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Chairman’s Message

aN

It gives me immense pleasure to present this Knowledge Pack on the occasion of the
Regional Cost and Management Accountants’ Convention. In today’'s fast-evolving business
landscape which is marked by rapid technological advancement, changing regulatory frameworks,
and a heightened emphasis on sustainability, the role of the management accounting professional
has become more strategic, influential, and indispensable than ever before.

This publication brings together thought-provoking and practice-oriented articles on
contemporary themes such as Seven Sigma, Environmental, Social and Governance (ESG) priorities,
Waste Management, and the Circular Economy. These areas are central to driving operational
excellence, responsible resource utilisation, and long-term value creation across organisations.

Cost and Management Accountants are uniquely positioned to strengthen efficiency, elevate
governance standards, and enable sound decision-making through rigorous financial and non-
financial analysis. The insights presented in this Knowledge Pack are designed to equip
professionals with relevant perspectives and practical direction to address emerging challenges
and contribute meaningfully to sustainable organisational growth.

| place on record my sincere appreciation for the dedicated efforts of CMAN. Srinivasan, CMA
J. S. Anand, and the volunteer team for thoughtfully compiling this high-quality publication. | am
confident that this Knowledge Pack will serve as a valuable reference and a source of actionable
insight for members and stakeholders alike.

CMA Vijay Kiran Agastya
Chairperson - SIRC
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There are moments in the life of a profession when incremental change is not enough—when the
future demands reinvention, courage, and renewed purpose. We stand at such a moment today.

The theme of this convention, *Reimagining the CMA Profession: Sustaining Value and Enhancing
Impact,” isnotaslogan. Itisacallto action. It recognises that the world around us is being reshaped
by digital intelligence, sustainability imperatives, regulatory transformation, and rising stakeholder
expectations. In this new reality, value is no longer defined by profit alone—it is defined by
resilience, responsibility, innovation, and trust.

Forthe CMA profession, thisis an extraordinary opportunity.

We are uniquely positioned at the crossroads of strategy, performance, governance, and
accountability. We understand numbers—but more importantly, we understand what numbers
mean. We interpret signals beneath surface results. We connect operations with outcomes. We
balance ambition with discipline. In an age of automation and artificial intelligence, this integrative
judgment becomes even more powerful.

This Knowledge Pack reflects that expanding horizon.

Across its pages, you will encounter ideas that challenge conventional boundaries—integrated
performance excellence, throughput thinking, zero-defect precision, Al-enabled decision
intelligence, ESG-driven transformation, circular economy models, and future-ready leadership.
Each article reinforces a central truth: the CMA of tomorrow is not merely a financial custodian, but a
value architect.

The conversations within this volume urge us to move:
® Fromreporting to shaping strategic choices
® Fromcompliance to competitive advantage
® From cost controltovalue integration
® From functional expertise to enterprise leadership

The profession's relevance will not be secured by preserving yesterday'’s strengths alone. It will be
secured by expanding our influence into areas that matter most—digital governance, sustainable
capital allocation, risk-integrated strategy, and ethical growth.

As organisations navigate uncertainty, they will increasingly seek professionals who can bring
clarity to complexity, discipline to ambition, and integrity to decision-making. That professional is
the CMA.

o
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This convention, and this Knowledge Pack, invite us to step into that larger role—with confidence,
competence, and conviction.

Let us not merely adapt to change. Let us help design it.
Let us not merely measure value. Let us shape it.
Let us not merely sustain impact. Let us amplify it.

May this Knowledge Pack inspire reflection, dialogue, and decisive action as we collectively
redefine the future of our profession.

With optimism and commitment to our shared journey,

CMA KVN Lavanya
Chairperson - Technical Committee
RCMAC - 2026
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Reimagining the CMA Profession: Sustaining Value and Enhancing Impact

The technical sessions of the conference are designed to reposition the CMA from a functional
finance expert to a strategic integrator of value, performance, sustainability, and governance.
Collectively, they address a defining question: How can CMAs remain indispensable in a world
shaped by digital disruption, sustainability imperatives, and rising stakeholder expectations?

At the core of these sessions lies a shared conviction—that value creation in today's organisations is
inherently multi-dimensional. It spans financial and operational performance, environmental
stewardship, human capital, and ethical conduct. CMAs are uniquely positioned to connect these
dimensions, translating complexity into coherence through structured thinking, data-driven
insight, and disciplined execution. In doing so, they move beyond reporting and control to become
architects of sustainable enterprise value.

The program also recognises that the CMA's relevance increasingly depends on the ability to
operate at the intersection of strategy, technology, and governance. As analytics, automation, and
artificial intelligence reshape decision-making, CMAs are called upon not merely to use digital
tools, but to frame the right performance questions and ensure that technology enhances—rather
than obscures—economic and social outcomes. The sessions therefore emphasise the CMA's role
as a steward of decision quality in an environment of accelerating change and uncertainty.

The conference further underscores the CMA's expanding responsibility as a trusted advisor to
boards and executive leadership. In an era marked by heightened scrutiny, regulatory complexity,
and stakeholder activism, CMAs must help organisations balance short-term performance with
long-term agility, resilience, and legitimacy. By integrating risk, performance, and sustainability
perspectives into strategic choices, CMAs strengthen organisational trust, enable responsible
growth, and reinforce the profession’s enduring relevance.

G}:@@m Driving Sustainable Value and Strategic Impact
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Ultimately, this conference is not merely a forum for knowledge sharing—it is a call to profession
renewal. It challenges CMAs to re-examine their identity, expand their influence, and step decisively
into roles that shape strategy, governance, and sustainable value creation. The sessions invite
participants to move from functional excellence to enterprise leadership, from retrospective
analysis to forward-looking stewardship.

The future relevance of the CMA profession will be defined not by how well it preserves traditional
strengths, but by how boldly it reinforces and reimagines its contribution to organisations and
society. By embracing integration, judgment, and ethical leadership, CMAs can position
themselves as indispensable partners in navigating complexity, enabling resilience, and building
institutions that create enduring value for all stakeholders.

Taken together, the technical sessions present a contemporary framework for the CMA
profession—as value architect, performance integrator, sustainability enabler, and ethical leader.
They reflect a profession moving beyond stewardship alone toward shaping strategy, guiding
transformation, and sustaining impactin a complex, interconnected world.

Editorial Compliance Statement

The collection of articles in this Knowledge Pack (a name christened by our member CMA Nilanjan
Majumdar 26 years ago) was developed through editorial synthesis of cited sources, supported by
digital and Al-based research tools.

G}:@@m Driving Sustainable Value and Strategic Impact




Integrated Performance Excellence: Quality,
Lean Cost Structures & Digital Optimisation

This session focuses on the economic engine of the enterprise—how organisations design
processes, deploy resources, and convert effort into value. Traditional cost control approaches are
no longer sufficient in environments characterised by volatility, customer-centricity, and speed.
Performance excellence today requires the simultaneous optimisation of cost, quality,
throughput, and digital capability.

Value Engineering, Waste Elimination & Throughput Maximisation

Value engineering is no longer confined to manufacturing or project environments; it has become a
strategic lens for examining how every activity contributes—or fails to contribute— to customer
and stakeholder value. This topic explores how CMAs can lead the systematic identification and
elimination of non-value-adding activities across the value chain, including procurement,
operations, logistics, service delivery, and corporate functions.

Waste is not limited to physical or material losses; it includes idle capacity, excessive controls,
rework, delays, and poor information flows. Throughput maximisation shifts attention from unit
cost reduction to flow efficiency and constraint management, enabling faster cash cycles and
higher asset productivity. CMAs play a critical role by linking operational metrics to financial
outcomes, ensuring that efficiency initiatives translate into measurable value. Eliyahu M. Goldratt's
classic work, The Goal, vividly illustrates the principles of throughput accounting through a
powerful narrative that remains highly relevant for modern enterprises.

Al, Analytics, Six Sigma & Automation for Zero-Defect Operations

The pursuit of zero-defect operations has evolved from traditional statistical quality control to
digitally enabled precision management. This topic examines how Al, advanced analytics, Six
Sigma methodologies, and automation can be combined to move from reactive problem-solving
to predictive and preventive performance management.

CMAs are increasingly expected to interpret complex datasets, validate algorithm-driven insights,
and ensure that digital investments deliver tangible economic returns. Analytics driven quality
improvement reduces the cost of poor quality, stabilises processes, and enhances customer trust.
Importantly, this positions the CMA as a translator between technology, operations, and financial
performance, safeguarding value while accelerating transformation.

G}:@@m Driving Sustainable Value and Strategic Impact
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Value Engineering: Reframing Waste
Elimination as Strategic Value Integration

Why Value Engineering Matters Today

Organisations today operate under simultaneous pressures: digital disruption, sustainability
imperatives, governance scrutiny, and margin volatility. In such an environment, value creation can
no longer be interpreted narrowly as cost efficiency. It is inherently multi-dimensional,
encompassing financial performance, operational resilience, environmental stewardship, human
capital, and ethical conduct.

Value Engineering (VE), when reframed appropriately, offers a powerful response to this
complexity. Rather than functioning as a tactical cost-reduction tool, VE becomes a strategic lens
through which organisations examine how resources, effort, and managerial attention translate into
stakeholder value. Certified Management Accountants (CMAs), with their enterprise-wide visibility
and analytical discipline, are uniquely positioned to lead this reframing—connecting disparate
value dimensions and translating complexity into coherent, executable choices.

From Functional Cost Reduction to Enterprise Value Logic

Value Engineering originated during the Second World War at General Electric, where material
shortages compelled engineers to rethink product designs without compromising function.
Lawrence D. Miles formalised these practices into a structured methodology focused on
maximising the function-to-cost relationship. Classical VE emphasised functional analysis,
collaborative ideation, and systematic evaluation of alternatives to eliminate unnecessary costs
while preserving essential performance.

Over time, however, organisational realities have evolved. Competitive advantage today is rarely
determined by isolated component savings. Modern VE has expanded to incorporate lifecycle cost
thinking, customer-centric design, sustainability considerations, and integration with Lean, Theory
of Constraints, and design-to-value approaches. Digital tools such as analytics, simulation, and
building information modelling further strengthen VE by enabling earlier and more informed
decision-making.

This evolution reflects a deeper shift: the primary challenge is no longer visible waste alone, but
misaligned value choices embedded in systems, designs, and decision architectures.

G}B@m Driving Sustainable Value and Strategic Impact
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Rethinking Waste in Contemporary Organisations
In modern enterprises, waste frequently manifests in subtle but consequential forms:
Over-specification driven by risk aversion
Redundant controls and legacy reporting layers
Fragmented ownership across functions
Local optimisation that undermines enterprise value
Activities that consume resources without advancing stakeholder outcomes

Value Engineering provides a disciplined method to surface and challenge these patterns by
forcing clarity on what a function exists to achieve, rather than how it has historically been
delivered. This shift is particularly powerful in service, infrastructure, and governance-intensive
environments where traditional efficiency tools often fail to address systemic inefficiencies.

At the heart of VE lies a structured job plan comprising information gathering, function analysis,
creative ideation, evaluation, development, and presentation. While this sequence remains intact,
its contemporary application has matured from a project-level tool into a strategic governance
discipline.

Modern VE practice increasingly emphasises:
Lifecycle and sustainability analysis to avoid short-term cost bias

Cross-functional participation involving finance, operations, procurement, risk, and
customer-facing roles

Explicit alignment with organisational strategy rather thanisolated efficiency targets

A central analytical device within this framework is the Function Analysis System Technique (FAST)
diagram.

G}:@@m Driving Sustainable Value and Strategic Impact




4 FASTDiagram

WHY?

PRIMARY PURPOSE

| --- Write to Communicate
| --- SECONDARY FUNCTION
| --- Transfer Ink to Surface
BASIC FUNCTION

| --- Control Ink Flow
SUPPORTING FUNCTIONS
| --- Hold Ink

| ---Enable Grip

| --- Protect Tip

ENABLING ELEMENTS

| | Barrel

| Refill

HOW?

v | Cap/ClickMechanism

lllustrative FAST-style functional hierarchy
lllustrative explanation:

In this simplified example of a pen, the FAST logic distinguishes between purpose ("write to
communicate"), core functions (such as transferring ink and controlling flow), and supporting or
enabling elements (barrel, refill, cap). This hierarchy makes it immediately clear where redesign,
substitution, or simplification can occur without impairing the pen’s essential purpose.

While illustrated using a simple product, the same logic applies to organisational processes,
services, reports, and control systems. When CMAs facilitate such functional decomposition at an
enterprise level, it becomes easier to distinguish essential value-creating activities from legacy
structures that persist without functional justification.

G}:@@m Driving Sustainable Value and Strategic Impact
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Evidence from Practice: Value Engineering in Action

Case: Delhi Metro Rail

In India’s large-scale public infrastructure programmes, VE has been applied to station design,
viaduct structures, and construction methodologies. During Phase Il of the Delhi Metro Rail project,
systematic VE reviews simplified structural forms, optimised material specifications, and
encouraged modularisation. These interventions delivered meaningful cost savings and improved
constructability while maintaining safety and service quality—demonstrating how early,
disciplined VE releases scale-level value in publicly accountable projects.

Case: Residential Construction (Pune and Coimbatore)

In residential developments in Pune, VE studies led to the adoption of post-tensioned slabs and
prefabricated facade elements, reducing material usage and construction time without
compromising performance. Similarly, a documented VE application in a residential project in
Dhaliyur, Coimbatore employed rigorous function analysis to optimise wall systems and water
storage solutions, delivering lower lifecycle costs through functionally equivalent alternatives.

Indian Manufacturing Case: Component-Level VE

In Indian manufacturing contexts, VE has demonstrated impact even at component level. A case
involving the redesign of a slit housing assembly for medical devices applied systematic functional
analysis and material substitution, achieving substantial per-unit cost reductions that translated
into significant annual savings at scale.

Global Case: Manufacturing Design-to-Value

Globally, manufacturing firms integrating VE with design-to-value approaches have re-examined
product architectures, supplier choices, and feature sets based on customer value perception and
lifecycle economics. These initiatives have improved margins while sustaining competitiveness,
reinforcing VE's relevance beyond traditional cost-control narratives.

G}E@m Driving Sustainable Value and Strategic Impact
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The CMA as Strategic Integrator of Value

As VE extends beyond engineering-led initiatives, the CMA's role becomes central. CMAs are
uniquely equippedto:

< Embed VE within strategic cost management and planning frameworks

* Act as enterprise integrators, translating operational alternatives into financial and
risk implications

* Strengthen VE proposals through lifecycle costing and return-on-investment
discipline

* Align VE outcomes with sustainability and governance objectives

* Institutionalise learning through value performance dashboards

Without such financial stewardship, VE risks devolving into episodic cost-cutting rather than
sustained value creation.

Anchoring VE Through the Right Questions

Effective VE initiatives are guided by disciplined inquiry:

* Which functions truly create stakeholder value?

* What activities persist without functional justification?

* How can equivalent outcomes be achieved with lower lifecycle impact?
* What trade-offs exist across cost, performance, sustainability, and risk?
* How can value outcomes be communicated credibly to decision-makers?

These questions preserve VE's strategic intent and prevent dilution.

Value Engineering as Enterprise Value Architecture

Value Engineering has evolved from a wartime cost experiment into a sophisticated framework for
performance optimisation, waste elimination, and strategic value creation. When applied with
enterprise intent and financial discipline, VE enables organisations to eliminate hidden waste,
optimise resource allocation, and strengthen long-term resilience.

For CMAs, VE offers more than a methodology—it provides a platform to move decisively beyond
reporting and control, towards shaping decisions that integrate performance, sustainability, and
governance into coherent value outcomes.

G}E@m Driving Sustainable Value and Strategic Impact
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Throughput Accounting - Driving
Strategic Value for CMAs

In today's fast-paced and resource-constrained business environment, traditional cost accounting
often falls short in guiding managerial decision-making. Organizations face challenges ranging from
fluctuating demand to constrained capacities and global competition. In this context, Throughput
Accounting (TA), grounded in Eliyahu M. Goldratt's Theory of Constraints (TOC), offers a powerful
framework for maximizing profitability by focusing on throughput rather than purely minimizing
costs. By highlighting the critical role of constraints and system-wide performance, TA enables
managers and CMAs to link operational metrics to financial outcomes, ensuring that efficiency
initiatives translate into measurable value.

Conceptual Foundations of Throughput Accounting

Throughput Accounting reframes managerial decision-making around the principle that
profitability is determined by the rate at which the system generates money through sales,
not by arbitrary cost allocations. In TA:

¢ Throughput (T) = Sales - Truly Variable Costs (TVC)
& Operating Expense (OE) = All other ongoing costs
& Investment (I) = Money tied up in inventory and assets

TA focuses on maximizing throughput per unit of constraint, whether a machine, labor resource, or
other limiting factor. Unlike traditional accounting, labor is treated as a fixed cost, and inventory is
minimized, emphasizing flow efficiency over unit cost reduction.

This shift allows CMAs to play a strategic role, guiding decisions on product mix, resource
allocation, and operational improvements that directly impact profitability. TA also emphasizes that
waste extends beyond material losses, encompassing idle capacity, excessive controls, rework,
delays, and poorinformation flows—factors that slow throughput and reduce cash cycle efficiency.

Reimaginin
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Evolution of Throughput Accounting: A Timeline

Year/Period Milestone Significance
InFroductlon of VOC 537 Identified system constraints as central to
1980s Eliyahu Goldratt (The . . L .
Goal) operational improvement; laid the foundation for TA
1990s Academic recognition of | Highlighted TA as a radical alternative to traditional
TA cost accounting; stressed constraint-focused
profitability
Late Early practical adoption | Applied selectively in process industries (textiles,

1990s-2000s

chemicals) to improve throughput where
bottlenecks were critical

2010s Integration with lean & Addressed complex manufacturing environments;
hybrid accounting combined TA with lean metrics for enhanced
frameworks decision-making

2020s Advanced modeling & Use of stochastic simulations and metaheuristic

dynamic applications

algorithms to optimize throughput under variable
demand and constraints

Current Best Practices in Throughput Accounting

Modern TA emphasizes:

1. Constraint Identification and Exploitation: Pinpoint bottlenecks and ensure full
utilization.

2. System-Wide Alignment: Subordinate non-constraint resources to support the
constraint’s throughput.

3. Iterative Elevation: Invest strategically to increase the capacity of constraints, then
repeat for the next limiting factor.

4. Flow Efficiency Focus: Shift attention from unit cost reduction to faster cash cycles,
higher asset productivity, and measurable throughput improvements.

5. Integration with Modern Tools: Use simulations, stochastic models, and metaheuristic
algorithms to evaluate decisions under variable demand and production uncertainty.

These practices enable CMAs to act as strategic integrators, ensuring that operational
improvements and financial planning are closely aligned, delivering sustainable value in
environments shaped by digital disruption and rising stakeholder expectations.

Reimagining the]CMAY
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TA Framework and TA Metrics
The TA framework is rooted in the Theory of Constraints (TOC), structured around five steps2:
Identify the system's constraint

Exploit the constraint to its maximum capacity.

Subordinate all other processes to support the constraint.

Elevate the constraint strategically.

Repeat for the next limiting resource.

R N

TA also provides metrics for decision-making:
- Throughput Contribution per Constraint: Guides product prioritization.
- Operating Expense vs. Throughput Impact: Ensures expenditures enhance throughput.

Inventory and Asset Investment: Focuses on minimizing tied-up capital while maintaining
throughput flow.

CMAs can employ these models to link operational realities with financial performance,
transforming traditional accounting into a forward-looking strategic tool.

Case Study Outlines

1. Indian Textile Manufacturing (Power Loom Operations)

o Constraint: Loom capacity
o Intervention: Product mix optimization and scheduling based on TA principles
o Outcome: Significant improvement in throughput and profitability compared to

traditional cost-accounting methods

2. Mixed-Process Manufacturing (FMCG Production Lines)

o Constraint: Bottleneck machinery in packaging process
o Intervention: Comparison of TA, lean accounting, and traditional methods
o Outcome: TA provided superior insight for resource allocation and constraint-

focused production decisions

3. Dynamic Manufacturing Simulation (Automotive Components)

o Constraint: Varying machine availability and demand

o Intervention: Stochastic simulation using TA-based heuristics

o Outcome: Robust product mix and resource allocation decisions under variable
conditions

These cases illustrate practical applications of TA, demonstrating that companies across industries

. can strategically exploit constraints to enhance profitability.
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Implications for CMAs

CMAs, as strategic integrators of value, performance, sustainability, and governance, can
leverage TA to:

¢ Link Operational Metrics to Financial Outcomes: Translate improvements in flow,
constraint management, and throughput into measurable profitability.

¢ Enable Decision Support: Guide product mix, pricing, and resource allocation decisions
based on throughput per constraint.

& Monitor Performance: Track throughput metrics and asset productivity, ensuring
efficiency initiatives deliver tangible results.

& Scenario Planning: Model “"what-if" scenarios to anticipate the financial impact of
operational changes or investments.

Throughput Accounting transforms managerial decision-making by shifting the focus from cost
reduction to flow efficiency and constraint management. It equips CMAs with a practical
framework to link operations and finance, delivering measurable value across industries. From
Goldratt's classic The Goal to contemporary hybrid models and simulations, TA demonstrates its
enduring relevance for modern enterprises. By embracing TA, CMAs can elevate their role from
functional finance experts to strategic architects of profitability and operational excellence,
ensuring organizations achieve faster cash cycles, higher asset productivity, and sustainable
performance.
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1. Table of TA Metrics
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Appendix

2. Diagrams illustrating case study applications
Throughput Accounting Metrics Table
Metric Definition / Calculation Purpose / CMA Insight Example Use in Case Study

Throughput (T)

Sales Revenue - Truly
Variable Costs (TVC)

Measures contribution of
products/processes to profit.
Focus on bottleneck utilization.

Power Loom: prioritize
high-throughput fabrics on
limited looms[A1]

Operating
Expense (OE)

All costs of running the
business except TVC

Evaluates efficiency of
overhead management vs.
throughput

FMCG Packaging:
compare OE impact
across product lines[*4]

Investment (I)

Capital tied up in
inventory, equipment,
assets

Assess asset productivity and
cash cycle impact

Automotive Components:
minimize idle machinery to
reduce investment[A4]

Throughput per
Constraint Unit

T + Capacity of
bottleneck resource

Guides product mix decisions;
ensures max contribution per
limiting factor

Loom hours assigned to
most profitable fabrics[A1]

Return on
Throughput
(ROT)

Evaluates efficiency of capital
tied up in throughput
generation

Compare different
production lines for
strategic investments

Flow Efficiency

(Value-added time +
Total process time) x
100

Measures speed of converting
raw materials into saleable
products

Automotive assembly line:
reduce waiting/rework to
accelerate cash cycle

Constraint
Utilization

Time the constraint
resource is actively
contributing =+ total
available time

Indicates how well bottleneck
resources are exploited

FMCG Packaging: machine
uptime maximized for
high-throughput SKUs
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Diagrams for Case Study Applications

A. Indian Textile Manufacturing - Power Looms
[ Loom Capacity Constraint ]

| Product Mix Optimization |
| High Throughput Fabrics |

[ Maximize Loom Utilization - Increase Throughput - Profit 1 ]
Constraint: Looms
Action: Schedule high-throughput fabrics first
Result: Optimized throughput and profitability

B. FMCG Mixed-Process Manufacturing
[ Bottleneck Packaging Machine ]

| Product Prioritization |
| TA Metrics: Throughput/unit |

[ Improved Resource Allocation - Faster Flow - Cash Cycle | ]
Constraint: Packaging machine
Action: Use TA to allocate production across products by throughput per
unit of constraint
Result: Efficient resource use, higher system-wide throughput

C. Automotive Components - Dynamic Simulation
[ Variable Machine Availability ]

| Simulation using TA Heuristics |
| Evaluate 'What-If' Scenarios |

[ Optimal Product Mix & Resource Allocation — Robust Throughput 1 ]
& Constraint: Variable capacity
€ Action: Stochastic simulation with TA heuristics
& Result: Robust decisions under dynamic demand, ensuring consistent profitability
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From Decision Support to
Decision Intelligence:

Artificial Intelligence, Business Analytics, and the Evolving Role of the CMA

Introduction

Artificial Intelligence (Al) has crossed a critical threshold in business. What began as
experimentation with dashboards, models, and automation has matured into a set of capabilities
that increasingly shape how decisions are made, executed, and governed. In this environment,
business analytics is no longer a peripheral support function; it is becoming a decision engine
embeddedin core processes.

For Cost and Management Accountants (CMAs), this shift is especially consequential. CMAs are
increasingly expected to interpret complex datasets, validate algorithm-driven insights, and
ensure that digital investments deliver tangible economic returns. Analytics-driven quality
improvement reduces the cost of poor quality, stabilises processes, and enhances customer trust.
This positions the CMA as a translator between technology, operations, and financial
performance—safeguarding value while accelerating transformation.

A Primer: What Is Al and Its Applications Beyond Business

Artificial Intelligence refers to systems designed to perform tasks that typically require human
intelligence—learning from data, recognizing patterns, making predictions, understanding
language, and generating responses. Modern Al systems rely on machine learning, deep learning,
and increasingly, generative models capable of producing text, images, code, and
recommendations.

Beyond business and industry, Al is widely applied across sectors. The ordering below reflects a
combined assessment of economic impact, investment intensity, and number of users affected, a
lens particularly relevant for CMAs:

1. Healthcare - diagnostics, medical imaging, hospital operations
(High cost exposure, life-critical decisions, sustained public and private investment)

2. Public administration and urban systems - traffic management, welfare targeting, fraud
detection
(Large population coverage and fiscal impact)
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3. Everyday digital services - search engines, navigation, voice assistants, recommendation

systems

(Highest user base, strong monetisation models)

4, Education - adaptive learning, assessment support
(Growing scale, long-term human capital impact)

5. Scientific research - climate modelling, drug discovery

(High strategic value, narrower user base)

Across these domains, Al performs a consistent economic function: it reduces decision latency,
improves accuracy, and reallocates human effort toward higher-value judgment. Business analytics

represents the structured institutionalisation of this capability within organizations.

The Evolution of Business Analytics: A Timeline

From Decision Support to Decision Intelligence

. . Nature of Role of

Phase Orientation Tools & Methods Decisions Finance
Traditional BI (Pre- Descriptive Static reports, After-the-fact Reporting &
2010) P dashboards review control
Advanced Analytics Predictive Statistical models, Anticipatory Analysis &
(2010-2018) forecasting but periodic planning
Al-Augmented Diagnostic & Machine learning, Continuous Business
Analytics (2018-2023) | Predictive anomaly detection | insight partnering
Decision Intelligence | Prescriptive & | Generative Al, Al Real-time, Strategic
(2023-Present) Adaptive agents embedded navigation

This progression reflects a decisive shift. Analytics has moved from explaining outcomes to actively
shaping them. As industry reports note, enterprises must shift from pilots to processes where
humans and Al collaborate seamlessly.
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Current Best Practices in Al-Enabled Business Analytics

Organizations that consistently extract value from Al and analytics demonstrate four practices:

1. Outcome-led design - initiatives begin with explicit business objectives such as margin
improvement, cost reduction, or risk mitigation.

2. Human-in-the-loop governance - algorithmic outputs are reviewed and challenged,
especially where financial or reputational risk is high.

3. Process embedding - analytics is integrated into ERP, FP&A, supply chain, and customer
workflows.

4, Expanded value measurement - benefits are assessed not only through cost savings, but
also speed, resilience, quality, and trust.

Commercially, these practices are reflected in Al-enabled enterprise analytics platforms, ERP-
integrated planning tools, supply-chain optimization systems, and customer analytics applications.
Analyticsisincreasingly treated as enterprise infrastructure, not as a standalone initiative.

A Business Value Model for Al and Analytics

Model: Al-Enabled Business Analytics » Integration Capabilities » Digital Platforms >
Innovation Outcomes

This model captures a central insight for CMAs: Al creates value only when analytics capabilities
are integrated into organizational systems and decision rights. Isolated models generate insight;
integrated platforms generate outcomes.

Industry Adoption and Opportunity Landscape

Al-driven analytics is most advanced in:

* Banking and financial services - credit risk, fraud detection, customer analytics

* Retail and e-commerce - demand forecasting, personalization, inventory
optimization

* Manufacturing and logistics - predictive maintenance, yield analytics, demand
sensing

Indian enterprises, in particular, are harnessing Al analytics for operational efficiency and customer
insight, moving beyond experimentation. Predictive analytics powered by Al has demonstrated the
ability to boost sales by double-digit percentages and significantly reduce downtime.
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Significant headroom remains in infrastructure, construction, MSME manufacturing, healthcare
administration, and public sector operations, where data exists but is fragmented or under-
leveraged.

The CMA's Evolving Role in an Al-Driven Analytics Environment

Current Practice
CMAs already use Al-enabled analytics for:

* Automated variance and exception analysis
* Forecasting and budgeting

* Working capital and risk analytics

XS Performance dashboards and control systems

Emerging Responsibilities

Looking ahead, CMAs can:

* Design scenario models and probabilistic investment appraisals

* Enable real-time cost, margin, and cash-flow intelligence

* Translate Al outputs into board-level economic narratives

* Govern Al investments through rigorous ROI and value-realisation frameworks

Al does not replace CMAs: it elevates them from scorekeepers to strategic
navigators—professionals who connect technology, operations, and financial performance.

The convergence of Al and business analytics marks a structural transformation in organizational
decision-making. Analytics has evolved from reporting to embedded intelligence. In this context,
the CMA's role expands—from interpreting results to validating insights, safeguarding value, and
guiding transformation.

As Peter Drucker observed, “The best way to predict the future is to create it." Applied to
management accounting, the question is no longer whether Al will influence the profession, but
how intentionally CMAs will shape that influence.
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Automation, Decision Quality, and the
CMA's Role in Zero-Defect Operations

The pursuit of zero-defect operations has evolved from traditional statistical quality control into a
digitally enabled discipline of precision management. Where earlier approaches focused on
detecting defects after they occurred, contemporary operating models seek to predict, prevent,
and correct deviations in real time. This transformation is driven by the convergence of automation,
advanced analytics, artificial intelligence (Al), and mature process disciplines such as Lean and Six
Sigma.

In this environment, zero-defect operations are no longer confined to manufacturing quality or
shop-floor efficiency. They extend across service operations, digital workflows, compliance
processes, and financial decision-making. Defects now include not only physical non-conformities,
but also rework, delays, forecast errors, compliance lapses, and poor customer experience. The
core shiftis from reactive problem-solving to predictive and preventive performance management.

For Cost and Management Accountants (CMAs), this shift carries a deeper implication. As analytics,
automation, and Al increasingly shape operational and strategic choices, CMAs are called upon not
merely to use digital tools, but to frame the right performance questions and ensure that
technology enhances—rather than obscures—economic and social outcomes. Zero-defect
operations therefore become as much a decision-quality challenge as a technology or process
challenge.

Zero-Defect Operations as a Decision System

In its contemporary form, zero-defect operations should be understood as a system for governing
decisions under conditions of complexity and uncertainty. Traditional quality models treated
inspection as a control mechanism applied after value creation. Digitally enabled models embed
quality within the operating processiitself.

For example, in an automated order-to-cash process, quality is no longer ensured by post-
transaction audits alone. Instead, rules engines, analytics, and exception-handling workflows flag
anomalous pricing, credit risk, or documentation gaps before orders are released. Defects are
prevented at the point of decision, rather than corrected after financial exposure has already
occurred.

This embedding of quality into operational decisions represents a fundamental departure from
inspection-driven control. It also elevates the importance of governance—defining thresholds,
escalationlogic, and accountability for automated decisions.
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The Journey: Evolution of Zero-Defect Thinking

. Role of Nature of Decision-
Phase Dominant Approach T VEM:
. End-of-line inspection and | Minimal .
Inspection Era .. . Reactive, manual
rejection automation
Statistical Quality Sampling, control charts Basic analytics | Reactive, data-
Control informed
Lean & Six Sigma Process capability and Limited digital | Retrospective,
variation reduction tools human-led
Digitally Enabled Quality| Real-time monitoring and Sensors, Predictive, semi-
analytics dashboards automated
Precision Management | Closed-loop automation Al, ML, Predictive and
and Al orchestration preventive
Emerging Autonomous | Self-adjusting systems Advanced Al Human-governed
Operations autonomy

This journey reflects a steady migration of quality responsibility from human inspection toward
system design and decision logic.

Hyper-automation: A Brief Primer (101)

Hyper-automation refers to the coordinated application of multiple automation
technologies—robotic process automation (RPA), Al, machine learning, analytics, process mining,
and workflow orchestration—to automate end-to-end processes, including decision-making and
exception handling.

Unlike traditional automation, which focuses on task execution, hyper-automation focuses on
process integrity and decision quality across the value chain.

Example: In an insurance claims operation, process mining identifies stages with high error or delay
rates. RPA automates data capture and validation, Al models flag potentially fraudulent or high-risk
claims early, and workflow engines route exceptions to specialists before settlement. The result is
near-zero processing errors for standard claims and faster resolution without compromising
control.

Hyper-automation thus becomes a key enabler of zero-defect operations by embedding
intelligence and learning directly into operational workflows.
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Operating Models Supporting Zero-Defect Performance

Three practical operating models are increasingly visible across industries:

Closed-loop performance model: Continuous detect-predict-correct-learn cycles linking
operational data to automated responses.

Hyper-automation-centric model: End-to-end integration of RPA, analytics, and Al to manage
quality across processes rather than functions.

Human-governed autonomous model: Systems adjust parameters automatically within defined
boundaries, with humans responsible for governance, ethics, and strategic intent.

In each model, the effectiveness of zero-defect operations depends less on individual tools and
more on how decisions are structured, monitored, and governed.

Components of Zero-Defect Automation Decision Checklist for CMAs

RPA Bots Are we predicting and preventing defects, not just reacting?

Do we have end-to-end visibility of our processes?

Zero-Defect
Process

Automation J ining

Are we integrating technology with Six Sigma principles?

000 ©

Q
;E‘ﬂ - Workflow What are the economic and social impacts?
Advanced Orchestratio
Analytics
How will we and improve conti ?
Zero-Defect Implementation Roadmap The CMA Playbook for Zero-Defect Success

1 II Frame the Right Questions
= 9 Define Goals & Risks
!

1 Process Discovery ) 2 Intelligent Automation Y3 Predictive Controls

Identify Pain Points Deploy RPA & Al Implement Real-Time Monitoring =@ Ensure Accuracy & Bias Control

Road to Zero Defects R
3 .Q’_ Guide Decisions

~  Align with Business Strategy

2 9 Govern Data & Models

'
s

4 l Monitor & Report Outcomes

Drive Improvement & Accountiallity

Industry Evidence and Adoption Patterns

In manufacturing, advanced process industries, automotive, and electronics sectors have
demonstrated measurable reductions in defects, downtime, and cost of poor quality through
predictive analytics and closed-loop automation. Indian manufacturers adopting inline quality
monitoring and Al-driven maintenance have reported faster stabilisation of processes and
improved yield consistency.
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In services, banking, insurance, shared services, and telecom operations show growing adoption.
Here, defects manifest as rework, compliance breaches, or customer dissatisfaction rather than
physical non-conformities, but their economic impact is often equally significant.

Industries such as construction, public services, healthcare administration, and many MSMEs
remain at early stages of adoption, constrained by fragmented processes, legacy systems, and
unclear ownership of quality outcomes.

The CMA's Role: Stewardship of Decision Quality

As automation and Al increasingly influence operational decisions, the CMA's role expands beyond
performance measurement to stewardship of decision quality.

In organisational roles, CMAs contribute by:

* Framing economically meaningful performance and risk questions

* Quantifying the cost of defects and the value of prevention

¢ Linking predictive operational metrics to financial outcomes

* Ensuring transparency and explainability in analytics-driven decisions

In practice and advisory roles, CMAs can:
Assess readiness for precision management and hyper-automation
Design governance frameworks for automated and autonomous systems
Advise on balancing efficiency gains with regulatory, ethical, and social considerations

In both contexts, CMAs help ensure that technology strengthens, rather than substitutes for, sound
managerial judgment.

Precision Management as a Professional Imperative

Zero-defect operations, in their contemporary form, are not about eliminating every error, but
about designing systems that anticipate, absorb, and correct deviations before value is destroyed.
Automation, analytics, and Al make this possible at scale—but only when guided by clear decision
logic and robust governance.

For CMAs, this represents a professional inflection point. As organisations move toward increasingly
automated and autonomous operations, the CMA's role as a steward of decision quality becomes
central. By framing the right questions, linking operations to value, and governing automated
decisions, CMAs ensure that precision management delivers not only efficiency, but sustainable
economic and social outcomes.
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Sustainable & Responsible Growth: ESG,
Circularity & Compliance-Driven Transformation

Sustainability has moved from the periphery to the core of business strategy. This session reframes
ESG from a compliance obligation into a driver of long-term competitiveness, risk resilience, and
access to capital. CMAs are central to this shift, given their expertise in measurement, performance
frameworks, and integrated reporting.

Moving from ESG Reporting to Real Business Impact

While many organisations have improved ESG disclosures, fewer have successfully embedded
sustainability into strategic and operational decision-making. This topic explores how CMAs can
integrate ESG considerations into budgeting, capital allocation, performance evaluation, and risk
management.

The emphasis is on linking sustainability metrics with financial KPIs—connecting carbon intensity,
water efficiency, safety performance, and governance quality to cost structures, revenue
sustainability, and enterprise valuation. By doing so, CMAs help organisations move beyond
symbolic compliance to value-aligned sustainability, where ESG initiatives are prioritised based on
impact, feasibility, and economic return.

Circular Economy & Resource Efficiency: Practical Models

The transition from linear business models to circular systems presents both challenges and
opportunities. This topic focuses on practical and scalable circular economy models, including
resource recovery, reuse, life-cycle costing, and closed-loop supply chains.

CMAs play a pivotal role in assessing the financial viability of circular initiatives, redesigning cost
models, and evaluating trade-offs between short-term costs and long-term value creation.
Circularity enhances organisational resilience against resource volatility, regulatory pressure, and
reputational risk—while opening new revenue streams and strengthening competitive advantage.
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Automation, Decision Quality, and the
CMA's Role in Zero-Defect Operations

The "Value-First" Pivot: From Compliance Burden to Competitive Edge

For years, ESG was treated as a side-car to business operations—a set of metrics managed by
sustainability teams to satisfy regulators and investors. In 2026, that paradigm has decisively
flipped. Leading companies no longer view ESG as a reporting obligation, but as a strategic lens for
operational excellence, resilience, and value creation.

TheThree Pillars of Impact

The Three Pillars of Impact

Companies moving toward real business impact
are focusing on three specific value drivers

01 02 03

@1-\9
I

@1-\9
i

Supply Chain Resilience Product Innovation (Eco-Design) Cost of Capital

Tracking supplier Redesigning products Banks and insurers
emissions to actively to use fewer raw now offer
transforming supplier materials and simpler sustainability-linked

energy sources architectures. loans

Companies moving toward real business impact are focusing on three specific value drivers:
Supply Chain Resilience

Organizations are moving beyond merely tracking supplier emissions to actively transforming
supplier energy sources. This shift reduces exposure to carbon border taxes such as the EU's CBAM
and stabilizes input costs in anincreasingly volatile global energy market.

Product Innovation (Eco-Design)

Rather than only reporting carbon footprints, companies are redesigning products to use fewer raw
materials and simpler architectures. This directly improves gross margins while aligning with 2026
consumer and B2B demand for "verified green” products.
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Cost of Capital

Banks and insurers now offer sustainability-linked loans and insurance products where interest rates
and premiums are reduced upon achieving real-world performance targets—such as a 20%
reduction in water intensity. ESG performance, once seen as intangible, is now translating into
direct financial gain.

Case Study: Hansol Paper (2025-2026)

Sector: Global Manufacturing / Paper & Pulp

The Challenge: Raw Material Instability and Supply Chain Risk

1. The Situation

By 2025, Hansol Paper faced a critical business risk: instability in pulp sourcing. Heavy dependence
on imported pulp left the company exposed to global logistics disruptions and commodity price
volatility. A traditional, reporting-centric ESG approach offered little protection against these
operational threats.

2. The Strategic Pivot

Hansol responded by embedding ESG directly into its procurement and R&D strategy, shifting
from disclosure to execution.

& Social Impact (S): The Company launched "win-win" support programs for domestic
recycled paper suppliers. By investing in small and mid-scale suppliers, Hansol secured a
stable local supply of recycled materials, reducing dependence on costly imports while
strengthening the domestic supplier ecosystem.

& Environmental Impact (E): R&D efforts pivoted toward eco-friendly materials, including its
Protego packaging solutions, which use fewer chemicals and are fully recyclable. This was
not a branding exercise, but a strategic response to emerging "Right to Repair" and circular
economy regulations that began reshaping markets in late 2025.

3. Real Business Results
By early 2026, the impact was visible in financial and operational terms:

& Margin Protection: The shift to local recycled fibres reduced raw material costs by
approximately 12% compared to imported pulp during the 2025 shipping crisis.

¢ New Revenue Streams: The Protego eco-packaging line recorded 30% year-on-year growth,
driven by B2B customers seeking materials that supported their own mandatory disclosure
requirements.

& Governance (G): By integrating ESG data directly into the ERP system, Hansol reduced audit-
readiness effort by 40%, freeing finance and leadership teams to focus on capital allocation
and growth decisions rather than compliance administration.
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Key Takeaway

Hansol Paper's experience demonstrates that ESG delivers its greatest value when treated not as a
corporate responsibility, but as a strategic response to resource scarcity, regulatory change, and
evolving market demand.
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India’s Dynamic ESG Regulatory
Landscape and Its Business Implications

Environmental, Social and Governance (ESG) considerations have emerged as a defining feature of
modern corporate oversight. Globally, regulators, investors, and lenders increasingly expect
organisations to demonstrate responsible environmental stewardship, inclusive social practices,
and robust governance mechanisms.

In India, ESG has moved decisively from a voluntary narrative to a structured regulatory mandate.
SEBI has been the principal catalyst in this transition, embedding ESG disclosure within mainstream
corporate reporting. For Indian listed companies, ESG compliance is no longer peripheral—it now
directly influences strategic planning, investor confidence, and long-term enterprise value.

Evolution of ESG Regulationin India

Early Voluntary Phase

India’s ESG journey began with the National Voluntary Guidelines on Social, Environmental and
Economic Responsibilities of Business (NVGs), issued by the Ministry of Corporate Affairs in 2011.
While these guidelines promoted responsible business conduct, they lacked enforceability and
measurable accountability.

Business Responsibility Reporting (BRR)

In 2012, SEBI mandated Business Responsibility Reports (BRR) for the top 100 listed companies, later
expanded to the top 500. BRR marked an important step toward formal ESG disclosure, but
reporting quality varied widely due to its largely narrative structure.

Business Responsibility and Sustainability Reporting (BRSR)

A decisive shift occurred in 2021 with the introduction of the BRSR framework, aligned with global
standards such as GRIand TCFD. From FY 2022-23, BRSR became mandatory for the top 1,000 listed
companies by market capitalisation. The introduction of BRSR Core metrics and phased third-party
assurance signalled India's move toward data-driven, comparable, and credible ESG reporting.
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Key Features of the Current ESG Regulatory Landscape

Environmental Disclosures

Companies are required to disclose energy consumption, greenhouse gas emissions, water usage,
waste management practices, and environmental compliance. Increasing regulatory and investor
attentionis being placed on Scope 3 emissions and climate risk governance.

Social Disclosures

Social metrics cover workforce diversity, occupational health and safety, training and development,
employee well-being, and supply-chain labour practices. For Indian manufacturing and
infrastructure sectors, value-chain responsibility has become a critical area of scrutiny.

Governance Disclosures

Governance requirements focus on board composition, independence, ethical conduct, anti-
corruption mechanisms, and stakeholder grievance redressal. Independent assurance is being
progressively introduced to enhance trust and credibility.

Business Impact of ESG Regulation
Compliance and Cost Implications

Implementing ESG reporting requires investment in data systems, internal controls, and assurance
mechanisms. While this increases short-term compliance costs, it significantly strengthens
governance discipline and enterprise risk management.

Access to Capital and Cost of Funds

ESG performance increasingly influences investor decisions, credit ratings, and access to green and
sustainability-linked finance. Strong ESG credentials can lower the cost of capital and expand
funding options.

Strategic and Operational Transformation

Beyond compliance, ESG regulation encourages organisations to embed sustainability into core
operations—driving efficiency improvements, innovation, and long-termresilience.
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Case Study: Tata Steel Limited

Background

Tata Steel Limited, one of India’s largest steel producers, operates in an industry traditionally
associated with high environmental impact. The company has been an early adopter of ESG
practices and global sustainability standards.

Regulatory Response

Under the BRSR framework, Tata Steel strengthened ESG data systems, enhanced climate risk
disclosures, and aligned governance practices with international benchmarks. The company
committed to carbon reduction targets and increased transparency across its value chain.

Business Impact

* Sustained inclusion in global ESG indices and improved investor confidence
* Access to sustainability-linked financing at competitive rates

* Enhanced operational efficiency through energy and resource optimisation
* Strengthened stakeholder trust and corporate reputation

This case demonstrates that proactive ESG integration can convert regulatory requirements into
durable competitive advantage.

Challenges and Future Outlook

Despite progress, challenges remain—particularly in value-chain data availability, availability of ESG
expertise, and the risk of superficial compliance. Looking ahead, ESG regulation in India is expected
to extend beyond large listed entities, with deeper assurance requirements and closer alignment
with global frameworks.

India's evolving ESG regulatory landscape represents a fundamental shift in corporate
accountability and governance. ESG is no longer a reporting exercise; it is a strategic framework
shaping risk management, resilience, and growth. The Tata Steel experience illustrates that
organisations embracing ESG proactively can achieve tangible business benefits while
contributing meaningfully to sustainable development.
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Appendix

Business Responsibility and Sustainability Reporting (BRSR): Overview and CMA Dashboard

Business Responsibility and Sustainability Reporting (BRSR): Overview

Business Responsibility and Sustainability Reporting (BRSR) is India’'s mandatory ESG disclosure
framework introduced by the Securities and Exchange Board of India (SEBI). It replaces the earlier
Business Responsibility Report (BRR) and aims to bring standardisation, comparability, and
credibility to ESG disclosures of listed companies.

From FY 2022-23 onwards, BRSR is mandatory for the top 1,000 listed companies by market
capitalisation. The framework shifts ESG reporting from narrative descriptions to quantitative,
decision-useful data, aligned with global sustainability and governance standards.

At its core, BRSR is designed to help investors, regulators, and other stakeholders assess how
companies create value while managing environmental impact, social responsibility, and
governance integrity.
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Key Features of BRSR

Reimagining the]CMAY

Structured ESG Framework

Covers Environmental, Social, and Governance parameters across a standardised reporting
format.

Three Reporting Sections
o General Disclosures - company profile and business context
o Management & Process Disclosures — governance, policies, and oversight

o Principle-wise Performance Disclosures - aligned to the National Guidelines on
Responsible Business Conduct (NGRBC)

Quantitative, Comparable Metrics

Emphasises measurable indicators such as energy use, emissions, workforce diversity, safety,
and ethical practices.

Alignment with Global Standards
Broad alignment with GRI, TCFD, and emerging international ESG frameworks.
BRSR Core Metrics

A focused set of key ESG indicators subject to assurance, enhancing reliability and investor
confidence.

Value-Chain Focus

Encourages disclosure of ESG risks and impacts beyond the company’s own operations,
especially in supply chains.

Investor and Capital Market Orientation

Designed to support capital allocation decisions, ESG-linked financing, and long-term value
assessment.

Driving Sustainable Value and Strategic Impact
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BRSR Principles - CMA Dashboard View

Principle

What it Covers

Sample KPI - Leadership
Indicator (L)

Sample KPI - Essential
Indicator (E)

Principle 1: Ethics,
Transparency and
Accountability

Ethical conduct,
integrity, anti-
corruption, and
transparent governance

Board and senior
management ethics
coverage (%) tracked
annually

Confirmed corruption
or bribery incidents
(absolute number,
trend)

Principle 2:
Sustainable and Safe
Goods & Services

Product responsibility,
life-cycle thinking, and
customer safety

Products/services with
completed life-cycle
impact assessment (%)

Product safety and
quality complaints
(count per period)

Principle 3: Employee
Well-being

Fair treatment,
diversity, health, safety,
and skill development

Women in leadership and
management roles (%)

Lost Time Injury
Frequency Rate
(LTIFR)

Principle 4:
Stakeholder
Engagement

Identification,
engagement, and
grievance redressal for
stakeholders

Formal stakeholder
engagement framework in
place (Y/N, last review
date)

Stakeholder
grievances resolved
within SLA (%)

Principle 5: Human
Rights

Respect for human
rights across
operations and value
chains

Operations and key
suppliers covered by
human rights risk
assessment (%)

Human rights
complaints received
and resolved
(number)

Principle 6:
Environmental
Responsibility

Climate impact,
resource use,
emissions, and
biodiversity

Board-level oversight of
climate and environmental
risks (Y/N)

Scope 1and Scope 2
GHG emissions
(absolute and
intensity)

Principle 7: Public and
Regulatory Policy
Engagement

Responsible advocacy
and transparency in
policy engagement

Public policy positions
formally disclosed (Y/N,
scope)

Political contributions
by category (% value)

Principle 8: Inclusive
Growth and
Development

Community
development and
inclusive value creation

CSR programs aligned to
local priorities (%)

CSR spend as % of
average net profits

Principle 9: Customer
Value and Responsible
Disclosure

Customer satisfaction,
data privacy, and fair
communication

Board-approved customer
data protection policy

(Y/N)

Data privacy
breaches / customer
data complaints
(number)
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From Sustainability Narrative
to Strategic Financial Architecture

From Sustainability Narrative to Strategic Financial Architecture

For much ofits early life, the circular economy (CE) was treated as an environmental or sustainability
construct—important, desirable, but peripheral to mainstream business decision-making.
Resource efficiency (RE), similarly, was often confined to operational cost-saving initiatives or
compliance-driven waste reduction programs. That positioning is no longer tenable.

Today, circular economy and resource efficiency have evolved into value creation and risk-
mitigation strategies, not ESG add-ons. Resource scarcity, input price volatility, regulatory
tightening, and investor scrutiny have moved CE and RE from the margins to the core of corporate
strategy. More importantly, leading firms are discovering that circularity is not merely about
reducing harm, but about re-architecting value creation itself.

This shift fundamentally changes the role of finance professionals—especially Cost and
Management Accountants (CMAs)—from passive reporters of sustainability metrics to active
architects of circular value systems. The finance function is increasingly expected to translate
circular ambitions into capital allocation logic, performance metrics, pricing decisions, and board-
level narratives that connect resource intelligence with long-term profitability.

From Linear to Circular: Evolution of the Resource Paradigm

The traditional linear economic model—take, make, dispose—was built on assumptions of
abundant natural resources, stable supply chains, and low disposal costs. Financial models
reinforced this logic by treating raw materials as variable inputs, waste as an unavoidable by-
product, and environmental impacts as externalities.

Over time, this paradigm has evolved through distinct phases:

Evolution snapshot

1. 1970s-1990s: Pollution control and end-of-pipe waste treatment

2. 2000-2010: Eco-efficiency and cleaner production

3. 2010-2018: Sustainability frameworks and the 3Rs (Reduce-Reuse-Recycle)
4, 2018-present: Full circular economy models involving system redesign

This evolution is best understood not as a replacement of earlier ideas, but as an accumulation of
capabilities. Conceptually, circular economy today can be visualized as a 100-percent pie, with
each historical phase contributing a share of maturity and insight.
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How Circular Economy Was “Filled” Over Time

1970s-1990s l

0o Control the damage

Pollution Control & End-
of-Pipe Treatment

2018 - present [ Reduce input per output
Eco-Efficiency & Cleaner @
Production
Manage resource loops @f
Sustainability & 3Rs %8
2000-2010 K
— Redesign the system
. O » 9 Y "
‘ Circular Economy System -~

Redesign

2010-2018

(Each phase represents a conceptual contribution to the current circular economy model, not a
time-based allocation.)

The current phase represents a structural break. Circular economy thinking reframes waste as a
design failure rather than an operational inevitability, and resource efficiency as a strategic lever
rather than a marginal cost initiative.

Conceptual Foundations: What CE and RE Actually Mean for Business

At its core, circular economy is a systems-level redesign of how value is created, delivered, and
retained. It is not synonymous with recycling, noris it limited to downstream waste management.

Three principles underpin contemporary CE practice:

1. Design out waste and pollution at the product and process level
2. Keep products and materials in use at their highest value for as long as possible
3. Regenerate natural systems where biological resources are involved

Resource efficiency operationalizes these principles by focusing on optimal utilization of
materials, energy, water, and capital across the value chain.

For business leaders, the implication is clear: CE and RE directly affect cost structures, asset
productivity, supply security, and risk exposure. These are fundamentally financial
questions—placing CMAs at the centre ofthe circular transition.

Circular Economy Models Relevant to Industry

Several practical models have emerged as dominant frameworks for implementing circularity at
scale.
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The Butterfly Model

The Butterfly Model distinguishes between biological cycles and technical cycles, emphasizing
value retention through reuse, repair, refurbishment, remanufacturing, and finally recycling.

STOCK MANAGEMENT

BIOSPHERE

ELLEN MACARTHUR
@ FOUNDATION

The model’s relevance for finance lies in its prioritization of value preservation over value recovery,
which has direct implications for lifecycle costing and investment appraisal.

Closed-Loop Supply Chains

Closed-loop supply chains integrate forward and reverse logistics, enabling systematic recovery of
products, components, and materials. This model is widely applied in automotive, electronics, and
heavy manufacturing.

Product-as-a-Service (PaaS)

Under PaaS models, firms retain asset ownership and monetize performance or usage rather than
unit sales. This aligns incentives toward durability, maintainability, and total lifecycle cost
optimization.

Urban Mining

Urban mining treats cities as resource reservoirs, particularly for metals, plastics, batteries, and
construction materials. It is increasingly relevant in high-density, resource-constrained economies.

Who Leads in Circular Economy Implementation?

Globally, two jurisdictions stand out.

G}:@@m Driving Sustainable Value and Strategic Impact



N

The Netherlands is widely regarded as the conceptual and institutional leader in circular econom
adoption. It has embedded CE into national industrial policy, procurement norms, and
infrastructure planning, with strong alignment between government, industry, and finance.

China, by contrast, leads in scale and speed of implementation, driven by resource security
concerns and centralized policy execution. Circular economy practices are mandated across
industrial parks, manufacturing clusters, and urban systems.

The contrast is instructive: the Netherlands demonstrates design-led, finance-integrated
circularity, while China demonstrates execution-led circularity at scale. Most economies,
including India, operate somewhere between these poles.

Industry Adoption: Where Circularity Is Mature—and Where It Isn't

Industries with relatively mature adoption include:

* FMCG and packaging

* Automotive and auto components
* Metals and mining
* Electronics and electricals

Industries with significant untapped potential include:

* Textiles and apparel

* Infrastructure and real estate

* Chemicals and petrochemicals

* Healthcare equipment

* Renewable energy systems, especially batteries

In these sectors, circularity offers not incremental efficiency gains but structural improvements in
margins and resilience.

E-Waste: The Bridge Between Circular Theory and Financial Reality

E-waste represents one of the most tangible and financially compelling circular economy
opportunities. Rich in recoverable metals and governed by Extended Producer Responsibility (EPR)
regimes, e-waste sits at the intersection of compliance, cost management, and value recovery.
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For firms, the economics of e-waste involve:

* Recovery value of metals and components

< Compliance and collection costs

* Reputational and regulatory risk

* Integration of informal and formal recycling ecosystems

From a CMA perspective, e-waste challenges conventional cost accounting by requiring
recognition of embedded material value, not merely disposal expense. It exemplifies how
circularity forces a re-examination of what constitutes cost versus asset.

Internal Pricing of Resources: Making Circularity Decision-Relevant

A critical enabler of circular decision-making is internal pricing of resources traditionally treated as
free orunder-priced.

Internal Pricing of Waste

Waste pricing typically reflects:

* Disposal and transportation costs
* Landfill and compliance fees
* Opportunity cost of lost recoverable materials

Internal waste pricing encourages upstream design changes rather than downstream treatment.
Internal Pricing of Water

Water pricing incorporates:

* Scarcity and location-specific risk
* Regulatory and abstraction constraints
* Business continuity risk

This is especially relevant for water-intensive industries operating in stressed regions.
Internal Pricing of Carbon

Internal carbon pricing (ICP) is increasingly used to:

* Stress-test capex decisions
* Guide sourcing and product mix choices
* Anticipate future regulatory exposure
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Internal Pricing of E-Waste

E-waste pricing combines:

* Recovery value of materials
* EPR compliance costs
* Transfer pricing between business units

These internal prices transform sustainability signals into managerial decision inputs.

Table 1: The CMA's Role: From Cost Control to Circular Value Creation

Traditional CMA Focus Circular Economy-Oriented CMA Role
Cost reduction Value retention across lifecycle
Waste cost tracking Material flow cost accounting
Capex appraisal Circular investment appraisal
Compliance reporting Risk-adjusted resource pricing
Variance analysis Circular performance dashboards

This shift positions CMAs as integrators of operational, environmental, and financial intelligence.

CMA-Ready Framework and Circular Balanced Scorecard

CMA-Ready CE & RE Framework

At a highlevel, the CMA's circular toolkit integrates:

Lifecycle costing

Resource flow analysis
Risk-adjusted investment appraisal
Performance measurement

L 2R 2R 2K 4
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Circular Balanced Scorecard

Table 2: Circular Balanced Scorecard Perspective Sample Measures

Perspective Sample Measures

Financial Value retained per unit of material; ROCE adjusted for circular assets
Resource Virgin material intensity; secondary material utilization

Process Closed-loop recovery rates; product life extension

Innovation | Circular design adoption; PaaS revenue share

Governance | EPR compliance efficiency; internal carbon price coverage

This scorecard translates circular ambition into measurable managerial performance.

Governance, Reporting, and Strategic Decision-Making

As integrated reporting gains traction, CE and RE metrics increasingly intersect with financial
disclosures. The challenge is not data availability, but decision relevance. CMAs play a critical role in
ensuring that circular metrics inform strategy, not merely reporting.

Circular Economy as Financial Architecture

The circular economy is no longer a peripheral sustainability concept. It is a strategic financial
architecture for operating in a world of constrained resources, volatile supply chains, and
heightened accountability.

For CMAs, the opportunity lies in moving beyond stewardship of cost and compliance toward
stewardship of long-term value creation through resource intelligence. Firms that succeed will be
those whose finance functions can make circularity measurable, investable, and scalable.

References:
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OECD Circular Economy Models
Business Logic and CMA Relevance

PART1

The OECD'’s articulation of five Circular Economy (CE) business models provides a practical,
enterprise-ready framework through which circularity can be translated into managerial and
financial action. Each model represents a distinct mechanism for retaining economic value
embedded in materials, assets, and products—making them directly relevant to the CMA's role in
strategy, cost management, and capital allocation.

Circular Supply Models replace finite raw materials with renewable, recycled, or bio-based inputs.
From a CMA perspective, the value lies not only in sustainability but in hedging input price volatility
and reducing exposure to supply disruptions. Financial models increasingly incorporate circular
supply premiums against avoided long-term procurement risk.

Resource Recovery Models focus on reclaiming value from waste streams through recycling,
energy recovery, or by-product monetization. Here, CMAs shift waste from a cost line to a
secondary revenue or cost-offset stream, requiring revised cost classifications, contribution
analysis, and throughput-based performance metrics.

Product Life Extension Models—repair, refurbishment, remanufacture—aim to preserve the
highest possible value of products for as long as feasible. These models compel CMAs to move
beyond unit-cost thinking toward lifecycle profitability, residual value estimation, and asset
depreciation logic aligned with multiple use cycles.

Product-as-a-Service (PaaS) Models fundamentally alter revenue logic by retaining asset
ownership while selling outcomes or usage. This shifts the CMA's focus from sales margins to asset
utilization rates, lifecycle return on assets, and annuity-style cash flow predictability.

Sharing Platform Models improve resource efficiency by increasing utilization of underused assets.
Financial governance depends on accurately measuring utilization-driven value creation,
coordinating multi-user cost allocation, and managing platform economics rather than physical
production economics.

Across industries, adoption has been strongest where material intensity and asset visibility are
high—construction, metals, chemicals, FMCG packaging. However, sectors such as electronics,
healthcare equipment, logistics, and commercial real estate remain under-leveraged due to weak
lifecycle costing and conservative capital appraisal frameworks.

For CMAs, these five models collectively represent a new financial grammar: one that treats
materials, assets, and waste as dynamic value carriers rather than static cost items.
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Part 2 (case studies)

These four case studies were developed as a forward-looking professional experiment, written in
2026 and extrapolated to a plausible 2030 operating reality. They are not fictional fantasies, but
disciplined projections grounded in observable 2023-2025 trends: OEM circularity mandates,
India's evolving ESG disclosure regime, advances in autonomous Al, robotic shop-floor automation,
digital twins, and the expanding strategic role of management accountants in value orchestration.

The factual backbone draws from publicly documented practices and pilots across Indian
manufacturing, FMCG packaging, infrastructure materials, and electronics
refurbishment—reported by OEMs, Tier-1 suppliers, municipal bodies, and global agencies (OECD,
Ellen MacArthur Foundation, BIS, and industry consortia). These cases extend those signals forward,
assuming regulatory normalisation, capital-market enforcement, and Al systems moving from
"enabled tools" to embedded operating infrastructure by 2030.

The intentis not prediction, but professional imagination with discipline: offering CMAs and senior
leaders concrete, numerate illustrations of how circular economy models may reshape cost
structures, contracts, margins, and governance within a single decade.

CASE STUDY 1: Automotive Components Manufacturer

Model focus: OECD Circular Business Models - Resource Recovery + Product Life Extension

Suryan ForgeTech Pvt. Ltd., a Pune-based Tier-1 automotive components manufacturer supplying
forged and machined parts to OEMs such as Tata Motors, Mahindra Auto, and Maruti Suzuki, faced
rising steel prices, volatile scrap availability, and increasing OEM pressure to disclose circularity
metrics. Annual production was approximately 48,000 tonnes of finished components, with scrap
generation averaging 9.5% by weight. Historically, scrap was sold at market rates with limited
traceability, resulting in lost material value and inconsistent ESG reporting.

By 2030, the firm operated an autonomous, self-learning resource recovery system, now standard
across Tier-1 suppliers, integrated with robotic shop-floor automation. Vision-based Al systems
were deployed at CNC exit points to classify scrap in real time by alloy grade, contamination level,
and recovery suitability. Collaborative robots (cobots) segregated scrap into closed-loop streams
instead of mixed bins. This alone reduced cross-contamination from 12% to under 2% within six
months, while also enabling real-time auditability of material flows.

A digital twin of the melting and forging process was developed using historical production data
and live sensor feeds. The Al model optimized charge-mix recipes, allowing 32% of recovered scrap
to be reintegrated into internal production without compromising metallurgical specifications.
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Energy consumption per tonne of output fell from 680 kWh to 598 kWh, a 12% reduction, driven by
improved furnace loading and fewer reheats. By 2030, OEM contracts required continuous
circularity data feeds, audited quarterly through Al-to-Al verification systems rather than manual
disclosures.

Predictive maintenance algorithms applied to robotic handling systems reduced unplanned
downtime by 18%, improving throughput stability and schedule adherence. Financially, annual raw
material procurement costs declined by %42 crore, while incremental investment in Al systems and
robotics was recovered in 22 months.

From a CMA perspective, management accountants redesigned product cost sheets to reflect
recycled content premiums, embedded circular KPIs into standard costing systems, and linked
plant-level circularity scores to capital allocation decisions. CMAs moved beyond periodic
variance analysis to continuous margin-protection algorithms, recalibrating sourcing and
recovery decisions weekly using commodity futures, carbon pricing signals, and internal
recovery efficiency trends. The CMA team also led scenario modelling to demonstrate that a
further 10% increase in internal scrap recovery could offset future steel price shocks of up to 15%
without margin erosion.

CASE STUDY 2: FMCG Packaging Manufacturer (India)
Model focus: Circular Supply Chains + Design for Circularity

Varuna PolyPack Solutions Ltd., operating from Ahmedabad and Sanand, producing rigid plastic
containers for personal care and food brands such as HUL, Dabur, and ITC, operated with annual
volumes of 620 million units. Regulatory pressure on recycled content and customer sustainability
scorecards exposed a structural risk: only 8% post-consumer recycled (PCR) content was being
used, primarily due to inconsistent quality and high rejection rates.

The company deployed generative material intelligence platforms, trained on global polymer
databases and regulatory constraints updated in real time, to predict PCR resin performance
across different SKUs. Machine-learning models were trained using tensile strength, melt-flow
index, and historical defect data, enabling designers to simulate performance before physical trials.
Simultaneously, robotic automation was introduced in sorting and pre-processing at supplier
aggregation centres, improving PCR purity from 87% to 96%.

On the shop floor, Al-controlled injection moulding machines dynamically adjusted temperature
and pressure parameters based on real-time PCR variability. Scrap rates dropped from 6.8% to
3.9%, saving approximately 218 crore annually. Design changes—validated digitally—reduced
average wall thickness by 7%, translating into a 4,200-tonne annual virgin plastic reduction.
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By 2030, recycled-content thresholds were contractually enforced through smart clauses,
triggering automated price adjustments and penalty mechanisms for non-compliance.

CMA involvement was pivotal. Management accountants restructured transfer pricing models to
reward suppliers delivering higher-quality PCR. Lifecycle costing models replaced traditional per-
unit costing, revealing that products with 25% PCR content achieved breakeven within 14 months
despite higher upfront tooling costs. Robotic palletizing and Al-based demand forecasting further
reduced finished-goods inventory by 21%, freeing working capital of 236 crore.

By year three, recycled content averaged 28% across the portfolio, Scope-3 emissions fell by 19%,
and the firm secured preferred-supplier status with two multinational FMCG clients. CMAs acted as
circular value architects, balancing recycled content targets, price elasticity, and ESG-linked
financing covenants in near-real time using integrated financial and sustainability dashboards.
Circularity metrics were embedded into monthly MIS and board reviews, directly linking material
efficiency improvements to EBITDA expansion.

CASE STUDY 3: Construction Materials Producer (India)

Model focus: Product Life Extension + Sharing Platforms

Nagarjuna InfraMix Ltd., a Hyderabad-headquartered ready-mix concrete and precast manufacturer
supplying metro rail, highways, and smart-city projects across South and West India, faced
declining margins due to cement price inflation and waste from overproduction. Annual cement
consumption exceeded 1.2 million tonnes, with material wastage estimated at 6-7% across
batching plants.

By 2030, the company operated city-scale Al coordination platforms, synchronizing demand
across multiple infrastructure projects, using live project schedules, weather data, and historical
pour deviations. Forecast accuracy improved from 72% to 91%, significantly reducing excess batch
production. Robotic cleaning systems with sensor-based residue detection were deployed in
transit mixers, enabling recovery of partially set concrete for secondary applications instead of
disposal.

A digital marketplace platform was launched to share surplus concrete blocks, formwork, and
shuttering materials across nearby sites within a 30-km radius. Al algorithms optimized allocation
based on transport cost, setting time, and carbon impact. Material reuse rates increased from 3% to
17% within eighteen months. By 2030, municipal approvals increasingly favoured bidders
demonstrating verified material-sharing ratios above 15%, digitally validated as part of tender
evaluation.
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From a CMA standpoint, asset life-extension models replaced straight-line depreciation
assumptions for reusable formwork, extending economic life by 28%. Cost-to-serve analysis
showed that shared utilization reduced per-project material costs by ¥95-110 per cubic meter.
CMAs used carbon-adjusted contribution margins, where cement intensity penalties directly
altered bid pricing models and project selection decisions. Robotic quality inspection of precast
elements reduced rejection rates by 22%, directly improving contribution margins.

Overall, cement consumption intensity fell by 8.6% per unit of output, translating into annual
savings of %64 crore and a 14% reduction in embodied carbon. CMAs used Al-based capital
budgeting models to justify further investment in robotic precast lines, demonstrating that circular
asset utilization delivered higher IRRs than conventional capacity expansion.

CASE STUDY 4: Electronics Refurbishment & Reverse Logistics Firm (India)

Model focus: Product Life Extension + Resource Recovery

ReLoop Devices India Pvt. Ltd., operating refurbishment hubs in Noida and Sriperumbudur and
servicing OEM and enterprise take-back programs, processed nearly 1.8 million smartphones and
laptops annually, with resale yield historically capped at 54% due to diagnostic inefficiencies and
manval sorting. E-waste regulations and rising component costs made linear disposal
economically unattractive.

By 2030, the firm deployed autonomous diagnostic agents, interoperable with OEM design
databases and right-to-repair registries, to assess device health within 90 seconds. These agents
analysed battery cycles, processor throttling, and failure probabilities with minimal human
intervention. Robotic disassembly cells, guided by computer vision, separated reusable modules
with 96% accuracy, compared to 82% under manual operations.

Refurbishment yield increased to 71%, while component recovery value rose by 38%. Predictive
pricing algorithms dynamically adjusted resale prices based on market demand, cosmetic grade,
and remaining useful life. Inventory holding periods dropped from 46 days to 29 days, improving
cash conversion cycles. By 2030, resale eligibility was algorithmically certified, enabling instant
cross-border resale under harmonized circular trade norms rather than country-specific
approvals.
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CMAs redesigned revenue recognition policies to distinguish between refurbished resale,
component harvesting, and material recovery streams. Activity-based costing revealed that Al
diagnostics reduced per-unit processing costs by 420, while robotic automation cut labour
dependency by 31%. CMAs governed multi-stream value ledgers, where resale, component
harvesting, and material recovery were optimized simultaneously by Al under regulatory and
policy constraints. Scenario models showed that extending average device life by 14 months
generated higher margins than aggressive volume growth.

Within two years, EBITDA margins improved from 11% to 18%, and landfill diversion exceeded 92% of
inbound units. CMAs integrated circular ROl metrics into board reporting, reframing sustainability
investments as core profit levers rather than compliance costs.
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Future-Ready People & Leadership: Innovation,
Resilience & Cultural Transformation

No digital or sustainability transformation succeeds without alignment of people, leadership, and
culture. This session addresses the human and governance dimensions of value creation,
recognising that the CMA profession itself must evolve in skills, mindset, and ethical leadership.

Workforce Agility, Capability Uplift & Digital Skills

The finance function is being reshaped by automation, analytics, and Al—reducing routine work
while increasing demand for judgment, insight, and cross-functional collaboration. This topic
examines how organisations can build agile workforces and how CMAs must continuously upgrade
capabilities in data literacy, business partnering, and digital fluency.

It also highlights the CMA's role in workforce investment decisions—evaluating returns on
upskilling, redesigning performance incentives, and ensuring that human capital strategies support
long-term competitiveness rather than short-term cost reduction.

Governance, Ethics & a Resilient Growth Mindset

In an era of rapid change, governance is no longer about compliance checklists; it is about building
trust, foresight, and organisational resilience. This topic explores how CMAs contribute to ethical
decision-making, robust internal controls, and balanced risk-taking.

By integrating governance principles into strategy execution and performance monitoring, CMAs
help organisations navigate uncertainty without compromising integrity. A resilient growth
mindset emphasises adaptability, transparency, and long-term value preservation— qualities
increasingly demanded by boards, regulators, investors, and society.
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Workforce Agility and Capability Uplift:
A Strategic Imperative for Finance and
Management Professionals in a VUCA World

From Stability to Permanent Turbulence

For much of the twentieth century, professional educationin finance, accounting, and management
was built around an implicit assumption of relative stability. Roles were clearly defined, skills
evolved slowly, and professional mastery meant depth within a well-bounded domain. That
assumption no longer holds. Volatility, uncertainty, complexity, and ambiguity (VUCA) have shifted
from being episodic disruptions to becoming the default operating condition for organizations. For
finance and management professionals, this shift has profound implications: technical competence
alone is no longer sufficient. What increasingly differentiates individuals and institutions is
workforce agility—the capacity to sense change early, adapt rapidly, and continuously renew
capabilitiesin line with strategic needs.

Understanding Workforce Agility and Capability Uplift

At its core, workforce agility refers to the ability of individuals and teams to adapt quickly and
effectively to changing business conditions, technologies, and stakeholder expectations. It
encompasses behavioural adaptability, learning orientation, cross-functional collaboration, and
proactive problem-solving. Importantly, agility is not synonymous with speed alone; it also includes
judgment, anticipation, and the ability to reconfigure skills and roles as circumstances evolve.

Capability uplift, by contrast, is the deliberate, structured process through which organizations
and institutions enhance the skills, competencies, and behaviours of their workforce. It includes
upskilling, reskilling, leadership development, and the cultivation of informal learning networks.
Recent evidence suggests that capability uplift is most effective when it is continuous, embedded
in daily work, and closely aligned with strategic priorities rather than delivered as episodic training
interventions.

For finance and management professionals, the agility challenge is particularly acute. Regulatory
change, digital automation, analytics-driven decision-making, ESG reporting, and geopolitical risk
have expanded the professional remit well beyond traditional accounting and control functions.
The modern finance professional is expected to be a strategic partner, arisk interpreter, and a value
creator—roles that demand agility as much as technical rigor.
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Evolution: From Training Programs to Learning Ecosystems

The concept of workforce agility has evolved significantly over the past two decades. Early
discussions of agility were largely confined to software development and operations, where agile
methodologies emphasized iterative delivery and rapid feedback. Over time, these ideas migrated
into broader organizational contexts, including professional services, finance, and governance
functions.

Simultaneously, approaches to capability development have shifted. Traditional models relied
heavily on formal classroom training and standardized curricula. While these remain important,
they are increasingly insufficient in isolation. Recent research highlights the growing importance of
informal learning—peer collaboration, mentoring, communities of practice, and on-the-job
experimentation—as a primary driver of agility. Informal learning is not merely a by-product of agile
organizations; itis afoundational mechanism through which agility is built and sustained.

In parallel, organizations have moved from generic skill development toward skills-first strategies.
These approaches begin with a granular understanding of the skills required to execute strategy,
map existing capabilities, and then target development investments where they generate the
greatest business impact. This evolution reflects a broader recognition that workforce agility is
inseparable from strategic execution.

Educational institutions, including leading management schools, have responded to this shift by
redesigning curricula around experiential learning, industry projects, and digital platforms.
Professional institutes, however, face a more complex challenge: they must serve diverse member
profiles while maintaining professional standards and credibility. This makes the question of agility
not just pedagogical, butinstitutional.

Current Best Practices in Workforce Agility

Across industries, several practices consistently distinguish organizations that succeed in building
agile workforces.

First, continuous learning cultures matter more than isolated programs. Agile organizations
encourage learning as part of daily work, reward knowledge sharing, and legitimize
experimentation. Leadership behaviour is critical here: when senior professionals model learning
and adaptability, agility becomes culturally embedded rather than rhetorically promoted.

Second, skills intelligence and mapping have become central tools. Leading organizations
maintain dynamic views of their workforce's skills—technical, digital, behavioural, and
leadership—and use this data to guide reskilling, workforce planning, and career pathways. This
approachis particularly relevant for finance functions facing rapid digitalization.
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Third, cross-functional and agile team structures enable agility in practice. Case evidence fro
financial institutions adopting scaled agile frameworks shows that breaking down silos between
finance, risk, compliance, and analytics improves responsiveness and decision quality, even in
heavily regulated environments.

Finally, measurement and feedback close the loop. Workforce agility is increasingly tracked
through indicators such as learning velocity, adaptability, collaboration effectiveness, and project
outcomes, rather than training hours alone. This shift aligns capability uplift with business value
creation.

Models and Frameworks: An Integrated View for CMA Contexts

To translate these practices into actionable guidance, this essay proposes an integrated CMA
Workforce Agility and Capability Model, illustrated in the accompanying infographic included in
this handout.

The model hasfive interlinked components:

1. Agility Maturity Levels - ranging from Reactive (siloed, crisis-driven adaptation) to
Transformational (agility embedded in culture and strategy). This maturity lens allows
institutes and organizations to assess current state and set realistic progression pathways.

2. Skills Mapping Matrix — covering technical, digital, behavioural, and leadership skills, with
explicit current and target levels. This matrix anchors capability uplift in strategic
relevance rather than generic competency lists.

3. Capability Development Roadmap - a five-stage cycle of assessment, design,
implementation, measurement, and scale. The emphasis is on sustained behaviour
change, not one-off interventions.

4, Agile Project Team Structure - adapted for finance and management contexts,
highlighting roles such as finance product owner, cross-functional teams, and mentors or
coaches.

5. Informal Learning and Knowledge Sharing Mechanisms - including peer learning,
mentoring, communities of practice, and digital knowledge platforms.

Together, these elements provide a coherent, practitioner-oriented framework that avoids
academic abstraction while retaining conceptual clarity.
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Educational Institutions and the VUCA Challenge

Leading educational institutions have navigated VUCA turbulence by rethinking both content and
delivery. Indian management institutions such as the IIMs, ISB, and XLRI have expanded experiential
learning, industry partnerships, and digital platforms to maintain relevance. Their experience
underscores a key lesson: agility is not achieved by adding new subjects alone, but by redesigning
how learning occurs.

For professional institutes like CMAs, the challenge is more nuanced. Members span early-career
professionals, seasoned practitioners, and leaders, each with distinct agility needs. Moreover,
professional credibility depends on rigor and standards, which can sometimes appear at odds with
flexibility. Yet this tension is precisely where agility must be cultivated.

Implications for CMA Institutes: The Path Forward

Historically, CMA Institutes have excelled in developing technical competence and professional
discipline. To navigate the next phase of VUCA turbulence, they can build on this foundation in
several ways.

First, by adopting skills-based member profiling, institutes can move from uniform offerings to
targeted capability pathways aligned with emerging roles in analytics, ESG, and strategic finance.

Second, by embedding agility maturity thinking into curricula and continuing education, institutes
can help members understand not just what to learn, but how to evolve professionally over time.

Third, by fostering communities of practice and informal learning networks, CMAs can leverage
collective intelligence acrossindustries and geographies.

Finally, by using digital platforms and micro-learning, institutes can increase learning velocity
without compromising professional rigor.

In doing so, CMA Institutes position themselves not merely as certifying bodies, but as adaptive
capability partners for theirmembers and the organizations they serve.

Agility as Professional Capital

Workforce agility and capability uplift are no longer optional enhancements; they constitute a new
form of professional capital. For finance and management professionals operating in a permanently
uncertain world, agility determines not only employability but influence and relevance. For CMA
Institutes, the opportunity is clear: by embracing structured, skills-driven, and learning-centric
models of agility, they can future-proof both their members and the profession itself.

The challenge ahead is not a lack of frameworks or tools, but the discipline to integrate them
coherently and apply them consistently. The model presented in this essay offers one such
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integration—practical, adaptable, and grounded in current business reality.
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Digital Skills and the
Evolving Role of the CMA

An Oxford-Style Three-Role Debate

Primary Motion

“In the digital era, the relevance of the Cost and Management Accountant depends on moving
decisively beyond traditional cost accounting into strategic and digitally fluent advisory roles.”

Short Chair's Note
Why a Debate, Not a Declaration

The profession of Cost and Management Accounting stands at an inflection point shaped by
technological change, shifting business expectations, and evolving organisational roles. On such
questions, premature declarations risk oversimplification, while rigid prescriptions risk exclusion.

This publication therefore adopts a debate format, rather than a single-point manifesto. The intent
is not to pronounce a definitive future, but to surface competing logics, legitimate tensions, and
capability gradients within the profession.

By presenting multiple, well-founded perspectives, the debate format reflects the reality that CMAs
today operate across diverse industries, maturity levels, and institutional contexts. It invites
reflection rather than compliance, dialogue rather than dogma.

The neutral synthesis that follows does not close the conversation; it frames it—allowing institutes,
educators, practitioners, and employers to chart context-sensitive pathways for capability
developmentinthe digital era.
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SECTIONI|—THE DEBATE

Three Perspectives on the Evolving Role of the CMA

Custodian of Cost Discipline | Interpreter of Strategy Digitally Fluent Strategist
At the heart of every When costs are In a data-driven economy,
sustainable business lies cost | understood, strategy influence belongs to those
discipline and accountability. | becomes executable. The who act in real time. The
The CMA safeguards CMA converts cost insight | digitally fluent CMA
economic reality beyond into informed business integrates cost logic,
trends and technology. direction. strategy, and technology.

Role One: Core Cost Accountant Advocacy
(Costaccountinginindustry and cost audit by practitioners)
Proposition

Cost and Management Accounting has survived and thrived for over a century precisely because of
its rigour, discipline, and grounding in operational reality. The CMA's primary responsibility is to
ensure cost transparency, control, compliance, and accountability—functions that no amount of
digital sophistication canreplace.

In manufacturing, infrastructure, energy, logistics, and regulated sectors, decisions still hinge on:

* Accurate product costing

* Variance analysis

* Cost audits

* Statutory and regulatory compliance

* Input-output efficiency

Digital tools are enablers, not redefiners, of this role. ERP systems, automation, and analytics only
amplify the need for sound cost logic. Without correct cost structures, digital dashboards merely
accelerate the spread ofinaccurate insights.

Further, cost audit and assurance remain legal and institutional mandates in several jurisdictions,
including India. Diluting focus on core competencies risks undermining public trust and
professional credibility.

The CMA's relevance does not come from chasing fashionable labels like "strategic partner" or
"digital advisor," but from being the custodian of economic truth within the enterprise.
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Rebuttal

The push to reposition CMAs as strategy advisors often assumes that strategy is inherently superior
to execution. This is misleading. Strategy fails more often due to poor cost discipline than lack of
vision.

Moreover, excessive emphasis on digital fluency risks excluding experienced professionals and
marginalising sectors where digital maturity is uneven. A profession cannot abandon its base to
appeal toits future.

Summing Up

The CMA must modernise tools, not abandon identity.
Cost accounting is not a legacy skill—it is a strategic asset when practiced rigorously.
The profession should strengthen its foundations before extending its scope.

Role Two: Cost Accountant as Strategy Advisor
Proposition

While cost accounting remains foundational, its centre of gravity has shifted. Organisations no
longer seek accountants merely to report costs; they expect insight into why costs behave as they
do and how they influence strategic outcomes.

Today's CMAs operate in environments shaped by:

* Volatile input prices

* Complex supply chains

* Sustainability pressures

* Competitive pricing dynamics

In this context, cost data must inform:

* Make-or-buy decisions

* Capacity planning

¢ Pricing strategy

* Capital allocation

2 Performance management

CMAs are uniquely positioned to bridge operations and strategy because they understand both
numbers and processes. Elevating the CMA into a strategy advisory role does not weaken the
profession—it enhances its relevance.
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Digital tools accelerate analysis, but judgement, context, and business understanding remain
human capabilities. The CMA's role is to translate data into decision-ready intelligence.

Rebuttal

Pure digital fluency without accounting depth risks producing advisors who can visualise trends but
cannot validate them. Strategy divorced from cost reality leads to unsustainable growth and
misallocation of capital.

However, clinging exclusively to compliance roles risks making the CMA reactive rather than
influential.

Summing Up

The future CMA is neither a bookkeeper nor a technologist alone, but a strategic interpreter of
economic performance.
Cost accounting must evolve upward into strategy—without losing its analytical spine.

Role Three: Strategy Advisor with Digital Fluency
Proposition

The pace and complexity of modern business demand more than incremental evolution. Strategy
today is inseparable from digital capability.

Organisations increasingly rely on:

Advanced analytics
Real-time dashboards
Scenario modelling
Al-driven forecasting
Integrated enterprise data
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A CMA who lacks digital fluency risks being confined to retrospective analysis, while strategic
decisions are shaped elsewhere—often by data scientists or consultants with limited accounting
grounding.

The digitally fluent CMA combines:

Cost logic

Strategic insight

Data literacy
Technology awareness

L 2R 2R 2K 4
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This combination enables proactive involvementin:

* Predictive cost management

XS Value chain optimisation

* Risk modelling

* Sustainability metrics

* Enterprise transformation initiatives

Digital fluency is not about coding; it is about asking better questions of data and understanding
how technology reshapes business models.

Rebuttal

The concern that digital emphasis erodes accounting discipline is valid—but avoidable. The
solution is integration, not substitution.

Ignoring digital evolution does not preserve relevance; it accelerates obsolescence.
Summing Up
The digitally fluent CMA does not abandon cost accounting or strategy—they synthesize them.

In the emerging economy, influence belongs to professionals who can combine economic logic,
strategic framing, and digital insight.

SECTION Il —JUDGE'S VERDICT (Neutral Synthesis)

All three roles represent legitimate and necessary dimensions of the CMA profession.
Role One safeguards the profession’s credibility, statutory relevance, and analytical rigour.
Role Two ensures CMAs remain decision influencers rather than post-facto reporters.

Role Three anticipates where strategic authority is migrating in digitally enabled
organisations.

This is not a contest of replacement but of capability layering.

The profession’s future does not lie in choosing one role over another, but in designing structured
pathways that allow CMAs to progress from foundational cost expertise to strategic and digital
fluency.
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The unresolved challenge is not intent, but execution at scale—particularly in curriculum design,
faculty capability, and continuing professional education.

SECTION Il — Discussion Paper
Digital Skills and the CMA Profession — Industry Perspective
Digital Skills and the Reinvention of the CMA

From Cost Accountant to Digital Value Architect

Over the last five decades, the Certified Management Accountant (CMA) qualification has
undergone a quiet but profound transformation. What began as a credential rooted in cost
accounting, budgeting, and internal control has evolved into a designation increasingly associated
with strategic insight, data-driven decision-making, and digital fluency. This evolution has not been
cosmetic. It reflects deep structural changes in how organizations create value, how decisions are
made, and how technology mediates almost every business process.

Today, digital capability is no longer a peripheral skill set for CMAs. It is central to their relevance. Yet
the challenge for the profession is not merely to add more technology topics to the curriculum, but
to redefine what it means to be a management accountantin a digital enterprise.

The Long Arc of CMAEducation: ABrief Perspective

For much of the late twentieth century, the CMA's core value proposition lay in mastery over cost
structures, performance measurement, and financial control. Technology played a supporting
role—initially through basic computerization and later through enterprise resource planning (ERP)
systems. CMAs were expected to understand system outputs, not interrogate system logic.

The first major inflection point came with widespread ERP adoption in the 1990s and early 2000s.
Integrated systems collapsed functional silos, making data availability less of a bottleneck and
interpretation more critical. This period marked the CMA's transition from scorekeeper to business
partner.

A second inflection point emerged after the global financial crisis, as organizations demanded
faster, forward-looking insights. Data analytics, performance dashboards, and scenario analysis
began to enter the CMA lexicon. Professional bodies such as the Institute of Management
Accountants (IMA) and CIMA responded by updating competency frameworks and examination
contentto emphasize analysis, judgment, and strategy.

The current phase—shaped by automation, artificial intelligence, and platform-based business
models—represents a more fundamental shift. Digital systems now execute much of what CMAs
once did manually. The profession’s future lies not in competing with machines, but in governing,
interpreting, and leveraging them.
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Digital Skills: From Tools to Thinking

A recurring insight across global CMA bodies is that digital skills should not be equated with
programming or deep technical specialization. Instead, they encompass three interrelated
dimensions.

First is digital fluency—the ability to understand how digital systems work, what they can and
cannot do, and how they reshape business processes. This includes familiarity with analytics
platforms, automation logic, data structures, and cybersecurity principles.

Second is analytical judgment. As data becomes abundant and automated outputs commonplace,
the CMA's value increasingly lies in asking the right questions, challenging assumptions, and
translating analysis into business decisions. This is where management accounting
fundamentals—cost behaviour, risk assessment, and value trade-offs—intersect with digital
capability.

Third is strategic and governance capability. Digital transformation introduces new risks related to
data integrity, algorithmic bias, and ethical use of technology. CMAs are uniquely positioned to
provide oversight, given their grounding in control, assurance, and enterprise-wide thinking.

The IMA's Competency Framework and the CGMA Competency Model both reflect this shift,
explicitly embedding digital transformation, analytics, and technology governance within core
professional expectations. Digital capability is no longer an elective enhancement; it is a
foundational competence.

What CMA Bodies Are Doing Today

Globally, CMA bodies have moved decisively to integrate digital skills into their qualification and
continuing education ecosystems. The CMA (USA) program has expanded coverage of technology
and analytics within its exam structure, while also emphasizing practical application rather than
tool-specific training. Candidates are assessed on their ability to interpret data outputs and make
informed decisions, not on their ability to operate particular software.

CIMA and the CGMA designation have taken a similar approach, framing digital skills as inseparable
from business acumen and leadership capability. Their competency frameworks articulate
progressive levels of digital proficiency, recognizing that expectations differ for early-career
professionals and senior leaders.

In India, the Institute of Cost Accountants of India (ICMALI) has updated the CMA syllabus to include
digital finance, business data analytics, and strategic decision-making modules. This reflects an
important acknowledgment that Indian CMAs must be prepared for digitally intensive
environments across manufacturing, services, and emerging platform businesses.
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However, while curricular content has evolved, delivery and assessment models often lag behind.
The risk is that digital topics become theoretical additions rather than capability-building

experiences.
The Central Challenge: From Curriculum to Capability

The core challenge facing CMA education globally—and in India in particular—is not identifying
relevant digital topics, but ensuring that learning translates into professional capability.

Digital competence is developed through exposure to ambiguity, real-world data, and cross-
functional decision contexts. Yet professional education systems have traditionally favoured
structured problems with clear answers. This mismatch isincreasingly problematic.

Leading CMA bodies are therefore experimenting with scenario-based assessments, case-driven
learning, and modular upskilling pathways. These approaches better reflect how CMAs actually
operate in digital organizations, where decisions are made with imperfect information and evolving
technologies.

Another emerging priority is lifelong learning. Digital skills depreciate faster than accounting
principles. As aresult, CMA bodies are shifting from a one-time qualification mindset to a continuous
capability development model, supported by micro-credentials and targeted executive programs.

Implications for CMAIndia

For CMA India, the digital era presents both a challenge and an opportunity. The challenge lies in
bridging the gap between syllabus reform and professional readiness. The opportunity lies in
positioning the Indian CMA as a globally relevant, digitally grounded management professional.

Three strategic shifts merit attention.

First, the CMA value proposition must be reframed. The designation should be explicitly positioned
as producing digital decision professionals—individuals who combine cost and financial expertise
with data-driveninsight and governance capability.

Second, education design should pivot from subject coverage to capability outcomes. Instead of
asking what digital topics are taught, the guiding question should be: what kinds of digital business
decisions can a CMA confidently make?

Third, industry integration must deepen. Exposure to Indian business contexts, real datasets, and
digital transformation case studies is essential. Without this, digital education risks remaining
abstract and disconnected from practice.

Underlying all three is the need for sustained investment in faculty and examiner capability. Digital
curriculum reform without digitally confident educators cannot succeed.
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The trajectory of the CMA profession is clear. As automation absorbs routine work and analytics
becomes ubiquitous, the distinguishing value of the CMA will lie in judgment, ethics, and strategic
interpretation within digital systems.

This does not diminish the importance of traditional management accounting. On the contrary, it
amplifies it. Cost understanding, performance logic, and control frameworks provide the
foundation upon which digital insight becomes actionable.

The CMA of the future will not be defined by how much technology they know, but by how
effectively they use technology to create, protect, and communicate value. Ensuring that CMA
education keeps pace with this reality is not optional. It is existential.
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Governance and Ethics

Dear CMA,

Governance and Ethics go together . It is an undercurrent for a new role we are imagining for a
Cost & Management Accountant . Both Governance & Ethics run deep and strengthen
foundation for Sustainability post value creation

In fact Ethics precede Governance as it refers to moral culture of the people by default sans
Governance . Less is the magnitude of Governance with significant practices of Ethics in any
organization . At times they converge.

We normally visualize external compliance ,say legislations , a gamut of corporate laws as a part of
Overall Governance . This would also include internal Governance Practices along with laid down
Code of Ethics putin place withinthe organization.

Practice of Leadership role is not complete with out the assimilation of Principles of Governance

There are various dimensions where Governance and Ethical Practices find Expression . An
integrated Understanding of such areas of application of Governance and Ethical Code is critical for
a CMA towards optimizing his performance as a leader in creating VALUE for the organization and
sustaining thereof.

While the Ethical codes within, can be evolved from universal concepts & practices as a part of
overall Governance, acquiring knowledge of several legislative enactments and Corporate laws is a
prerequisite .

As we move forward, we will be exploring for various guidelines visualizing various scenarios and
touching upon few illustrations of the past where Governance and Ethics play a key role
impacting/enhancing Brand Equity of an organization ,affecting its image in measurables . It must
be noted that
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A Cost & Management Accountantinthe course of aforesaid exploration should ADAPT suc
Information for application in his domain area, well integrated with other related corporate
functions

Turn the page &look into -

India Al Governance Guidelines

Data Governance & Framework

Fintech in Indian governance

E-governance in cybersecurity

The Comptroller and Auditor General (CAG) of India
The Central Vigilance Commission (CVC)

SEBI (Securities and Exchange Board of India)
Corporate governance in company law

Some case studies
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India Al Governance Guidelines

The Ministry of Electronics and Information Technology (MeitY) released the India Al Governance
Guidelines, advocating a light-touch, innovation-friendly approach to regulating artificial
intelligence.

The document, a revised version of the January 2025 draft, was prepared by a committee led by
Balaraman Ravindran, head of the Department of Data Science and Al at IIT Madras, while the
earlier framework was overseen by Principal Scientific Adviser Ajay K. Sood.

These guidelines are independent of the recently released draft IT Rules amendment (2021),
which seeks to mandate labelling of Al-generated content on social media.
Key Highlights of the India Al Governance Guidelines

The goal is to harness Al's transformative power for inclusive development and global
competitiveness while addressing risks to individuals and society.

The framework is structured into four parts: Key Principles, Key Recommendations, Action Plan, and
Practical Guidelines.
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Part1- Key Principles (Seven Sutras)

The seven guiding sutras shape India’s Al philosophy across all sectors:

* Trust is the Foundation: Without public trust, innovation and adoption will
stagnate.

* People First: Human-centric design, oversight, and empowerment.

* Innovation over Restraint: Prioritise responsible innovation rather than excessive

caution.

* Fairness & Equity: Ensure inclusivity and prevent discrimination.

* Accountability: Clear allocation of responsibility and enforcement mechanisms.

* Understandable by Design: Transparent, explainable Al systems for users and
regulators.

* Safety, Resilience & Sustainability: Build robust, secure, and environmentally

responsible Al systems.

Part 2 - Key Recommendations (Six Pillars)

Infrastructure:
< Expand access to data, compute, and digital public infrastructure (DPI).
* Encourage investments and innovation through national platforms like Al Kosh.
* Capacity Building:
* Strengthen education, skilling, and awareness programmes for citizens and
regulators.
* Empower small businesses and government officials to responsibly use Al.

Policy & Regulation:

* Adopt agile, flexible, and balanced frameworks.
* Review existing laws, identify gaps, and introduce targeted amendments for Al
specific risks.

Risk Mitigation:

* Develop India-specific risk assessment frameworks based on real-world harms.
* Introduce voluntary, techno-legal, and context-specific safeguards for sensitive Al
use.
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Accountability:

*
*

Institutions:
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Implement a graded liability system based on risk and function.
Increase transparency about actors in the Al value chain and their compliance.

Adopt a whole-of-government approach.

Establish an Al Governance Group (AIGG) and Technology & Policy Expert
Committee (TPEC) for oversight.

Strengthen the Al Safety Institute (AISI) to provide technical expertise on trust and
safety.

Part 3 -Action Plan (Short, Medium & Long-Term Goals)

Short-term

*

¢

Key Priorities — Establish AIGG, TPEC, and risk frameworks; suggest legal changes;
adopt

voluntary commitments; expand infrastructure; launch awareness campaigns.
Expected Outcomes - Strong institutions, trust-building, readiness for Al risk
management.

Medium-term

*

Long-term

¢

¢

Key Priorities - Publish standards, operationalise Al incident systems, amend laws,
pilot regulatory sandboxes, and integrate DPI with Al.

Key Priorities - Continuous review, horizon scanning, and new laws for emerging
risks.
Expected Outcomes - Sustainable, future-ready Al governance ecosystem.

Part 4 - Practical Guidelines

For Industry:

¢
*

Comply with Indian laws and adopt voluntary standards and transparency reports.
Create grievance redressal mechanisms and apply techno-legal risk mitigation
tools.
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For Regulators:

* Support innovation while mitigating real harms.
* Prefer flexible, periodic, and non-burdensome frameworks over heavy compliance.
* Use techno-legal approaches (e.g., bias detection, privacy preservation) to

implement policies.
India Al Governance Guidelines:
Key Analysis
& Shift from Risk Control to Innovation Enablement

€ It now prioritises “innovation with guardrails”, scaling back references to NITI Aayog and
OECD principles that influenced the previous approach.

The guidelines are designed to position India as a responsible yet innovation-driven global Al
platform

Data Governance & Framework

Data governance framework is a structured set of rules, processes, roles, and technologies that
define how an organization collects, manages, secures, and uses its data, ensuring data integrity,
compliance, and strategic value. It acts as a blueprint, outlining accountability through data owners
and stewards, setting standards for data quality, and aligning data management with business
goals

Key Components of a Data Governance Framework

& Roles and Responsibilities: Defines who is responsible for data, including data owners,
stewards, and custodians.

& Policies and Standards: Establishes rules for data creation, usage, retention, and security
to ensure consistency and regulatory compliance.

& Processes and Procedures: Outlines workflows for managing data lifecycle, resolving data
issues, and handling data quality.

& Tools and Technology: Implements software for data cataloging, lineage, quality
monitoring, and security.

Core Pillars of Success
& People: Assembling a team (e.g., data governance council) to define and enforce rules.
& Process: Standardizing workflows to maintain data quality and security.
& Technology: Leveraging tools to manage data lifecycle and automate compliance.

& Policy: Creating clear, actionable guidelines for data usage.
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Common Data Governance Framework Types

4 Command and Control: Centralized approach with dedicated stewards.
& Traditional: Structured approach involving designated stewards across departments.

& Non-Invasive: Data stewardship is embedded into existing job roles, emphasizing existing
relationships with data.

Popular Framework Models
¢ DAMA-DMBOK: Focuses on the data management body of knowledge.

¢ DCAM (Data Management Capability Assessment Model): Developed by the EDM Council
for capability assessment.

& The Data Governance Institute (DGI) Framework: Provides a structured, comprehensive
approach for implementation.

¢ COBIT: Focuses on IT governance and alignment with business objectives.
Benefits

Implementing a framework reduces risks associated with data misuse, enhances data security and
quality, improves decision-making speed and accuracy, and ensures compliance with regulations
like GDPR or HIPAA.

Fintech in Indian governance

Fintech in Indian governance drives transparency, financial inclusion, and efficiency through digital
public infrastructure (DPI) like UPI, Aadhaar, and e-KYC. Valued around $110 billion in 2024, the
sector enables seamless direct benefit transfers (DBT) and regulatory compliance, with key
oversight from the RBI, SEBI, and IRDAI. The government is actively enhancing this ecosystem
through initiatives like the Inter-Ministerial-Industry Committee on Fintech (IMICF).

Key Aspects of Fintech in Indian Governance:

Digital Public Infrastructure (DPI): India uses a unique "fintech stack” (Aadhaar, UPI, DigiLocker) to
streamline public service delivery, creating a highly efficient, paperless, and cashless ecosystem.

E-governance in cybersecurity

is about using Information & Communication Technologies (ICT) for government services, which
requires strong security to protect data, ensure trust, and maintain transparency, involving
technical measures like firewalls and encryption, policy frameworks, and managing risks like
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cyberattacks, data breaches, and privacy violations to secure digital interactions betwee
government, citizens, and businesses. It focuses on building reliable systems for citizens, using
technologies like PKI, IDS, and blockchain to secure confidential information and transactions.

Key Aspects of E-Governance & Cybersecurity
Digital Service Delivery: Providing government services (taxes, licenses, etc.) online.
The Comptroller and Auditor General (CAG) of India

plays a vital role in corporate governance by ensuring accountability, transparency, and financial
integrity in Public Sector Undertakings (PSUs) and government-controlled entities. As a
constitutional authority, the CAG audits companies with 51% or more government equity, auditing
financial compliance, performance, and operational efficiency.

Key roles ofthe CAG in corporate governance include:

Statutory Auditor: Acting as the primary auditor or directing private auditors in public sector
undertakings under the Companies Act, 2013.

Performance Audits: Evaluating whether PSUs are achieving their objectives efficiently and
effectively, not just auditing financial records.

The Central Vigilance Commission (CVC)

is India’s apex statutory body (established 1964, Act 2003) for promoting integrity, transparency,
and anti-corruption measures within public sector governance. It oversees vigilance in central
ministries, public sector undertakings (PSUs), and government-controlled corporations, advising
on, monitoring, and investigating corruption cases to ensure ethical corporate conduct.

Key Roles of CVC in Corporate Governance:

Superintendence over PSUs/Entities: The CVC exercises oversight over vigilance administration in
central government-owned or controlled companies, societies, and local authorities.

Investigation and Monitoring: It acts as an independent watchdog that examines complaints of
corruption, misconduct, or misuse ...
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SEBI (Securities and Exchange Board of India) is India's market regulator, crucial for corpora
governance by setting rules for listed companies, ensuring board independence, transparency, and
protecting investor rights through regulations like the Listing Obligations and Disclosure
Requirements (LODR) Regulations, aiming for fair markets and investor confidence by mandating
disclosures, ethical conduct, and accountability.

Key Roles of SEBI in Corporate Governance:

Regulatory Framework: SEBI issues guidelines and regulations (like Clause 49 in the past, now
LODR) that dictate corporate structure, board composition (independent directors), audit
committees, and stakeholder rights.

Investor Protection: It ensures companies provide complete, correct, and time...
Corporate governance in company law

establishes the rules, processes, and structures that direct and control a company, balancing the
interests of shareholders, management, directors, and other stakeholders (employees, customers,
community) to ensure transparency, accountability, and fairness, often through board oversight,
legal compliance, and ethical standards for long-term value creation and risk mitigation. Key
aspects involve defining power among shareholders, directors, and officers, with laws (like
Delaware General Corporation Law or India’s Companies Act) mandating structures such as
independent directors, audit committees, and disclosures.

Core Principles & Objectives

& Accountability & Transparency: Ensuring management is answerable to shareholders and
operations are open.

& Fairness & Responsibility: Balancing interests of all stakeholders, not just shareholders,
and acting ethically.

& Ethical Conduct: Preventing misconduct and promoting integrity.

& Long-term Value: Maximizing sustainable growth and investor confidence.

Key Players & Structure
& Shareholders: Ownerswho elect the board.
& BoardofDirectors: Sets strategy, oversees management, and acts as fiduciaries.

& Officers/Management: Handle day-to-day operations.
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Legal Framework

& State Laws: Primary source (e.g., Delaware).
Federal Regulations: For public companies (e.g., SEC rules in the U.S.).
Stock Exchange Rules: Listing requirements (e.g., NYSE, NASDAQ).

Company Acts: National laws (e.g., India's Companies Act) introduce mandatory
structures like independent directors, audit committees, and CSR provisions.

* o0

Importance in Company Law

& Addresses Separation of Ownership/Control: Manages conflicts between owners
(shareholders) and managers.

& Protects Investors: Safeguards against abuse and ensures fair returns.
€ Ensures Compliance: Embeds legal adherence into corporate structure.

& Builds Trust: Fosters confidence among investors, customers, and the public.
Some case studies

* Satyam Scandal (2009): The founder and chairman, Ramalinga Raju, admitted to orchestrating
a massive financial fraud, disclosing inflated profits and fictitious assets. This led to a significant
overhaul of corporate governance norms in India.

* Ketan Parekh Securities Scam (2001): Ketan Parekh, a stockbroker, manipulated stock prices
through circular trading, bursting the tech bubble and hurting investors. Regulators failed to
prevent the fraud, highlighting the need for risk management reforms.

* Harshad Mehta Securities Scam (1992): A securities scam involving circular trading and
manipulation of stock prices, highlighting regulatory failures.
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The 2009 Satyam Computer Services scandal

It remains a landmark case study in corporate governance failure, involving a \(\$1.47\) billion
accounting fraud. The Chairman, Ramalinga Raju, falsified financial statements, created fictitious
debtors, and used 356 phantom companies to divert funds. The crisis was solved by government
intervention, appointing a new board, selling to Tech Mahindra, and strengthening SEBI
regulations. Case Study: Satyam Computer Services (2009) Background: Satyam was a top-tier
Indian IT firm, lauded for its corporate governance until it was revealed that -

& Profits were inflated for years.
Core Problems (Failures):
& Weak Board Oversight: Independent directors failed to challenge executive decisions.
& Auditor Failure:
Statutory auditors (PwC) did not detect the fake invoices.
¢ Ethical Lapses:
Senior management engaged in insider trading and fund diversion.
& Lack of Internal Controls:
Fictitious cash and bank balances were reported.
& Solution and Corrective Actions Government Intervention & Reconstitution:

The Indian government swiftly dissolved the existing board and appointed a new board of
eminent professionals to restore trust.

-Sale to Credible Entity: Satyam was sold through a government-supervised bidding
process to Tech Mahindra (Mahindra Group) to ensure business continuity and save jobs.

& Legal Action: The founder and associates were imprisoned, and the auditing firm was
penalized by regulators.

¢ Strengthening Regulations: SEBI (Securities and Exchange Board of India) tightened
norms regarding forensic audits, independent director accountability, and insider trading
rules.

& Lessons for Corporate Governance Independent Directors: Must be truly independent
and actively challenge management.

& Audit Quality: Statutory auditors must maintain high ethical standards
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Resilience and Growth Mindset
as Strategic Capabilities for the CMA

Redefining Professional Capability for the CMARole

The role of the Cost and Management Accountant (CMA) has undergone a profound transformation
over the last decade. Traditionally centred on cost ascertainment, variance analysis, and
budgeting, the CMA is now expected to contribute actively to strategy formulation, performance
management, risk governance, and sustainability reporting. This evolution has been accelerated by
several converging forces: digital transformation, global economic shocks, regulatory tightening,
ESG integration, and heightened stakeholder scrutiny.

In the Indian context, these pressures are particularly pronounced. Businesses operate within a
dynamic regulatory environment shaped by GST reforms, evolving labour codes, corporate
governance mandates, and increased alignment with global reporting standards. Simultaneously,
Indian enterprises face competitive pressures arising from globalisation, digital disruption, and
capital market expectations.

While professional discourse has largely focused on upskilling CMAs in analytics, technology, and
regulatory knowledge, there is growing recognition that behavioural and cognitive capabilities are
equally critical. This article positions resilience and growth mindset as strategic professional
capabilities that enable CMAs to apply their technical expertise effectively under conditions of
uncertainty and change.

Conceptual Foundations: Resilience and Growth Mindset
Resilience: Beyond Endurance

Resilience is commonly understood as the ability to withstand adversity and recover from
disruption. In a professional context, however, resilience extends beyond personal coping
mechanisms to include cognitive stability, ethical consistency, and decision robustness under
stress.

For CMAs, resilience is not merely about managing workload or pressure; it is about sustaining
analytical clarity, professional scepticism, and ethical judgement during periods of organisational
turbulence—such as financial downturns, restructuring, regulatory investigations, or strategic
pivots. Contemporary scholarship increasingly frames resilience as a dynamic capability that
enables professionals and organisations to adapt, learn, and transform in response to shocks rather
than merely returning to a prior state.
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Growth Mindset: A Learning Orientation

The concept of growth mindset, popularised by Carol Dweck, refers to the belief that abilities and
intelligence can be developed through effort, learning, and feedback. In contrast to a fixed mindset,
a growth mindset fosters experimentation, adaptability, and continuous improvement.

For CMAs, a growth mindset underpins:
& Willingnesstoadoptemerging technologies and analytics tools
& Opennesstonew regulatory and reporting frameworks
& Ability to transition from historical reporting to predictive and prescriptive insights

¢ Commitmentto lifelong professional development

In a profession where standards, tools, and expectations evolve rapidly, a growth mindset is
essential for sustaining relevance and credibility.

Dimensions of Resilience in the CMA Context

Resilience in the CMArole manifests across multiple dimensions, each directly linked to professional
effectiveness.

Analytical Resilience

Analytical resilience refers to the ability to maintain rigour, objectivity, and coherence in analysis
despite incomplete data, time pressure, or conflicting stakeholder expectations. CMAs often
operate in environments where assumptions change rapidly, data quality varies, and forecasts must
be revised frequently.

A resilient CMA can reframe problems when initial models fail, adjust assumptions without losing
analytical integrity, and communicate uncertainty transparently to decision-makers. This capability
is particularly critical in rolling forecasts, scenario planning, and capital investment appraisal.

Decision Resilience

Decision resilience involves sustaining sound judgement under pressure. CMAs frequently advise
management during crises—cost rationalisation exercises, liquidity constraints, pricing shocks, or
compliance challenges. In such situations, short-term expediency may conflict with long-term
value creation or ethical considerations.

Resilient CMAs balance short-term survival with long-term sustainability, financial performance with
stakeholder trust, and commercial pressures with professional standards.
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Ethical Resilience

Ethical resilience is the capacity to uphold integrity when faced with pressure to manipulate
numbers, suppress information, or compromise compliance. Given their proximity to financial data
and performance metrics, CMAs play a critical gatekeeping role.

In the Indian corporate environment, where governance failures have periodically eroded
stakeholder confidence, ethical resilience among finance professionals remains a vital line of
defence.

Operational Resilience

Operational resilience relates to the CMA's role in designing and maintaining systems that continue
to function under stress. This includes cost systems, budgeting processes, internal controls, and
performance dashboards that can adapt to disruptions such as supply chain shocks or regulatory
changes.

Growth Mindset and the Evolving CMA Skillset
Digital Transformation and Analytics

Digitalisation has fundamentally altered management accounting. Automation of routine tasks,
adoption of ERP systems, use of business intelligence tools, and application of advanced analytics
are now standard expectations.

A growth mindset enables CMAs to view technology as an enabler rather than a threat, invest time
in learning data analytics and visualisation, and collaborate effectively with IT and data science
teams. Without this mindset, technical obsolescence becomes a material professional risk.

Regulatory and Reporting Evolution

Indian CMAs must navigate frequent regulatory updates—from GST changes to corporate
governance norms and sustainability disclosures. A growth mindset supports proactive learning
and anticipatory compliance, reducing the risk of reactive or defensive responses.

Strategic Role Transition

Perhaps the most significant shift is the transition from “scorekeeper" to “strategic partner.” This
requires CMAs to engage with ambiguity, challenge assumptions, and contribute insights rather
than merely report outcomes.

A growth mindset fosters confidence in engaging with senior leadership, participating in strategy
discussions, and influencing decisions beyond traditional finance boundaries.
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Integrating Resilience and Growth Mindset for Strategic Value Creation

Resilience and growth mindset are mutually reinforcing. Resilience provides stability of judgement,
while growth mindset provides adaptability. Together, they enable CMAs to contribute
meaningfully to strategic value creation.

Strategy and Performance Management

In strategy formulation and execution, CMAs support strategic cost management, value chain
analysis, and balanced scorecard-based performance frameworks. Resilient and growth-oriented
CMAs adapt these tools to shifting strategic priorities and volatile external conditions.

Risk Management and Integrated Thinking

Modern risk landscapes are interconnected—financial, operational, technological, and reputational
risks interact in complex ways. CMAs with resilience and a growth mindset are better positioned to
supportintegrated risk assessments, scenario planning, and forward-looking decision support.

Sustainability and Long-Term Orientation

As Indian companies increasingly adopt ESG frameworks, CMAs play a central role in measuring,
managing, and reporting non-financial performance. This demands openness to new metrics and
methodologies, combined with the resilience to operate amid evolving standards and stakeholder
expectations.

Governance and Leadership Implications

CMAs as Governance Enablers

Boards and audit committees increasingly rely on CMAs for insights into cost structures,
performance drivers, and risk exposures. Resilient CMAs strengthen governance by providing
independent, evidence-based perspectives, flagging emerging risks early, and ensuring
transparency and consistency in reporting.

Professional Education and Development

Professional bodies such as the Institute of Cost Accountants of India have a critical role in
embedding resilience and growth mindset into curricula, training, and continuing professional
development. This can include case-based learning focused on ambiguity and ethical dilemmas,
interdisciplinary exposure to strategy and technology, and reflection-based learning to build self-
awareness and adaptability.
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Indian Context: Emerging Relevance

India’'s economic growth trajectory, coupled with regulatory reforms and digital public
infrastructure, presents both opportunity and complexity. CMAs operating in Indian
organisations—particularly MSMEs, family-owned enterprises, and public sector entities—often
face resource constraints, evolving governance practices, and rapid change.

In such contexts, resilience and growth mindset are not optional enhancements but essential
professional capabilities that enable CMAs to act as stabilising and value-creating forces.

The future relevance of the Cost and Management Accountant will be defined not only by technical
competence but by behavioural and cognitive capabilities that enable effective application of
knowledge under uncertainty. Resilience ensures stability of judgement and ethical consistency,
while growth mindset ensures adaptability, learning, and innovation.

Together, these capabilities reposition the CMA as a strategic steward of organisational
value—capable of navigating complexity, supporting governance, and contributing to sustainable
growth. As the profession continues to evolve, embedding resilience and growth mindset into
professional identity, education, and practice will be critical.
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