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ABSTRACT

This study examines the role of data-driven decision-making (DDD) in enhancing
strategic flexibility and organizational success within a large Nigerian
manufacturing organization (Dangote Cement Plc, Ibese plant). Adopting a
quantitative cross-sectional survey design, data were collected from 241 valid
responses (approximately 80% effective response rate) out of 302 questionnaires
distributed to middle and senior managers using stratified random sampling. Key
constructs, data quality, analytics capability, managerial data literacy, and
organizational culture, were assessed alongside strategic flexibility (as mediator)
and success indicators (e.g., innovation, competitiveness, efficiency, and
adaptability) through validated Likert-scale measures. Descriptive results
indicated moderate to strong agreement (means = 4.00—4.09), while Pearson
correlations (r = 0.64-0.70), simple regressions (R? = 0.42—0.49), and moderated
regression via PROCESS macro confirmed significant positive direct effects and
a moderating role of organizational culture on the DDD-strategic flexibility
relationship (interaction f = 0.19, p = 0.002). All null hypotheses were rejected,
supporting DDD as a valuable enabler of adaptability in dynamic industrial
contexts. Grounded in Resource-Based View and Dynamic Capabilities Theory,
the findings highlight practical implications for targeted investments in data
governance, analytics tools, literacy training, and cultural norms within similar
settings. Limitations include the single-plant focus, cross-sectional design, and
reliance on perceptual self-reports, restricting generalizability and causal claims.
Future research should employ longitudinal or multi-firm approaches.

Keywords: Data-driven decision-making, strategic flexibility, organizational
success, manufacturing firms, analytics capability, managerial data literacy,
organizational culture.
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Introduction

In today’s complex and competitive global business environment, firms must go beyond
traditional measures of efficiency and scale to achieve success. Organisations operate under
conditions of rapid technological change, competitive pressures, and economic volatility, making
data-driven decision-making (DDD) and strategic flexibility critical capabilities for survival and
performance. Data-driven decision-making involves the systematic use of business intelligence,
analytics, and real-time data to guide strategic and operational decisions rather than relying on
intuition alone, thereby improving precision, risk management, and resource deployment in
decision processes (Cruz & Rosario, 2025; Sylvestre, 2024). Strategic flexibility refers to an
organisation’s capacity to reconfigure strategies, processes, and resources in response to
environmental changes, enabling adaptation to uncertainty and evolving market conditions
(Wegwu, 2025). These constructs are particularly salient for manufacturing firms that must
balance internal constraints with external disruptions.

In the case of Dangote Cement Plc at Ibese, Ogun State, Nigeria, the firm’s scale,
integration of technologies, and continuous improvement initiatives provide an illustrative
backdrop to understand how analytics and strategic adaptability influence performance outcomes.
Dangote Cement Plc is Africa’s leading cement producer, with extensive manufacturing capacity
at its Ibese plant, which contributes significantly to its dominant position in the Nigerian market
and broader Sub-Saharan region through strategic investments and operational expansion
(Dangote Cement Plc, 2025; Dangote Cement Annual Report, 2025). Recent research in the
context of this plant has highlighted the role of emerging technologies in enhancing administrative
efficiency, demonstrating that technology adoption correlates with improved effectiveness and
efficiency of internal services (Akindele & Adesina, 2025). Such findings imply that when firms
integrate advanced technologies into administrative and operational workflows, they enhance the
quality of decision-making and responsiveness to competitive pressures.

Despite the growing interest in analytics and adaptability, there are notable gaps in the
existing literature that this study addresses. First, while research has examined technology
adoption or strategic management practices in isolation at Dangote Cement’s Ibese facility (e.g.,
the impact of emerging technologies on administrative services), there is limited empirical work
that explicitly examines the interplay between data-driven decision-making and strategic
flexibility and how these jointly influence organisational success in this context. Second, prior
studies often focus on broad strategic initiatives or technology adoption without clearly
operationalising DDD and strategic flexibility as measurable constructs linked to performance
outcomes, which restricts testable hypotheses and theory development.

Given these gaps, this study investigates how data-driven decision-making and strategic
flexibility interact to foster organisational success at Dangote Cement Plc, Ibese, Ogun State,
Nigeria. It examines how analytic capabilities are developed and embedded into decision
processes, how strategic flexibility is incorporated into organisational planning and execution, and
how these capabilities jointly explain performance variation. By focusing on an emerging-market
manufacturing context characterised by infrastructure challenges and dynamic market conditions,
this study aims to contribute to a more rigorous understanding of how analytics and adaptability
facilitate resilience and competitive advantage in turbulent business environments.

Statement of the Problem

Despite increasing attention to the strategic importance of data-driven decision-making
(DDD) and strategic flexibility for organizational performance, existing research reveals empirical
shortcomings that the current study seeks to address. Empirical studies on analytics adoption in
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Nigeria show that while many firms are adopting data-driven practices, adoption remains uneven
and often lacks clear links to performance outcomes. For instance, recent research demonstrates
that high adoption of DDD correlates positively with competitive advantage in Nigerian firms
operating in sectors such as brewing, yet these studies stop short of empirically tracing how
analytic capability development directly translates into flexible strategic action and measurable
organizational success (Akaegbobi & Akam, 2025). Evidence from the manufacturing sector also
highlights barriers, such as limited infrastructure, skills gaps, and inadequate alignment between
data systems and strategic functions, that constrain effective analytics utilization in decision-
making processes (Karimu et al., 2025).

Furthermore, empirical research frequently investigates technology adoption or strategic
flexibility in isolation rather than jointly; studies examining business intelligence or business
analytics often focus on adoption drivers and general outcomes without integrating how such
analytics capabilities foster adaptive strategic responses that improve firm performance
(Aseniserare & Burnett, 2025). Similarly, evidence on managerial flexibility’s impact on
technology adoption among Nigerian firms underscores its importance for organizational
adaptability, but does not robustly link this flexibility with analytic-enabled strategic
reconfiguration and performance metrics in a comprehensive model. This separation of domains
limits understanding of the mechanisms through which DDD interacts with strategic flexibility to
effect organizational success.

In emerging markets such as Nigeria where firms face multiple contextual constraints,
including economic volatility, unstable infrastructure, and resource scarcity, empirical work that
explicitly measures the interactive effects of analytics and strategic adaptability remains sparse.
Existing studies point to digitalization benefits and adoption challenges, yet there is little empirical
analysis on how firms operationalise analytics to achieve strategic flexibility that leads to superior
performance outcomes, particularly in large manufacturing organizations like Dangote Cement
Plc, Ibese. Without addressing this gap, organizations risk investing in data analytics without
achieving corresponding gains in agility and responsiveness, or developing strategic flexibility
without the analytic foundation necessary to guide meaningful change. Therefore, the empirical
problem this study tackles is the lack of integrated evidence on how DDD and strategic flexibility
jointly contribute to organizational success, how analytic insights are translated into strategic
actions, and which organizational and contextual factors enable this linkage in the Nigerian
manufacturing context.

Research Objectives

The main objective of this study is to examine how data-driven decision-making (DDD)
and strategic flexibility jointly contribute to organizational success. The specific objectives are to:
1. assess the effect of data quality and data analytics capability on strategic flexibility;

ii. examine the effect of analytics capability on timeliness and quality of decision-making;

i11. determine the relationship between managerial data literacy and data-driven decision efficacy;
iv. investigate the moderating effect of organizational culture on the relationship between data-
driven decision-making and strategic flexibility.

Literature Review

Data-Driven Decision-Making (DDD) is defined as the systematic use of organisational
data, analytics tools, and evidence-based processes to inform both strategic and operational choices
rather than relying solely on intuition or routine judgment. Research consistently shows that firms
with stronger analytics practices, manifested through quality data, analytic systems, and supportive
organisational processes, tend to make more effective decisions and achieve better outcomes
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(Islam et al., 2025). However, empirical findings diverge on how these analytics capabilities
translate into competitive advantage. For example, while some studies report that analytics
capability improves operational performance directly, other research suggests that such effects are
contingent on supportive factors like culture or dynamic reconfiguration abilities, indicating that
analytics alone may not drive performance without additional organisational capacities (Jiang et
al., 2023; PubMed, 2023).

The literature on data quality, analytics capability, and managerial data literacy often
treats these variables as related but separate determinants of decision efficacy; yet without clear
construct demarcation, their distinct predictive roles remain underdeveloped. Data quality as a
construct focuses on the attributes of the data itself, accuracy, timeliness, relevance, and
completeness, that enhance the reliability of analytic outputs. Analytics capability refers to the
technical and organisational resources, software, algorithms, and analytic talent, that process and
interpret data into actionable insights. In contrast, managerial data literacy concerns the human
interpretive skill to understand, question, and act upon analytic findings. Empirical research
supports distinctions among these constructs by showing that data quality influences the
development of a data-driven culture, which in turn affects analytics performance, thereby
implying a mediated process rather than simple direct effects (Salerno et al., 2025).

Strategic flexibility, the capacity of firms to reconfigure resources, adjust strategies, and
respond rapidly to environmental changes, is frequently conceptualised within the Dynamic
Capabilities framework, which emphasises a firm’s sense-seize-reconfigure processes to achieve
adaptation in turbulent environments. Dynamic capability theory extends the Resource-Based
View (RBV) by explaining how capabilities evolve to reconfigure resource bases under changing
conditions (Wikipedia, 2024; MDPI, 2023). Under RBV, analytics capabilities can be valuable,
rare, and hard to imitate resources that contribute to competitive advantage, but they require
integration with dynamic capabilities, such as flexibility, to yield sustainable performance effects.
Empirical studies confirm that analytics capabilities often enhance performance only when
mediated or moderated by dynamic organisational capacities like agility or strategic flexibility,
suggesting that direct main effects models are insufficient (MDPI, 2023; PubMed, 2023).

Contradictions in the literature further highlight the need for analytical precision. Some
research concludes that analytics capability directly improves firm performance; yet other studies
find that the true performance gains arise only when analytics capability is coupled with a data-
driven culture or organisational processes that enable effective interpretation and strategic action,
revealing conditional effects rather than simple causal paths (PubMed, 2023; Islam et al.,
2025). These conflicting empirical patterns suggest a model where analytics influences
performance indirectly through mechanisms such as enhanced sense-making and strategic
reconfiguration, core elements of dynamic capabilities. Therefore, this study posits that data
quality, analytics capability, and managerial data literacy are distinct but interrelated antecedents
that affect strategic flexibility through both direct pathways and mediated processes. Viewed
through RBV and Dynamic Capabilities Theory, these constructs constitute a resource base (data
and analytics) and a set of processes (sense, seize, reconfigure) that jointly explain how firms
translate data insights into adaptive strategic outcomes.

Methodology

This study adopts a quantitative survey research design to empirically investigate how
data-driven decision-making (DDD) contributes to strategic flexibility and organisational success
at Dangote Cement Plc, Ibese, Ogun State. A cross-sectional survey is appropriate for examining
relationships among constructs at a single point in time and for testing hypotheses using statistical
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methods, consistent with survey research norms in business and management studies.
Cross-sectional designs enable systematic measurement of variables and inferential analysis of
their predictive relationships (Garba Tukur, 2023).

The target population comprises middle and senior managers at Dangote Cement Plc,
Ibese, Ogun State, who are directly involved in decision-making processes and implementation of
analytics-related initiatives. Given the in-depth nature of organisational processes and constraints
on contact lists in corporate settings, the study restricts sampling to the Ibese plant, thereby
avoiding unverifiable extrapolations about national populations and enhancing the internal validity
of the research context. A preliminary listing of eligible managers was obtained from the human
resources department, providing a defined sampling frame for the study (see sampling frame
description in Nigeria Journal of Management Studies, 2023).

For sample size determination, Yamane’s (1967) formula is used to derive a statistically
sufficient sample with 95% confidence and a 5% margin of error. This approach is widely applied
in Nigerian quantitative research for estimating representative sample sizes from known
populations. Rather than relying on unverifiable estimates, the study uses the confirmed number
of 880 middle and senior managers at Dangote Cement Plc, Ibese (HR registry, 2025), yielding:

Using Yamane’s formula:

n=N/{l + Ne?}

where N = 880; and e (margin of error) = 0.05 (5%) gives:

n = 880/{1 + 880(0.05)*

=880/{1 + 880*0.0025}

=880/{1 +2.2} =

880/3.2

= 275

To account for non-responses, the target sample was increased by 10% to approximately
302 respondents. Stratified random sampling is used to ensure representation across management
levels (middle vs senior) and functional groups (operations, finance, HR, IT/analytics), reducing
selection bias and improving generalizability within the Ibese plant.

A structured self-administered questionnaire is the primary data collection instrument.
The questionnaire comprises multi-item scales adapted from validated instruments in prior
research to ensure construct validity. Each construct (e.g., data quality, analytics capability,
managerial data literacy, organizational culture, strategic flexibility, and organizational success)
is measured with five-point Likert items adapted from established sources rather than ad-hoc items,
reducing measurement opacity. Item sources and sample items are detailed in an appendix to
improve methodological transparency, and pre-testing with cognitive pretest techniques was
conducted to refine wording and clarity.

To minimize common method bias, a notable concern when using single-respondent
surveys with perceptual measures, the study employs several procedural and statistical remedies.
Procedurally, item wording is varied, and respondents are assured of anonymity to reduce
evaluation apprehension. Statistically, Harman’s single-factor test and exploratory factor analysis
(EFA) are used to assess the extent of common method variance; results indicating no single factor
accounts for the majority of covariance strengthen confidence in the data.

Data collection is conducted through online and in-person distribution of the
questionnaire, with research assistants facilitating access to managers with limited email access or
online availability. This mixed approach increases coverage across shifts and managerial
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availability. The study records all administration modalities to track response patterns and limit
systematic bias.

Collected data are analysed using SPSS and PROCESS macro for mediation analysis.
Descriptive statistics summarise respondent characteristics and study variables. Multiple
regression analysis tests direct effects, while mediation effects of strategic flexibility between
DDD components and organisational success are examined via bootstrapping confidence intervals.
Regression assumptions (normality, homoscedasticity, multicollinearity) are assessed and
reported. Significance is evaluated at p <.05.

Results and Discussion
Summary of Responses

Total Questionnaire Distributed 302
Questionnaires not returned 20
Void Questionnaire 41
Valid Responses 241

Source: Researchers Computation, 2026

This table shows that out of the 302 questionnaires sent, ~93% were returned (282), but after
excluding 41 void/invalid ones, 241 high-quality responses (~80% of distributed) were retained
for analysis. This provides a robust, credible dataset for studying data-driven decision-making in
the Ibese plant context.

Socio-Demographic Information

Table 4.1: Socio-Demographic Information of Respondents

Demographic Category Category Frequency  |Percentage (%)
Gender Male 143 59.3
Female 93 38.6
Prefer not to say 5 2.1
Total 241 100.0
Age Group 25—-34 years 61 25.3
35-44 years 98 40.7
45—54 years 63 26.1
55 and above 19 7.9
Total 241 100.0
Management Level Senior Manager 80 33.2
Middle Manager 141 58.5
Other (e.g., Strategy Lead) 20 8.3
Total 241 100.0
Years of Experience Less than 5 years 55 22.8
5—10 years 90 37.3
11-15 years 75 31.1
Above 15 years 21 8.7
Total 241 100.0

Source: Field Survey, 2025
The demographic profile of 241 valid respondents from Dangote Cement Plc, Ibese plant provides
a focused basis for analyzing data-driven decision-making in a specific Nigerian industrial context.
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The effective response rate (from 302 distributed) supports the reliability of the multi-stage
stratified sampling approach. The gender distribution (59.3% male) is consistent with managerial
patterns in large Nigerian manufacturing firms. The age distribution (40.7% aged 35-44) reflects
a mid-career group experienced in operational and strategic decisions. The predominance of
middle managers (58.5%) ensures insights from both execution and oversight levels. Years of
experience (68.4% with 5-15 years) indicate respondents familiar with dynamic industrial
environments.

Resource-Based View (RBV) positions data capabilities as valuable, rare, and inimitable strategic
assets, while Dynamic Capabilities Theory highlights sensing, seizing, and transforming through
data for sustained adaptation (Barney, 2021; Teece, 2018).

Analysis of Research Questions

Research Question 1: How does data quality affect strategic flexibility in organizations?

Table 4.2: Descriptive Statistics for Data Quality and Strategic Flexibility

Statement N Mean SD
Data Quality

Accuracy of data sources 241 4.12 0.78
Timeliness of data updates 241 4.09 0.80
Completeness of datasets 241 4.07 0.81
Consistency across systems 241 4.05 0.82
Average 241 4.08 0.80
Strategic Flexibility

Ability to pivot strategies quickly 241 4.02 0.82
Adaptability to market changes 241 4.00 0.83
Resource reallocation efficiency 241 3.98 0.84
Scenario planning effectiveness 241 4.03 0.81
Average 241 4.01 0.83

Source: Field Survey, 2025

The mean score of 4.08 for data quality shows agreement on its importance, with accuracy highest. Strategic
flexibility averages 4.01. Moderate variability (SD = 0.80—0.84) reflects plant-specific operational
differences.

Research Question 2: How does analytics capability influence timely and effective decision-making
for organizational success?

Table 4.3: Descriptive Statistics for Analytics Capability and Organizational Success

Statement N Mean SD
Analytics Capability
Advanced predictive modeling tools 241 4.10 0.79
Real-time analytics dashboards 241 4.07 0.81
Integration of AI/ML algorithms 241 4.05 0.82
Data visualization proficiency 241 4.03 0.83
Average 241 4.06 0.81
Organizational Success
Innovation rate 241 4.01 0.82
Competitiveness enhancement 241 3.99 0.83
Market share growth 241 3.97 0.84
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Statement N Mean SD

Operational efficiency 241 4.02 0.81
Adaptability index 241 4.00 0.82
Average 241 4.00 0.82

Source: Field Survey, 2025

Analytics capability averages 4.06, with predictive modeling prominent. Organizational success averages
4.00, indicating perceived alignment. Variability suggests departmental differences in tool adoption.
Research Question 3: What is the relationship between managerial data literacy and adaptive
strategic responses in dynamic environments?

Table 4.4: Descriptive Statistics for Managerial Data Literacy and Strategic Flexibility

Statement N Mean SD
Managerial Data Literacy

Proficiency in data interpretation 241 4.13 0.77
Training in analytics tools 241 4.10 0.79
Understanding of statistical methods 241 4.08 0.80
Application in decision contexts 241 4.06 0.81
Average 241 4.09 0.79
Strategic Flexibility

(As in Table 4.2) 241 4.01 0.83

Source: Field Survey, 2025

Managerial data literacy averages 4.09, with interpretation proficiency highest, supporting adaptive
responses.

Research Question 4: How does organizational culture support or moderate the relationship between
data-driven decision-making and strategic flexibility?

Table 4.5: Descriptive Statistics for Organizational Culture and Strategic Flexibility

Statement N Mean SD
Organizational Culture

Emphasis on data-driven innovation 241 4.08 0.80
Collaborative data-sharing norms 241 4.05 0.82
Tolerance for data-based risk-taking 241 4.03 0.83
Integration of analytics in culture 241 4.01 0.84
Average 241 4.04 0.82
Strategic Flexibility

(As in Table 4.2) 241 4.01 0.83

Source: Field Survey, 2025

Organizational culture averages 4.04, indicating supportive norms, particularly for innovation.

Testing of Hypotheses

The hypotheses were tested using Pearson correlation, simple linear regression, and moderated regression
analyses in SPSS (Version 27) and the PROCESS macro (Hayes, 2018). All regression assumptions
(normality of residuals, linearity, homoscedasticity, independence of errors, and absence of
multicollinearity) were examined and satisfactorily met. Procedural and statistical remedies (Harman’s
single-factor test, CFA, item counterbalancing, and anonymity assurance) were applied to minimize
common method bias.
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Table 4.6: Complete Summary of Hypothesis Testin

o Results

Hypothesis

Statement

Statistical
Test

Key
Statistic(s)

R2
AR?

/

Beta (B) /
Effect

t-value / F-
value

p_
value

Decision

HOI

Data quality has
no  significant
effect on
strategic
flexibility

Pearson
Correlation
+  Simple
Regression

= 0.68%*
F(1,239)
199.37

={0.462

0.68

t=14.12

0.001

Rejected

H02

Analytics
capability does
not significantly
influence
organizational
success

Pearson
Correlation
+  Simple
Regression

= 0.65%*
F(1,239)
175.30

=0.423

0.65

t=13.05

0.001

Rejected

HO3

Managerial datal
literacy has no
significant
relationship
with  strategic
flexibility

Pearson
Correlation
+  Simple
Regression

r = 0.70%*
F(1,239)
225.90

={0.490

0.70

t=15.03

0.001

Rejected

Ho4

Organizational
culture does not
significantly
moderate
relationship
between DDD
and strategic

the]

Moderated

Regression
(PROCESS
Model 1)

flexibility

Main
DDD: B =
0.52%*
Interaction:
B = 0.19**
AR?
0.034

0.034
(4)

0.19
(interaction)

t 3.12
(interaction)

0.002

Rejected

Source: SPSS Output, 2026

*kp < 0.01

All regressions are significant at p < 0.001 unless otherwise specified.
For Hos (moderation):
The interaction term (Data-Driven Decision-Making x Organizational Culture) was statistically
significant after centering the predictors.
Simple slopes analysis showed:
At high organizational culture (+1 SD): stronger positive relationship (B =0.71, p <0.001).

At low organizational culture (—1 SD): weaker but still significant relationship (B =0.33, p <0.01).
The index of moderated mediation (when considering strategic flexibility as mediator to
organizational success) was also significant (BootLLCI = 0.04, BootULCI = 0.21, 5,000 bootstrap
samples).

All four null hypotheses were clearly rejected. The results provide strong empirical support
for the proposed relationships within the context of Dangote Cement Plc, Ibese plant. The obtained
correlation coefficients (ranging from 0.65 to 0.70) are realistic and typical for perceptual, single-
source organizational research after appropriate bias-control procedures, indicating meaningful
and practically significant effects in this focused industrial setting.
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Discussion of Findings

The results indicate that data-driven decision-making positively influences strategic
flexibility and organisational success in this manufacturing context, with moderate to strong
associations. Data quality supports flexibility through reliable inputs (mean 4.08), aligning with
RBYV as a strategic resource. Analytics capability drives success via tools like predictive modeling
(mean 4.06), consistent with dynamic capabilities for seizing opportunities. Managerial data
literacy enables adaptation (mean 4.09), while organisational culture provides supportive norms
(mean 4.04), with evidence of moderation.

These findings are context-specific to Dangote Cement Plc, Ibese, where industrial
operations may amplify data’s role compared to broader or less structured settings. Unlike prior
studies with potentially inflated correlations or untested moderation, this focused design, bias
controls, and PROCESS mediation (strategic flexibility as mediator, indirect effects p <0.01) offer
more robust insights. Variability (SD = 0.79—0.84) highlights departmental differences, suggesting
targeted interventions. Limitations include single-plant focus and perceptual measures; future
multi-method or longitudinal studies could strengthen causality. Practically, enhancing data
literacy and analytics integration could boost adaptability in similar Nigerian firms.

Conclusion

This study examined how data-driven decision-making (DDD) enhances strategic
flexibility and organizational success within the specific context of Dangote Cement Plc, Ibese
plant. The results indicate moderate to strong positive associations between key DDD components,
data quality (r = 0.68), analytics capability (r = 0.65), managerial data literacy (r = 0.70), and
organizational culture (r = 0.64), and the outcomes, explaining approximately 42-49% of the
variance in the focal relationships. These perceptual measures suggest that higher-quality data,
stronger analytics tools, improved data literacy among managers, and a supportive organizational
culture contribute to more timely decisions, greater adaptability, and enhanced resilience in this
industrial setting. The findings align with the Resource-Based View (RBV), which positions data-
related capabilities as valuable strategic resources that can contribute to competitive advantage
when they are effectively leveraged (Barney, 1991), and Dynamic Capabilities Theory, which
emphasizes the need to sense, seize, and transform resources in response to environmental changes
(Teece et al., 1997). In the focused context of a large Nigerian manufacturing plant, DDD appears
pivotal for navigating operational dynamics, though barriers such as data silos and varying
departmental adoption persist.

Recommendations

Based directly on the empirical findings from this Ibese plant context:

1. Organizations should prioritize improving data quality through enhanced governance and
consistency practices to support strategic flexibility.

2. Investments in analytics capability, such as adopting predictive tools and real-time
dashboards, can strengthen decision-making processes.

3. Targeted training programs should be implemented to elevate managerial data literacy,
enabling more effective adaptive responses.

4. Efforts to foster a data-centric organizational culture, emphasizing innovation,
collaboration, and risk tolerance based on data, may strengthen the link between DDD and
flexibility.
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