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data was analyzed to assess both the short-term and long-term effects of digital
tools on operational flexibility, risk management, and adaptability. The find-
ings demonstrate that digital innovation significantly enhances organizational re-
silience in the short term by improving flexibility and risk management, though
long-term sustainability requires continuous adaptation to evolving market con-
ditions and internal organizational support. Leadership and culture were found

to play a crucial role in fully realizing the benefits of digital transformation.
The study concludes that while digital tools offer substantial benefits, they must
be complemented by strong leadership and a culture of adaptability to ensure
long-term success, with strategic recommendations provided for manufacturing
companies to integrate digital tools effectively.
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1. INTRODUCTION

In today’s fast-evolving digital landscape, the manufacturing sector is facing increasing challenges,
including supply chain disruptions, market fluctuations, and global economic uncertainties [1]. To remain
competitive, organizations must enhance their operational resilience through technological innovation. Digital
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technologies such as the Internet of Things (IoT), Artificial Intelligence (AI), and automation offer significant
potential for resilience, organizations—particularly small and medium enterprises (SMEs)—face challenges in
adopting these innovations [2], [3]. Barriers such as high costs, technical complexity, and limited resources
hinder SMEs from fully leveraging these tools [4]. Addressing these challenges would provide a more com-
prehensive and balanced discussion of digital transformation. However, many manufacturing organizations,
particularly small and medium enterprises, struggle to integrate these technologies due to the complexity and
costs associated with digital transformation [5], [6]. This research aims to explore how digital innovation can
enhance organizational resilience in manufacturing, focusing on its impact on operational flexibility and re-
sponse to disruptions[7]. The main problem addressed in this study is the lack of effective technology adoption
strategies that can improve the resilience of manufacturing operations. By analyzing the integration of digital
tools, this research seeks to provide practical insights for manufacturing firms looking to enhance their compet-
itiveness through innovation [8], [9]. The findings of this study will offer strategic recommendations to guide
organizations in implementing digital solutions to improve their ability to adapt to rapid changes in the business
environment [10]. This study aims to contribute to the literature by offering a framework for how organizations
can leverage digital technologies to build resilience, ensuring long-term sustainability in the face of operational
risks and market volatility [4], [11].

1.1. Literature Review

Recent research, especially within small and medium enterprises (SMEs), has offered new insights
into how digital tools are adopted in resource-constrained environments [12]. Incorporating recent studies,
particularly those focusing on SMEs, would enrich the analysis and provide a broader understanding of the role
of digital innovation across various organizational contexts [13].

This section explores the major areas where digital transformation is contributing to the improvement
of resilience in the manufacturing sector.

1.1.1. Digital Transformation and Resilience in Manufacturing

Digital transformation has become essential in building resilience within manufacturing operations
[14], [15]. Emphasized how technologies like IoT and Al help manufacturers improve real-time decision-
making and adapt to unexpected disruptions, thereby enhancing resilience [16], [17]. Examined how digital
innovations streamline production processes, reducing operational risks and improving overall efficiency in
manufacturing environments [18].

1.1.2. ToT Integration for Operational Efficiency

The Internet of Things (IoT) is a critical component in advancing operational efficiency. Lee and
Thompson (2021) explored the integration of IoT devices in manufacturing, finding that real-time data from
connected systems allows for predictive maintenance [19], minimizing downtime and optimizing resource use.
IoT-enabled factories showed a 20% increase in production speed and a significant reduction in costs [20].

1.1.3. Automation in Resilient Manufacturing Systems

Automation technologies play a pivotal role in enhancing manufacturing resilience [21], [15]. Au-
tomation and robotics reduce reliance on manual processes, allowing manufacturers to maintain operations
even during labor shortages or market fluctuations [22]. The study found that automation not only increased
production capacity but also improved the ability of organizations to swiftly adapt to external shocks.

1.1.4. Digital Tools in Supply Chain Management

Supply chain resilience is another area where digital tools, especially Al and blockchain, have shown
promise[18]. Use of Al in supply chain optimization, where predictive analytics forecast demand more accu-
rately, reducing the risks associated with stockouts and overproduction [18], [23]. Blockchain’s potential in
creating more transparent and secure supply chains, which are critical in maintaining resilience during disrup-
tions [24].

Despite the increasing adoption of digital tools in manufacturing, gaps still exist in understanding their
strategic implementation, particularly among small and medium enterprises (SMEs) [25], [26]. Many studies
focus on large-scale manufacturers, neglecting the challenges that SMEs face in integrating these technologies.
Moreover, there is limited research on how digital innovations can be continuously adapted to evolving market
and technological trends, which is crucial for long-term organizational resilience [27].

APTISI Transactions on Management (ATM), Vol. 8, No. 3, 2024: 259-265



APTISI Transactions on Management (ATM) 0 261

2. METHODY
2.1. Research Design

This study employs a quantitative approach using Structural Equation Modeling (SEM) with Smart-
PLS to analyze the relationship between digital innovation and organizational resilience. The goal is to explore
how digital tools enhance resilience by improving flexibility, risk management, and adaptability in the manu-
facturing sector.

2.2. Sample and Data

The study involves a larger sample of 150 technology companies of various sizes selected to ensure
broader generalizability. However, it is important to acknowledge the limitation of focusing solely on the tech-
nology sector. Future studies should include a broader range of industries, such as manufacturing, healthcare,
and retail, or explicitly discuss this as a limitation to enhance the relevance of the findings across different
sectors.

2.3. Data Collection Techniques

Data were collected using structured questionnaires distributed to key stakeholders such as CTOs, dig-
ital transformation managers, and operational leaders. The development and validation of these questionnaires
followed a rigorous process, involving pilot testing with a small group of industry professionals to ensure clar-
ity, relevance, and reliability. This validation process ensures the robustness of the data collected and enhances
the credibility of the findings. Secondary data from industry reports were also used to complement the primary
data.

2.4. Data Analysis

The analysis was conducted using SmartPLS to perform Partial Least Squares-Structural Equation
Modeling (PLS-SEM). This method allows for the exploration of complex relationships between variables,
enabling the study to assess the direct and indirect effects of digital innovation on organizational resilience.
SmartPLS was chosen due to its ability to handle smaller data sets and non-normal data distribution, ensuring
robust and reliable results.

3. RESULTS AND DISCUSSION
3.1. Key Findings

The results of the analysis using SmartPLS indicate significant relationships between digital innova-
tion and organizational resilience in the technology sector. Digital tools such as IoT and Al were found to
positively impact flexibility, risk management, and adaptability—key elements of resilience. The analysis re-
veals that companies leveraging digital innovations report significant improvements in their ability to manage
risks and respond to operational disruptions.

3.2. Path Coefficients
The path coefficients demonstrate the strength of the relationships between digital innovation and the
three key aspects of organizational resilience:

Table 1. Path Coefficients for Digital Innovations Impact on Resilience

Relationships Path Coefficient
Digital Innovations — Flexibility 0.25
Digital Innovations — Risk Management 0.30
Digital Innovations — Adaptability 0.20

Table 1 presents the path coefficients, which demonstrate the strength of the relationships between dig-
ital innovation and three key aspects of organizational resilience: flexibility, risk management, and adaptability.
The path coefficient for flexibility is 0.25, indicating a moderate positive relationship between digital innova-
tion and flexibility. For risk management, the path coefficient is 0.30, showing the strongest relationship among
the three factors, meaning that digital innovation has a significant impact on improving risk management. The
path coefficient for adaptability is 0.20, representing a positive but slightly weaker relationship. Overall, these
results suggest that digital innovation positively influences flexibility, risk management, and adaptability, with

Enhancing Organizational Resilience ... (Santiago Ramirez)



262 a E-ISSN: 2622-6804 P-ISSN: 2622-6812

the strongest effect on risk management. This supports the hypothesis that the integration of advanced digital
tools enhances organizational resilience.

* Digital Innovation — Flexibility: Path Coefficient = 0.25
* Digital Innovation — Risk Management: Path Coefficient = 0.30

* Digital Innovation — Ada ptability: Path Coefficient = 0.20

These results show that digital innovation positively influences flexibility, risk management, and
adaptability, supporting the hypothesis that the integration of advanced digital tools can enhance organizational
resilience.

3.3. R-squared Values
The R-squared values provide insights into how much of the variance in each resilience factor is
explained by digital innovation:

Table 2. R-Squared Values for Resilience Factors

Relationships R-Square Value
Digital Innovations — Flexibility 0.40
Digital Innovations — Risk Manegement 0.45
Digital Innovations — Adaptability 0.35

Table 2 shows the R-squared (R?) values, which indicate how much of the variance in each resilience
factor is explained by digital innovation. The R? value for flexibility is 0.40, meaning that 40% of the variance
in flexibility can be attributed to digital innovation. For risk management, the R? value is 0.45, indicating that
45% of the variance in risk management is explained by digital innovation, which is the highest among the three
factors. Adaptability has an R? value of 0.35 showing that 35% of its variance is explained by digital innovation.
These values suggest that digital innovation has a significant impact on all three aspects of resilience, with the
strongest effect on risk management.

* Flexibility: R?=0.40
* Risk Management: R? = 0.45
* Adaptability: Rz =0.35

This suggests that digital innovation significantly explains a substantial proportion of the variance in
these resilience factors, particularly risk management (45%).

3.4. Effect Sizes
The effect sizes (f2) measure the impact of digital innovation on each aspect of resilience:

Table 3. Effect Sizes of Digital Innovation on Resilience Factors

Relationship Effect Size (f?)
Digital Innovation — Flexibility 0.12
Digital Innovation — Risk Management 0.18
Digital Innovation — Adapatibily 0.10

Table 3 shows the effect sizes (f2) measuring the impact of digital innovation on three aspects of
organizational resilience: flexibility, risk management, and adaptability. The effect size for flexibility is 0.12,
indicating a small but noticeable impact, while the effect size for adaptability is 0.10, also categorized as a
small effect. The strongest impact is on risk management, with an effect size of 0.18, considered a medium
effect. These results suggest that while digital innovation positively affects all three factors, its influence is
most pronounced on risk management, followed by flexibility and adaptability.

¢ Flexibility: Effect Size = 0.12 (small effect)
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* Risk Management: Effect Size = 0.18 (medium effect)

* Adaptability: Effect Size = 0.10 (small effect)

These effect sizes indicate that digital innovation has the strongest impact on risk management, fol-
lowed by flexibility and adaptability.

3.5. Bootstrapping and Statistical Significance
The bootstrapping analysis with 5,000 resamples confirmed the statistical significance of the path
coefficients, with all T-values exceeding the threshold of 1.96 at a 95% confidence level:

Table 4. T-Values for Statistical Significance of Digital Innovations Impact on Resilience

Relationships T-Value
Digital Innovations — Flexibility 5.12
Digital Innovations — Risk Manegement 6.05
Digital Innovations — Adaptability 4.85

Table 4 presents the T-values from a bootstrapping analysis based on 5,000 resamples, which confirm
the statistical significance of the relationships between digital innovation and three aspects of organizational
resilience: flexibility, risk management, and adaptability. All T-values exceed the threshold of 1.96 at a 95%
confidence level, indicating that these relationships are statistically significant. Specifically, the T-value for
risk management (6.05) shows the strongest relationship, followed by flexibility (5.12), and adaptability (4.85).
These results confirm that digital innovation positively influences all three resilience factors, with risk manage-
ment being the most significantly affected.

 T-value for Flexibility: 5.12
* T-value for Risk Management: 6.05
* T-value for Adaptability: 4.85

These results confirm that the relationships between digital innovation and organizational resilience
are statistically significant.

3.6. Discussion

The findings support the hypothesis that digital innovation enhances organizational resilience by im-
proving flexibility, risk management, and adaptability. Companies that have integrated IoT, Al, and automation
into their operations report better preparedness for handling disruptions and a greater ability to adapt to chang-
ing market conditions.

The R-squared values suggest that digital innovation plays a particularly important role in improving
risk management, with 45% of the variance explained. This aligns with previous research suggesting that
digital tools help organizations anticipate and mitigate risks more effectively through real-time monitoring and
predictive analytics.

However, while the effect sizes for flexibility and adaptability are smaller, they remain significant.
This suggests that while digital tools contribute to improving these areas, other factors (such as organizational
culture and leadership) may also play a role in enhancing these aspects of resilience.

4. CONCLUSION

This study has demonstrated the significant impact of digital innovation on enhancing organizational
resilience in the technology sector. Key findings show that digital tools such as IoT, Al, and automation posi-
tively influence operational flexibility, risk management, and adaptability. The use of SmartPLS analysis pro-
vided clear evidence of these relationships, with path coefficients indicating strong connections between digital
innovation and resilience factors. The results suggest that companies adopting digital innovations experience
improved readiness to handle disruptions, greater flexibility in operations, and enhanced risk management ca-
pabilities. The R-squared values show that digital innovation explains a significant proportion of the variance
in these resilience factors, particularly in risk management, where the impact is strongest.
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Organizations should prioritize the integration of advanced digital technologies, such as Al and IoT,
to improve their operational resilience. By doing so, they can enhance their flexibility and adaptability in
response to market changes and external disruptions. Additionally, continuous investment in technology should
be viewed as an ongoing process rather than a one-time initiative. Future research should expand the sample
size and include companies from other sectors to improve the generalizability of the findings. Incorporating
more detailed financial metrics, such as ROI and profitability, could also provide a deeper understanding of the
long-term financial impact of digital innovation on resilience and sustainability.
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