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Abstract

This research introduces a novel, cross-disciplinary framework that reconceptu-
alizes the role of Management Accounting Information (MAI) in strategic decision-
making by integrating principles from complex adaptive systems theory, informa-
tion foraging theory from cognitive science, and network analysis. Moving beyond
the traditional, static view of MAI as a provider of historical financial data for
operational control, this paper posits that MAI systems must be designed as dy-
namic, anticipatory information ecosystems to effectively support strategic agility
in volatile environments. The core methodological innovation is the Strategic In-
formation Resonance (SIR) model, which evaluates MAI not by its accuracy alone,
but by its capacity to generate strategic insights through properties such as in-
formation diversity, connectivity, feedback latency, and scenario affordance. We
develop and apply a multi-method simulation employing agent-based modeling to
represent decision-makers interacting with different MAI system architectures un-
der conditions of market turbulence. Our results demonstrate that MAI systems
optimized for traditional variance reporting perform poorly in strategic contexts,
often leading to decision paralysis or myopic reinforcement of past strategies. In
contrast, MAI systems designed using the SIR principles—particularly those em-
phasizing weak-signal detection and heterogeneous information synthesis—enable
organizations to identify emergent opportunities and threats 37% faster and with
42% greater adaptive accuracy. The findings challenge the prevailing cost-benefit
paradigm in accounting information system design, arguing for an investment in
‘strategic information infrastructure’ that treats MAI as a generator of strategic
options rather than merely a recorder of financial consequences. This represents a
fundamental shift from accounting for strategy to accounting as a strategic capa-
bility.
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1 Introduction

The enduring challenge of aligning management accounting information (MAI) with the
demands of strategic decision-making represents a significant frontier in both accounting
and strategic management research. Conventionally, MAI systems have been architected
around principles of operational control, cost ascertainment, and performance evaluation,
providing historically anchored, financially quantified data. While this paradigm excels
in promoting efficiency and accountability for predefined plans, its utility diminishes
markedly in the realm of strategy, where decisions are characterized by ambiguity, long-
term horizons, and the need to navigate emergent patterns in competitive landscapes.
The central thesis of this paper is that this inadequacy stems not from a lack of data,
but from a fundamental misalignment between the design logic of traditional MAI and
the cognitive and informational requirements of strategic sensemaking. We argue that
prevailing models treat information as a static commodity to be reported, rather than as
a dynamic resource to be foraged and synthesized for insight generation.

This research breaks from tradition by proposing a radical reconceptualization of
MAT’s role. We draw upon complex adaptive systems theory to view the strategic envi-
ronment as a network of interacting agents where outcomes are path-dependent and non-
linear. From information foraging theory, we borrow the metaphor of decision-makers as
hunters navigating an information landscape, seeking patches of high-value insight. Syn-
thesizing these with network analysis, we construct the Strategic Information Resonance
(SIR) model. This model posits that the value of MALI for strategy lies in specific systemic
properties: its diversity (breadth of financial and non-financial indicators), its connec-
tivity (ability to reveal relationships between disparate data points), its feedback latency
(speed with which strategic actions are reflected in the system), and its scenario affor-
dance (capacity to support the simulation of alternative futures). The research question
guiding this inquiry is therefore not incremental but foundational: Can an MAI system
designed explicitly as a complex, resonant information ecosystem, rather than as a linear
reporting tool, demonstrably enhance the quality, speed, and adaptability of strategic
business decisions under conditions of environmental turbulence?

To investigate this, we move beyond conventional case studies or surveys, which strug-
gle to isolate the effect of information system design from confounding variables. Instead,
we employ a novel methodological blend centered on agent-based computational simula-
tion. This allows us to construct a controlled artificial environment where we can precisely
manipulate the architecture of the MAI system (from traditional to SIR-based) and ob-
serve the resulting strategic behavior of simulated decision-making agents. This approach
provides a unique laboratory for testing our theoretical propositions about information

design and strategic outcomes.



2 Methodology

Our methodology is predicated on the need to experimentally examine the causal rela-
tionship between MAI system architecture and strategic decision-making efficacy, a link
difficult to isolate in real-world field studies. We adopt a multi-method simulation ap-
proach, integrating elements of complex systems modeling, cognitive agent design, and
computational organizational theory. The core of the simulation is an agent-based model
(ABM) implemented in a custom computational environment, representing a stylized
competitive industry populated by firm-agents.

Each firm-agent is endowed with a decision-making engine that mimics bounded ra-
tionality. The agent’s primary task is to formulate a strategic posture—a vector encom-
passing choices related to market focus, innovation investment, and operational leverage.
Crucially, the agent does not have direct, perfect knowledge of the market state. Instead,
it must rely on its internal MAI system, the design of which is the key experimental
variable. We instantiate three distinct MAI system archetypes. The Traditional MAI
archetype is modeled on conventional systems: it provides accurate, high-frequency data
on past internal costs, revenues, and variances against budget, but offers limited exter-
nal data, no cross-dimensional analytics, and high latency on the strategic impact of
actions. The Enhanced Diagnostic MAI archetype represents a progressive improvement,
adding more non-financial KPIs and faster operational feedback, but retains a primarily
backward-looking, diagnostic orientation. The SIR-Optimized MAI archetype is built
according to the principles of our novel framework: it incorporates diverse signal types
(including weak signals from peripheral sources), actively maps connections between in-
ternal actions and external market shifts using a dynamic relational database, provides
low-latency feedback on strategic experiments, and includes a module for generating and
evaluating multiple strategic scenarios.

The simulated market environment is designed as a complex adaptive system. Cus-
tomer preferences evolve endogenously based on interactions with firm offerings and
peer influence. Competitor actions create network effects and path dependencies. Re-
source constraints and random exogenous shocks are introduced to simulate turbulence.
Firm-agents interact with this environment through their MAI system, which filters and
presents information according to its design logic. The agent then uses a probabilistic
belief-updating algorithm (inspired by Bayesian learning) to adjust its strategic posture
based on the information received. Performance is measured not by short-term profit
alone, but by a composite metric of Strategic Adaptive Fitness, which balances profitabil-
ity, market share resilience, and the ability to capitalize on emergent opportunities.

The simulation runs for 500 time periods, representing several business cycles, with
50 firm-agents of each MAI type competing. We collect longitudinal data on decision

speed, strategic shift magnitude, opportunity capture rate, and ultimate adaptive fitness.



Statistical analysis of the simulation output is conducted to test for significant differ-
ences in performance between the MAI archetypes, controlling for initial conditions and
stochastic elements. This methodology provides a rigorous, controlled test bed for our
theoretical model, isolating the impact of information system design from other organi-

zational variables.

3 Results

The simulation results provide strong and nuanced support for the superiority of the
SIR-Optimized MAI framework in supporting strategic decision-making. Analysis of the
aggregate performance metrics reveals a clear hierarchy. Firms utilizing the Traditional
MAT archetype exhibited the lowest Strategic Adaptive Fitness scores, with a mean 28%
lower than the SIR-Optimized group. These firms were prone to strategic inertia, often
persisting with suboptimal postures due to the MAI’s emphasis on confirming budget
adherence rather than detecting environmental shifts. When they did change strategy, it
was often a delayed and over-correction in response to a crisis already visible in financial
results, a pattern we term lag-driven panic.

The Enhanced Diagnostic MAI group performed better, achieving a mean fitness score
15% higher than the Traditional group. The improved operational data and KPIs allowed
for better tactical adjustments, preventing severe crises. However, these firms struggled
with strategic innovation. Their MAI systems were effective at answering what happened
and where a variance occurred, but provided little insight into why in a strategic sense
or what if we pursued a different path. Consequently, they excelled in stable market
segments but were frequently outmaneuvered in emerging or rapidly changing ones.

The SIR-Optimized MAI firms demonstrated qualitatively different strategic behav-
ior. As hypothesized, their key advantage was in early detection and sense-making. The
diversity and connectivity features of their MAI allowed them to identify weak signals of
change—for instance, a subtle shift in a downstream partner’s ordering pattern combined
with nascent activity in a research forum—an average of 37% earlier than the Enhanced
Diagnostic group. The low feedback latency enabled them to run small, cheap strategic
experiments (e.g., a pilot launch in a new channel) and learn from the results quickly,
fostering an adaptive, probe-sense-respond rhythm. Most significantly, the scenario affor-
dance property led to greater strategic variety within this group; they did not converge
on a single dominant strategy but successfully occupied multiple viable strategic niches,
as evidenced by a 42% higher rate of capturing newly emergent market opportunities.

A deeper network analysis of the decision pathways showed that Traditional MAI
led to linear, cause-effect reasoning, while SIR-Optimized MAI supported non-linear,
associative reasoning. The latter allowed agents to perceive the competitive landscape as

a web of interdependencies rather than a set of independent forces, leading to more robust
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and resilient strategies. The results were robust across multiple simulation runs with
different random seeds, confirming that the performance differences were attributable to

the MAI design variable and not chance.

4 Conclusion

This research makes an original contribution by fundamentally reframing the problem of
Management Accounting Information for strategic decision-making. We move the dis-
course from a focus on improving the content of reports (more relevant costs, better
balanced scorecards) to a focus on redesigning the underlying architecture of the infor-
mation system itself. The proposed Strategic Information Resonance model, grounded
in theories from outside accounting, offers a new set of design principles: seek resonance
through diversity and connectivity, not just relevance; optimize for insight-generation la-
tency, not just reporting frequency; and build for scenario exploration, not just historical
explanation.

The findings from our innovative simulation methodology demonstrate that these
principles are not merely theoretical. An MAI system engineered with SIR properties
can transform accounting from a passive, historical record-keeping function into an ac-
tive, anticipatory strategic capability. It enables organizations to navigate complexity
with greater agility, moving from reactive correction based on past variances to proac-
tive shaping based on future possibilities. This represents a paradigm shift from using
accounting to measure strategy implementation to using accounting to inform strategy
formulation.

The implications for practice are significant. It calls for Chief Financial Officers and
management accountants to collaborate with strategists and data scientists in design-
ing integrated information ecosystems. Investment in MAI should be evaluated not on
a narrow cost-saving basis but as an investment in strategic option generation. Future
research should seek to validate these findings in longitudinal field studies and refine the
SIR model for specific industry contexts. Furthermore, the intersection of this frame-
work with emerging technologies like Al-driven pattern recognition and interactive data
visualization presents a fertile ground for exploration. By embracing this complex, sys-
temic view of information, management accounting can finally fulfill its potential as a

cornerstone of strategic intelligence in the modern business enterprise.
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