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Abstract 

Global economic turbulence, workforce shifts, and the rapid rise of artificial intelligence (AI) are 
redefining what “credible” cost estimating means for government and industry alike. Persistent 
inflation, supply chain instability, labor market disruptions, and AI-generated analytics are altering both 
the availability of cost data and the way it is interpreted. These dynamics challenge long-standing 
assumptions embedded in traditional cost estimating relationships, benchmarks, and validation 
practices. This paper explores strategies for preserving and rebuilding cost credibility when historical 
norms are in flux. It examines the roles of data governance, adaptive calibration, and transparent 
analytic processes in restoring trust among stakeholders. The discussion highlights how macroeconomic 
uncertainty and digital automation are reshaping policy expectations and professional practice and 
argues that estimator agility—balancing methodological rigor with informed judgment—has become a 
critical competency in an AI-influenced economy. 

1. Introduction
Cost estimating has long operated at the intersection of data, engineering knowledge, economics, and 
professional judgment. Within government acquisition and large-scale industrial programs, credibility 
has traditionally been anchored in the disciplined application of accepted methods such as analogy, 
parametric regression, engineering build-ups, and risk analysis supported by historical cost data and 
standardized escalation practices. When these foundations are stable, stakeholders can focus debate on 
trade space and affordability rather than the legitimacy of the estimate itself. 

In the current environment, however, those foundations are under sustained stress. Macroeconomic 
volatility has eroded confidence in historical benchmarks, while workforce and industrial base changes 
challenge assumptions about productivity and learning. At the same time, artificial intelligence (AI) and 
advanced analytics are increasingly embedded in cost tools, promising faster insight but raising 
questions about transparency, explainability, and governance. As a result, cost credibility has emerged 
as a central concern rather than a background expectation. 

This paper argues that restoring cost confidence does not require abandoning established 
methodologies, nor does it require uncritical adoption of AI. Instead, it requires reframing credibility as 
an adaptive property; one that is maintained through strong data governance, continuous calibration, 
and transparent communication of uncertainty. The sections that follow examine the sources of current 
credibility challenges and propose practical strategies for cost professionals operating in an 
AI-influenced, economically volatile context. 

2. Economic Volatility and Its Impact on Cost Credibility

2.1 Inflation and Escalation Uncertainty
After decades of relatively low and stable inflation in many defense and industrial sectors, recent years 
have seen persistent and uneven price growth across labor, materials, energy, and transportation. 
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Traditional cost estimating practice often treats inflation as an external adjustment applied after 
estimating real costs, using standardized indices and escalation rates (e.g., [1]). When inflation becomes 
volatile and category-specific, this separation becomes less tenable. 

In practice, these dynamics challenge the long-standing separation between “real” cost estimating and 
escalation modeling. Labor escalation, material price volatility, and supplier-specific pricing behavior 
increasingly diverge from composite indices, particularly in sectors affected by skills shortages or 
constrained manufacturing capacity. As a result, estimates normalized to constant-year dollars may 
mask underlying exposure to asymmetric inflation risk. 

Cost professionals are therefore increasingly required to examine escalation not only as a financial 
adjustment, but as a structural cost driver. This includes evaluating whether historical indices remain 
representative of future conditions, assessing sensitivity to alternative escalation scenarios, and 
explicitly communicating the limits of normalization assumptions. In this environment, escalation 
uncertainty becomes inseparable from cost uncertainty, reinforcing the need for transparent treatment 
of inflation as a core modeling consideration rather than a post-processing step. 

Estimators increasingly face questions about whether historical normalization adequately reflects future 
purchasing power. For example, labor escalation may diverge significantly from material escalation, and 
supplier-specific pricing behavior may dominate aggregate indices. When such effects are not explicitly 
addressed, stakeholders may perceive estimates as disconnected from observed market conditions, 
undermining trust. 

2.2 Supply Chain Disruptions and Non-Linear Cost Behavior 
Global supply chain disruptions have introduced cost behaviors that challenge linear regression 
assumptions embedded in many cost estimating relationships (CERs). Single-point failures, constrained 
capacity, long lead items, and geopolitical risks can dominate program outcomes even when technical 
scope remains unchanged. These effects are often poorly represented in historical datasets compiled 
under more stable conditions. 

As noted in acquisition literature, industrial base fragility can amplify cost growth in ways that are 
difficult to predict using purely statistical methods ([2]). Credible estimates increasingly require 
integration of qualitative industrial base assessments with quantitative models. 

Recent public reporting on supply chain disruptions across aerospace, defense, and semiconductor 
manufacturing illustrates how external shocks can invalidate otherwise robust historical benchmarks. 
Pandemic-era factory shutdowns, geopolitical trade restrictions, and prolonged shortages of critical 
components have demonstrated that cost growth can be driven by availability and timing constraints 
rather than technical complexity alone. 

These widely observed disruptions underscore the limitations of purely statistical extrapolation and 
highlight the importance of integrating contextual awareness into cost analysis. While AI-enabled tools 
can help identify emerging patterns more quickly, maintaining credibility requires careful interpretation 
of such outputs in light of real-world conditions that may not be fully represented in historical data. 
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2.3 Workforce Dynamics and Productivity Shifts 
Demographic changes, skills shortages, increased reliance on subcontracting, and the introduction of 
automation have altered labor cost structures. Learning curves derived from legacy programs may no 
longer apply when workforce composition and retention patterns change. In some cases, nominal 
productivity improvements from automation are offset by higher labor rates and integration overhead. 

These dynamics further weaken the assumption that past performance is a reliable predictor of future 
cost without careful adjustment. 

3. Artificial Intelligence in Cost Estimating 

3.1 Capabilities and Promise 
AI and machine learning techniques have expanded the analytic toolkit available to cost professionals. 
Applications include clustering of historical programs, automated feature selection for parametric 
models, anomaly detection in cost data, and rapid generation of scenario analyses. In principle, these 
tools can enhance insight and responsiveness in volatile environments ([3]). 

When used appropriately, AI can help estimators explore uncertainty space more thoroughly and 
identify relationships that might be missed using traditional approaches. 

3.2 Risks to Transparency and Explainability 
Despite these advantages, AI introduces new credibility risks. Complex models—particularly those based 
on deep learning—may lack interpretability, making it difficult to explain how specific inputs drive 
outputs. For government decision environments that require auditability and defensibility, such opacity 
can be problematic ([4]). 

There is also a risk of automation bias, where AI-generated results are perceived as more objective or 
accurate than warranted. Without clear documentation of assumptions, training data, and limitations, AI 
outputs may obscure uncertainty rather than clarify it. 

3.3 Human Judgment in an AI-Enabled Workflow 
AI does not eliminate the need for expert judgment; it redistributes it. Estimators must decide which 
data are appropriate for training, how models are constrained, and how results are interpreted in 
context. Credibility increasingly depends on the estimator’s ability to explain not only the estimate, but 
the rationale for using specific AI techniques. 

Figure 1 conceptually illustrates the interaction between human judgment and AI analytics in a 
governed cost estimating workflow. 
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Figure 1. Governed human–AI cost estimating workflow illustrating the progression from data governance through AI-enabled 
analytics, expert judgment, and stakeholder decision support, with continuous feedback for validation and recalibration. 

3.4 Illustrative Vignette: AI-Supported Cost Estimating Under Inflation Volatility 
Consider a notional government acquisition program entering a technology maturation phase during a 
period of elevated inflation and supplier instability. Historical cost data from prior analog programs 
indicate relatively stable labor productivity and material escalation; however, recent market signals 
reveal divergent trends in skilled labor rates and long-lead electronic components. 

An AI-enabled cost model is employed to rapidly evaluate alternative escalation scenarios and identify 
non-linear sensitivities within the historical dataset. Initial results suggest cost outcomes that differ 
substantially from traditional parametric estimates, driven largely by supplier concentration effects and 
asymmetric escalation behavior. 

Rather than accepting these results at face value, the cost team applies expert judgment to validate data 
relevance, adjust assumptions for known industrial base constraints, and bound uncertainty using 
scenario-based ranges. Model outputs are reviewed alongside qualitative industrial base assessments 
and recent contract actuals to ensure alignment with observed conditions. 

The resulting estimate does not claim precision; instead, it transparently communicates key cost drivers, 
assumptions, and risk exposure to decision makers. In this vignette, cost credibility is preserved not 
through reliance on a single analytic method, but through the governed integration of AI-enabled 
analytics, professional judgment, and clear communication. 

4. Data Governance as a Foundation for Credibility 

4.1 Data Quality, Relevance, and Provenance 
In an AI-enabled environment, data governance becomes a first-order determinant of credibility. Clear 
documentation of data sources, normalization practices, relevance to the current program, and known 
limitations are essential. Poor-quality or misapplied data can propagate errors rapidly through 
automated models. 
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Best practices in cost data governance emphasize traceability from source to estimate, consistent 
definitions, and controlled updates ([5]). These principles remain valid but take on increased importance 
as analytic speed increases. 

4.2 Model Traceability and Version Control 
As estimates are updated more frequently to reflect changing conditions, maintaining version control 
over models and assumptions is critical. Governance frameworks should explicitly capture changes in 
model structure, parameter values, training datasets, and calibration factors. This discipline supports 
internal quality assurance and external review. 

4.3 Alignment with Policy and Standards 
Government cost communities operate within established policy and guidance, such as cost estimating 
handbooks and acquisition regulations. Effective AI integration aligns with these frameworks rather than 
bypassing them. Doing so positions AI as an extension of accepted practice rather than a disruptive 
replacement, reinforcing credibility with oversight bodies. 

5. Adaptive Calibration and Continuous Validation 
Traditional calibration practices often assume relatively stable environments, with periodic updates 
based on accumulated actuals. In contrast, current conditions favor adaptive calibration approaches that 
explicitly account for economic volatility. This may include: 

• More frequent recalibration of CERs using rolling datasets 

• Explicit sensitivity analysis to inflation, labor rates, and material costs 

• Use of scenario-based ranges rather than single-point adjustments 

Adaptive calibration shifts the role of cost models from static predictors to continuously informed 
decision-support tools. Rather than relying on infrequent recalibration cycles tied to major program 
milestones, cost teams increasingly employ rolling calibration approaches that incorporate emerging 
actuals, updated economic assumptions, and revised industrial base conditions. 

This approach has important implications for uncertainty analysis. As models are recalibrated, 
uncertainty distributions may shift not only in magnitude but in shape, reflecting changes in dominant 
cost drivers. Scenario-based calibration—where alternative assumptions are evaluated explicitly rather 
than averaged—can help illuminate non-linear sensitivities that would otherwise remain obscured. In 
this context, calibration becomes a mechanism for managing epistemic uncertainty rather than 
eliminating it. 

Importantly, adaptive calibration supports credibility by demonstrating disciplined responsiveness 
rather than false precision. Stakeholders may accept wider cost ranges when they are grounded in 
transparent, regularly updated assumptions and supported by clear rationale. Continuous validation 
against market signals and program actuals reinforces confidence that estimates remain relevant even 
as conditions evolve. 

Continuous validation against emerging actuals and alternative benchmarks can help maintain relevance 
even when uncertainty remains high. 

Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026



Figure 2 illustrates an adaptive calibration cycle suitable for volatile environments. 

 

Figure 2. Adaptive calibration and validation cycle for cost models operating under economic volatility, emphasizing continuous 
learning, sensitivity analysis, and documented updates. 

6. Transparency as a Trust-Building Mechanism 
Transparency is a central mechanism for rebuilding cost confidence. Clear communication of 
assumptions, data limitations, uncertainty ranges, and the role of AI enable stakeholders to engage 
constructively with estimates. Research in decision support consistently shows that users are more 
willing to accept uncertainty when they understand its sources ([6]). 

6.1 Sources of Cost Credibility Erosion 
Economic volatility and AI adoption tend to erode credibility through multiple, often compounding 
mechanisms that span data, methods, processes, and communication. 
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Figure 3. Primary sources of cost credibility erosion in volatile, AI-influenced estimating environments. 

Visualizations, narratives, and scenario comparisons can make complex analyses accessible without 
oversimplifying them. In volatile environments, credibility often comes from demonstrating disciplined 
reasoning rather than claiming precision. 

7. Implications for Cost Professionals 

7.1 Traditional vs. AI-Influenced Estimating Paradigms 
The integration of AI into cost estimating does not replace traditional practice but alters where effort, 
scrutiny, and judgment are applied. 

These shifts place new emphasis on skills that extend beyond traditional estimating techniques. Data 
literacy, model governance, and the ability to interrogate AI-enabled outputs are becoming core 
professional competencies. Equally important is the ability to communicate uncertainty, assumptions, 
and tradeoffs to non-technical decision makers in a manner that supports informed choices rather than 
defensiveness. 

Organizational expectations are also evolving. Decision makers increasingly demand faster updates, 
clearer rationale for changes, and explicit discussion of risk drivers. In this environment, credibility is 
reinforced not by minimizing uncertainty, but by demonstrating control over it. Cost professionals who 
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can balance methodological rigor with adaptive judgment are therefore better positioned to sustain 
trust in volatile, AI-influenced settings. 

Traditional Paradigm AI-Influenced Paradigm 

Periodic data updates Continuous data ingestion 

Static CER structures Adaptive and hybrid models 

Manual sensitivity analysis Automated scenario analysis 

Explicit equations Statistical and ML-derived patterns 

Judgment applied primarily at model 
formulation 

Judgment applied throughout lifecycle 

Assumptions documented post hoc 
Governance-critical logic documented 
continuously 

 

Figure 4. Comparison of traditional and AI-influenced cost estimating paradigms with respect to data usage, methods, 
transparency, and professional judgment. 

The evolving environment places new demands on cost professionals. Technical proficiency in 
traditional methods remains necessary but is no longer sufficient. Estimators must also be adept at data 
stewardship, interpreting AI-enabled analytics, and communicating uncertainty. Agility—the ability to 
adapt methods without sacrificing rigor—emerges as a defining professional competency. 

8. Conclusion 
Economic volatility and the rise of artificial intelligence have challenged long-standing notions of cost 
credibility. Inflation, supply disruptions, and workforce changes strain historical benchmarks, while AI 
introduces both powerful capabilities and new governance challenges. Rebuilding confidence requires a 
balanced approach grounded in strong data governance, adaptive calibration, and transparent analytic 
processes. 

In this environment, credibility is less about asserting certainty and more about demonstrating 
disciplined adaptability. By integrating human judgment with AI-enabled tools and clearly 
communicating uncertainty, cost professionals can restore trust and continue to support informed 
decision making in an increasingly uncertain, AI-influenced economy. 
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