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Executive Advisory Summary

Large Engineering, Procurement, and Construction (EPC) projects continue to experience
schedule overruns despite the widespread use of sophisticated planning tools, detailed
baseline schedules, and established project control frameworks. In practice, the challenge
is rarely the absence of planning effort; rather, it is the limited ability of traditional
forecasting methods to anticipate emerging schedule risk early enough to enable
meaningful intervention.

Based on professional experience across large-scale EPC programs and comparative
evaluation of traditional and data-driven forecasting approaches, this advisory article
examines how artificial intelligence (Al)-based predictive scheduling performs when
applied alongside conventional Critical Path Method (CPM) schedules and Earned Value
Management (EVM). The focus is not on algorithms for their own sake, but on what the
comparison reveals for planners, project directors, and executive decision-makers
responsible for delivering complex projects under uncertainty.

The central advisory insight is that Al-based predictive forecasting should not be viewed
as a replacement for established scheduling practices. Instead, when applied
pragmatically, it can strengthen early-warning capability, improve schedule confidence,
and support more proactive decision-making—particularly in volatile execution
environments where deterministic forecasts and lagging indicators often fall short.

1. Why Schedule Forecasting Remains a Persistent EPC Challenge

Schedule performance remains one of the most visible and consequential challenges in
mega EPC projects. Delays frequently cascade into cost overruns, commercial disputes,
strained stakeholder relationships, and loss of confidence at executive and client levels.
Despite decades of advancement in planning tools and project controls methodologies,
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many large projects still struggle to produce reliable forward-looking forecasts once
execution is underway.

In my experience, this is largely due to the inherent characteristics of mega EPC programs.
These projects involve dense interdependencies between engineering deliverables, long-
lead procurement packages, and construction sequencing that is highly sensitive to early-
stage disruption. Minor slippages in engineering maturity or vendor delivery often
propagate downstream in ways that are difficult to capture through deterministic logic
alone. As execution progresses, productivity variability, interface risk, and external
disruptions further complicate forecasting reliability.

Most EPC organizations rely on CPM schedules as the backbone of planning and control,
supplemented by EVM metrics to monitor performance and project completion trends.
These tools remain essential and contractually embedded, yet they are fundamentally
retrospective in nature. Forecasts derived from static logic and cumulative performance
often reflect what has already happened rather than what is about to occur. As a result,
warning signals frequently emerge only after critical path erosion is already visible, leaving
limited scope for corrective action.

2. Limitations of Traditional Forecasting in Practice

From a project controls perspective, traditional CPM and EVM-based forecasting methods
perform well under stable execution conditions but become increasingly strained as
uncertainty increases. CPM schedules assume that remaining activity logic and durations
remain broadly valid, even as real-world conditions evolve. In practice, this assumption
rarely holds true in complex EPC environments where execution paths shift dynamically
in response to emerging constraints.

Similarly, EVM-based indicators such as Schedule Performance Index and Earned
Schedule provide standardized and widely understood measures of progress. However,
these indicators are inherently lagging. They are driven by cumulative performance trends
and often mask emerging issues at the activity or work-package level—particularly when
early delays are temporarily offset by recovery actions or resource reallocation. By the
time adverse trends become visible in aggregated metrics, management options may
already be constrained.

To compensate for these limitations, experienced planners and project managers
frequently rely on expert judgment, manual forecast adjustments, and qualitative risk
assessments. While valuable, these approaches are subjective, difficult to scale
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consistently, and heavily dependent on individual experience. In large programs with
thousands of activities and interfaces, maintaining consistent, forward-looking insight
across the schedule becomes increasingly challenging.

These practical limitations explain why many EPC leaders continue to seek forecasting
approaches that go beyond deterministic logic and lagging indicators, especially in projects
exposed to high uncertainty and execution volatility.

3. What the Comparison Reveals in Practice

When traditional CPM- and EVM-based forecasts are compared with Al-enabled predictive
approaches in a live EPC context, the most important difference is not mathematical
accuracy in isolation. What matters in practice is when emerging schedule risk becomes
visible and how reliably it can be interpreted before contractual milestones are
threatened.

Across large EPC programs, deterministic CPM forecasts tend to remain stable until
execution realities begin to erode critical path logic. In many cases, schedules continue to
report acceptable completion dates even as localized productivity loss, interface
congestion, or procurement slippage is already accumulating beneath the surface. By the
time these impacts are reflected in the critical path, the opportunity for low-disruption
corrective action has often passed.

EVM-based time forecasting improves visibility by introducing performance trending, yet it
remains dependent on cumulative progress measures. In practice, | have frequently
observed situations where early engineering or procurement delays were temporarily
offset by accelerated downstream activities, creating a misleading impression of schedule
health. While EVM indicators eventually reflect the deterioration, the signal often arrives
later than project leadership would ideally require for proactive intervention.

Al-based predictive forecasting behaves differently. Rather than extrapolating from static
logic or cumulative indices, data-driven models continuously learn from evolving execution
patterns across activities, work packages, and reporting periods. When applied alongside
live EPC schedules, these models begin to surface probable future deviation earlier—
particularly in environments where progress behavior is non-linear or highly sensitive to
disruption.

The practical implication is not that Al forecasting is “more precise” in an abstract sense,
but that it is more anticipatory. It highlights emerging schedule stress before it becomes
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contractually visible, providing planners and managers with additional time to assess
options and sequence responses.

4. Performance Under Volatile Execution Conditions

The difference between traditional and Al-based forecasting becomes most pronounced
under conditions of execution volatility. In relatively stable phases of a project, CPM- and
EVM-based forecasts often perform adequately, particularly when the scope is well
defined and productivity remains consistent. However, mega EPC projects rarely remain
stable for extended periods.

During phases characterized by engineering change, vendor underperformance, or
constrained construction fronts, deterministic forecasts frequently exhibit optimism bias.
Schedules assume recovery that may be technically possible on paper, but operationally
difficult to achieve. EVM-based indicators partially mitigate this effect but remain
vulnerable to distortion when early deviations are masked by short-term corrective actions.

In contrast, Al-driven forecasts respond directly to changing execution signals. As
productivity patterns shift or float, consumption accelerates, and the models adjust
expected outcomes without requiring manual intervention or re-baselining. This adaptive
behavior is particularly valuable during periods of compounded disruption, where multiple
small issues interact to produce disproportionate downstream impact.

From a project control perspective, this does not eliminate uncertainty—but it improves
situational awareness. Al-based forecasting provides a more realistic range of likely
outcomes under volatile conditions, allowing leadership to make informed trade-offs
between schedule recovery, cost exposure, and execution risk.

5. Early-Warning Capability and Decision Value

The most significant practical advantage observed when using Al-based predictive
scheduling is its early-warning capability. In traditional approaches, schedule slippage
is often confirmed only after key thresholds are breached—such as critical path extension
or sustained deterioration in EVM indicators. By that stage, management attention is
typically focused on mitigation rather than prevention.

Al-based forecasts, when used responsibly, offer earlier insight into probable future
deviation, not just current variance. In practice, this means that emerging risks can be
identified several reporting cycles earlier than with conventional methods. This additional
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lead time is critical in mega EPC projects, where corrective actions—such as resequencing
work, reallocating resources, or expediting vendors—require coordination across multiple
disciplines and contracts.

Importantly, the value of this early warning lies not in automated decision-making, but in
better-informed human judgment. Al-based forecasts serve as an additional lens
through which planners and executives can challenge assumptions, test recovery plans,
and prioritize management attention. Used in this way, they enhance—not replace—the
role of experienced project professionals.

6. How EPC Organizations Should Use Al Forecasting

Based on comparative experience, the most effective application of Al-based predictive
scheduling is as a complementary decision-support tool, not a substitute for
established controls. CPM schedules remain essential for contractual planning and logic
transparency, while EVM continues to provide a common performance language across
stakeholders.

Al forecasting adds value by strengthening the forward-looking dimension of project
control. When integrated alongside existing tools, it enables earlier identification of
schedule stress, supports more realistic scenario evaluation, and improves confidence in
executive-level forecasting discussions.

However, successful adoption depends on disciplined implementation. Reliable progress
measurement, consistent data structures, and transparency in how forecasts are
interpreted are essential. Al outputs should be reviewed in context, challenged by
experienced planners, and communicated carefully to avoid false precision or
overconfidence.

7. What the Evidence Means for EPC Leaders (Not the Numbers)

When comparing traditional forecasting approaches with Al-enabled predictive scheduling,
the precise error values or statistical measures are less important than the direction and
consistency of insight they provide to decision-makers. From a leadership perspective,
the key question is not whether one method produces a lower numerical error, but whether
it changes decisions early enough to influence outcomes.

Across large EPC programs, traditional CPM-based forecasts tend to underestimate the
cumulative effect of small, interacting disruptions. While EVM-based indicators improve
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trend visibility, they often provide confirmation rather than anticipation. By contrast, Al-
driven forecasts consistently highlight probable future stress earlier in the execution
cycle, particularly during periods of compounded uncertainty.

What stands out in practice is not a single dramatic prediction, but a pattern of earlier and
more stable warning signals. When these signals are reviewed alongside conventional
schedules, they prompt earlier questioning of recovery assumptions, greater scrutiny of
critical interfaces, and more realistic discussions around achievable completion dates.
This shift in timing—rather than precision alone—is what delivers tangible management
value.

8. Practical Guidance for Planners, Project Directors, and Executives

Based on comparative experience, several practical lessons emerge for EPC
organizations considering Al-based predictive scheduling.

First, Al forecasting should be positioned as a complementary capability.

CPM schedules remain essential for logic transparency, contractual communication, and
baseline control. EVM remains valuable for standardized performance reporting. Al-based
forecasting adds value by strengthening the forward-looking dimension of project control,
not by replacing established practices.

Second, early-warning signals should trigger discussion, not automation.

Al outputs are most effective when used to challenge assumptions and focus management
attention, rather than to dictate decisions. When forecasts indicate emerging risk,
experienced planners and managers should interrogate the drivers, validate assumptions,
and explore response options before impacts materialize.

Third, data discipline matters more than model sophistication.

Reliable progress measurement, consistent activity coding, and stable update practices
are prerequisites for meaningful predictive insight. Without these foundations, even
advanced models will struggle to deliver trustworthy guidance.

Finally, communication is critical.

Al-based forecasts should be presented in a way that supports executive understanding
rather than overwhelming stakeholders with technical detail. Clear narratives around
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likely outcomes, confidence ranges, and decision implications are far more valuable than
complex visualizations or algorithmic explanations.

9. Implementation Considerations and Cautions

While Al-based predictive scheduling offers clear potential, its adoption requires careful
consideration. Data quality, governance, and organizational readiness remain key
challenges in many EPC environments. Models must be transparent enough to earn user
trust, particularly where forecasts influence high-stakes commercial or contractual
decisions.

There is also a risk of false confidence if Al outputs are interpreted as precise predictions
rather than probabilistic guidance. In practice, Al forecasting should be treated as an early
warning and sense-making tool, not a deterministic promise of future performance.
Maintaining this distinction is essential to avoid misalignment between technical insight
and management expectations.

For organizations at an early stage of adoption, pilot implementation alongside existing
project control processes is often the most effective approach. This allows teams to build
confidence, refine data practices, and develop appropriate governance without disrupting
established reporting structures.

10. Executive Advisory Takeaways

For EPC leaders navigating increasing project complexity and uncertainty, several clear
advisory conclusions can be drawn:

« Traditional CPM and EVM-based forecasts remain necessary but are insufficient
on their own in volatile execution environments.

o Al-based predictive scheduling enhances early-warning capability and improves
confidence in forward-looking decision-making.

e The primary value of Al forecasting lies in timing and insight, not mathematical
precision alone.

e Successful use depends on disciplined data practices, experienced human
judgment, and careful communication.
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When applied pragmatically, Al-driven predictive scheduling strengthens the ability of EPC
organizations to anticipate problems earlier, respond more effectively, and manage
schedule risk with greater confidence.

11. Closing Advisory Remarks

Mega EPC projects will continue to face increasing complexity, tighter delivery
expectations, and heightened exposure to uncertainty. In this environment, the limitations
of purely deterministic forecasting methods become more pronounced, particularly when
project leadership requires early, credible insight rather than retrospective confirmation.

This advisory article has highlighted how Al-based predictive scheduling can strengthen
the forward-looking capability of established project control practices. The comparison with
traditional CPM and EVM-based forecasting does not suggest that these long-standing
methods are obsolete. Rather, it demonstrates that their effectiveness can be significantly
enhanced when complemented by data-driven, adaptive forecasting tools that respond to
evolving execution conditions.

The most important lesson for practitioners is not to focus on algorithms, but on how
insights are used. Al-driven forecasts deliver value when they prompt earlier questioning
of assumptions, more realistic assessment of recovery plans, and better-informed
executive discussions around risk and delivery confidence. When integrated thoughtfully,
they support stronger governance and more proactive decision-making without
undermining contractual or procedural discipline.

As EPC organizations continue to explore digitalization and advanced analytics, predictive
scheduling should be approached as a practical enhancement to project control maturity.
Used responsibly, it provides an additional layer of visibility that helps leaders act earlier,
manage risk more effectively, and navigate uncertainty with greater confidence.

Statement on use of Al

The technical concepts, ideas, analysis, and professional viewpoints presented in the
article are entirely the author’s own and based on his engineering and project controls
experience. The author made limited use of Al tools purely for drafting support, such as
improving language clarity and grammatr.

© 2026 Tauseef Naz Arshad
https://pmworldlibrary.net/ Page 8 of 9



http://www.pmworldjournal.com/
https://pmworldlibrary.net/

PM World Journal (ISSN: 2330-4480) From Deterministic Schedules to Al Forecasting:
Vol. XV, Issue Il — February 2026 Advisory Insights from Mega EPC Projects
www.pmworldjournal.com Advisory by Tauseef Naz Arshad

About the Author

Tauseef Naz Arshad

Reading- United Kingdom

AN

b
‘\,:(’f |
NV

Tauseef Naz Arshad (PMP, RMP, PMI-SP, ACP, PgMP, PfMP) is a senior project
planning and project controls professional with over twenty years of experience
delivering large-scale Engineering, Procurement, and Construction (EPC) programs
across complex industrial and infrastructure environments. His work focuses on the
practical integration of advanced analytics, artificial intelligence, and digital technologies
into project scheduling, forecasting, and executive decision support. He has led planning
and project controls functions on major EPC projects and continues to explore data-
driven approaches that bridge established industry practices with emerging digital
capabilities. Mr. Arshad can be contacted at

© 2026 Tauseef Naz Arshad
https://pmworldlibrary.net/ Page 9 of 9



http://www.pmworldjournal.com/
https://pmworldlibrary.net/

