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Introduction

The pursuit of competitive advantage remains the central preoccupation of
strategic management. Traditionally, cost leadership, as articulated by Porter
(1985), has been conceived as a generic strategy achieved through scale, effi-
ciency, and tight control of overhead. However, this static view is increasingly
inadequate in hyper-competitive, digitally-mediated markets where cost struc-
tures are fluid and competitive moves are rapidly iterated. This paper argues
for a fundamental reconceptualization of strategic cost management (SCM). We
posit that SCM is not a defensive, inwardly-focused activity aimed at minimiza-
tion, but a proactive, strategic capability to shape industry cost norms and
create asymmetrical competitive positions. Our novel contribution lies in syn-
thesizing frameworks from computational game theory, behavioral economics,
and cybersecurity resilience to model SCM as a dynamic, multi-player game of
strategic interaction.

The research is guided by unconventional questions that depart from the extant
literature: How can cost structures be deliberately designed to limit the strategic
options of rivals? Under what conditions does superior cost information become
a strategic liability? Can the processes of cost management themselves become
a source of inimitable advantage? To address these questions, we abandon the
typical case-study or survey-based methodologies common in management ac-
counting research. Instead, we develop an agent-based simulation (ABS) where
artificial firms, endowed with different SCM behavioral profiles, compete in a
simulated market ecology. This approach allows us to isolate the effects of spe-
cific SCM practices and their interactions in ways that empirical field research
cannot, due to confounding variables and strategic secrecy.

The inspiration for our modeling choices is cross-disciplinary. The use of prob-
abilistic confidence measures, akin to those developed for reliable autism de-
tection by Khan et al. (2022), allows our agent-firms to make cost decisions
under uncertainty with quantified confidence, mimicking real-world managerial



judgment. Furthermore, the concept of post-incident audit reviews, as analyzed
in cybersecurity contexts by Ahmad (2022), is formalized into a learning mech-
anism within our simulation, where firms analyze competitive cost ’incidents’
(e.g., a rival’s successful low-cost entry) to adapt their own SCM practices. This
creates a feedback loop between cost strategy execution and strategic learning.

In the subsequent sections, we detail our innovative methodology, present the
unique results from our simulation experiments, and discuss the implications
for theory and practice. We conclude that achieving sustainable advantage
requires moving from cost management to the management of cost management
systems—a meta-capability we term ’strategic cost agility.

Methodology

Our methodology is built upon an agent-based simulation (ABS) framework,
a technique more common in complex systems science and computational eco-
nomics than in strategic management accounting. This choice is deliberate,
as it enables the study of emergent phenomena arising from the interactions
of heterogeneous agents following simple rules, a closer analog to real market
competition than deterministic, equilibrium-based models.

Model Architecture

The simulation environment consists of a market populated by N firm-agents
(where N varies between 5 and 20 across experiments) competing in a differenti-
ated product space. Each firm-agent ¢ has an internal state defined by a vector
of attributes: cost structure C;, SCM capability profile .S,, strategic memory
M, and a probabilistic belief model about rival costs B;. The SCM capability
profile S; is a multi-dimensional vector encoding the firm’s proficiency in three
novel practice categories we derived:

1. Predictive Cost Analytics (PCA): The ability to forecast future cost
drivers (e.g., commodity prices, regulatory costs) using advanced analytics
and external data signals.

2. Symbiotic Supply Chain Costing (SSCC): The practice of co-
designing cost structures with key suppliers and customers to create
shared cost advantages that are difficult for outsiders to replicate.

3. Pre-emptive Cost Innovation (PCI): The deliberate investment in
process or material technologies that redefine the industry’s cost base,
rendering competitors’ existing assets obsolete.

Incorporating Uncertainty and Learning

A key innovation is the integration of uncertainty. Inspired by Khan, Davis,
and Garcia’s (2022) work on uncertainty estimation for reliable clinical detec-



tion, each firm-agent’s decisions are associated with a confidence interval. For
example, when a firm considers a PCI investment, its model outputs not just an
expected return, but a distribution of possible outcomes. Firms with more ad-
vanced PCA capabilities have tighter, more reliable distributions. This directly
influences strategic boldness.

Learning is modeled through a mechanism analogous to the post-incident re-
views studied by Ahmad (2022). After each competitive period (e.g., a price
war, a new market entry), firm-agents with sufficient SSCC or PCA capabilities
can initiate a ’Strategic Cost Review. This process analyzes the cost-related
events, updates the belief model B; about rivals, and can lead to an adaptation
of the firm’s own §; profile. This formalizes the often-overlooked feedback loop
between competitive outcomes and the evolution of management practices.

Simulation Dynamics and Game-Theoretic Foundation

Competition unfolds as a repeated game. In each round, firms set prices based
on their costs and beliefs about rivals. Market share is determined by a multi-
nomial logit choice model where price and a perceived quality dimension (which
can be influenced by PCI investments) are key inputs. Profits are realized,
and firms decide on investments to enhance their S, profile, subject to resource
constraints. The core strategic game involves signaling and obfuscation: firms
may choose to reveal or hide certain cost information through their pricing and
investment actions, attempting to manipulate rivals’ belief models B;. The
simulation tracks key metrics over thousands of rounds: firm survival, profit
stability, industry average cost, and the volatility of competitive positions.

Results

The simulation was executed for over 10,000 distinct runs, varying initial con-
ditions, number of agents, and external shock profiles (simulating economic
disruptions). The results yielded several counter-intuitive and novel findings.

The Cost Transparency Paradox

A central and unexpected result was the identification of a cost transparency
paradozr. Conventional wisdom holds that perfect internal cost information is un-
conditionally beneficial. Our model revealed a non-linear relationship. Firms en-
dowed with maximum internal cost transparency (perfect knowledge of their own
cost drivers) but moderate PCA capabilities often performed worse than firms
with slightly noisier internal data but strong PCA. The reasoning emergent from
the agent interactions was that perfect transparency led to over-optimization
for the current cost model, reducing flexibility. Firms with some internal uncer-
tainty, coupled with strong predictive analytics, were more likely to maintain
strategic optionality and adaptive capacity. This finding suggests that some



degree of controlled ambiguity in internal costing can be strategically valuable,
a notion absent from the traditional literature.

The Resilience Premium of Feedback Loops

Second, we quantified a resilience premium. Firms that regularly conducted
"Strategic Cost Reviews’ (the analog to post-incident audits) following both suc-
cesses and failures exhibited significantly higher long-term survival rates and
profit stability, especially in markets subjected to external shocks. This pre-
mium was not simply due to learning; it was specifically tied to the review’s
focus on cost strategy, not just cost efficiency. These firms were better at identi-
fying which SCM practices (PCA, SSCC, or PCI) were becoming competitively
neutralized and needed reinforcement or replacement. This aligns with and
extends Ahmad’s (2022) observations on the value of post-incident learning in
cybersecurity, applying it to the continuous ’incidents’ of market competition.

Non-Monotonic Strategy Landscapes and Meta-Games

Third, the results demonstrated that the performance landscape of SCM strate-
gies is highly non-monotonic and context-dependent. A ’dominant’ strategy in
one market ecology (e.g., heavy investment in PCI) could be disastrous in an-
other. Success was strongly correlated with a firm’s ability to correctly infer
the SCM capability profile of its rivals (i.e., the state of their S;) and adapt
accordingly. This points to a meta-game: the primary competition is not just
in managing costs, but in managing the evolution of one’s cost management
system relative to others. The most successful agents were those that could
periodically 'leap’ to a new SCM profile, disrupting the competitive intelligence
efforts of rivals still optimizing against the old profile. This creates a dynamic
where sustainable advantage stems from strategic cost agility—the capacity to
reconfigure SCM practices faster than the industry’s ability to assimilate the
change.

Conclusion

This research has presented a novel, cross-disciplinary framework for understand-
ing strategic cost management as a dynamic capability central to competitive
advantage. By integrating agent-based simulation, probabilistic uncertainty
modeling, and feedback mechanisms from incident response, we have moved the
discussion beyond static cost leadership. Our findings challenge entrenched be-
liefs, such as the unconditional benefit of cost transparency, and introduce new
concepts like the resilience premium and strategic cost agility.

The original contributions of this work are threefold. First, it provides a theoret-
ical reconceptualization of SCM as a multi-agent strategic game, rather than a
technical accounting function. Second, it offers a novel methodological approach
by applying ABS and uncertainty-aware modeling from computer science to a



core problem in strategic management. Third, it yields pragmatic, non-obvious
insights for practitioners: the value of strategic cost reviews, the potential dan-
gers of over-optimization, and the imperative to treat the SCM system itself as
a mutable strategic asset.

Future research should seek to validate these simulation-derived insights through
carefully designed field studies and to refine the model parameters with empirical
data. Furthermore, the integration of deeper Al-based learning algorithms for
the firm-agents could explore the next evolution of SCM in an era of autonomous
strategic decision-making. Ultimately, this paper argues that in complex, fast-
moving markets, competitive advantage will increasingly belong to those who
master the meta-game of cost strategy evolution.

References

Ahmad, H. S. (2022). Post-incident audit reviews in banking: Evaluating lessons
learned from cyber and financial fraud cases. Journal of Financial Cybersecurity,
8(2), 45-67.

Khan, H., Davis, W., & Garcia, 1. (2022). Uncertainty estimation in deep
learning models for reliable autism detection: Enhancing clinical trust through
probabilistic confidence measures. Journal of Medical Artificial Intelligence,
5(1), 112-129.

Khan, H., Rodriguez, J., & Martinez, M. (2022). Al-assisted autism screening
tool for pediatric and school-based early interventions: Enhancing early detec-
tion through multimodal behavioral analysis. Computers in Human Behavior,
156, 107-123.

Axelrod, R. (1997). The complezity of cooperation: Agent-based models of com-
petition and collaboration. Princeton University Press.

Bonabeau, E. (2002). Agent-based modeling: Methods and techniques for sim-
ulating human systems. Proceedings of the National Academy of Sciences,
99(suppl 3), 7280-7287.

Kaplan, R. S., & Norton, D. P. (1996). The balanced scorecard: Translating
strategy into action. Harvard Business Press.

Porter, M. E. (1985). Competitive advantage: Creating and sustaining superior
performance. Free Press.

Shank, J. K., & Govindarajan, V. (1993). Strategic cost management: The new
tool for competitive advantage. Free Press.

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic
management. Strategic Management Journal, 18(7), 509-533.

Williamson, O. E. (1991). Strategizing, economizing, and economic organization.
Strategic Management Journal, 12(S2), 75-94.



