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Introduction

Patrick O’Connor , Sean Murphy1* 1

In an era of pervasive digitalization, organizations possess unprecedented volumes of data, yet few convert these
resources into enduring strategic capabilities that deliver sustainable competitive advantage. This conceptual article
synthesizes the literature on data as a strategic resource, information processing, analytics-enabled decision-making,
and organizational knowledge conversion to address a critical gap: the mechanisms by which raw data become
higher-order capabilities. Drawing on studies, the article introduces the Transforming Information into Strategic
Capability Architecture (TISCA) framework. This novel six-layer model explicates the progressive transformation from
data possession to capability orchestration and performance reinforcement. The framework highlights the pivotal roles
of digital infrastructures, analytics systems, organizational sensemaking, and dynamic feedback loops in turning
information into a source of sustainable advantage. By mapping the processes of acquisition, interpretation,
integration, deployment, realization, and reinforcement, TISCA offers managers and scholars a practical architecture
for designing data-driven capability-building initiatives. Theoretical contributions extend the resource-based view and
dynamic capabilities literature by specifying the micro-processes of information-to-capability conversion. Managerial
implications focus on the organizational conditions required for information resources to generate long-term
competitive differentiation rather than transient operational gains.

1

Contemporary organizations operate in data-rich
environments where the volume, velocity, and variety of
information have increased exponentially [1, 2]. Despite
widespread investment in data infrastructures, many firms
struggle to translate raw data holdings into sources of
sustainable competitive advantage [3, 4]. The resource-
based view has long posited that valuable, rare, inimitable,
and non-substitutable resources underpin superior
performance, yet data alone rarely satisfy these criteria
without deliberate organizational transformation [5-7].

Recent scholarship emphasizes that competitive
differentiation increasingly stems not from data possession
per se, but from the higher-order capabilities developed
through systematic information processing, interpretation,
and deployment [8, 9].

This article addresses a persistent theoretical and practical
gap: the lack of a comprehensive conceptual architecture
that explains how organizations convert information
resources into enduring strategic capabilities. While prior
work has examined isolated elements—such as big data
analytics capabilities and their performance effects [1, 2,
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10], information processing and decision-making
effectiveness [3, 11], or the role of dynamic capabilities in
data-rich contexts [4, 12]—few studies integrate these
streams into a unified, multi-stage model that captures the
full conversion pathway and its reinforcing feedback loops.
The present framework fills this void by conceptualizing
information as a malleable input that, through layered
organizational processes, evolves into a sustained source
of advantage.

The transformation process is neither automatic nor linear.
Raw data must be acquired, structured, interpreted within
organizational contexts, integrated into collective
knowledge, deployed through coordinated actions, realized
as strategic outcomes, and continuously refined through
performance feedback [13-15]. Digital infrastructures and
analytics systems serve as enabling platforms across all
layers, while organizational learning mechanisms ensure
adaptability in volatile markets [16, 17]. Without these
processes, data remain inert operational assets rather than
strategic capabilities [18, 19].

The transformation of information into strategic capability
rests on three interlocking theoretical pillars: data as a
strategic resource, information processing and
sensemaking, and capability development within digital
infrastructures. Recent literature consistently demonstrates
that data acquire strategic value only when subjected to
deliberate organizational routines [1, 20]. Big data analytics
influence firm performance primarily through the mediation
of dynamic capabilities, underscoring that analytics alone
are insufficient without higher-order organizational
processes [1]. Extending this line of inquiry, big data
analytics capability enhances competitive performance via
both dynamic and operational capabilities, with information-
processing routines acting as critical mediators [2].

Information processing theory further clarifies why raw data
seldom translates directly into advantage. Information
processing capability drives competitive advantage only
when mediated by decision-making effectiveness,
highlighting the interpretive step as essential [3]. Similarly,
IT-business alignment and big data analytics capability link
to strategic decision-making through the cultivation of a
data-driven culture [7]. These findings converge on the

insight that interpretation and contextualization convert data
into actionable knowledge [21, 22].

The capability development literature emphasizes the roles
of organizational learning and knowledge conversion. Big
data capabilities foster competitive performance by
stimulating entrepreneurial orientation and innovation [6].
Disruptive business models and competitive intensity
moderate the pathway from analytics capability to market
performance [5]. In parallel, studies on knowledge-based
views reveal that analytics generate competitive advantage
only when embedded in organizational routines that enable
knowledge absorption and orchestration [11, 23].
Knowledge management and strategic flexibility moderate
the relationship between big data analytics capability and
decision-making effectiveness [24-29].

Digital infrastructures emerge as foundational enablers.
Artificial intelligence reconfigures the sources of
competitive advantage by altering capability architectures
[4]. Big data analytics management capabilities interact
with strategic agility and alignment to drive innovation
outcomes [8]. Digital capabilities underpin sustainable
competitive advantages when supported by appropriate
organizational structures [9].

Table 1 clarifies the structural differences between data,
information, and capability, demonstrating why only the
latter constitutes a basis for sustainable competitive
advantage.

Table 1. Structural distinction between data possession,
information processing, and strategic capability formation

Dimension Data
possession

Information
processing

Strateg
capabili
formatio

Nature of
resource

Static, inert
asset

Processed
informational

output

Embedd
organizatio

capabili

Value logic Potential
value

Conditional
value

Realized a
sustaine

value

Dependency Infrastructure-
dependent

Analytics-
dependent

Organizat
wide syste
depende
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Role of
human
agency

Minimal Interpretive Integrativ
and strate

Temporal
orientation

Immediate
availability

Short-term
insight

Long-ter
advantag

Replicability High Moderate Low (pat
depende

Strategic
relevance

Weak alone Moderate High

Failure
mode

Data overload Analytical
misinterpretation

Capabili
erosion

Theoretical
anchor

Resource-
based view

(latent)

Information
processing

theory

Dynami
capabiliti

Collectively, studies reveal recurring themes: (1) data
resources possess latent strategic potential that requires
activation [1, 2, 10]; (2) interpretation and sensemaking
constitute the critical conversion mechanism [3, 7, 28]; (3)
capability formation depends on analytics-enabled learning
and coordination [6, 12, 24]; (4) sustainable advantage
arises only when capabilities are deployed and reinforced
through feedback [13, 15, 25]; and (5) digital infrastructures
and organisational culture moderate the entire pathway [16,
17, 26]. Yet the literature lacks an integrative architecture
that maps the sequential and recursive processes from
data to enduring advantage. The Transforming Information
into Strategic Capability Architecture (TISCA) framework
addresses this gap by synthesizing these foundations into a
coherent, multi-layer model.

The TISCA is a novel six-layer conceptual framework that
explicates how organizations systematically convert raw
data into sustainable competitive advantage. TISCA
integrates insights from the resource-based view, dynamic
capabilities, and information-processing theories into a
unified architecture comprising four progressive
transformation layers, one realization layer, and a dynamic
feedback loop [1, 4, 11]. The framework emphasizes that
strategic capability is not an inherent property of data but
rather emerges through layered organizational processes
supported by digital infrastructures and analytics systems.

The six components are:

1. Data acquisition and structuring layer: Organizations
first establish mechanisms to capture, clean, and
organize heterogeneous data streams. Digital
infrastructures (cloud platforms, IoT sensors,
enterprise systems) serve as the foundational
substrate [2, 16].

2. Information interpretation and contextualization layer:
Raw data are analyzed and interpreted within specific
organizational contexts, using analytics tools and
human judgment. This layer converts data into
meaningful information [3, 7, 28].

3. Knowledge integration and sensemaking layer:
Interpreted information is synthesized across functions
and embedded in collective organizational knowledge
through learning routines and cross-functional
collaboration [11, 23, 29].

4. Capability deployment and coordination layer:
Integrated knowledge is translated into actionable
organizational capabilities via strategic coordination,
resource allocation, and process redesign [4, 6, 12].

5. Strategic value realization layer: Deployed capabilities
generate measurable competitive outcomes (market
positioning, innovation rents, cost efficiencies) that
constitute sustainable advantage when protected by
barriers to imitation [5, 8, 9].

6. Feedback and Reinforcement Loop: Performance
outcomes feed back into earlier layers, refining data
acquisition protocols, enhancing interpretive accuracy,
and strengthening learning routines, thereby creating
dynamic reinforcement [13, 15, 25].

Figure 1. Architecture for transforming information into
strategic capability

TISCA thus provides both a diagnostic tool for assessing
current data-to-capability maturity and a design blueprint for
building robust strategic architectures.
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Table 2 delineates the micro-processes through which
each TISCA layer transforms information into progressively
higher-order organizational capabilities.

Table 2. Micro-processes of information-to-capability
conversion across TISCA layers

TISCA layer Core
transformation

mechanism

Key
organizational

micro-
processes

Cap
out

t

Data acquisition
and structuring

Resource
activation

Data
governance,
integration

protocols, and
standardization

routines

D
rea
cap

Information
interpretation

and
contextualization

Meaning
construction

Analytical
modeling,
contextual

filtering, and
managerial
judgment

Infor
in

cap

Knowledge
integration and
sensemaking

Collective
cognition

Cross-
functional
dialogue,
learning

routines, and
knowledge
codification

Organ
lea

cap

Capability
deployment and

coordination

Action
translation

Resource
orchestration,

process
alignment, and

strategic
coordination

Dy
ope
cap

Strategic value
realization

Value
extraction

Performance
tracking,

competitive
positioning,

and innovation
scaling

Com
adv
cap

Feedback and
reinforcement

Adaptive
renewal

Feedback
loops,

performance
learning, and

Ad
dy
cap

iterative
recalibration

Raw data represent the foundational input in any
information-to-capability pathway, yet their strategic
potential remains latent until deliberately activated through
structured acquisition routines [1, 2, 10]. In data-rich
environments, organizations must move beyond passive
collection to proactive orchestration of heterogeneous
sources—including internal transactional records, external
market signals, and sensor-derived streams—via robust
digital infrastructures [16, 17]. This layer establishes the
necessary volume, velocity, and veracity for later stages.
Without systematic structuring, data remain fragmented
and unusable, failing to satisfy the value, rarity, inimitability,
and non-substitutability criteria of the resource-based view
[5-7]. Recent scholarship underscores that firms that
achieve early advantage invest in cloud-based repositories
and IoT-enabled capture mechanisms, thereby converting
raw inputs into a reusable organizational asset [2, 16]. The
TISCA framework positions this layer as the essential
substrate; any weakness here propagates upward, limiting
subsequent interpretive depth and the emergence of
capability. Managers must therefore prioritize governance
protocols that ensure data quality and accessibility, creating
the preconditions for strategic conversion rather than mere
operational storage [1, 20].

Once data have been structured and rendered accessible,
the decisive transition in the information transformation
process occurs in the interpretation and contextualization
layer, where analytics technologies and managerial
judgment jointly convert raw signals into meaningful
information [3, 7, 28]. This stage is not merely technical; it
is fundamentally interpretive. While analytical systems can
identify patterns, correlations, anomalies, and trends at
speed and scale, these outputs do not possess intrinsic
strategic meaning until organizational actors situate them
within specific competitive, operational, and institutional
contexts [21, 22]. In other words, algorithms may reveal
what is happening, but managers and teams must
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determine why it matters, for whom, and what implications
it has for action. The move from data to information,
therefore, depends on an active process of
contextualization in which outputs are filtered through
strategic priorities, market conditions, organizational
experience, and domain expertise [21, 22].

The literature consistently indicates that information-
processing capability alone is insufficient to produce
sustainable strategic benefits. Even highly sophisticated
analytics systems do not automatically create value unless
their outputs are embedded in effective decision-making
processes and supported by a culture that legitimizes the
use of evidence in organizational action [3, 7]. A cultivated
data-driven culture is especially important because it
shapes whether insights are questioned, shared, trusted,
and acted upon across hierarchical and functional
boundaries. Where such a culture is weak, analytics often
remain underutilized, confined to specialist teams, or
disconnected from high-level strategic deliberation [3, 7].
By contrast, firms that combine technical capacity with
decision-making discipline are better able to translate
information into timely, coherent managerial responses.

Sensemaking routines play a central role in this conversion.
Cross-functional workshops, scenario modeling exercises,
and dashboard-driven dialogue provide forums for
dispersed actors to collectively interpret emerging signals,
reconcile competing perspectives, and build shared
understanding [11, 23, 29]. These routines are critical
because they prevent data from remaining trapped within
functional silos and instead enable information to circulate
as an organizational resource. Through repeated
interaction, departments such as marketing, operations,
finance, and R&D can align interpretations, challenge
assumptions, and develop a common frame for evaluating
risk and opportunity [11, 23, 29]. This shared interpretive
capacity strengthens organizational responsiveness and
reduces the likelihood that valuable signals will be ignored
or misread.

Within TISCA, this layer serves as the interpretive bridge
between technical processing and strategic application,
elevating analytical output into organisationally relevant
insight. It is the point at which technically generated
findings become usable for broader capability development
and coordinated action. Digital infrastructures, including
advanced analytics platforms, business intelligence
systems, and AI-assisted visualization tools, accelerate this
process by improving the speed, granularity, and

accessibility of interpretation [4, 8]. Yet the growing
sophistication of such tools does not eliminate the need for
human oversight. On the contrary, managerial intervention
remains indispensable to identify misleading correlations,
mitigate algorithmic bias, assess contextual relevance, and
ensure that insights are not accepted uncritically simply
because they are data-derived [4, 8]. Organizational
judgment is therefore not displaced by analytics; it is
amplified and made more consequential.

Firms that excel at this stage typically develop repeatable
and institutionally embedded sensemaking protocols.
These include formal review routines, structured
interpretation meetings, escalation mechanisms for critical
signals, and feedback loops that refine future
interpretations based on outcomes. Such protocols
accelerate the conversion of data into actionable
information while also improving the depth, consistency,
and strategic relevance of the output. In this respect, the
interpretation and contextualization layer is not a passive
intermediary but an active organizational capability in its
own right—one that shapes the quality of subsequent
knowledge integration and ultimately influences whether
analytical investment yields strategic value creation.

Interpreted information acquires strategic significance only
when it is integrated into collective organizational
knowledge and mobilized through coordinated capabilities
[11, 23, 29]. The transition from insight to capability
depends on the knowledge integration and sensemaking
layer, where information generated through analysis is
synthesized across functions, absorbed into shared
routines, and embedded within the organization’s broader
learning architecture [6, 12, 24]. At this stage, isolated
interpretations become part of a cumulative knowledge
base that informs future decisions, strengthens pattern
recognition, and improves organizational adaptability over
time. The strategic importance of this layer lies in its ability
to convert episodic informational gains into durable
cognitive and operational assets.

This integration process is facilitated through learning
routines, absorptive capacity mechanisms, and
collaborative platforms that enable firms to identify,
assimilate, transform, and exploit new knowledge [6, 12,
24]. Learning routines such as post-project reviews,
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strategic reflection sessions, and interdepartmental
knowledge exchanges help ensure that newly interpreted
information is not lost after initial use but is retained as part
of organizational memory. Absorptive capacity mechanisms
further strengthen this process by enabling firms to connect
externally derived or analytically produced insights with
existing knowledge structures, thus making them intelligible
and practically useful [6, 12, 24]. Collaborative platforms,
including shared digital workspaces, knowledge
repositories, and enterprise-wide coordination tools,
provide the infrastructure for this synthesis to occur at
scale. Together, these mechanisms allow insights to travel,
accumulate, and be recombined across the organization
rather than remaining localized within particular individuals
or teams.

As this process unfolds, organizations develop higher-
order, dynamic capabilities, enabling them to reconfigure
resources, routines, and strategic priorities in response to
changing market conditions [4, 12]. These are not static
capabilities tied to a single operational domain; rather, they
represent adaptive capacities that enable the firm to sense
opportunities and threats, seize emerging possibilities, and
transform existing resource bases in line with shifting
environmental demands [4, 12]. Analytics contributes to this
evolution by improving the speed and quality of learning,
sharpening managerial awareness, and supporting the
continuous recalibration of organizational responses. The
result is a more agile and reflexive organization capable of
renewing itself in the face of uncertainty.

Deployment occurs in the coordination layer, where
integrated knowledge is translated into concrete, actionable
organizational processes, such as resource reallocation,
process redesign, and strategic alignment initiatives [4, 6,
12]. This layer is where capability becomes visible in
behavior. Decisions about investment priorities, workflow
changes, market repositioning, innovation efforts, or
customer engagement strategies are informed by the
knowledge that has been collectively integrated and
validated. Coordination is especially important because
even strong knowledge assets do not create strategic
benefit unless they can be enacted across interdependent
units with sufficient coherence and speed. In this sense,
deployment is the operational expression of organizational
learning.

Analytics systems serve as both enablers and accelerators
here. They support real-time orchestration by providing
visibility across activities, reducing information

asymmetries, and lowering coordination costs associated
with complex organizational change [1, 2, 10]. Through
dashboards, predictive systems, process-monitoring tools,
and AI-enabled decision supports, firms can synchronize
activities more effectively and respond to shifts with greater
precision [1, 2, 10]. This is particularly valuable in volatile
environments where delays in coordination can erode the
benefits of insight before action is taken. By reducing
communication friction and enabling faster feedback,
analytics strengthens the organization’s capacity to
operationalize knowledge at speed.

TISCA makes an important contribution by explicitly linking
these layers and showing that capability formation is not a
discrete, one-off event but an iterative outcome of
analytics-enabled learning, integration, and coordinated
action. Capabilities are formed, tested, refined, and
redeployed through repeated cycles rather than established
once and then maintained. This iterative view is crucial
because it emphasizes that strategic competence emerges
from continuous organizational adjustment rather than
isolated technological investments. Without deliberate
deployment mechanisms, knowledge remains inert—
valuable in principle but inactive in practice. With such
mechanisms in place, however, organizations can convert
informational and cognitive gains into competitive
behaviors, including faster innovation cycles, more agile
responses to market change, improved process efficiency,
and stronger strategic alignment [5, 8, 9]. The true
significance of analytics, therefore, lies not only in what it
reveals but also in how effectively firms institutionalize and
deploy what they learn.

Strategic value realization marks the stage at which
deployed capabilities begin to generate observable and
measurable outcomes, including superior market
positioning, innovation rents, cost efficiencies, and
enhanced customer loyalty, that can legitimately be
interpreted as sustainable competitive advantage [5, 8, 9].
At this point, the cumulative effects of information
transformation become visible in firm performance. The
strategic relevance of this layer lies in demonstrating that
the value of analytics is not exhausted at the point of insight
generation or even capability deployment; rather, its full
significance is realized only when those capabilities
consistently produce outcomes that improve the
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organization’s relative position within its competitive
environment [5, 8, 9].

The sustainability of such an advantage depends on more
than performance gains alone. It also requires protection
against imitation, substitution, and erosion over time. In
data-rich organizations, these protections often arise from
path-dependent barriers, such as proprietary learning
routines, culturally embedded data practices, and
complementary organizational assets that are difficult for
competitors to replicate [13, 15, 25]. Proprietary learning
routines matter because they reflect the firm’s accumulated
experience in interpreting signals, integrating knowledge,
and coordinating action. Culturally embedded data
practices reinforce these routines by shaping norms of
evidence use, experimentation, collaboration, and strategic
responsiveness. Complementary assets—such as
leadership commitment, organizational design, technical
infrastructure, and domain-specific expertise—further
strengthen defensibility by interacting with analytics
capabilities in ways that are historically developed and
context-specific [13, 15, 25]. The result is that competitive
advantage becomes rooted not in a standalone technology,
but in a complex system of mutually reinforcing practices.

In such contexts, sustainable advantage emerges only
when capabilities are rare, difficult to imitate, and
embedded within an interconnected organizational
architecture. TISCA achieves this by conceptualizing
advantage as the product of layered, interdependent
processes rather than isolated investments in analytics
tools [4, 11]. This distinction is critical. Many firms invest in
similar technologies, access comparable datasets, and
adopt analogous analytical techniques. What differentiates
high-performing firms is not possession of analytics per se,
but the way those technologies are integrated into broader
organizational processes of interpretation, learning,
coordination, and renewal [4, 11]. By layering multiple
transformation mechanisms, TISCA explains why some
firms can generate lasting advantage from data while
others derive only temporary or incremental gains.

Empirical patterns across the literature support this view by
showing that firms achieving enduring differentiation treat
information transformation as a central strategic
competence rather than a back-office support function [1, 2,
10]. In these organizations, analytics is embedded in core
managerial processes, linked directly to strategic decision-
making domains, and continuously refined through
experience. Such firms do not regard data merely as an

operational resource to improve reporting efficiency; they
view the transformation of data into insight, capability, and
strategic action as a foundational element in creating and
sustaining competitive advantage [1, 2, 10]. This orientation
allows them to respond more effectively to turbulence,
innovate more systematically, and maintain closer
alignment between market signals and internal
reconfiguration.

The realization layer, therefore, closes the forward pathway
of TISCA while simultaneously opening the recursive loop
that distinguishes temporary gains from enduring
superiority. Strategic value realization is not the endpoint of
a linear sequence; it is also the beginning of renewed
cycles of learning and adaptation. Outcomes generated at
this stage feed back into future data collection,
interpretation, and capability development, reinforcing or
revising existing routines based on performance
consequences. This recursive quality is what makes
sustainable advantage possible in dynamic environments.
Rather than relying on one-time successes, firms maintain
their superiority by repeatedly transforming information into
action through evolving yet coherent organizational
processes. In this sense, TISCA captures sustainable
advantage not as a static possession, but as the ongoing
result of disciplined, analytics-enabled organizational
transformation.

Performance outcomes do not terminate the process;
instead, they initiate a powerful feedback and reinforcement
loop that refines every preceding layer [13, 15, 25]. Market
results, innovation metrics, and efficiency indicators are re-
injected as new data, sharpening acquisition protocols,
improving interpretive accuracy, and strengthening learning
routines [16, 17, 26]. This recursion—visualized as the
curved arrow in Figure 1—creates dynamic reinforcement,
enabling continuous capability maturation and
organizational adaptation [4, 12]. TISCA thus embodies a
living architecture: advantage begets better information
practices, which in turn generate stronger capabilities. The
loop ensures that the framework remains responsive to
environmental turbulence, converting one-time
transformation into an enduring organizational competence
[1, 6, 8].
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