operational insight- prioritizing what can be reported over what can be improved.

The compliance trap is therefore not just a matter of inefficiency, but of misalignment. It is characterized
by three persistent limitations:

e Reactive, not predictive: Risks, inconsistencies, and data gaps are typically identified only during
audits or reporting cycles, by which time corrective action is delayed and often more costly. The
absence of forward-looking systems limits the ability to anticipate and mitigate emerging issues.

o Siloed, not integrated: ESG data remains confined within specialized platforms or isolated
datasets, with limited interoperability with financial systems, supply chain data, or operational
controls. This fragmentation prevents organizations from understanding sustainability performance
in conjunction with business performance.

e Retrospective, not real-time: Periodic disclosures provide historical snapshots rather than
actionable insights. Without continuous visibility into current performance, organizations are unable
to respond dynamically to deviations, inefficiencies, or evolving risks.

Taken together, these limitations constrain ESG to a compliance function rather than enabling it as a
strategic lever. As regulatory expectations continue to intensify, this gap between reporting capability and
operational intelligence is likely to widen unless organizations fundamentally rethink how sustainability
data is generated, interpreted, and applied.

© 2026 Green Infrathink Foundation. All rights reserved. Page 6
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1.3 The Al Imperative

Artificial intelligence offers a pathway out of this trap. When applied to ESG data and processes, Al shifts
sustainability from a periodic compliance exercise into a dynamic, continuously evolving operational
capability. The significance of this transition lies not merely in automation, but in the ability to process
fragmented, high-frequency data streams and convert them into actionable insights. Instead of relying
on manual aggregation and delayed interpretation, Al systems enable organizations to interpret patterns,
identify anomalies, and respond to sustainability signals as they emerge within day-to-day operations.

"Instead of static dashboards or one-off forecasts, forward-looking companies
now deploy Al agents that autonomously perceive real-time signals, plan
multi-step interventions, and adapt based on outcomes, transforming
sustainability into a dynamic, continuously improving cycle." — KPMG, 2025

What distinguishes this shift is the movement from visibility to intervention. Traditional ESG systems
are designed to observe and report, whereas Al-enabled systems are increasingly capable of influencing
outcomes, whether through optimizing energy consumption, improving asset utilization, or identifying
inefficiencies across operational networks. In this sense, Al does not simply enhance reporting efficiency;
it repositions sustainability as a feedback-driven system embedded within core business processes.

The 2025 report by McKinsey & Company, Beyond ESG: From Checklists to Capabilities, reinforces this
direction by arguing that the future of ESG lies not in expanding disclosure frameworks, but in
strengthening organizational capabilities. This paper builds on that premise by outlining how AI-powered
systems enable this transition in practical terms- bridging the gap between data, decision-making, and
execution. By integrating predictive models, intelligent automation, and adaptive learning systems,
organizations can move beyond checklist-driven compliance toward ESG performance that is
measurable, responsive, and directly linked to operational and financial outcomes.

© 2026 Green Infrathink Foundation. All rights reserved. Page 7



GREEN
Gl ' runoiton Al Powered ESG Intelligence | May 2026

Section 3

Pillar One

Detecting Gaps Before They Become Liabilities

2.1 The Challenge of Incomplete and Decentralized Data

For most large organizations, ESG data is neither complete nor centralized. A global consumer health
retailer that engaged Ekimetrics for a CSRD gap analysis found its sustainability data 'decentralized and
scattered across the whole organization,' with no sizing of the gap to meet regulatory deadlines. Financial
institutions face analogous challenges: many counterparties, particularly smaller or private firms, do not
report GHG emissions at all, forcing reliance on sector-average proxies that introduce substantial bias
and eliminate firm-level differentiation.

Traditional gap analysis, manually gathering data and transposing it into reporting matrices of 1,200+
disclosure requirements requires heavy time and resource investment. The typical process can consume
six months or more, leaving insufficient runway for remediation before filing deadlines.

2.2 Generative Al for Accelerated Gap Analysis

Generative Al offers a transformative alternative. Ekimetrics deployed its ESG Copilot tool for the
aforementioned retailer, leveraging generative Al to analyze millions of data points across reports and
policies. The tool consolidated decentralized data, transposed it into the CSRD reporting matrix, and
scored existing reporting against all 1,200+ disclosure requirements both qualitative and quantitative.

The results were dramatic: six weeks versus six months. The solution provided detailed recommendations
for improvements for 100% of data points and enabled continuous reassessment as the client progressed
on its reporting journey.

Gardenia Technologies achieved similar acceleration through its Report GenAlI solution, built on Amazon
Bedrock. The system uses agentic Al to automatically pre-fill ESG disclosure reports by integrating data
from corporate databases, document stores, and web searches, reducing sustainability reporting time by
up to 75%. One client, Omni Helicopters International, reduced CDP reporting time from one month to
one week.

© 2026 Green Infrathink Foundation. All rights reserved. Page 8
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2.3 Machine Learning for Emissions Data Estimation

Where disclosure data is entirely absent, machine learning provides a rigorous alternative to sector-
average proxies. Zanders, in collaboration with a leading international bank, developed supervised ML
models to estimate Scope 1 and 2 GHG emissions intensity based on financial firm-level characteristics
including assets, turnover, property plant and equipment, EBIT, industry classification, ESG scores, and
energy consumption.

The ML approach restored firm-level differentiation in GHG emissions intensity that is lost under sector-
average proxies, enabling financial institutions to distinguish leaders from laggards in the low-carbon
transition a critical capability for portfolio alignment and net-zero tracking.

2.4 Explainable Al for Trustworthy Risk Assessment

As Al systems are increasingly deployed for ESG risk detection, the demand for transparency and
explainability has grown correspondingly. A 2026 study published in Sustainability introduced an AI-
enhanced ESG framework using explainable AI (XAI) and bias-mitigation techniques to improve
transparency and comparability of sustainability assessments across sectors. The findings provide
preliminary evidence that XAI-driven frameworks can enhance the trustworthiness and regulatory
compliance of ESG analytics, particularly under the EU AI Act and CSRD.

Responsible AI frameworks that ensure systems are transparent, explainable, and rigorously overseen
are becoming nonnegotiable, with organizations building policies covering data privacy, model
transparency, accountability, bias controls, human oversight, and ethical deployment.

2.5 Beyond Detection to Continuous Monitoring

The most advanced organizations are moving beyond periodic gap analysis to continuous risk
monitoring. GlobalData's Company Filing Analytics Database reveals that companies are embedding Al
into ESG areas including predictive maintenance, ESG risk monitoring, pollution forecasting, and climate
resilience building. ADNOC Gas, for example, implemented a Centralized Predictive Analytic Diagnostic
system upgraded with Al-based prescriptive advisory. Norilsk Nickel uses Al to forecast pollution levels,
analyzing air flow patterns to predict emission plumes and proactively scale back production.

These capabilities shift the organizational posture from reactive remediation to proactive prevention,
detecting gaps not after they have materialized as regulatory violations or financial losses, but before.

© 2026 Green Infrathink Foundation. All rights reserved. Page 9
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Section 4

Pillar Two

Turning ESG Data into P&L Impact

3.1 The Missing Link Between Sustainability and Profitability

Despite sustained corporate investment in sustainability, many organizations have struggled to translate
ESG efforts into measurable financial outcomes. The underlying constraint is not the absence of data, but
the way it is structured and used. ESG information typically exists across engineering systems,
procurement databases, logistics platforms, and reporting tools that operate in isolation. As a result, even
when data is available, it lacks the coherence required to inform decision-making at a financial or
operational level.

As PwC’s Sammy Lakshmanan observed, “a disproportionate amount of time is being spent on collecting
data rather than analyzing and acting on such information.” This imbalance highlights a deeper
inefficiency: organizations are investing heavily in measurement without unlocking corresponding value.
The missing link is therefore not better reporting, but better integration where sustainability data is no
longer treated as an external layer, but as an input into core business systems.

When Al is able to map how energy, materials, and transport flows interact across operations, ESG
metrics begin to align directly with cost structures and margins. This shifts sustainability from a
descriptive function to an analytical one where inefficiencies are not just identified but quantified in
financial terms and acted upon in near real time.

3.2 Energy Optimization

Rising energy demand, volatile pricing, and tightening grid capacity have elevated energy management
from a back-end efficiency concern to a strategic priority. Traditional approaches rely on static
consumption patterns and post-facto analysis, limiting the ability to respond dynamically to changing
conditions. Al introduces a more responsive model by forecasting grid carbon intensity, congestion, and
short-term price fluctuations with increasing accuracy.

This enables organizations to align energy consumption with optimal windows shifting energy-intensive
workloads such as industrial processes, data processing, or manufacturing cycles to periods when energy
is cleaner, more available, or more cost-efficient. The significance lies not just in cost savings, but in the
ability to optimize without major capital intervention. Emissions reductions, improved energy reliability,
and lower operating costs can be achieved simultaneously, demonstrating how sustainability and
efficiency can converge when supported by intelligent systems.

© 2026 Green Infrathink Foundation. All rights reserved. Page 10
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3.3 Supply Chain Intelligence

Supply chains represent one of the most complex and financially material dimensions of ESG, where
environmental impact, cost pressures, and operational risks intersect. However, visibility across supply
chains is often fragmented, with limited insight into how supplier practices, material choices, and
external disruptions influence overall performance.

AT enables a shift from fragmented visibility to integrated intelligence. By consolidating supplier data,
procurement patterns, and external risk signals, organizations can identify where emissions, resource
use, and cost inefficiencies converge. This allows decision-makers to move beyond static supplier
evaluations toward dynamic sourcing strategies that respond to changing conditions.

"AI agents continuously monitor supplier ESG ratings, spot market prices, and
geopolitical risks- then autonomously re-source lower carbon materials,
negotiate terms, and issue purchase orders to uphold sustainability standards
without human intervention." — KPMG, 2025

The implication is not just improved compliance, but a more resilient and cost-efficient supply chain—
where sustainability considerations are embedded directly into procurement decisions rather than
treated as an afterthought.

3.4 Operational Efficiency and Cost Reduction

The operational value of AI-powered ESG is increasingly evident in targeted interventions that improve
efficiency while reducing environmental impact. Rather than relying on large-scale transformations,
many organizations are realizing gains through focused optimization identifying inefficiencies in resource
use, process design, and asset performance.

In a pilot at its nutrition factory in Poznan, Poland, Unilever deployed a smart liquid cleaning system in
collaboration with H20k Innovations, reducing utility consumption and generating measurable cost
savings. Similarly, Amazon has applied Al across multiple operational layers from optimizing product
sizing to reduce returns, to identifying energy inefficiencies and minimizing packaging waste. These
examples illustrate a broader pattern: sustainability improvements, when driven by data and intelligence,
often translate directly into operational and financial benefits.

What distinguishes these cases is not the scale of intervention, but the precision with which inefficiencies
are identified and addressed. Al enables organizations to move from generalized efficiency targets to
targeted, high-impact actions that deliver both environmental and economic value.

© 2026 Green Infrathink Foundation. All rights reserved. Page 11
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3.5 From ESG Cost Center to Value Driver

The transition from ESG as a compliance cost to a source of value requires a shift not only in technology,
but in how organizations perceive sustainability within their strategic framework. Historically, ESG
investments have been justified in terms of risk mitigation or regulatory necessity. Increasingly, however,
they are being evaluated through the lens of performance, resilience, and competitive positioning.

Bain & Company’s analysis of corporate leadership trends suggests that organizations are beginning to
factor sustainability performance into core business decisions, including supplier selection and capital
allocation. At the same time, emerging research is exploring the relationship between ESG factors—such
as emissions intensity, workforce conditions, and governance structures and financial outcomes across
industries.

While the linkage between sustainability and profitability is still evolving, early indicators point to a clear
direction: when ESG is integrated into decision-making systems, it moves beyond cost and begins to
influence margins, returns, and risk exposure. Al plays a critical role in enabling this transition by
connecting disparate data points, quantifying trade-offs, and supporting more informed, forward-looking
decisions.

In this context, the question is no longer whether sustainability creates value, but whether organizations
have the systems in place to capture it.

© 2026 Green Infrathink Foundation. All rights reserved. Page 12
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Section 5

Pillar Three

Real-Time Proof, Not Retrospective Promises

4.1 The Limitations of Annual Disclosures

Annual sustainability reports, no matter how rigorously prepared, remain fundamentally retrospective.
They capture performance as it existed six to twelve months prior, offering stakeholders limited visibility
into current conditions or emerging risks. As expectations around accuracy, assurance, and transparency
continue to rise, this time lag is no longer a minor constraint it becomes a structural weakness. Decisions,
risks, and operational deviations occur continuously, yet reporting frameworks remain periodic, creating
a gap between what is happening and what is known.

This disconnect is particularly problematic in environments where sustainability performance is volatile
and influenced by real-time variables such as energy use, supply chain disruptions, or regulatory shifts.
In such contexts, static disclosures can create a false sense of stability, masking underlying fluctuations
and delaying corrective action. As a result, organizations are increasingly judged not just on what they
report, but on how quickly and reliably they can demonstrate current performance.

4.2 Systems of Execution

Emerging approaches to sustainability management are beginning to address this gap through what
Everest Group describes as Systems of Execution (SoE). Unlike traditional systems of record, which
primarily capture and store historical data, SoEs are designed to connect data, decision logic, and action
in near real time. They represent a shift from passive documentation to active management.

At the core of these systems is the integration of multiple layers: a governed data foundation, decision
and policy engines, orchestration mechanisms, and human oversight. Within this architecture, Al
systems ingest signals from across operations- ranging from energy consumption and supplier data to
regulatory updates and translate them into actionable outputs. These may include automated
adjustments, recommendations, or alerts, depending on the level of control and governance in place.

The significance of this model lies in its ability to operationalize sustainability. Instead of being reviewed
periodically, ESG performance becomes something that is continuously monitored, interpreted, and
acted upon. This effectively transforms sustainability from a reporting requirement into an embedded
operational discipline.

© 2026 Green Infrathink Foundation. All rights reserved. Page 13
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4.3 Agentic Al in Practice

The application of agentic AI within ESG is already moving from concept to implementation, particularly
in areas where continuous optimization yields immediate benefits. In built environments and energy
systems, intelligent agents can dynamically adjust parameters such as HVAC settings, lighting, and
energy storage based on real-time inputs including occupancy patterns, weather conditions, and pricing
signals. This allows for granular optimization of energy use, often on a minute-by-minute basis, while
continuously refining system behavior through learning mechanisms.

In waste and resource management, similar principles apply. Sensor-driven systems can detect usage
patterns and trigger optimized collection, sorting, and processing workflows, reducing inefficiencies that
would otherwise remain hidden in aggregated data. What distinguishes these applications is their ability
to operate without constant manual intervention, shifting from reactive management to adaptive, self-
improving systems.

Beyond physical operations, agentic systems are also beginning to influence regulatory and compliance
functions. By continuously scanning and interpreting evolving regulatory requirements, these systems
can support disclosure preparation, flag gaps, and ensure alignment over time. This reduces the reliance
on periodic reviews and enables a more continuous approach to compliance.

4.4 Double Materiality in Real Time

The concept of double materiality- assessing both the impact of sustainability factors on the company
and the company’s impact on the environment and society introduces a level of complexity that static
reporting struggles to capture. These relationships are not fixed; they evolve with changes in operations,
market conditions, and external risks. Attempting to assess them through periodic, largely qualitative
processes often results in approximations rather than precise insights.

Advances in data availability and analytical tools are beginning to shift this approach toward more
dynamic and quantitative assessments. By integrating operational data with external indicators,
organizations can develop a more continuous understanding of how sustainability factors influence risk,
performance, and stakeholder outcomes. This enables double materiality to function not just as a
reporting requirement, but as a decision-making lens informing priorities, trade-offs, and strategic
direction in real time.

© 2026 Green Infrathink Foundation. All rights reserved. Page 14
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4.5 Real-Time Proof for Stakeholders

The expectation of real-time proof is no longer limited to regulators. Investors, customers, and business
partners increasingly seek timely, verifiable insights into sustainability performance, particularly in high-
stakes or competitive contexts. Static reports, while still necessary, are no longer sufficient on their own
to meet these expectations.

Organizations are responding by developing systems that make sustainability data more accessible and
actionable across internal and external interfaces. Tools that allow instant retrieval of emissions data,
performance metrics, or compliance status enable faster decision-making and more informed
stakeholder engagement. In some cases, this capability directly influences commercial outcomes, as the
ability to provide credible, up-to-date sustainability information becomes a differentiating factor in bids,
partnerships, and customer relationships.

Ultimately, real-time proof shifts the role of ESG from communication to credibility. It is no longer just
about what is disclosed, but about how consistently and transparently performance can be demonstrated
as it unfolds.

© 2026 Green Infrathink Foundation. All rights reserved. Page 15
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Section 6

Case Studies

Global Best Practices in AI-Powered ESG Intelligence

Leading Organizations Setting the Standard

Unilever - Democratizing Sustainability Data
Challenge: Global sustainability team received an endless stream of data requests, including full
questionnaires with 100+ questions landing approximately once a week.

Solution: In-house AI experts uploaded a curated 'knowledge bank' to Microsoft Copilot Studio. The
chatbot was trained iteratively, with gaps addressed through feedback loops to regulatory affairs and subject
matter experts.

Results: The chatbot is now shared across the company, providing instant answers with source citations.
Teams access more data than was previously practical, strengthening bids and winning more business.

Key Lesson: AI democratizes access to sustainability data without compromising governance.

PwC Germany - CSRD.AIl Manager

Challenge: Interpreting thousands of data points and integrating diverse data sources led to inefficiencies
affecting operational productivity and workforce morale due to manual tasks.

Solution: CSRD.AI Manager, developed in partnership with SAP, uses SAP AI Core components, Vector
Engine from SAP HANA Cloud, and SAP Datasphere to automate report generation, data collection, and
modeling.

Results: SAP Innovation Award winner for 2025. Al makes ESG reporting easier, faster, and more
accurate, turning a compliance burden into an operational asset.

Key Lesson: Even professional services firms can apply Al to their own sustainability operations before
offering solutions to clients.

Gardenia Technologies - 75% Faster Reporting

Challenge: CSRD comprises 1,200 individual data points; voluntary frameworks like CDP contain
approximately 150 questions. 55% of sustainability leaders cite excessive administrative work in report
preparation.

© 2026 Green Infrathink Foundation. All rights reserved. Page 16
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Solution: Report GenAl, built on Amazon Bedrock with agentic Al, integrates data from corporate
databases, document stores, and web searches to automatically pre-fill ESG disclosure reports.

Results: Omni Helicopters International reduced CDP reporting time from one month to one week—a 75%
reduction in reporting time.

Key Lesson: Agentic AI with human-in-the-loop validation can dramatically accelerate reporting
without sacrificing accuracy or control.

Debeka - Data-Driven Double Materiality

Challenge: Lack of reliable, comparable ESG data to support fact-based decision-making. Many data
providers offer limited coverage and inconsistent methodologies.

Solution: Pilot CSRD Double Materiality Assessment solution with Clarity Al, building customized
quantitative datasets for company-level assessments.

Results: More quantitative and transparent methods to assess impact and financial materiality, with
valuable insights into how quantitative ESG data can improve decision-making and strengthen regulatory
alignment.

Key Lesson: Sustainability as a key part of business: 'Our goal is to not only meet regulatory
expectations but to create a strategic advantage through our ESG approach.' — Alexander Schaaf, Debeka

Ekimetrics - GenAl for CSRD Gap Analysis

Challenge: Decentralized, inconsistently formatted ESG data across business units with no sizing of the
gap to meet CSRD deadlines.

Solution: ESG Copilot generative Al tool customized to analyze millions of data points and score existing
reporting against CSRD requirements.

Results: Six weeks versus six months for gap analysis. Detailed recommendations for 100% of data points.
Continuous reassessment capability.

Key Lesson: 'Our goal was to automate the gap analysis to save our client time and maximize the value
of the client's ESG data by leveraging Generative AI's capabilities to synthesize and analyze it in context.’'

© 2026 Green Infrathink Foundation. All rights reserved. Page 17
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Section 77

Framework for Transition

From Compliance to Competitive Advantage

The AI-ESG Maturity Model

Drawing on Gartner's Al maturity framework and Everest Group's Systems of Execution model, we
propose a five-stage maturity model for AI-powered ESG intelligence:

Stage Characteristics AT Capabilities
1. Ad Hoc Manual spreadsheets; reactive None
compliance
2. Basic Centralized data; periodic reporting Basic automation of data collection
3. Integrated systems; repeatable Generative Al for gap analysis; automated
Standardized processes reporting
4. Cross-functional data sharing; ML for emissions estimation; risk forecasting

Collaborative predictive analytics

5. Adaptive Real-time monitoring; autonomous Agentic Al systems; continuous optimization
execution

The Implementation Roadmap

Timeline Key Actions

« Al-enabled gap analysis against CSRD/ISSB
« Inventory existing ESG data sources and assess qualit

Phase 1 0—6 months i Y g ) q Y
- Establish data governance and responsible AI frameworks

« Identify high-impact pilot use cases

« Deploy generative Al for accelerated reporting

 Implement ML models for emissions estimation
Phase 2 6—12 months o ) )
- Integrate ESG data with financial and operational systems

« Pilot agentic Al for energy optimization

© 2026 Green Infrathink Foundation. All rights reserved. Page 18
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« Scale AI applications across the enterprise

« Deploy Systems of Execution for real-time management
12—24 months . L .

« Implement continuous monitoring capabilities

« Build AI literacy and change management programs

« Achieve adaptive maturity with fully integrated AI-ESG

- Leverage ESG intelligence for competitive differentiation
24—36 months C .

« Unlock new revenue streams through sustainability leadership

« Contribute to industry standards and best practices

Critical Success Factors

Data Foundation

Al is only as effective as the data it operates on. In many organizations, ESG data is still fragmented across
operational systems, supplier networks, and reporting tools, often lacking consistency, traceability, and
standard definitions. Scaling AI in such an environment risks amplifying errors rather than improving
decision-making.

The priority, therefore, is not simply data collection, but data coherence- ensuring that information from
energy systems, procurement, logistics, and finance can be integrated and interpreted in a unified
manner. As PwC observes, “Al is pushing organizations to modernize the data foundations that power
decisions across operations, finance, and the supply chain.” This modernization is less about building
new datasets and more about connecting existing ones, establishing governance frameworks, and
enabling interoperability so that sustainability data can meaningfully inform business decisions.

Responsible Al

Integrating Al into ESG strategies introduces a parallel responsibility: ensuring that the systems driving
sustainability decisions are themselves transparent, reliable, and accountable. As Al begins to influence
operational choices whether in sourcing, energy use, or compliance- its outputs carry both financial and
ethical implications.

This makes governance critical. Organizations must move beyond ad hoc experimentation toward clearly
defined operating models, where roles, responsibilities, and escalation mechanisms are established.
Continuous human oversight remains essential, particularly in high-impact decisions, along with periodic
validation and independent review of models. Responsible Al, in this context, is not a constraint on
innovation but a prerequisite for trust ensuring that efficiency gains do not come at the cost of unintended
bias, opacity, or risk.

Talent and Culture
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The transition to Al-powered ESG is not solely a technological shift; it is an organizational one.
Embedding intelligence into sustainability processes requires new capabilities that sit at the intersection
of data science, operations, and domain expertise. Without this integration, even well-designed systems
struggle to translate insights into action.

This places emphasis on building cross-functional teams and fostering a culture of continuous learning.
Organizations must enable collaboration between sustainability professionals, engineers, data
specialists, and business leaders, ensuring that ESG is not confined to a single function. Unilever’s
approach combining in-house Al capability with iterative training and experimentation highlights the
importance of developing internal competence alongside deploying new tools. Over time, this capability
becomes a differentiator, shaping how effectively organizations can adapt and scale their ESG strategies.

Leadership Commitment

Sustained impact in Al-driven ESG ultimately depends on leadership intent and alignment. While many
organizations are experimenting with AI, only a smaller subset are embedding it into core strategic
priorities. Bain’s research identifies these organizations as “shapers” companies that move beyond pilots
and integrate AI across multiple sustainability use cases.

What distinguishes them is not just adoption, but commitment. They invest consistently, align Al
initiatives with business objectives, and treat sustainability as a domain for innovation rather than
compliance. As a result, they deploy Al more extensively and capture greater value both in efficiency gains
and in strategic positioning. Leadership, in this sense, acts as the catalyst that determines whether Al in
ESG remains an isolated initiative or evolves into a transformative capability.
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Section 8

Challenges & Considerations

Navigating the Responsible AI-ESG Frontier

7.1 Al's Environmental Footprint

The expansion of Al introduces a less visible but increasingly material dimension to sustainability: the
resource intensity of digital infrastructure. Large-scale model training, cloud storage, and continuous
data processing require significant computational power, which in turn drives energy consumption and
cooling demand. As Al adoption scales, these requirements move from marginal to systemic.

This creates a trade-off that organizations can no longer ignore. Efficiency gains enabled by AI must be
evaluated alongside the environmental cost of running those systems. The focus is therefore shifting
toward optimizing how Al is built and deployed prioritizing smaller, task-specific models where possible,
improving compute efficiency, and aligning workloads with cleaner energy availability. The objective is
not to limit AI adoption, but to ensure that its deployment does not introduce a parallel sustainability
burden.

7.2 Data Quality and Availability

A persistent challenge in ESG transformation lies in the uneven reliability of underlying data. In many
cases, organizations operate with partial visibility particularly across extended value chains where inputs
are based on estimates, inconsistent formats, or delayed reporting cycles. This creates uncertainty not
only in measurement, but in the decisions that depend on it.

While advanced analytics can identify patterns and fill certain gaps, it also increases sensitivity to data
inconsistencies. Small inaccuracies, when scaled across systems, can distort outputs in ways that are
difficult to detect. This places greater emphasis on traceability and validation, ensuring that data can be
tracked back to its source and assessed for reliability. Without this foundation, even sophisticated
systems risk producing results that appear precise but lack robustness.
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7.3 Greenwashing and Machinewashing

The growing intersection of Al and ESG introduces a new layer of reputational risk. As organizations
adopt advanced tools, there is a tendency to equate technological sophistication with credibility. This can
lead to “machinewashing,” where the presence of Al is used to signal rigor, even when underlying
practices remain unchanged.

The challenge here is less about intent and more about perception. Stakeholders may find it increasingly
difficult to distinguish between genuine progress and technologically enhanced narratives. Addressing
this requires a shift from claims to evidence, ensuring that outcomes can be independently verified and
that methodologies are open to scrutiny. In this environment, credibility will depend not on how
advanced the system appears, but on how clearly its outputs can be explained and validated.

7.4 Regulatory Uncertainty

The pace of regulatory development in both ESG and Al is creating a moving target for organizations.
New rules are being introduced alongside revisions to existing frameworks, often with differing
interpretations across jurisdictions. This creates a landscape where compliance is not a one-time exercise,
but an ongoing process of alignment.

For Al-enabled ESG systems, this adds a layer of complexity. Models and workflows designed around
current requirements may need to be recalibrated as definitions, thresholds, or disclosure expectations
evolve. The ability to adapt both technically and operationally becomes critical. Rather than optimizing
for stability, organizations must design systems that can absorb change without disruption.

7.5 Workforce Impacts

The integration of Al into ESG functions is gradually redefining how work is structured. As routine
processes become automated, the nature of human contribution shifts from execution to interpretation
and oversight. This transition is not uniform; it affects roles differently depending on how closely they
are tied to data processing versus decision-making.

Managing this shift requires more than training it requires clarity. Teams need to understand how their
roles are evolving, what new capabilities are expected, and how they contribute within an AI-enabled
environment. Organizations that actively guide this transition are more likely to maintain continuity and
build stronger, more adaptable teams. Those that do not risk creating gaps between technological
capability and organizational readiness.
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Section 9

Conclusion

The Unified Performance Engine

The convergence of artificial intelligence and ESG marks a defining shift in how organizations understand
and operationalize sustainability. For much of the past decade, ESG has been treated as a necessary
obligation- structured around disclosures, compliance cycles, and external expectations. The expansion
of mandatory reporting frameworks has reinforced this approach, embedding rigor but also anchoring
sustainability within a largely retrospective mindset.

What emerges from this analysis is a clear departure from that model. When Al is applied with intent and
integration, ESG begins to function less as a reporting requirement and more as an active system within
the business. Monitoring becomes continuous rather than periodic, decisions are informed by live
operational signals, and sustainability metrics begin to influence not just reflect performance. In this
shift, the value of ESG lies not in what is disclosed, but in how effectively it shapes outcomes.

The organizations referenced throughout this paper illustrate that this transition is already underway.
Their progress does not stem from isolated technological adoption, but from a reorientation of how data,
decisions, and execution are connected. Al-enabled diagnostics, operational integration, and real-time
responsiveness together create a model where sustainability is embedded within the rhythm of everyday
business activity rather than layered on top of it.

What distinguishes this next phase is not the presence of technology, but the quality of its application.
The advantage will not accrue to those who simply deploy Al tools, but to those who align them with core
business levers cost structures, asset utilization, supply chain resilience, and strategic planning. In doing
so, sustainability moves beyond signaling intent and begins to influence competitiveness in a measurable
way.

Looking ahead, the intersection of AI and ESG is likely to evolve into something more foundational: a
continuous performance layer that sits alongside financial and operational systems. In such a model,
sustainability is no longer tracked separately it is embedded within how organizations measure efficiency,
manage risk, and allocate resources. This convergence has the potential to redefine not just reporting
practices, but the logic of decision-making itself.

"The question is no longer whether Al will reshape ESG, but which
organizations will seize the opportunity to move from compliance to
competitive advantage."

Those that approach it incrementally may improve compliance; those that approach it structurally will
redefine performance. The distinction between the two will increasingly determine who leads and who
follows in the emerging landscape.
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As this shift accelerates, sustainability will no longer be a constraint to manage, but a system to optimize,
one that rewards clarity, responsiveness, and the ability to act with precision in an environment defined
by constant change.
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