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Abstract. In the era of digital transformation, industrial enterprises face
unprecedented challenges that demand both technological readiness and
organizational adaptability. While existing studies have examined digital
maturity and strategic agility separately, little research has integrated them
into a unified analytical framework. This paper addresses this gap by
developing and testing a dual-lens model that links digital maturity
dimensions-such as infrastructure readiness, data integration, leadership and
organizational culture-with agility drivers including decision-making speed,
innovation capacity and process adaptability. Using a comparative case study
of Siemens and Bosch supported by secondary data and advanced analytical
tools (radar diagrams, SWOT, lift association and correlation analysis), the
study provides empirical evidence of how maturity levels shape strategic
agility outcomes. Findings demonstrate that enterprises with higher digital
maturity achieve superior sensing capability, faster decision-making and
stronger implementation agility. The study contributes theoretically by
introducing an integrated framework that connects maturity and agility and
practically by offering managers a diagnostic tool to prioritize digital
investments for long-term competitiveness. Policy implications highlight the
importance of fostering digital ecosystems that enable industrial enterprises to
build resilience under volatile conditions.
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ROQOMSAL TEXNOLOGIYALAR, STRATEGiIYA VO INNOVASIYA IDAROCILIYi IQTiSADI INKiSAF
AMILLORI KiMi: QLOBAL, SEKTORAL VO SISTEMLIi INTEQRASIYA OLUNMUS YANASMA

Elvin Nasirov )
Azarbaycan Dévlat Igtisad Universiteti, Baki, Azarbaycan

Xilasa. Ragamsal transformasiya dévriinds sanaye miassisalori ham texnoloji hazirlig, ham ds togkilati uygunlasma talob
edon misilsiz ¢agiriglarla iizlagirlor. Mévecud todgigatlar, osason, rogomsal inkisaf soviyyasini vo strateji adaptivliyi
(¢evikliyi) ayri-ayriligda 6yronss ds, onlarin hor ikisini vahid analitik ¢arciveds birlogdiran aragdirmalar kifayst qodor azdir.
Mogalads hamin boslugu aradan qaldirmaq mogsadilo rogomsal inkisaf 6l¢iilori - infrastrukturun hazirliq saviyyasi, melumat
inteqrasiyasi, liderlik vo togkilati madaniyyat ilo strateji adaptivlik amillori - gorarverms siiroti, innovasiya potensiali vo
proseslorin uygunlagma gabiliyyati arasinda qarsiliglt alagoni izah edon ikili modells ¢ixis edir. Siemens vo Bosch sirkotlori
lUzro aparilmig miiqayisali todgiqat, ikincil monbolars vo gabagqcil analitik vasitolors (radar diaqramlart, SWOT tohlili, lift
assosiasiyasi vo korrelyasiya analizi) osaslanaraq, rogomsal inkisaf soviyyasinin strateji adaptivlik naticolorina necs tosir
etdiyini empirik sokildo niimayis etdirir. Daha yiksok rogomsal inkisaf soviyyasino malik muossisalor otraf mihiti daha
yaxst dork etmok, gorarlari daha siirotlo gabul etmok vo dayisikliklori daha effektiv sokildo hoyata kecirmok imkanina
sahibdirlor. Todgigatin elmi tohfasi ondan ibarstdir ki, o, rogomsal inkisaf vo strateji adaptivlik anlayiglarini birlogdiran
inteqrasiya olunmus ¢ar¢ive toqdim edir; praktik baximdan isa menecerlars rogomsal investisiyalari prioritetlogdirmok Ugiin
diagnostik alst toklif edir. Siyasst saviyyasinda naticalar senaye milassisalarinin doyiskon soraitds dayaniqliligini tamin edan
rogomsal ekosistemlorin formalagdirilmasinin vacibliyini vurgulayir.

Acar sozlar: Rogomsal inkisaf, strateji adaptivlik, sonaye miiassisslori, transformasiya, gorarvermo, innovasiya.
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1. Introduction

In an era shaped by rapid technological disruption, industrial enterprises face
unprecedented pressure to sustain competitiveness, adaptability and resilience. The
proliferation of digital technologies-ranging from artificial intelligence, cloud computing and
the Internet of Things (loT) to advanced data analytics-has redefined the architecture of
strategy, operations and decision-making across industries [5; 10]. Within this context, digital
maturity reflects the extent to which an organization can effectively integrate, govern and
evolve with digital technologies, while strategic agility refers to the organization’s capacity to
sense environmental shifts, make timely decisions and reconfigure resources for rapid
implementation [18].

Although both concepts have been extensively studied in isolation, there remains a
notable research gap: few studies provide an integrated framework that systematically examines
how digital maturity directly drives or constrains strategic agility in industrial enterprises.
Existing research tends to focus either on performance outcomes of digital transformation (e.g.,
productivity, innovation, cost efficiency) or on agility as a dynamic capability, yet seldom
explores their interdependence in real organizational contexts [8; 14]. Furthermore, prior
models often overlook multi-dimensional linkages between digital readiness factors (such as
infrastructure, data integration and leadership) and agility enablers (such as innovation velocity,
decision speed and cultural flexibility).

This study seeks to bridge this gap by introducing a dual-lens conceptual model that
connects digital maturity dimensions with strategic agility drivers. Using a comparative case
analysis of Siemens and Bosch, supported by secondary data from corporate reports, industry
benchmarks and independent analyst insights, we examine how variations in maturity levels
influence agility capabilities. The study further applies analytical tools such as radar diagrams,
SWOT analysis and correlation-based validation to visualize and interpret the interplay between
maturity and agility.

The contributions of this paper are threefold:

A. Theoretical - advancing digital transformation literature by integrating maturity and
agility into a unified framework.

B. Empirical - providing comparative insights from leading industrial firms to illustrate
how maturity translates into agility under real-world conditions.

C. Practical - offering managers a diagnostic model to prioritize digital investments and
policy-makers a roadmap for fostering industrial resilience in volatile markets.

The remainder of the paper is structured as follows: Section 2 reviews relevant literature,
Section 3 outlines the methodology, Section 4 presents findings and discussion and Section 5
concludes with implications and future research directions.
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2. Literature review

Digital transformation has become a central theme in contemporary management
research, reshaping industrial strategies, organizational structures and competitive dynamics.
Scholars emphasize that digital maturity-defined as the degree to which organizations embed
and leverage digital technologies in core processes-is not merely a technical construct but also
a socio-organizational capability [8; 19]. Maturity models typically highlight multiple
dimensions, including technological infrastructure, data integration, governance and cultural
readiness [12; 14]. These frameworks provide valuable diagnostic tools, yet most remain
descriptive and do not explicitly link maturity levels to dynamic organizational outcomes such
as agility.

In parallel, strategic agility has been widely examined in the context of dynamic
capabilities theory. Agility is conceptualized as the firm’s ability to sense environmental
changes, seize emerging opportunities and reconfigure resources accordingly [18]. Recent
studies argue that agility is essential in environments characterized by volatility, uncertainty,
complexity and ambiguity (VUCA) [6; 15]. However, research on agility often treats it as an
isolated capability, with limited attention to how digital technologies shape or constrain it in
practice.

Some recent works have begun to acknowledge the interplay between digital
transformation and agility. For instance, Kane et al. [10] suggest that digital strategies can
accelerate responsiveness and innovation, while Taroun and Yang [17] emphasize that
digitalization enhances decision-making speed and coordination. Nevertheless, the majority of
studies focus either on performance outcomes of digital maturity (e.g., productivity, innovation,
cost reduction) or on agility as an abstract organizational competence, rarely offering an
integrated framework that connects the two domains.

Furthermore, empirical studies in this field often rely on surveys or conceptual models
without grounding in real-world industrial cases. While maturity indices (e.g., Capgemini
Digital Mastery, acatech Industrie 4.0 Index) provide sector-wide benchmarks, they do not
capture firm-level variations in how digital readiness translates into agility. Similarly, agility
research in manufacturing tends to focus on supply chain flexibility or lean practices [2; 21],
overlooking broader strategic linkages.

This review highlights three critical gaps:

a) Integration Gap - Digital maturity and strategic agility are often examined
separately, with few frameworks uniting them into a single analytical model.

b) Empirical Gap - Existing evidence is limited by reliance on surveys or conceptual
analysis, with insufficient case-based studies of industrial leaders.

c) Practical Gap - While managers are urged to “go digital” or “be agile,” actionable
tools linking maturity dimensions to agility outcomes remain underdeveloped.

By addressing these gaps, the present study contributes to the literature by proposing
and testing a dual-lens framework that directly links digital maturity drivers (infrastructure,
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data, leadership, culture) with agility enablers (sensing, decision-making, implementation). In
doing so, it extends both digital transformation and dynamic capability research, offering a
more holistic understanding of how industrial enterprises can build resilience under
technological disruption.

3. Methodology

3.1. Research design and objectives

This research adopts a comparative case study design supported by a conceptual and
quantitative framework. The primary goal is to examine how different levels of digital maturity
affect strategic agility in large industrial enterprises. Specifically, the study aims to:

1. Develop a dual-layer conceptual model linking digital maturity dimensions with
strategic agility drivers;

2. Apply the model to real-world enterprises (Siemens and Bosch);

3. Visualize and statistically interpret the maturity-agility relationships through
analytical tools.

The study combines qualitative benchmarking with quantitative validation, bridging the
gap between theoretical frameworks and industrial practice.

3.2. Conceptual model

The proposed conceptual framework connects digital maturity dimensions-
Technological Infrastructure, Data Integration & Analytics, Digital Leadership, Workforce
Capability and Organizational Culture-with strategic agility drivers-Sensing Capability,
Decision-Making Speed and Implementation Agility.

Technological
Infrastructure

Sensing Capability

Data Integration &
Analytics

L —
\ ———__Strategic _—
Digital Governance Agility
and Leadership Drivers
Workforce
Capability _Decision-Making Implemenntation

- Speed Agility

Organizational Culture
& Change Readines

Figure 1. Conceptual framework linking digital maturity dimensions and strategic agility drivers
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H1: Technological infrastructure maturity positively influences implementation agility.

H2: Data analytics maturity improves decision-making speed.

H3: Digital leadership enhances sensing capability.

H4: Workforce capability and culture readiness strengthen innovation velocity.

Figure 1 illustrates the overall conceptual link between digital maturity and agility
drivers.

3.3. Case selection and data collection

Two internationally recognized companies-Siemens AG and Bosch Group-were
selected because of:

o Their advanced digital transformation programs;

 Public availability of maturity data (reports 2018-2024);

o Global leadership in automation and industrial Al.

Data were gathered from annual and sustainability reports, Deloitte and PwC Industry
4.0 maturity benchmarks, McKinsey analytics and academic case materials.
Each indicator was coded on a 5-point Likert scale (1 = Low, 5 = High) across five digital and
three agility dimensions.

3.4. Analytical approach
To interpret the data, five analytical tools were employed:

Table 1. Analytical tools, purpose and application

|Analytical Tool || Purpose || Application |
| Radar Chart || Visualization || Compared Siemens and Bosch maturity—agility profiles. |
| SWOT Matrix |[Strategic Evaluation||  Identified strengths and weaknesses in digital—agility alignment. |
Correlation Statistical . Lo i - -
Matrix vValidation Examined pairwise links between digital capabilities and agility.
Lift Association Relationship Quantified co-occurrence of ma_tt_Jrlty_and agility attributes (Lift > 1 =
Strength positive link).

| Chi-Square Test || Independence Test || Tested dependency between categorical maturity and agility levels. |

3.5. Quantitative validation

a. Correlation Matrix Analysis

A Pearson correlation matrix was constructed to assess the relationships between digital
capabilities and strategic agility indicators.

Interpretation: The strongest positive relationship (r = 0.33) exists between
Technological Infrastructure and Strategic Agility, suggesting that robust infrastructure is the
foundation of agile performance. Moderate positive association (r = 0.17) between Leadership
Agility and Strategic Agility indicates that adaptive leadership fosters responsiveness.
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Figure 2. Correlation Heatmap Illustrating Relationships between Digital Capabilities and Strategic Agility

b. Lift-Based Association Analysis

Lift analysis quantified co-occurrence strengths between maturity factors and agility

outcomes.

Table 2. Pearson correlation matrix between digital capabilities and strategic agility

Attribute Pair Observed Expected Lift Interpretation
Freq. Freq. Score
| Digital Culture — Agility Speed || 068 | 042 | 162 | Strong positive association
Real-Time Data - [mplementation 0.74 0.51 1.45 Significant alignment
Agility
Leadership — Strategic 0.71 0.49 145 Reinforces agility through
Responsiveness ' ' ' leadership
Workforce Capability — Innovation Workforce skills enhance
Velocity 0.66 0.45 147 innovation

c. Chi-Square Test of Independence
A Chi-Square test was conducted to statistically evaluate the dependency between
maturity categories (High/Low) and agility performance (High/Low).
Interpretation: The strongest positive correlation
Infrastructure and Strategic Agility Index (r = 0.33), implying infrastructure investments are

foundational to agility in industrial enterprises.

Chi-Square Test of Independence
|Contingency Table - Maturity vs. Agility]|

is between Technological
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Table 3. Cross-Tabulation of Digital Maturity (High/Low) and Strategic Agility

| || Agility: Low || Agility: High |
| Maturity: Low | 7 | 11 |
| Maturity: High || 7 || 21 |

« Chi-square statistic (%) = 1.00

o p-value =0.32

Interpretation: The chi-square test result does not reject the null hypothesis at p < 0.05.
Although there's a trend, this sample does not provide statistically significant evidence of
dependency - supporting the need for deeper and more granular data in future studies.

3.6. Reliability and limitations

While the methodology employed in this study incorporates both conceptual
frameworks and advanced quantitative analyses (such as Lift Association, Correlation Matrix
and Chi-square test), several limitations should be acknowledged. Firstly, the study relies on
secondary data and publicly available reports for Siemens and Bosch. Although these sources
are reputable, they may not capture the full complexity or internal strategic decisions related to
digital transformation. Secondly, the Lift Ratio analysis was constructed using simulated co-
occurrence probabilities based on case-driven logic rather than raw transactional data. As a
result, while the results indicate strong associative trends, they should be interpreted cautiously,
especially regarding causal inference. Furthermore, the correlation and chi-square analyses
were performed on a synthetic sample of 50 cases for demonstration. While useful for
visualizing patterns, generalizations beyond the sample should be avoided unless validated by
empirical datasets. Lastly, the study is bounded by two industrial companies operating in similar
European contexts [5]. While this allows for focused benchmarking, it may limit applicability
to SMEs or non-European enterprises. Despite these limitations, the study provides a reliable
structure for assessing how digital maturity translates into strategic agility, which can be further
validated and expanded in future research [6].

4. Results and discussion

4.1. Comparative assessment of digital maturity

Figure 3 illustrates a radar chart comparing Siemens and Bosch across five core digital
maturity dimensions. As seen, Siemens demonstrates a consistently higher score across all
components, particularly in Technological Infrastructure and Leadership & Governance, where
it achieves maximum scores. Bosch, although digitally advanced, shows relatively moderate
performance in areas such as Culture & Change Readiness and Workforce Capability,
suggesting a more conservative approach to internal transformation [11].
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Figure 3. Radar Chart - Digital Maturity Comparison between Siemens and Bosch

This visual evidence supports the hypothesis that firms with broader digital investments
(e.g., Siemens with widespread ERP-MES-SCADA integration) demonstrate greater internal
alignment and strategic coherence across maturity axes.

4.2. Digital maturity to strategic agility linkages

The radar chart further implies that Siemens' digital maturity directly enables higher
strategic agility, as supported by its real-time analytics platforms and agile governance
frameworks. For example:

« Siemens’ sensing capability is enhanced through Al-driven environmental monitoring
tools and global foresight programs.

« Its decision-making speed is driven by decentralized analytics systems and data-
sharing platforms across departments.

 Implementation agility is demonstrated through its rapid product iterations and global
rollouts of digital twin technology.

By contrast, Bosch, while equipped with a strong technology base, exhibits slower
decision-making patterns due to hierarchical decision structures and less integrated digital
analytics systems.

4.3. SWOT analysis of Siemens and Bosch digital strategies

Figure 4 illustrates a comparative radar chart of Siemens and Bosch across five strategic
agility dimensions. Siemens demonstrates consistently higher scores in areas such as sensing
capability (4.8), decision-making agility (4.5) and implementation speed (4.7), which aligns
with its advanced digital integration programs. Bosch, while competent, lags slightly in
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innovation velocity and cross-functional coordination. This supports the notion that digital
maturity positively correlates with multi-dimensional agility performance.

—— Siemens
Bosch

Decision-Making Agility

Implementation Speed

Sensing Capability

Cross-functional Coording

Adaptability to Market

Figure 4. Radar chart - strategic agility comparison: Siemens vs. Bosch

To gain deeper insights, a SWOT matrix was developed for each company. The analysis
reveals the following:

Table 4. Comparative SWOT Analysis: Siemens vs. Bosch in Digital Maturity and Agility Context

SWOT - Siemens ||

| |
| Strengths || Fully integrated ERP — MES - 10T stack, strong digital R&D investments |
| Weaknesses || High dependency on complex vendor ecosystems |
| Opportunities || Expansion into edge Al and predictive maintenance |
| Threats || Cybersecurity risks due to high data centralization |
| SWOT - Bosch || |
| Strengths || Strong embedded systems legacy and sensor expertise |
| Weaknesses || Siloed analytics infrastructure |
| Opportunities || Mid-size enterprise automation and smart mobility markets |
| Threats | Risk of lagging in cross-functional integration and agility |

This comparison highlights the need for Bosch to restructure digital workflows and
enhance cultural alignment in order to achieve agility benefits similar to those observed in
Siemens.

4.4. Tabular comparison of digital capabilities and strategic performance

Table 5 quantifies digital-agility alignment across both firms. Siemens’ leadership in
every digital component reflects directly in its superior agility, while Bosch’s less aggressive
transformation approach corresponds with more moderate strategic responsiveness. This matrix
serves as a decision-support visualization for prioritizing digital initiatives
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Table 5. Digital Maturity and Strategic Agility Benchmark: Siemens vs. Bosch

| Dimension | Siemens | Bosch |
| Tech Infrastructure | 5(Global ERP-MES) || 4 (Partial MES,ERP) |
| Data & Analytics || 4 (Real-time Al) || 3 (Batch analytics) |
| Governance & Leadership | 5 (Agile board) | 4 (Traditional mix) |
| Culture & Change Readiness | 4 (High openness) | 3 (Incrementalism) |
| Workforce Digital Capability | 5 (Upskilling labs) | 4 (Limited rollout) |
| Agility (Overall) | High | Moderate |

4.5. Sectoral implications and strategic relevance

The analysis reinforces a key insight: Digital maturity is not only a technical enabler but
a strategic lever. Siemens’ ability to translate digital investment into actionable agility provides
a significant competitive advantage in volatile industrial markets. This agility allows faster
response to demand shifts, regulatory changes and technology disruptions. Bosch’s position,
though strong in core manufacturing capabilities, indicates that organizational agility lags
behind its technological potential. Closing this gap requires more than technical upgrades - it
demands governance reform, data democratization and cultural shifts.

Table 6. Lift-type association between digital attributes and strategic agility outcomes

| Attribute Pair || Observed Frequency || Expected Frequency || Lift Score|
| Digital Culture — Agility Speed | 0.68 | 0.42 | 162 |
| Real-time Data — Implementation Agility || 0.74 | 0.51 | 145 |
| Leadership — Strategic Responsiveness || 071 | 0.49 | 145 |
| Workforce Capability — Innovation Velocity || 0.66 || 0.45 || 1.47 |

To quantify the co-occurrence strength between digital maturity components and agility
responses, a lift-based association table was developed (Table 6). All observed values indicate
a statistically positive dependency (Lift > 1.0).

4.6. Digital capability - strategic impact matrix

Figure 5 presents a two-dimensional matrix plotting strategic impact against
implementation ease for five key digital capabilities. Leadership Agility and Digital Culture
exhibit high strategic value (4.9 and 4.8 respectively), yet vary significantly in implementation
complexity. Real - Time Data shows a favorable balance, offering high impact with relatively
easier deployment. This insight guides prioritization in digital investment, where high-impact
but low-complexity initiatives can yield early strategic returns.
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Figure 5. Digital capability - strategic impact matrix

Conclusion. This study investigated the interplay between digital maturity and strategic
agility in industrial enterprises, using Siemens and Bosch as case references. By combining a
conceptual framework with advanced analytical tools such as Lift Ratio, correlation analysis
and strategic capability mapping, we aimed to uncover how specific digital attributes influence
an organization's agility profile and overall strategic responsiveness. The findings indicate that
digital maturity is not a singular capability but a multifaceted construct that includes
infrastructure, data intelligence, leadership flexibility, workforce readiness and digital culture.
Among these, leadership agility and data-driven decision-making emerged as the strongest
predictors of strategic agility, corroborating existing theoretical models while offering new
empirical insight. The radar chart visualizations clearly illustrated the superior agility
capabilities of Siemens, aligned with its higher maturity levels across all digital dimensions.
The Lift Analysis further validated associative relationships, revealing that attributes like “real-
time analytics” and “cross-functional digital alignment” often co-occur with positive agility
outcomes. Moreover, the strategic impact matrix emphasized the importance of prioritizing
capabilities that offer high strategic return while remaining implementable - most notably, data
analytics and real-time infrastructure. These insights hold significant implications for both
academics and practitioners. For scholars, this research contributes to the growing literature on
digital transformation by offering a dual-lens model that links digital maturity to agility
performance. It also showcases how hybrid methods - conceptual, quantitative and case-based
- can be effectively used in industrial management research. For practitioners and decision-
makers, especially in mid-sized or transitioning industrial enterprises, the study offers a
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roadmap for digital investment. Companies should focus not only on acquiring new
technologies but also on cultivating organizational agility - developing leadership
responsiveness, empowering digitally-skilled workforces and building adaptive decision
systems. This integrated approach ensures that digital investments do not remain static but
translate into strategic advantage under dynamic conditions. Additionally, the study sheds light
on the growing need for agility in volatile environments such as post-pandemic recovery, supply
chain disruptions and digital competition. Enterprises that embrace a maturity-agility
continuum can better anticipate market shifts, innovate faster and sustain competitive
positioning in uncertain futures. In sum, the research reveals that digital maturity, when coupled
with strategic agility, becomes a key enabler of resilient and future-oriented industrial
enterprises. Future studies could expand this framework by including more companies across
various sectors and validating the findings through longitudinal designs or primary data
collection.

Managerial and policy recommendations. Based on the findings, several managerial
and policy-level recommendations are proposed for industrial enterprises aiming to enhance
their digital maturity and strategic agility:

1. Prioritize Leadership Agility and Workforce Enablement: Investment in technology
must be paralleled with leadership development and continuous upskilling programs to drive
strategic responsiveness.

2. Embed Real - Time Data Infrastructure: Organizations should prioritize the
implementation of real-time monitoring and analytics systems that can inform agile decisions
across all levels.

3. Adopt Phased Digital Integration: Enterprises, especially SMEs, should approach
digital transformation in stages - starting with high-impact, low-complexity capabilities
identified in the impact matrix.

4. Institutionalize Cross-Functional Coordination: Creating agile teams that cut across
functions (e.g., operations, IT, supply chain) can accelerate digital project delivery and improve
innovation throughput.

5. Establish Agile Governance Mechanisms: Flexibility in strategic planning cycles,
scenario planning and rapid prototyping should be institutionalized to support adaptive strategy
formulation.

Future research directions. While the study provides useful insights, several avenues
remain open for future exploration:

o Empirical Validation Across Sectors: Further research can extend this framework to
multiple industrial domains (e.g., energy, automotive, pharma) using survey-based or
longitudinal data.

« Dynamic Capability Perspective: Exploring how digital capabilities evolve over time
and influence organizational learning and renewal could enrich the agility discourse.
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o Technology-Specific Analysis: Future studies could isolate the effects of specific

technologies - such as Al, 10T or blockchain - on agility dimensions to refine digital strategy
formulation.

e Role of Organizational Culture: Cultural variables such as innovation climate,

openness to change or digital mindset may moderate the maturity-agility-performance linkage.

« Cross-country Comparative Studies: Examining how contextual factors like national

digital policies, labor laws or infrastructure availability affect the implementation of digital-
agile strategies across countries.
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