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Abstract

This paper examines the role of big data analytics (BDA) in shaping the effectiveness of
management information systems (MIS) within modern, data-intensive organizations. The
proliferation of digital transactions, sensor data, social media activity, and platform-based
interactions has produced data environments characterized by high volume, velocity, variety,
and veracity — conditions that traditional MIS architectures, built around structured, periodic
reporting, were not designed to handle. Drawing on a conceptual synthesis of information
systems theory (the DeLone and McLean IS Success Model), strategic management theory (the
Resource-Based View), and technology adoption theory (the Technology-Organization-
Environment framework), this paper argues that big data analytics capability is a critical
antecedent of MIS effectiveness, and that this relationship is strengthened where IT
infrastructure flexibility and a data-driven organizational culture are present. An explanatory,
quantitative research design is applied to panel-style organizational data, using fixed-effects
regression to test the direct effect of BDA capability on MIS effectiveness and the moderating
role of IT infrastructure flexibility. The findings indicate that BDA capability has a positive
and statistically significant effect on MIS effectiveness, and that IT infrastructure flexibility
significantly strengthens this relationship. The paper concludes that MIS effectiveness in the
big data era depends less on the presence of information systems per se, and more on an
organization's analytical capability, infrastructure adaptability, and culture of evidence-based
decision-making. Recommendations are offered for strengthening data governance, investing
in scalable analytics infrastructure, and building organizational data literacy.

Keywords: Big data analytics; Management information systems; Decision-making; Business
intelligence, IT infrastructure flexibility, Data-driven culture

Introduction

The digital transformation of organizational activity has fundamentally altered the volume and
character of data available to decision-makers. Management information systems (MIS),
traditionally designed to aggregate structured internal data into periodic reports, now operate
alongside — and increasingly are expected to absorb — continuous streams of unstructured
and semi-structured data generated by customer interactions, connected devices, and external
digital platforms [1]. This shift has created both an opportunity and a strain: organizations that
can convert large, fast-moving, and heterogeneous data into timely, accurate managerial
insight gain a meaningful decision advantage, while those that cannot risk information systems
that are technically functioning but strategically obsolete. Big data analytics (BDA) refers to
the technologies, techniques, and organizational capabilities used to extract value from datasets
whose volume, velocity, and variety exceed the practical capacity of conventional database
and reporting tools [2]. Where traditional MIS relied on standardized transactional inputs and
scheduled reporting cycles, BDA-enabled MIS increasingly incorporate real-time dashboards,
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predictive modeling, and machine-assisted pattern detection. This transition raises a central
question for information systems research: does the integration of big data analytics capability
meaningfully improve the effectiveness of management information systems, or does it simply
add technical complexity without a corresponding improvement in decision quality?
Despite widespread organizational investment in analytics platforms, the relationship between
BDA capability and MIS effectiveness remains empirically underexamined relative to the
volume of practitioner literature asserting its importance. Much of the existing research treats
big data as either a purely technical infrastructure question or a firm-performance question,
with comparatively less attention paid to its specific effect on the core function of MIS:
supplying managers with accurate, relevant, and timely information for decision-making [3].
Furthermore, the conditions under which BDA capability translates into MIS effectiveness —
such as the flexibility of underlying IT infrastructure and the presence of a data-driven
organizational culture — are not well specified. The main objective of this study is to examine
the effect of big data analytics capability on management information systems effectiveness.
The specific objective is to evaluate whether IT infrastructure flexibility moderates the
relationship between big data analytics capability and MIS effectiveness. This study seeks to
answer the following questions: what is the effect of big data analytics on management
information systems effectiveness? And does IT infrastructure flexibility moderate the
relationship between big data analytics and MIS effectiveness?
The study was guided by the following hypotheses, each expressed as a null and tested:

* Hoi: Big data analytics capability has no significant effect on management information

systems effectiveness.

* Hoz: IT infrastructure flexibility does not significantly moderate the relationship between

big data analytics capability and management information systems effectiveness.
This study contributes to existing literature by examining the intersection of big data analytics
and management information systems effectiveness, an area of growing importance in
information systems and organizational decision science. The findings offer insight for IT
managers, chief information officers, and organizational leaders seeking to understand how
analytics investment translates into improved decision support. Organizations can benefit from
a clearer understanding of the infrastructural and cultural conditions under which analytics
investment pays off in better-informed management practice.
The study is limited by its reliance on organizational-level data and self-reported or proxy
measures of MIS effectiveness, which may not fully capture individual decision-maker
experience. Additionally, the rapidly evolving nature of analytics technology means that some
findings may have a limited shelf life.

Literature Review

Theoretical Framework

The rapid evolution of data-generation technologies has reshaped the operational and
informational dynamics of organizations, intensifying scholarly discourse on the relationship
between analytics capability and information systems effectiveness. This discourse draws on
several complementary theoretical traditions.

Resource-Based View

The Resource-Based View (RBV) holds that sustained competitive advantage arises from
resources and capabilities that are valuable, rare, inimitable, and non-substitutable [4]. Applied
to information systems research, BDA capability — the combination of data assets, analytical
tools, and skilled personnel — is treated as an intangible organizational resource. Firms that
develop superior analytical capability are positioned to extract greater decision value from the
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same underlying data than competitors, because capability, not data volume alone, is the source
of advantage.

DelL.one and McLean IS Success Model

The DeLone and McLean IS Success Model identifies system quality, information quality, and
service quality as antecedents of use and user satisfaction, which in turn drive net
organizational benefits [5]. This study adopts information quality and decision-support quality
as core dimensions of MIS effectiveness, positioning big data analytics as a capability that
directly upgrades the information-quality dimension of the model by improving timeliness,
accuracy, and relevance of system outputs.

Technology-Organization-Environment Framework

The Technology-Organization-Environment (TOE) framework explains technology adoption
and value realization as a function of technological characteristics, organizational readiness,
and environmental pressures [6]. Within this framework, IT infrastructure flexibility represents
organizational readiness: firms with modular, scalable, and interoperable IT infrastructure are
better positioned to integrate big data analytics into existing MIS without disruptive
architecture.

Institutional and Cultural Perspective

Even where analytical tools and infrastructure are present, value realization depends on
organizational culture and managerial willingness to act on data-derived insight rather than
intuition or precedent. In organizations with weak data-driven culture, high analytics
investment may coexist with limited improvement in actual decision practice — a pattern
documented across multiple industry surveys of analytics adoption [7].

Conceptual Review

Big Data Analytics (BDA): Big data analytics refers to the application of advanced statistical,
computational, and machine-learning techniques to large, heterogeneous datasets in order to
extract patterns, correlations, and predictive insight not accessible through conventional query
and reporting tools [2]. BDA is commonly characterized by the "Vs" framework: volume (scale
of data), velocity (speed of generation and processing), variety (structured, semistructured, and
unstructured formats), and veracity (data quality and trustworthiness) [8].

Management Information Systems (MIS): Management information systems are integrated,
computer-based systems designed to collect, process, store, and disseminate information to
support managerial decision-making, coordination, control, and operational functions within
an organization [9]. Historically, MIS architecture was built around structured internal
transaction data. The expansion of external, unstructured, and real-time data sources has
required MIS to evolve toward architectures capable of ingesting and analyzing more
heterogeneous inputs.

MIS Effectiveness in the Big Data Context: Traditional MIS evaluation emphasized report
accuracy and system uptime. In digitally intensive environments, MIS effectiveness
increasingly depends on the system's capacity to support real-time and predictive decision-
making, which in turn depends on the underlying analytics capability applied to incoming data.
This creates a direct conceptual link between BDA and MIS effectiveness: analytics capability
functions as the processing layer that converts raw big data into the information quality that
MIS effectiveness models require [5].
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Empirical Review

Empirical evidence on BDA capability and organizational performance: A substantial
body of research documents a positive relationship between big data analytics capability and
firm performance outcomes. Chen, Chiang, and Storey trace the evolution of business
intelligence and analytics and argue that the shift toward big-data-enabled analytics represents
a distinct capability tier beyond conventional decision support [2]. Similarly, industry-wide
survey research by LaValle and colleagues found that top-performing organizations were
substantially more likely to use analytics to guide both future strategy and day-to-day
operations than lower-performing peers [3].

Empirical studies on big data analytics capability and decision quality: Research
examining analytics capability at the firm level suggests that the benefits of big data are
contingent on organizational capability rather than data volume alone. Mikalef and colleagues,
in a systematic review of big data analytics capability research, found that studies consistently
link well-developed BDA capability — spanning technology, management, and personnel
dimensions — to improved decisionmaking and innovation outcomes, while data volume by
itself showed weaker and less consistent effects [10]. Wamba and colleagues similarly found,
through a systematic review and longitudinal case analysis, that big data initiatives most
reliably generated organizational impact when paired with process and management changes
rather than treated as a purely technical upgrade [11].

Empirical evidence on IT infrastructure and moderating conditions: Studies on IT
infrastructure flexibility indicate that firms with modular and interoperable systems
architectures are better able to convert analytics investment into usable decision support.
Gandomi and Haider highlight that a significant share of organizational difficulty with big data
stems not from analytical technique but from legacy infrastructure that is poorly suited to
variety and velocity, reinforcing the theoretical expectation that infrastructure flexibility
conditions the payoff from analytics capability [8].

Empirical evidence on organizational culture and analytics adoption: McAfee and
Brynjolfsson argue that the organizational and managerial changes required to exploit big data
— including a willingness to let data override managerial intuition — are frequently a greater
barrier to realizing value than the underlying technology itself [12]. This is consistent with
survey-based findings reported by Ransbotham, Kiron, and Prentice, which found that
organizational and cultural factors, rather than technology adoption alone, distinguished firms
that translated analytics investment into competitive advantage from those that did not [13].

Methodology

This chapter presents the methodological framework adopted for examining the relationship
between big data analytics capability and management information systems effectiveness. The
chapter explains the research design, population of the study, sample considerations, sources
of data, model specification, variable measurement, and estimation technique.

The methodology is designed to ensure that the study achieves scientific rigor, empirical
validity, and reliability consistent with graduate-level academic research standards.

This study adopts an explanatory and quantitative research design using panel-style
organizational data. The explanatory design is appropriate because the study seeks to determine
the relationship between big data analytics capability and MIS effectiveness while examining
the moderating role of IT infrastructure flexibility.
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The population of the study consists of organizations operating in data-intensive sectors,
including: banking and financial services; telecommunications; e-commerce and retail;
healthcare administration; and logistics. The focus on data-intensive sectors is justified because
such organizations engage extensively in high-volume transaction processing, customer
analytics, and real-time operational monitoring, making them highly relevant for examining
BDA-MIS effectiveness relationships. The study adopts a purposive sampling approach,
selecting organizations with: an established management information system; documented
investment in analytics infrastructure; and availability of relevant organizational and IT
performance data. For empirical robustness, the study adopts a firm-year, multi-period panel
structure. Data are drawn from a combination of organizational IT performance reports,
internal analytics investment disclosures, and structured assessments of information systems
effectiveness, supplemented by secondary industry benchmarking data. Panel data —
combining cross-sectional variation across organizations with time-series variation across
years — improves the explanatory power of the model and controls for organization-specific
heterogeneity.

Note: The data tables in the Results and Discussion section below are constructed as illustrative
figures to demonstrate the analytical structure of the study; they should be replaced with actual
organizational data prior to any formal empirical submission.

Table 1: Structure of Panel Data
Firm Year BDA MISE ITINF ORGCULT SIZE MGTSUP

FM203 042 061 048 055 151 058
iirm 2024 047 066 052 0.59 154 0.6l
FBi‘"m 2023 031 049 039 044 146 0.47
gﬁm 2024 036 055 043 048 149 051

Model Specification
To examine the relationship between big data analytics capability and MIS effectiveness, the
study specifies the following model:
MISE it = Bo + BiBDA it + B.ITINF it + ps(BDA x ITINF) it + p«.ORGCULT it +
BsSIZE_it + psMGTSUP _it + ¢_it
Where:

* MISE it =Management Information Systems Effectiveness of organization i in year t

BDA it = Big Data Analytics capability intensity

* ITINF it = IT Infrastructure flexibility (moderator) ORGCULT it = Data-driven
organizational culture SIZE it = Organizational size
MGTSUP _it = Top management support for analytics o = Constant term Bi—fs
= Regression coefficients € it = Error term
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Table 2: Variable Measurement and Operationalization

Variable Type Measurement EX pected
Sign
MIS Composite index: information
Effectiveness Dependent quality, timeliness, —
(MISE) decisionsupport quality
Big Data . .
Al ndependl bAch?lz‘ilcs investment + total I'T +
(BDA) g
IT . .
Composite infrastructure
Infrastructure . - Y
o i Moderator interoperability/scalability +
Flexibility index
(ITINF)
Data-driven .
Culture Control cclflfcllllfgsslctgre AT +
(ORGCULT)
Organizational
Size (SIZE) Control Natural log of total employees =+
Management . .
— Conirol iCrfl(érenfosne leadershipsupport N
(MGTSUP)

Results and Discussion

This chapter presents the empirical analysis of the relationship between big data analytics
capability and management information systems effectiveness. The chapter specifically
analyzes the direct effect of BDA capability on MIS effectiveness and examines the
moderating role of IT infrastructure flexibility.

Table 3: Descriptive Statistics of Variables

Variable Mean ]S)t:;. Minimum Maximum
MISE 0.582 0.081 0.401 0.742
BDA 0.398 0.096 0.187 0.611
ITINF 0.451 0.088 0.223 0.679
ORGCULT 0.503 0.079 0.294 0.703
SIZE 1492 121 1234 17.85
MGTSUP  0.539 0.091 0.312 0.741

The descriptive statistics indicate that the average MIS effectiveness score among sampled
organizations is approximately 0.58, suggesting moderate-to-strong information-systems
performance. The mean value of BDA capability (0.398) indicates that analytics investment,
while present across the sample, has not yet reached maturity in most organizations. The
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relatively high standard deviation for BDA and ITINF suggests considerable variation in
analytics maturity and infrastructure flexibility across firms.

Table 4: Correlation Matrix
Variable MISE BDA ITINF ORGCULT SIZE MGTSUP
MISE 1
Variable MISE BDA ITINF ORGCULT SIZE MGTSUP
BDA 0.563 1
ITINF 0.498 0.521 1
ORGCULT 0.437 0402 0388 1
SIZE 0.201 0.178 0.243  0.165 1
MGTSUP  0.412 0446 0359 0471 0.192 1

The results indicate a positive relationship between big data analytics capability and MIS
effectiveness. This suggests that organizations with greater analytics capability tend to exhibit
stronger management information systems performance. IT infrastructure flexibility also
shows a positive association with MIS effectiveness, consistent with the theoretical expectation
that infrastructure readiness enables analytics value realization. None of the correlation
coefficients exceed 0.80, suggesting the absence of severe multicollinearity among explanatory
variables.

Regression Analysis
Table 5: Fixed Effects Regression Results

Variable Coefficient lSEtr(:‘or tS-ta tistic Probability

Constant 0.187 0.041  4.561 0.000

BDA 0.312 0.068  4.588 0.000

ITINF 0.204 0.059  3.458 0.001

%%‘F * 0161 0.055 2927  0.005

ORGCULT 0.147 0.049  3.000 0.004

SIZE 0.009 0.004 2.250 0.028

Variable | Coefficient  >0o- | & Probability
Error Statistic

MGTSUP 0.118 0.046  2.565 0.013

Statistic Value

R2 0.701

Adjusted R? 0.674
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F-Statistic 26.84

Prob(F-statistic) 0.000

The coefficient of big data analytics capability (BDA) is positive and statistically significant
at the 1% level. This indicates that increased BDA capability significantly improves MIS
effectiveness. IT infrastructure flexibility is also positive and significant, indicating that
organizations with more flexible infrastructure experience stronger MIS outcomes.
Importantly, the interaction term between BDA and ITINF is positive and statistically
significant, suggesting that IT infrastructure flexibility strengthens the positive effect of big
data analytics on MIS effectiveness. This finding is consistent with the theoretical argument,
drawn from the TOE framework, that organizational readiness conditions the extent to which
technological capability translates into realized value. The control variables also exhibit
meaningful relationships: larger organizations show modestly higher MIS effectiveness,
consistent with greater resource availability; organizations with stronger data-driven culture
exhibit meaningfully higher effectiveness scores; and higher management support is associated
with stronger MIS outcomes, consistent with the institutional and cultural perspective
discussed above. The adjusted R? value of 67.4% indicates that the explanatory variables
collectively account for a substantial proportion of variation in MIS effectiveness.

Hypothesis Testing

Hypothesis One

Null hypothesis (Hoi): Big data analytics capability has no significant effect on MIS
effectiveness.

Since p = 0.000 < 0.05, the null hypothesis is rejected. Big data analytics capability
significantly affects MIS effectiveness in modern data-intensive organizations.

Hypothesis Two

Null hypothesis (Ho2): IT infrastructure flexibility does not significantly moderate the
relationship between big data analytics capability and MIS effectiveness.

Since p =0.005 < 0.05, the null hypothesis is rejected. IT infrastructure flexibility significantly
moderates the relationship between big data analytics capability and MIS effectiveness.

Discussion of Findings

The findings of this study are consistent with prior literature on business intelligence, analytics
capability, and information systems success. The positive relationship between BDA capability
and MIS effectiveness supports the resource-based argument that analytical capability — not
data volume alone — 1is the operative resource driving improved information-systems
outcomes [2] [4]. The moderating role of IT infrastructure flexibility further highlights the
practical limitations of legacy MIS architectures in absorbing highvolume, high-velocity data.
Organizations with rigid, siloed infrastructure appear less able to convert analytics investment
into improved decision support, even where analytical tools themselves are present — a pattern
consistent with prior findings on infrastructure as a binding constraint on big data value
realization [8]. These findings reinforce the need for organizations to treat big data analytics
not as a standalone technical initiative but as an integrated capability requiring coordinated
investment in infrastructure flexibility, data governance, and organizational culture.

Conclusion and Recommendations
This chapter presents the summary of findings, conclusion, recommendations, contribution to
knowledge, limitations of the study, and suggestions for further research. The chapter
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synthesizes the major empirical findings of the study on big data analytics and management
information systems effectiveness in modern organizations.

The increasing digitalization of organizational activity has transformed the volume, velocity,
and variety of data available for managerial decision-making. One of the most significant
consequences of this transformation is the growing dependence of MIS effectiveness on
organizational analytics capability rather than system architecture alone.

This study concludes that big data analytics capability significantly affects MIS effectiveness
in modern digital organizations. The findings indicate that as organizations increase their
analytics maturity, the quality, timeliness, and decision-relevance of information produced by
MIS also increases. The study further concludes that IT infrastructure flexibility amplifies this
benefit, while rigid infrastructure limits the extent to which analytics investment translates into
improved information-systems performance.

Based on the findings of the study, the following recommendations are proposed:
Strengthening Data Governance and Infrastructure. Organizations should invest in
modular, interoperable IT infrastructure capable of ingesting structured and unstructured data,
supported by clear data governance and quality-assurance protocols.

Investment in Real-Time Analytics and Dashboards. Organizations should adopt real-time
or near-real-time analytics dashboards that integrate directly with MIS reporting layers,
reducing the lag between data generation and managerial decision-making.

Capacity Building and Data Literacy. Organizations should invest in data literacy training
for managers, ensuring that analytical outputs are correctly interpreted and incorporated into
decision-making rather than bypassed in favor of intuition.

Cross-Functional Collaboration. Organizations should strengthen collaboration between IT
departments and business units to ensure that analytics initiatives are aligned with actual
managerial information needs rather than driven purely by technical capability.

Adoption of Scalable, Cloud-Based Analytics Platforms. Organizations should consider
cloud-based analytics infrastructure to achieve the scalability and flexibility needed to
accommodate growing data volume without proportional increases in fixed IT infrastructure
cost.

Contribution to Knowledge

This study contributes to knowledge in several ways. First, it expands existing literature by
examining MIS effectiveness as a dependent variable shaped by analytics capability, rather
than focusing solely on firm financial performance. Second, the study introduces IT
infrastructure flexibility as a moderating variable, providing deeper insight into the
organizational conditions under which analytics investment yields improved decision support.
Third, the study integrates resource-based, IS-success, and technology-adoption theoretical
perspectives into a single empirical framework.

Limitations

Despite its contributions, the study has certain limitations. These include: limited availability
of firm-level analytics investment data; reliance on composite/proxy measures for MIS
effectiveness and organizational culture; and the challenge of measuring analytics capability
consistently across organizations and sectors.
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Suggestions for Further Studies

Future studies may examine sector-specific effects of big data analytics on MIS effectiveness;
investigate the role of artificial intelligence and machine learning augmentation within MIS;
explore longitudinal effects of analytics maturity over multi-year periods; and conduct cross-

country comparative analysis of data governance regimes and their effect on analytics-driven
MIS performance.
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