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Industrial operating environments are under sustained pressure from labour constraints, supply chain realignment,
energy volatility, political fragmentation, accelerating automation and persistent cost demands. These forces are
compressing planning horizons and exposing the limits of operating models built for stability rather than adaptation.
As digital integration increases interdependence across assets and supply networks, variability propagates more
rapidly, amplifying operational and financial risk. Against this backdrop, industrial agility emerges as the structured
capability to contain disruption while activating performance opportunities under uncertainty. Achieving this requires
integrated visibility, adaptive execution systems and distributed decision authority. Leading firms are embedding
predictive maintenance, multi-objective optimization, closed-loop quality control and energy-aware execution into
core operations. Organizations that act now to institutionalize industrial agility will be better able to protect margins
and stabilize performance in volatile markets.
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Disclaimer

As an independent analyst firm, Verdantix does not endorse any vendor, product or service covered in our research
publications, webinars and other materials. Verdantix does not advise technology users to select only those vendors
with the highest ratings. Verdantix research publications consist of the opinions of the Verdantix research team based
on its analysis of the market, survey data and review of vendor solutions. Verdantix disclaims all warranties, expressed
or implied, with respect to this research, including any warranties of fitness for a particular purpose.
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Summary for decision-makers

e This report is written for heads of asset management, operations, production, sustainability, quality and safety
at asset-intensive firms, who must improve reliability, compliance and performance amid rising cost, labour
and regulatory pressures. It equips decision-makers with a clear market perspective and maturity framework
to guide technology, data and operating model investments.

e Software vendors and services providers can use this analysis to understand shifting buyer priorities,
platform convergence across enterprise asset management (EAM), asset performance management (APM),
production, safety, quality and sustainability, and how to position their portfolios for integrated, lifecycle-wide
value delivery.

e This study draws on primary Verdantix research, including global surveys of industrial decision-makers, vendor
capability assessments, client interviews and quantitative market analysis, to provide an evidence-based
insight into technology adoption, maturity gaps and investment direction.

e Asresilience, efficiency and regulatory transparency become board-level priorities, asset-intensive
organizations are moving away from siloed maintenance, production, safety, quality and sustainability
systems and towards unified platforms that connect asset, operational and risk data across functions.

e Firms that align data, workflows and analytics across production and asset performance domains are better
positioned to improve operational efficiency, manage risk, strengthen complionce and support long-term
capital and sustainability objectives.

Figure 3
Industrial agility maturity model for next-generation operations
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Industrial firms face intensifying pressures that demand more
agile and responsive operating models

Industrial operating environments are becoming structurally more complex and less predictable, driven by supply
chain disruption, cost volatility, labour constraints and evolving regulatory expectations. De-globalization, geopolitical
fragmentation and energy instability are increasing exposure to sudden shocks, while accelerating technology
innovation is shortening competitive cycles. Firms are therefore managing higher operational risk alongside narrower
response windows. Operating models built for stability and incremental optimization are increasingly misaligned

with this reality. As variability becomes persistent rather than episodic, rigid structures amplify disruption instead

of absorbing it, resulting in greater financial exposure, slower strategic adjustment and reduced ability to capture
emerging opportunities. These sustained pressures are forcing industrial leaders to reconsider how adaptable their
operating models truly are when under stress.

Structural market pressures are redefining industrial strategy

In an environment characterized by persistent uncertainty and compressed response windows, market conditions
are redefining how industrial firms allocate capital, manage risk and prioritize transformation initiatives. Planning
horizons are shrinking as exposure rises across labour markets, supply networks, energy systems and geopolitical
fault lines (see Figure 1). Market volatility is reshaping strategic priorities as:

e Labour shortages are increasing operational fragility and execution risk.
Retiring workforces, persistent skills mismatches and slower labour force growth are reducing execution
flexibility across asset-intensive industries. The US Bureau of Labor Statistics projects that total employment in
the US will grow by just 31% over the 2023 to 2033 decade, significantly slower than the 13.0% growth recorded
between 2014 and 2024, signalling tightening labour supply conditions. At the same time, the 2025 OECD

Employment Outlook highlights demographic aging and shrinking working age populations across advanced

economies. This has a specific and acute impact on industrial organizations. As experienced technicians
exit, firms become increasingly dependent on a smaller pool of critical individuals, concentrating institutional
knowledge and increasing single-point-of-failure risk. While the supply of talent is decreasing, the demand for
hybrid technical and data competencies is rising due to digitization and energy transition initiatives.

e De-globdlization is restructuring supply networks and reducing predictability.
Geopolitical fragmentation, trade policy shifts and rising protectionist pressures are reshaping global trade
patterns and increasing supply chain uncertainty. The 2025 Global Trade Outlook and Statistics report from
the World Trade Organization (WTO) forecasts modest merchandise trade growth of roughly 2.5% in 2026,
but warns that growth is increasingly uneven across regions as geopolitical tensions and policy interventions
alter traditional trade flows. Similarly, UN Trade and Development (UNCTAD) notes that global trade flows are

marked by fragmentation and heterogeneity as firms and governments respond to shifting trade dynamics.
These shifts are encouraging nearshoring, friend-shoring and supplier diversification strategies that increase
network complexity, require redesigned logistics and inventory models, and make historical planning
assumptions less reliable.

e Energy volatility is increasing cost exposure and planning uncertainty.
Energy markets are entering a period of structural strain as electrification accelerates and demand
growth accelerates. The Electricity 2026 report by the International Energy Agency (IEA) highlights that,
over the next five years, global electricity demand is forecast to grow at one of the fastest sustained rates

in recent decades, driven by industrial electrification, data centres and clean energy transitions. While
renewable capacity is expanding rapidly, variability in generation and uneven grid infrastructure upgrades
are increasing system complexity. In many regions, supply-demand imbalances and transmission bottlenecks
are contributing to wholesale price fluctuations and reliability risks. Geopolitical tensions — including instability
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in major oil-producing regions such as the war in Iran — are also placing upwards pressure on global oil and
gas markets and contributing to energy price volatility. For industrial firms, this translates into heightened
exposure to peak pricing, grid instability and regional policy shifts. These dynamics complicate production
planning, asset utilization and capital allocation decisions.

Political fragmentation is exacerbating regulatory divergence and compliance risk.

Geopolitical tensions, sanction regimes and expanding industrial policy are fragmenting the global

regulatory landscape. Governments are increasingly deploying trade controls, localization requirements and
sector-specific incentives that vary significantly by region. As a result, organizations operating across multiple
jurisdictions face inconsistent compliance obligations, reporting standards and technology restrictions.
Regulatory divergence is particularly visible in areas such as data governance, export controls, sustainability
disclosures and industrial subsidies. These inconsistencies reduce the reliability of standardized operating
models and require region-specific sourcing, production and reporting strategies. Shifting policy environments
also increase the risk of sudden rule changes that can disrupt supply chains or restrict market access.

Rapid technology innovation is shortening competitive cycles.

Innovation cycles in industrial markets are compressing as advances in Al, automation, robotics and digital
platforms move from pilot to deployment at increasing speed. Venture capital investment and corporate

R&D are accelerating commercialization of industrial Al, digital twins, advanced analytics and autonomous
systems, raising performance expectations across quality, uptime and cost efficiency. Start-ups are
introducing targeted, software-driven solutions that challenge incumbents on speed and modularity, while
large vendors are embedding Al capabilities directly into core platforms. As digital-native firms scale more
quickly, traditional product and asset life cycles are becoming less stable. Competitive advantage increasingly
depends on the ability to adopt, integrate and operationalize new technologies faster than peers.

Sustained cost pressure is compressing margins and forcing efficiency gains.

Industrial firms are operating in an environment of persistent input inflation, elevated interest rates and
tighter capital discipline. Row material costs, energy prices and labour expenses remain volatile, while
financing conditions constrain large-scale capital deployment. At the same time, shareholders and boards
are demanding stronger returns on invested capital and faster payback on transformation initiatives.

These dynamics are limiting tolerance for inefficiency across production, maintenance and supply chain
operations. Organizations must therefore extract greater value from existing assets while avoiding excessive
risk exposure.

Operational systems are struggling to absorb variability

The structural market pressures reshaping industrial strategies are now manifesting inside the operating environment.

Labour constraints, supply realignment, energy instability and sustained cost pressure are no longer abstract strategic

concerns but daily operational realities. As variability increases across assets, processes and supplier networks, tightly

coupled systems amplify disruption — rather than absorbing it. The challenge is no longer simply anticipating volatility,

but containing its impact and restoring performance at speed. Escalating operational risks are exposing the limits of

traditional operating models as:

Operational disruptions are spreading more quickly across interconnected systems.

Aging assets, constrained technical expertise and higher process variability increase the likelihood that
localized disruptions escalate into broader downtime or safety events. In highly synchronized production
environments, dependencies across lines and facilities mean that small deviations can cascade quickly

(see Figure 2). For example, a temperature fluctuation during yoghurt fermentation can lead to inconsistent
viscosity and filling weights, triggering quality deviations that force line stoppages, rework or product waste.
When maintenance capacity or workforce experience is limited, time-to-detection and time-to-repair expand,
amplifying the operational and financial impact of each failure. As systems become more interconnected,
resilience depends less on isolated fixes and more on containing disruption before it spreads.
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Impact velocity is accelerating within digitally integrated environments.

Integrated manufacturing execution, quality, engineering and supply systems improve efficiency but also
increase the speed at which deviations spread. A quality defect, compliance issue, cybersecurity breach or
process anomaly can rapidly affect multiple production runs, facilities or customer commitments. For example,
the ransomware attack on Jaguar Land Rover disrupted production systems and forced temporary shutdowns
across several manufacturing plants, creating downstream delays for suppliers and customers. Continuous
data flows reduce latency in information-sharing, but without structured response mechanisms, organizations
struggle to contain impact at the same speed. The result is compressed response windows and heightened
exposure when monitoring or escalation processes lag behind system integration.

Recovery latency is constrained by fragmented coordination and decision friction.

When disruptions occur, containment and recovery depend on synchronized adjustments across operations,
procurement, engineering and logistics. However, siloed ownership, misaligned KPls and manual approval
processes slow decision-making at precisely the moment speed is required. Multi-tier supplier networks further
increase coordination complexity, reducing the time available for corrective action. In this environment, the
primary risk is no longer disruption itself, but the inability to mobilize a rapid, cross-functional response.

Figure 1
Industrial firms face simultaneous and compounding constraints
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Figure 2

Industrial agility determines whether variability becomes disruption
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In today’s market, adaptive execution wins

As operational risks propagate more quickly and recovery windows narrow, resilience alone is no longer sufficient.
Firms that simply absorb disruption without improving response speed or flexibility risk falling behind more adaptive
competitors. The same pressures that expose fragility inside operating systems are also redefining the basis of
competitive advantage. In capital-intensive environments, differentiation increasingly depends on how effectively
organizations translate variability into performance gains, rather than performance erosion. Competitive advantage
now depends on adaptive execution, as:

e Faster design-to-deployment cycles protect margins and accelerate capital returns.
In volatile markets, extended engineering, validation and production ramp-up timelines increase exposure
to cost swings and demand shifts before revenue is realized. Firms that compress design, prototyping and
industrialization cycles reduce the risk of stranded inventory and delayed paylback on capital investments.
Accelerated iteration allows product, process and asset strategies to evolve in parallel rather than sequentially,
shortening the path from concept to commercialization. This reduces working capital lock-up, improves
inventory turnover and enables earlier revenue capture.

e Flexible production models unlock revenue in volatile demand environments.
As demand patterns become more fragmented and less predictable, rigid mass-production models limit
both responsiveness and revenue potential. High-mix, low-volume and configurable production capabilities
allow firms to shift between product variants without excessive retooling or extended downtime. For example,
a leading North American steel manufacturer implemented software from C3 Al to synchronize planning
with real-time demand, supply and financial signals. This resulted in a 98% reduction in scheduling time and
unlocked over $50 million in value. Flexible scheduling, modular workflows and digitally orchestrated routing
all enable plants to absorb variability without sacrificing throughput. This capability becomes particularly
valuable when customer preferences evolve rapidly or when market segments diverge in growth rates. Instead
of optimizing around average demand forecasts, organizations can align production more closely to real-time
order signals and margin profiles.

e Digital execution maturity becomes a structural competitive advantage.
Firms that embed real-time operational data into planning and execution processes can move beyond
reactive correction and towards anticipatory adjustment. For example, Cosmo Oil uses AVEVA's Process
Simulation digital twin to fuse real-time operational data with planning, enabling proactive adjustments that
save $2 million per business unit annually. Integrated digital workflows allow scenario evaluation, automated
prioritization and cross-functional alignment to occur continuously rather than during scheduled review
cycles. This reduces decision friction and ensures that adjustments in maintenance, production, quality and
supply planning are synchronized. Digitally mature organizations can also test alternative execution strategies
through simulation before deploying changes at scale, lowering the risk of unintended consequences.

e Adaptive operating models enable rapid portfolio and market repositioning.
In capital-intensive sectors, shifts in regulation, demand or technology can quickly alter the attractiveness
of product lines or geographic markets. Adaptive operating models allow firms to reallocate capacity,
adjust product configurations and reprioritize capital deployment without prolonged disruption. This may
involve shifting production across facilities, accelerating entry into emerging segments or phasing out
underperforming assets more decisively. Organizations that maintain optionality in asset utilization and
workforce deployment are less constrained by historical investments when strategic direction changes.
The ability to reposition quickly reduces exposure to stranded assets and prolonged margin erosion. Firms
that institutionalize adaptive planning and execution mechanisms can pursue growth opportunities, while
competitors remain locked into legacy operating assumptions.
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Industrial agility defines how firms manage risk and capture
growth

The structural market pressures outlined previously are no longer episodic disruptions, but rather enduring conditions
shaping industrial performance. Labour constraints, supply chain realignment, energy instability and accelerating
technology cycles are increasing operational variability while narrowing response windows. At the same time, tightly
coupled operating environments are amplifying disruption and exposing the limits of traditional planning and
execution models. In this context, performance depends not only on resilience but on the ability to translate change
into coordinated action across assets, processes and value chains. Industrial agility is therefore emerging as a
strategic imperative that enables organizations to mitigate downside risk while capturing opportunities created by
shifting demand, technology and regulatory dynamics. Achieving this requires a clear definition of agility, robust
real-time visibility, and the ability to deliberately adjust planning and execution modes as conditions evolve.

What industrial agility is — and is not

Industrial agility is not a rebranding of speed or flexibility, but a distinct operational capability shaped by today’s
structural volatility and interconnected production systems. It reflects how firms deliberately design their planning,
execution and control environments to operate under persistent variability. In capital-intensive settings, agility must be
defined in terms of how organizations manage risk exposure while preserving the ability to capitalize on opportunity.
A precise definition is necessary because it informs how systems are architected, how decisions are governed and
how performance is measured. Industrial agility is defined by:

e Capability to reduce risk exposure while activating performance opportunity — not speed alone.
Industrial agility enables firms to reduce operational, financial and compliance exposure while preserving
the ability to pursue growth. In volatile environments, organizations must contain disruption without
freezing investment or overcorrecting through defensive cost cuts. Agility provides mechanisms to
stabilize performance while selectively reallocating resources towards higher-margin products, markets
or technologies. This dual mandate ensures that firms are not only absorbing shocks but repositioning
advantageously as conditions evolve. It distinguishes agility from initiatives focused purely on acceleration
or efficiency.

e  Operating models grounded in integrated, decision-grade data — not siloed information.
Agility depends on a shared, reliable view of performance across assets, processes and supply networks.
Fragmented systems create conflicting signals and slow cross-functional coordination, increasing decision
friction at critical moments. Integrated, decision-grade data allow organizations to assess trade-offs between
cost, risk, quality and throughput in real time (see Verdantix Strategic Focus: Choosing The Right Industrial

Data Management Strategy For Your Firm's Digital Maturity). When planning, maintenance, production

and supply decisions draw from the same data foundation, adjustments can be synchronized rather than
sequential. This integration reduces latency and increases consistency under pressure.

e Structured approaches to coordinating response — not reactive intervention.
Industrial agility is embedded in predefined workflows, governance structures and escalation protocols,
rather than improvised under stress. Clear trigger thresholds, cross-functional responsibilities and digital
playbooks enable coordinated action when variability exceeds predefined limits. This reduces ambiguity
during disruption and prevents localized issues from escalating due to delayed response. Structured response
mechanisms also create institutional learning, as recurring patterns can be codified and improved over time.
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Disciplined ability to shift operating modes by linking prediction to execution — not analysis without action.
Agility requires the deliberate transition between different operating approaches as conditions change.
Predictive signals, risk indicators and scenario models must translate directly into adjustments in maintenance
strategy, production sequencing, sourcing plans or capital allocation. Without embedded execution
pathways, forecasting remains informational rather than operational. Agile firms design systems that enable
rapid shifts between preventative, predictive and prescriptive modes without destabilizing performance

(see Verdantix Best Practices: Transitioning To Predictive Maintenance For Enhanced Asset Management).

This mode-shifting capability ensures that intelligence consistently drives measurable outcomes rather than
remaining isolated in analytical dashboards.

Continuous, decision-grade visibility underpins industrial agility

Industrial agility requires reducing risk exposure, coordinating responses and deliberately shifting operating modes

as conditions evolve. None of these capabilities are possible without continuous, trusted awareness of what is

occurring across assets, processes and supply networks. Real-time visibility reduces detection latency and provides

the decision-grade context required to trigger structured action. Industrial agility therefore depends on the ability to

detect variability early and convert that awareness into structured action across supply chain, assets, production

processes and plants. Within this model:

Continuous asset hedalth intelligence detects degradation before failure propagates.

Asset-intensive environments generate early indicators of performance degradation long before visible
failure occurs. Continuous condition monitoring, anomaly detection and predictive diagnostics allow
decision-makers to identify emerging risk patterns across equipment and infrastructure (see Verdantix Green
Quadrant: Industrial Al Analytics Software (2025)). Vendors such as ABB, AVEVA, Emerson’'s Aspen Technology

and GE Vernova provide industrial analytics platforms that analyse sensor and operational data to detect
asset anomalies before operational disruption occurs. For example, MOL Group deployed the Aspen Mtell
predictive maintenance solution to monitor rotating equipment across refinery operations, enabling early
detection of compressor and pump failures weeks before breakdown. This allowed maintenance teams to
intervene during planned shutdown windows rather than experiencing unexpected outages. Early signal
recognition also expands the window for intervention, enabling planned maintenance rather than reactive
repair. By shortening time-to-detection, asset health intelligence limits failure propagation across tightly
coupled systems.

Integrated production visibility identifies bottlenecks and deviations in real time.

Production environments involve interdependent processes where minor deviations can quickly affect
throughput and quality. Integrated manufacturing execution systems (MES) from vendors such as AVEVA,
Dassault Systemes and Siemens provide real-time visibility into production flows, equipment status and quality
parameters across lines and facilities. This visibility allows organizations to detect emerging bottlenecks,

yield variation or resource constraints as they occur, and adjust operations before performance degradation
compounds downstream. In advanced implementations, industrial Al platforms such as Imubit augment
production monitoring with real-time optimization. For example, Imubit has deployed reinforcement learning
models at large petrochemical facilities to continuously monitor process variables and adjust operating
conditions, helping operators stabilize throughput and avoid process deviations that would otherwise reduce
yield or trigger shutdowns.

Multi-tier supply transparency surfaces disruption risk before service levels are impacted.

Supply ecosystems increasingly span multiple tiers and geographies, increasing exposure to material
shortages, logistics disruption and sustainability compliance risk. Visibility into supplier performance, inventory
positions, shipment status and environmental metrics allows firms to detect emerging constraints earlier in the
cycle. Early identification of risk signals — such as delayed shipments, quality deviations or emission threshold
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breaches — expands the response window for alternative sourcing or production adjustments. As regulatory
scrutiny around Scope 3 emissions and supplier due diligence intensifies, transparency becomes critical not
only for continuity but also for compliance (see Verdantix Buyer’'s Guide: Supply Chain Sustainability Solutions
(2025)). Without multi-tier visibility, operational and sustainability risks often surface only after service levels or

reporting obligations are compromised.

Energy and emission monitoring detects cost and regulatory exposure as conditions shift.
Energy markets and regulatory environments are evolving rapidly, creating variability in pricing, availability and
compliance thresholds. Continuous monitoring of energy consumption, grid signals and emissions intensity

enables organizations to identify cost spikes or exposure risks as they develop (see Verdantix Smart Innovators:
Industrial Energy Management Software). Early detection supports proactive load management, demand

response participation or production rescheduling before financial impact escalates. Emissions tracking also
provides advance visibility into regulatory thresholds and reporting obligations (see Verdantix Green Quadrant:
Enterprise Carbon Management Software (2026)). Real-time energy and sustainability intelligence therefore

reduces exposure to both cost volatility and compliance risk.

Industrial agility enables dynamic shifts in planning and execution

Continuous, decision-grade visibility reduces detection latency and surfaces emerging risk earlier in the cycle.

However, awareness alone does not improve performance unless it triggers deliberate adjustments across planning

and execution systems. Industrial agility translates signals into action by enabling structured shifts in how work is

prioritized, sequenced and governed as conditions evolve. It allows firms to move intentionally between different

operating modes rather than remaining locked into static approaches (see Figure 3). Industrial agility in practice

enables transitions from:

Preventative to predictive to prescriptive operations.

Predictive analytics is shifting industrial decision-making from static rules towards data-driven anticipation

of operational risk and performance outcomes. In the 2026 Verdantix industrial transformation global
corporate survey, 90% of respondents identified predictive analytics as having a significant or very significant
impact on industrial operations over the next two years, making it the highest ranked Al capability, ahead

of GenAl copilots and Al agents (see Verdantix Global Corporate Survey 2026: Industrial Transformation
Budgets, Priorities And Tech Preferences). These capabilities extend beyond maintenance to forecasting

asset degradation, predicting spare parts demand, detecting safety risks and anticipating production
constraints before disruption occurs. Vendors such as UptimeAl apply prescriptive analytics to analyse
thousands of process signals and identify albbnormal operating conditions early. For example, a thermal power
plant deployed UptimeAl's Al Expert platform across 110 critical assets, enabling early anomaly detection,

root cause identification and prescriptive recommendations that improved reliability and performance.

The implementation generated $10 million in annual savings and reduced maintenance effort by roughly

70 hours per month, demonstrating how predictive and prescriptive analytics can materially improve
operational stability.

Fixed to flexible execution.

Traditional production environments rely on fixed schedules, static routing logic and predefined resource
allocations. Agile execution systems enable rapid reconfiguration of batch sizes, product variants and line
assignments in response to changing demand or constraints (see Verdantix Market Overview: Production
Optimization Software). Flexible workflows reduce the disruption associated with product changeovers and

capacity reallocation. This adaptability allows firms to absorb variability without sacrificing throughput
or control. By enabling execution shifts without destabilizing performance, agility transforms rigidity into
controlled flexibility.
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Figure 3
Industrial agility maturity model for next-generation operations
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e Annual planning to rolling scenario simulation.
Industrial planning cycles have historically relied on annual budgets and periodic forecast updates. Under
sustained volatility, static planning horizons expose firms to margin erosion and misallocated capacity. Agile
organizations adopt rolling scenario simulations that continuously evaluate cost, risk and demand conditions.
This approach enables proactive adjustment of production plans, sourcing strategies and capital priorities
(see Verdantix Green Quadrant: Asset Investment Planning Software 2023). Continuous scenario evaluation

reduces strategic lag and improves alignment between evolving market signals and operational execution.

e Static rules to adaptive, Al-assisted decision flows.
Conventional operating environments rely on fixed thresholds and rule-based workflows that require manual
escalation when conditions deviate. Adaptive systems use Al-driven models to adjust prioritization logic,
resource allocation and trigger thresholds dynamically (see Verdantix Al Applied Radar: Al Applied To Industrial

Operations). This reduces decision friction and shortens the time between signal detection and operational
response. Al-assisted decision flows also improve consistency across sites by embedding learned optimization
patterns into execution systems.

Firms are redesigning digital foundations and operating models
to enable industrial agility

Industrial agility requires more than improved visibility or planning discipline; it demands structural change across
digital architectures, execution systems and organizational models. Many industrial environments were designed

for stability, compliance and periodic reporting rather than continuous adaptation. As variability becomes embedded
within daily operations, firms are consolidating fragmented system landscapes into integrated, decision-grade
platforms that shorten the path from signal to action. Execution layers are becoming more modular, predictive

and energy-aware, enabling rapid reconfiguration across assets, sites and product portfolios. At the same time,
governance structures and workforce models are evolving to support faster, cross-functional decision-making

(see Figure 4). Industrial agility ultimately depends on aligning technology, execution and organizational design to
translate insight into coordinated performance outcomes.

Industrial agility requires re-architected digital foundations

Industrial agility depends on reducing the distance between signal, decision and execution. Legacy industrial system
landscapes - built around functional silos and periodic reporting cycles — often introduce latency at each step of that
chain. To operate effectively under sustained volatility, firms are re-architecting their digital foundations to enable
faster, smarter decision-making through:

e Unified data platforms that replace fragmented system landscapes.
Fragmented industrial system landscapes introduce latency between signal detection and coordinated
response. When MES, EAM, quality management systems (QMS), scheduling and supply tools operate
independently, insight must be reconciled manually across functions before decision-makers can take
action. Firms are therefore consolidating these environments into unified, decision-grade data platforms
that create a shared operational context across assets, processes and value chains (see Verdantix Green

Quadrant: Industrial Data Management Solutions 2025). Integrated architectures reduce duplication,
improve data lineage and enable cross-functional visibility into risk, cost and performance trade-offs. This
structural integration shortens the path from emerging variability to aligned decision-making.
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e Al copilots and agentic workflows that accelerate diagnosis and action.
As operational complexity increases, human-only triage becomes a bottleneck in high-variability
environments. Al copilots and agentic workflows support automated anomaly detection, root cause
hypothesis generation and scenario modelling within defined guardrails (see Verdantix Market Trends:
Enterprise Al Agent Adoption). By continuously monitoring operational signals across assets, processes
and supply networks, these systems can surface emerging risks before they escalate into measurable
performance losses. Rather than replacing decision-makers, these systems reduce diagnostic time and
surface structured response options aligned to cost, risk and service objectives. Agent-based orchestration
can also trigger downstream workflows automatically, such as rescheduling production or adjusting
maintenance priorities.

e Governance models that shift towards operational decision forums.
Digital capability alone does not eliminate coordination delays if authority remains fragmented across
functions. To support industrial agility, firms are establishing cross-functional decision cells that bring together
operations, engineering, quality and supply leadership around shared performance objectives (see Verdantix
Future Of Industrial Asset Management). These structures formalize rapid escalation pathways and clarify
ownership when trade-offs must be made between throughput, margin, risk and compliance. Similarly to
sustainability governance models, this approach embeds structured collaboration rather than relying on
informal alignment. Clear accountability and predefined decision rights enable faster, coordinated responses
when variability emerges.

Figure 4
The industrial agility operating model
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Industrial agility is realized at the point of execution

Integrated data platforms and Al-enabled decision support reduce diagnostic latency and improve coordination,
but insight alone does not protect margins or stabilize operations. Industrial agility is ultimately tested at the point
where production schedules shift, assets are reloaded, energy strategies are adjusted and quality parameters are
recdlibrated. Execution environments must therefore evolve to support real-time adaptation across workflows,
resources and constraints. In practice, this shift is reflected in how firms:

e Evolve execution systems to orchestrate multi-process, multi-site environments.
Modern MES platforms are moving beyond single-line control towards enterprise-wide orchestration across
plants and production stages. For example, Rockwell Automation’s Plex has expanded its cloud-native
MES capabilities to support multi-site visibility and coordinated scheduling, enabling manufacturers to
dynamically rebalance production across facilities when constraints emerge. Similarly, Siemens's Opcenter
integrates production execution with advanced planning to enable real-time routing adjustments and variant
management. These capabilities allow firms to reallocate production in response to material shortages or
demand spikes without manual reconciliation across systems. As variability increases, multi-site orchestration
reduces throughput volatility and prevents localized disruption from cascading across the network.

* Integrate asset strategies to combine reliability and risk prioritization.
Asset management strategies are increasingly centred on predictive analytics and risk-based prioritization to
improve reliability and reduce unplanned downtime. Leading vendors such as Baker Hughes, GE Vernova and
Honeywell provide APM solutions that integrate asset health monitoring, failure risk modelling and operationall
data to support reliability-centred decision-making (see Verdantix Green Quadrant: Asset Performance

Management Solutions 2024). These platforms enable prioritization of maintenance interventions based on

asset criticality, condition and operational impact rather than fixed schedules alone.

e Embed microgrids and DERMS within operational execution layers.
Industrial organizations are increasingly embedding energy management directly into execution systems
to manage grid instability and electrification initiatives. Vendors such as Schneider Electric and Siemens
integrate microgrid controllers and distributed energy resource management systems (DERMS) with plant-level
control and scheduling systems to dynamically manage loads, participate in demand response programmes
and enable energy islanding during grid disturbances (see Verdantix Green Quadrant: DERMS (2025)). In

parallel, providers such as Cascade Energy support industrial participation in demand response and load
flexibility programmes, helping manufacturers align operational schedules with utility pricing signals and grid
constraints. In advanced implementations, energy signals are fed directly into production scheduling systems,
allowing firms to shift energy-intensive processes outside peak pricing windows.

e Deploy closed-loop quality systems to contain variability before it amplifies.
Closed-loop quality management systems are increasingly embedded within execution environments to
prevent operational variability from translating into defect amplification and compliance exposure. Core
QMS vendors such as Honeywell, MasterControl and Octave integrate statistical process control,
nonconformance management and corrective action workflows directly into production and engineering
systems (see Verdantix Green Quadrant: Quality Management Software (2025)). These platforms enable

real-time detection of parameter drift, automated escalation of deviations and structured root cause
resolution before defects cascade across production batches. By synchronizing quality, operations and
engineering data, firms reduce rework, scrap and inspection backlog during periods of instability.
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Implement multi-objective optimization engines to rebalance cost, capacity and emissions dynamicailly.
Advanced scheduling and optimization engines are increasingly incorporating multi-objective logic
and Al that balances throughput, cost and sustainability constraints (see Verdantix Al Applied Radar:

Al Applied To Supply Chain Resilience). For example, Dassault Systémes'’s DELMIA Quintiq enables
advanced constraint-based scheduling and scenario modelling across production, logistics and workforce
dimensions, allowing manufacturers to simulate trade-offs before committing to execution changes.
Similarly, Kinaxis's Maestro supports rolling scenario simulations that evaluate service-level performance,
inventory exposure and margin impact under shifting demand and supply conditions. By shifting from
periodic batch planning to continuous optimization, firms can rebalance work orders and production
priorities as variability emerges, rather than waiting for fixed planning cycles.

Industrial agility ultimately depends on people and culture

Digital foundations and adaptive execution systems provide the structural capability for industrial agility, but

technology alone does not determine performance under variability. As operational environments become more

interconnected and decision cycles compress, the effectiveness of these systems increasingly depends on how

people interpret signals, exercise judgment and coordinate across functions. Industrial agility therefore hinges not

only on architecture and automation, but on organizational behaviours and decision rights that enable timely,
aligned action. In practice, this shift is reflected in how firms:

Build cross-functional literacy across agile teams.

Industrial agility requires individuals to understand how decisions in one domain affect performance across
assets, processes and supply networks. As systems become more integrated, functional silos create blind
spots that slow coordinated response. Cross-functional literacy enables operations, engineering, quality and
supply leaders to interpret shared data within a common operational context. This reduces escalation cycles
and misaligned trade-offs when variability emerges. Firms that invest in digital fluency and systems-level
understanding are better positioned to act decisively under pressure.

Move decision-making authority closer to the frontline.

Centralized approval structures introduce latency in environments where response speed determines
performance outcomes. Empowering frontline supervisors and plant managers with defined decision rights
allows adjustments to occur before disruptions cascade. Industrial agility depends on clear guardrails

that enable local teams to rebalance schedules, redeploy labour or adjust workflows without waiting for
hierarchical escalation. Field services management (FSM) platforms from vendors such as IFS, KloudGin

and Salesforce support this shift by equipping technicians with real-time asset history, diagnostics and
recommended actions through mobile workflows, allowing frontline teams to make faster and more informed
decisions at the point of intervention. These capabilities help accelerate issue resolution while maintaining

consistent operational standards across the frontline workforce (see Verdantix Al Applied Radar: Al Applied
To Frontline Workers). This decentralization does not eliminate governance but clarifies accountability within

structured boundaries, reducing the ampilification of variability across sites.

Embed scenario-based thinking into managerial practice.

Static annual planning models are insufficient in environments characterized by demand volatility, supply
constraints and energy variability. Scenario-based thinking equips managers to evaluate trade-offs between
cost, risk and service levels before variability escalates. It also shortens deliberation cycles when disruption
materializes. Embedding structured scenario evaluation strengthens resilience without increasing decision
complexity. For example, Copperleaf’s scenario-based approach allowed Auto Electric Supplies (AES) to
adapt investment strategies proactively as demand volatility, supply constraints and energy instability
intensified. AES gained the ability to pre-evaluate investment strategies against uncertain futures, such as
cost shocks, supply chain delays and demand spikes.
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Reinforce shared accountability across functions.

Industrial agility deteriorates when performance metrics and incentives remain siloed across operations,
procurement, engineering and quality. Shared accountability ensures that trade-offs are evaluated against
enterprise outcomes rather than function targets. Clear ownership of cross-functional response mechanisms
reduces coordination friction during disruption. When incentives align around throughput stability, margin
protection and compliance performance, collaboration becomes structural rather than situational. This
alignment strengthens coordinated execution when variability pressures intensify.
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