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Abstract

Consumer markets are increasingly characterized by rapid changes in preferences, shortened product
cycles, fragmented digital channels, heightened competitive intensity, and uncertain demand patterns.
Under these conditions, entrepreneurial firms cannot rely exclusively on historical experience or fixed
planning assumptions. They require the capacity to detect emerging market signals, interpret them
rapidly, test alternative responses, and reconfigure products, prices, communications, channels, and
resource allocations before market opportunities disappear. This study examines data-informed
entrepreneurial agility as an adaptive capability through which entrepreneurial ventures combine
customer, transactional, digital, competitive, and experimental information with managerial judgment to
respond to uncertain consumer markets.

A structured integrative review and conceptual analytical design was used to synthesize
contemporary research on big-data analytics capabilities, marketing agility, customer agility, dynamic
capabilities, innovation, market turbulence, and entrepreneurial decision-making. EXxisting research
provides strong support for the broader performance value of agility. A systematic review of 249
empirical studies published between 1998 and February 2024 found that 219 studies, or 87.9%, reported
a positive relationship between forms of organizational agility and organizational outcomes; 27 reported
mixed effects, two identified no significant relationship, and one reported a negative effect.
Contemporary longitudinal evidence further indicates that data-driven innovation capability contributes
to marketing agility and competitive advantage, while market turbulence influences the value of agile
responses. Research at the intersection of entrepreneurship and Big Data similarly indicates that
analytics can support opportunity identification, customer understanding, innovation, and dynamic
strategic adaptation, although privacy, data quality, capability development, and overreliance on
quantitative signals remain important constraints.

The paper proposes a Data-Informed Entrepreneurial Agility Framework consisting of five
connected processes: market sensing, evidence interpretation, opportunity prioritization, rapid
experimentation, and adaptive reconfiguration. Data are treated as decision inputs rather than automatic
decision makers; entrepreneurial judgment remains necessary for interpreting incomplete, noisy, and
potentially backward-looking information. The study concludes that ventures operating in uncertain
consumer markets can gain greater adaptive capacity when they combine reliable analytics with
decentralized decision authority, short learning cycles, customer proximity, and disciplined
experimentation.
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1. Introduction

Consumer markets rarely change in a smooth and predictable manner. Preferences can shift rapidly
because of economic pressure, technological innovation, social trends, competitor activity, platform
changes, and changing expectations concerning convenience, personalization, value, and sustainability.
Market turbulence is therefore particularly important to entrepreneurial ventures because it reflects
instability in customer needs and market conditions and can reduce the usefulness of assumptions
derived from historical patterns. Recent research continues to characterize market turbulence in terms of
changing consumer needs and emphasizes that organizations require adaptive capabilities when
environmental conditions become unstable.

Entrepreneurial firms have traditionally been associated with experimentation, opportunity
recognition, flexibility, and relatively rapid decision-making. Yet agility based only on intuition can
become unreliable when managers confront large volumes of fragmented consumer information. Digital
transactions, search patterns, online reviews, customer-service interactions, social-media conversations,
website behavior, loyalty systems, competitor pricing, and marketing experiments can provide evidence
about changing market conditions. The relevant competitive issue is therefore no longer simply whether
an organization possesses data, but whether it can transform data into timely market understanding and
subsequently into action. A 2024 systematic review of 301 studies positioned Big Data as an
increasingly important element of entrepreneurship, particularly for market-gap identification,
understanding customer preferences, strategic planning, innovation, and adaptation.

Empirical marketing research reinforces this sensing-and-response interpretation. Tarn and Wang
found that marketing analytics can enhance customer agility and that the effect of analytics on customer
agility becomes stronger when market turbulence is high. Related research also shows that customer
agility can mediate relationships between analytics and market outcomes. Alghamdi and Agag provide
particularly relevant longitudinal evidence. Using two waves of observations, initially involving 677
respondents and 569 at the subsequent wave, they found temporal relationships connecting data-driven
innovation capability, marketing agility, and competitive advantage. Their findings also support a
mediating role for marketing agility rather than suggesting that possession of data alone automatically
produces advantage.

These findings are compatible with the dynamic-capabilities perspective, which distinguishes
possession of ordinary resources from the capacity to sense changes, seize opportunities, and reconfigure
organizational resources. Big-data analytics becomes strategically valuable when it supports these
adaptive processes. Mikalef and colleagues found that big-data analytics capability contributes to
competitive performance through dynamic and operational capabilities, while Wamba and colleagues
similarly linked analytics, dynamic capabilities, and firm performance. For entrepreneurial ventures, this
suggests that an analytics dashboard that produces insight without enabling rapid product, pricing,
marketing, or operational response has limited strategic value.
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The present paper consequently develops the construct of data-informed entrepreneurial agility.

The phrase data-informed is used deliberately rather than data-determined. Consumer data can
be incomplete, biased, delayed, context dependent, or unable to capture emerging needs for which
historical observations do not yet exist. Entrepreneurial judgment remains necessary for deciding what
signals matter, which uncertainty is tolerable, and when limited evidence is sufficient to justify
experimentation. The study therefore examines how data, entrepreneurial reasoning, experimentation,
and organizational responsiveness can be integrated into an adaptive pathway suitable for uncertain
consumer markets.

2. Objectives of the Study

2.1 To Examine Data as an Enabler of Entrepreneurial Market Sensing

The first objective is to examine how customer, transaction, digital-behavior, competitor, and market
information can strengthen an entrepreneurial venture's ability to detect changes in demand. The
emphasis is placed on identifying weak signals, shifts in customer expectations, emerging
dissatisfaction, changing willingness to pay, channel migration, and underserved needs before these
developments become obvious through conventional financial reports.

2.2 To Analyze the Relationship Between Analytics and Entrepreneurial Agility

The second objective is to investigate the mechanisms through which analytics capabilities may
contribute to agile entrepreneurial responses. The analysis focuses on customer agility, marketing
agility, rapid experimentation, innovation capability, decision speed, and resource reconfiguration.
Existing research indicates that analytics creates greater value when insights are translated through
dynamic capabilities rather than treated as an independent technological resource.

2.3 To Develop an Adaptive Decision Framework for Uncertain Consumer Markets

The third objective is to develop a practical conceptual framework that combines quantitative evidence
with entrepreneurial judgment. The proposed approach is intended to help ventures decide when to
continue an existing strategy, when to conduct a limited experiment, when to pivot an offering, and
when apparent market signals are too weak or unreliable to justify major resource commitments.

3. Review of Literature

3.1 Big-Data Analytics and Entrepreneurial Opportunity Recognition

The relationship between Big Data and entrepreneurship has developed rapidly but remains less mature
than the broader analytics literature. Lull, Cervello-Royo, and Galdon reviewed research at this
intersection and identified 301 relevant academic contributions following screening of Web of Science
and Scopus records. Their analysis concluded that Big Data can support entrepreneurial innovation,
identification of market gaps, analysis of customer behavior, strategic decision-making, and adaptive
business development.

This relationship is especially important in consumer markets because entrepreneurs often
operate with incomplete information and limited resources. Traditional large-scale market research may
be slow or expensive, whereas digital-market signals can provide comparatively rapid evidence
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regarding product interest, customer complaints, online engagement, purchasing patterns, price response,
and competitor activity.

However, data volume should not be confused with informational quality. A large amount of
behavioral data may describe existing customers while offering relatively little information about
noncustomers or emerging market categories. Entrepreneurial analytics should consequently combine
behavioral data with qualitative customer interaction, experimentation, and managerial interpretation.

3.2 Analytics Capability, Customer Agility, and Marketing Agility

Market agility requires both sensing and response. Hajli and colleagues investigated market agility in the
context of new-product success and showed how effective use of data aggregation and analytical tools
can support firms' ability to understand markets and respond to customer information. Tseng, Aghaali,
and Hajli subsequently examined customer agility and big-data analytics in new-product contexts,
reinforcing the relationship between analytics and the capacity to sense and respond to customer needs.
Tarn and Wang's sense-and-respond study offers further evidence that marketing analytics becomes
particularly valuable under turbulent conditions.

Their findings indicated that analytics use has a stronger influence on customer agility when
market turbulence is high. This is directly relevant to entrepreneurial ventures because uncertain
environments increase the cost of delayed recognition. When customer preferences remain stable,
extensive real-time analytical capability may create only incremental advantage; when preferences shift
rapidly, the ability to detect and respond to change becomes strategically more valuable.

3.3 Agility as a Performance Capability Under Uncertainty

The wider empirical agility literature provides strong evidence concerning organizational outcomes.
Nguyen and colleagues systematically reviewed 249 empirical studies published from 1998 through
February 2024. Their analysis found that 219 studies (87.9%) reported a positive effect of agility on
organizational outcomes, while 27 produced mixed findings, two found no significant relationship, and
one reported a negative effect.

The same review also cautioned that agility is not uniformly beneficial in every environment.
Effects depend on the form of agility being examined, performance outcome, environmental conditions,
and mediating organizational capabilities. This qualification is essential for entrepreneurship. Excessive
response to every short-term consumer fluctuation can produce strategic instability, resource
fragmentation, and frequent changes that confuse customers or employees.

Effective entrepreneurial agility should therefore involve selective responsiveness rather than
constant movement. Data help reduce ambiguity, but entrepreneurial leaders must still distinguish
persistent changes from temporary noise.

4. Research Methodology

4.1 Research Design

The study adopts a structured integrative review and conceptual analytical methodology. No original
entrepreneurial-firm survey, customer dataset, or financial performance observations were generated for
this manuscript. This design was selected to avoid presenting simulated outcomes as empirical findings
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while allowing recent evidence from entrepreneurship, marketing analytics, big-data capability,
organizational agility, and dynamic-capabilities research to be combined.

Literature available through August 10, 2026 was considered. Priority was given to systematic
reviews, longitudinal research, and empirical analytics studies, and established theoretical research
concerning organizational adaptation.

4.2 Evidence Domains and Variable Architecture
The analytical framework distinguishes five interconnected capabilities.

Table 1: Data-Informed Entrepreneurial Agility Framework

Capability
Domain

Representative
Evidence

Entrepreneurial
Function

Decision
Implication

Market sensing

Search patterns,
reviews, transactions,

Detect changing
consumer needs

Identify emerging
opportunities or

social signals threats
Data Segmentation, trends, Convert information Separate
interpretation predictive indicators into decision-relevant | meaningful signals
evidence from noise
Opportunity Demand potential, Rank alternative Allocate scarce
prioritization margin, strategic fit, responses entrepreneurial

uncertainty resources
Rapid AJ/B tests, prototypes, Test assumptions Generate causal
experimentation | limited releases, price before large learning
tests commitment
Adaptive Product, price, channel, | Respond to validated Scale, pivot,
reconfiguration communication, market change maintain, or
resource changes withdraw

4.3 Analytical Logic

The analysis adopts a sense—interpret—experiment-respond approach. Data do not directly determine
action. Instead, the entrepreneurial team first identifies an observable signal, examines its reliability,
develops a market hypothesis, and tests that hypothesis at a scale proportionate to uncertainty.
A useful decision sequence is:
Consumer Signal — Evidence Validation — Opportunity Hypothesis — Small-Scale Experiment —
Response Measurement — Strategic Adjustment

This methodology reduces the risk of making irreversible decisions from uncertain information.
It also allows entrepreneurial organizations to accumulate learning through repeated low-cost
experiments.

Because the manuscript relies entirely on published and conceptual evidence and contains no
original human-participant research, new institutional ethics approval is not applicable.
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5. Analysis

5.1 Evidence Linking Agility With Organizational Outcomes

The systematic evidence provides a strong foundation for treating agility as a relevant organizational
capability.

Table 2: Selected Evidence Connecting Data Analytics, Agility, and Market Outcomes

Study Research Focus Main Contribution
Nguyen 249 empirical agility studies 87.9% reported positive agility—outcome
etal., relationships
2025
Alghamdi | Data-driven innovation, marketing Longitudinal evidence that marketing agility
& Agag, agility, competitive advantage mediates data-driven capability effects
2024
Tarn & Marketing analytics and customer Analytics effect on customer agility
Wang, agility strengthens under market turbulence
2023
Tseng et Customer agility and big-data Analytics supports sensing/responding in
al., 2022 analytics new-product contexts
Hajli et Market agility and new-product Data aggregation and analytics support
al., 2020 success market responsiveness
Mikalef | Analytics capability and competitive | Dynamic and operational capabilities mediate
etal., performance analytics value
2020
Wamba Big data and firm performance Dynamic capability helps transform analytics
etal., into performance
2017
Olabode Analytics capability and market Competitive intensity and disruptive business
etal., performance models shape analytics value
2022

Collectively, these studies support a mediated interpretation. Data capability can strengthen sensing and
decision quality, but commercial value emerges when organizations possess sufficient agility to act on
what the data reveal.
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Figure 1: Empirical Evidence on Agility and Organizational Outcomes
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Interpretation: The distribution provides strong support for the strategic relevance of agility, but the
nonuniform findings also indicate that agility is contingent. Responsiveness creates value when it is
directed toward meaningful environmental change rather than indiscriminate organizational movement.
Source: Nguyen et al., systematic review of empirical research published from 1998 to February 2024.

5.2 Data-Informed Agility Under Consumer Uncertainty

The central analytical proposition of this paper is that consumer uncertainty increases the value of rapid
learning but simultaneously reduces the reliability of fixed predictions. Entrepreneurial organizations
should therefore treat analytics as a mechanism for reducing uncertainty iteratively, rather than
expecting data to eliminate uncertainty before a decision is made.

Three distinct decision conditions can be identified.

6. Discussion
6.1 Entrepreneurial Agility Requires More Than Analytics Technology
Analytics platforms are increasingly accessible to entrepreneurial ventures, but technical access does not
automatically create adaptive capability. Mikalef and colleagues' research shows that competitive effects
of big-data analytics operate through dynamic and operational capabilities. Similarly, the systematic
literature on Big Data and entrepreneurship identifies managerial and organizational capabilities as
necessary for translating information into innovation and adaptation.

An entrepreneur may possess extensive dashboards yet respond slowly because decision
authority is centralized, experimentation budgets are unavailable, teams operate in functional silos, or
managers remain committed to an existing business model.
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Data-informed agility consequently requires three elements simultaneously:
Evidence availability + decision authority + execution capacity.

Removing any one of these weakens the system. Data without execution produces insight
without market response. Decision freedom without evidence may produce impulsive change. Execution
without strategic prioritization can consume scarce entrepreneurial resources.

6.2 Consumer Uncertainty Makes Experimentation More Valuable

Uncertain markets contain information that cannot always be inferred accurately from historical datasets.
A completely new consumer preference has little historical evidence by definition. Entrepreneurial firms
therefore need an experimental capability that converts uncertainty into learning.

A minimum viable product, limited regional launch, advertising-message comparison, pricing
test, pre-order mechanism, prototype demonstration, or controlled channel experiment can generate
direct behavioral evidence. Such experiments are especially valuable because stated consumer
preferences do not always correspond with purchase behavior.

Customer agility research demonstrates the importance of combining data acquisition with
organizational response. Data-informed entrepreneurship should therefore operate as a continuous
learning cycle rather than a linear forecasting exercise.

A venture might initially identify increased search activity surrounding a product attribute.
Instead of immediately redesigning the entire portfolio, it could introduce the attribute within a limited
product test. Transactional response, repeat purchase, price sensitivity, and qualitative feedback can then
determine whether the original signal represented genuine demand.

6.3 The Limits of Data-Driven Entrepreneurial Decision-Making

Data-based management introduces its own vulnerabilities. Lull and colleagues identify privacy and
data-security concerns as important unresolved issues in the relationship between Big Data and
entrepreneurship. Data can additionally embed historical biases, exclude unobserved consumers, create
false precision, or encourage firms to optimize easily measured metrics rather than strategically
important outcomes.

Entrepreneurs should therefore distinguish between measurement and meaning. A decline in
website conversion may indicate poor pricing, weak demand, technical problems, a change in traffic
quality, or a competitor promotion. The metric identifies a problem but does not independently establish
its cause.

Human judgment remains particularly important under discontinuous change. Historical
predictive models generally learn from previous patterns. If the market changes structurally, the
relationships embedded in those models may weaken.

Data-informed entrepreneurial agility therefore requires analytical humility: managers should know
when evidence is strong enough to act upon, when experimentation is needed, and when numerical
confidence exceeds what the underlying information can justify.
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7. Conclusion

Data-informed entrepreneurial agility provides a useful framework for understanding how ventures can
operate effectively when consumer markets are uncertain. Contemporary empirical research establishes
strong connections among analytics capability, customer agility, marketing agility, dynamic capabilities,
innovation, and competitive outcomes. The wider agility literature is particularly compelling: 219 of the
249 empirical studies examined in a recent systematic review reported positive organizational effects.
The evidence does not imply that more data automatically produce greater entrepreneurial success. Data
create value when organizations can detect meaningful consumer change, interpret evidence quickly, test
uncertain assumptions, and reconfigure resources in response to validated learning. Longitudinal
evidence connecting data-driven innovation capability with marketing agility and competitive advantage
supports this mediated interpretation.

The framework developed in this study therefore positions entrepreneurial agility as a five-stage

capability: market sensing, evidence interpretation, opportunity prioritization, rapid experimentation,
and adaptive reconfiguration. Its underlying logic replaces rigid prediction with disciplined learning.
For entrepreneurial firms, the strategic objective should not be to eliminate uncertainty before acting.
Such certainty is rarely achievable in changing markets. The more defensible objective is to reduce the
cost of being wrong: detect change earlier, commit resources progressively, test assumptions rapidly,
and preserve the ability to alter direction when new evidence appears.

Future research should examine these relationships through longitudinal entrepreneurial datasets,
real-time digital-market indicators, objective financial outcomes, and field experiments comparing
intuitive, data-informed, and heavily automated decision processes. Particular attention should be given
to small ventures, where resource limitations can make both analytics investment and strategic mistakes
disproportionately consequential.
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