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Abstract

Technology has become an important strategic resource for industrial firms seeking to strengthen their
competitiveness. However, having access to and using technology does not necessarily translate into better
competitive performance. The way in which technological resources create competitive advantage, particularly
in emerging economies, is still not fully understood. This study addresses this issue by examining the process
through which technology use contributes to competitive advantage, with particular attention to the roles of
process innovation, product innovation, product quality, and customer satisfaction. The study adopts a Partial
Least Squares Structural Equation Modelling (PLS-SEM) approach and draws on data collected from leading
Algerian industrial firms in the electronics and household appliances sector. The data were analysed using
SmartPLS 4. The results show that technology use does not have a direct effect on competitive advantage.
Instead, its contribution becomes evident through a sequence of related effects. Technology use first stimulates
process innovation, which supports product innovation and subsequently contributes to higher product quality.
Improved product quality then enhances customer satisfaction and, ultimately, contributes to competitive
outcomes. The findings highlight product quality as a particularly important link in this process, acting as the
main mechanism through which innovation is transformed into tangible competitive benefits. Customer
satisfaction, in contrast, has a more specific contribution: it improves market share but does not directly
influence profitability or cost reduction. The mediation analysis further shows that a substantial part of the
relationship between technology use and competitive advantage is explained by this sequential pathway. By
focusing on the mechanisms rather than simply the direct relationship between technology and
competitiveness, this study provides a more comprehensive understanding of how technological investments
generate value for industrial firms. The findings also have practical implications for firms seeking to obtain
greater returns from technology. Rather than treating technology investment as an end in itself, firms should
focus on using technology to support innovation, strengthen product quality, and ultimately deliver greater
value to customers.

Keywords: Technology use; Process innovation; Product innovation; Product quality; Customer satisfaction;
Competitive advantage; PLS-SEM.
Introduction

The industrial sector is undergoing rapid transformation as a result of technological and digital
advancements, making technology one of the most influential factors affecting firms’ capacity to innovate
and maintain their competitiveness in increasingly dynamic business environments (Nambisan et al.,
2017). However, technological investments do not always lead to better performance or stronger
competitiveness. In practice, while some firms gain significant competitive benefits from adopting
advanced technologies, others, despite having similar technological resources, struggle to turn these
investments into tangible competitive outcomes. This apparent paradox raises a fundamental question: how
and under what conditions can technological resources be transformed into economic value and, ultimately,
competitive advantage within firms?
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The literature helps explain this disparity by arguing that technology is not, in itself, a source of
competitive advantage; rather, its value depends on how effectively it is integrated into organisational
processes and used to build innovation capabilities. From the perspective of the Resource-Based View
(RBV), technology constitutes a strategic resource that can contribute to competitive advantage when
it is valuable, rare, difficult to imitate, and effectively organised (Barney, 1991). Similarly, Dynamic
Capabilities Theory suggests that sustaining competitive advantage depends on a firm's ability to
continuously adapt, reconfigure, and deploy its resources in response to changing environmental
conditions (Teece et al., 1997). Taken together, these perspectives suggest that the strategic value of
technology lies not simply in possessing technological resources, but in the ability to transform them
into organisational capabilities that support innovation and create value.

Within this context, process innovation represents an initial step in converting technological
capabilities into operational improvements, particularly by redesigning production processes,
improving efficiency, and increasing organisational flexibility. These operational improvements can,
in turn, provide a foundation for product innovation, enabling firms to develop new products and
improve existing ones. As product innovation develops, it can contribute to higher product quality,
which increases the value perceived by customers and, consequently, strengthens customer
satisfaction. Accordingly, the competitive benefits of technology are unlikely to emerge from
technological investment alone. Instead, they become more visible when technology is translated into
process and product innovation, improved product quality, and greater customer value, which can
ultimately contribute to stronger customer satisfaction and competitive outcomes such as market
share, profitability, and cost reduction.

Although considerable research has examined the relationships among technology use, innovation,
and organisational performance, previous studies have varied considerably in terms of the variables
examined and the relationships explored. Most have focused on specific or isolated relationships
rather than bringing these constructs together within a broader framework that explains how
technological resources can be transformed into competitive outcomes. As a result, there is still a need
for models that explain the sequence of mechanisms through which technology use contributes to firm
competitiveness, particularly in emerging economies where firms operate under different
technological, institutional, and market conditions.

This research gap is especially relevant in Algeria, where industrial firms are under growing pressure
to accelerate digital transformation, modernise production systems, improve productivity, and remain
competitive in both domestic and international markets. Understanding how technological
investments translate into actual competitive benefits is therefore important not only from a
theoretical perspective but also for industrial policymakers and managers seeking to build sustainable
competitive capabilities.

Building on this perspective, this study develops and empirically tests a structural model that
examines how technology use contributes to firm competitiveness through a sequential pathway
involving process innovation, product innovation, product quality, and customer satisfaction. To
achieve this objective, the study employs Partial Least Squares Structural Equation Modelling (PLS-
SEM) to examine the direct and indirect relationships between the constructs and, more importantly,
to determine whether and how these variables mediate the relationship between technology use and
firm competitiveness.

The main contribution of this study lies in developing and empirically validating an integrated
model that explains how technological resources are transformed into competitive outcomes. By
moving beyond the conventional focus on direct relationships between technology and performance,
the study provides a clearer picture of the organisational mechanisms through which technology
creates competitive value. The study also adds empirical evidence from Algerian industrial firms,
contributing to the growing literature on technology use, innovation, and competitiveness in emerging
economies and offering further insight into how firms can turn technological resources into
meaningful competitive benefits.
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The remainder of this article is organised as follows. Section 2 presents the theoretical background,
reviews the relevant literature, and develops the research hypotheses. Section 3 outlines the research
methodology, while Section 4 presents the empirical findings. Section 5 discusses these findings in
relation to the existing literature. Finally, the article summarises the main conclusions, discusses the
study’s limitations, and suggests directions for future research.

2. Theoretical Background
2.1. Technology Use as a Driver of Innovation

Rapid technological advances and the widespread diffusion of digital technologies over the past two
decades have fundamentally transformed the business environment, reshaping production systems,
competitive dynamics, and the ways in which firms create and capture value. Technology is no longer
viewed merely as a means of improving operational efficiency; rather, it has become a strategic
resource that allows firms to access knowledge, support organisational learning, and build innovation
capabilities, thereby strengthening their ability to respond to rapidly changing market conditions
(Vial, 2019; Zhang et al., 2025).

The concept of technology use has also changed considerably over time. Earlier studies primarily
focused on technological intensity, typically measured by research and development (R&D)
expenditure (Schmoch et al., 2003; OECD, 2007). More recent research, however, places greater
emphasis on how firms use technology to access knowledge, develop organisational capabilities,
support learning, and transform technological resources into innovative outcomes (Schot &
Steinmueller, 2018; OECD/Eurostat, 2018). Consequently, the ability to make effective use of
technology has become increasingly important, rather than simply having access to it.

This perspective is consistent with the Resource-Based View (RBV), which argues that resources can
provide sustainable competitive advantage when they are valuable, rare, difficult to imitate, and non-
substitutable (Barney, 1991). Complementing this view, Dynamic Capabilities Theory explains how
firms can turn these resources into improved organisational performance by sensing emerging
opportunities, seizing them, and continuously reconfiguring their resource base (Teece et al., 1997).
Within the context of digital transformation, dynamic capabilities play an important role in helping
firms integrate digital technologies into their operations, improve organisational agility, and
continually adapt their resources to maintain competitive advantage (Warner & Waiger, 2019; Verhoef
et al., 2021; Pitelis et al., 2023; Teece, 2025).

2.2. Process Innovation.

Process innovation represents one of the key mechanisms through which firms can turn
technological resources into operational improvements. It focuses on improving production methods
and organisational processes to increase efficiency, enhance quality, reduce costs, and improve
operational flexibility. According to the Oslo Manual, process innovation refers to the implementation
of new or significantly improved production methods, service delivery processes, or supporting
business activities that improve operational performance and contribute to value creation
(OECD/Eurostat, 2018).

Contemporary literature increasingly views process innovation as an organisational capability rather
than simply a technological upgrade. It involves the continuous improvement and redesign of
organisational processes, together with the integration of knowledge and technology into day-to-day
operations. These activities can foster organisational learning and strengthen firms’ capacity to adapt
to changing business environments (Crossan & Apaydin, 2010). From this perspective, process
innovation provides an important link between technological investment and tangible improvements
in firm operations.

Digital technologies have an increasingly important role in enabling this process. Artificial
intelligence (Al), the Internet of Things (IoT), big data analytics, and other digital technologies can
improve information flows, optimise resource utilisation, reduce operational waste, and increase
production flexibility and responsiveness to changing customer needs. As a result, the effective use of
technology can provide firms with new opportunities to redesign and improve their processes, making
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technology an important driver of process innovation (Chirumalla, 2021; Shah et al., 2024).

The benefits of process innovation are not limited to internal operational improvements. By
improving processes and strengthening organisational capabilities, firms can create a stronger
foundation for product innovation, allowing them to transform technological knowledge into products
that offer greater value to customers. Firms that continuously improve their production processes may
therefore be better able to develop innovative products and, in turn, strengthen their competitive
performance (Domnich, 2022; Therobiem & Sanusi, 2023).

2.3. Product Innovation.

Product innovation represents one of the key outcomes of firms’ innovation activities, allowing them
to turn technological and organisational capabilities into new or significantly improved products that
provide greater value to customers and strengthen their competitive position. According to the Oslo
Manual, product innovation involves introducing new products to the market or significantly
improving existing products in ways that enhance their functional characteristics and market appeal
(OECD/Eurostat, 2018).

However, product innovation depends on more than access to technology. It also requires a
combination of organisational capabilities, including knowledge management, cross-functional
collaboration, continuous learning, and the ability to respond quickly to changing market needs.
Accordingly, successful product development depends largely on how effectively firms combine and
use these complementary resources rather than simply on the amount of research and development
(R&D) expenditure (Kozludzhova, 2023).

Product innovation is also closely connected to process innovation. Efficient and flexible production
processes provide firms with the conditions needed to turn innovative ideas into commercially viable
products while maintaining quality and reducing development time. In this sense, process and product
innovation can be viewed as complementary dimensions of organisational innovation, with
improvements in production processes supporting firms’ ability to develop and deliver new products
effectively (Domnich, 2022).

Furthermore, contemporary digital technologies give firms new ways to understand customer needs,
speed up product design and development, and improve the quality and market performance of their
products (Blichfeldt & Faullant, 2021). As product innovation leads to products that better meet
customer expectations, it can increase perceived value, strengthen customer satisfaction and loyalty,
and ultimately contribute to higher market share and stronger firm competitiveness (Amoasi et al.,
2024).

2.4. Product Quality as a Value Creation Mechanism.

According to Service-Dominant Logic (SDL), value does not reside in the product itself but
emerges through customers’ use of the product and their evaluation of the benefits it provides. From
this perspective, technology and innovation do not generate customer value on their own; rather, they
serve as strategic resources that enable firms to develop products that better meet customer needs and
expectations. Product quality therefore plays a central role in translating these resources into value for
customers and, ultimately, into greater customer satisfaction (Vargo & Lusch, 2017).

Product quality is widely recognised as a key concept in the quality management and innovation
literature. It reflects the value customers derive from a product’s performance, reliability, and ability
to meet or exceed their expectations through its functional and technical characteristics (Garvin, 1987;
ISO 9000:2015; OECD, 2018).

Contemporary research suggests that product quality results from the interaction of technological,
organisational, and innovation capabilities within the firm. The adoption of advanced digital
technologies, together with process and product innovation, can improve product design, increase
precision and reliability, and shorten development cycles, allowing firms to offer products of higher
quality and greater value to customers (Blichfeldt & Faullant, 2021; Kozludzhova, 2023). In this
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of innovation work together, they can lead to higher product quality, making quality an important and
tangible outcome of the innovation process.

Empirical evidence also supports this relationship. Restrepo-Morales et al. (2024) found that
innovation, product quality, and customer satisfaction form an interconnected system that influences
firms’ competitive performance, suggesting that the economic value of innovation becomes more
visible when innovative efforts result in products of superior quality. Similarly, recent studies have
consistently identified product quality as an important determinant of customer satisfaction, showing
that improvements in product attributes can increase perceived value and, in turn, strengthen customer
satisfaction, loyalty, and repurchase intentions (Bhowmick & Seetharaman, 2023; Daffa &
Simanjuntak, 2024; Utama Nt et al., 2024; Sihombing et al., 2025).

2.5. Customer Satisfaction.

Customer satisfaction is widely recognised as a key indicator of a firm’s ability to create value and
maintain competitiveness. It reflects customers’ evaluation of a product’s performance in relation to
their prior expectations and actual experience with the product (Oliver, 1997; Kotler & Keller, 2016).
From the perspective of Service-Dominant Logic (SDL), value is not determined simply by the
production of goods but emerges from customers’ perceptions of the benefits they obtain through their
use. Customer satisfaction can therefore be understood as an important outcome of the value
perceived by customers (Vargo & Lusch, 2017).

The literature further suggests that customer satisfaction does not result directly from technology or
innovation. Instead, it develops when these capabilities are translated into products that provide
higher quality and greater value to customers. Technology can strengthen firms’ innovation
capabilities, while process and product innovation can improve operational performance and product
functionality, ultimately contributing to better product quality and higher perceived value (Blichfeldt
& Faullant, 2021; Kozludzhova, 2023; Restrepo-Morales et al., 2024).

Furthermore, empirical research consistently points to product quality as a major determinant of
customer satisfaction. Products characterised by superior performance, reliability, and ease of use are
more likely to meet or exceed customer expectations, thereby increasing satisfaction (Bhowmick &
Seetharaman, 2023). This relationship has also been supported by several recent studies, including
Daffa and Simanjuntak (2024), Utama Nst et al. (2024), and Sihombing et al. (2025). These studies
report a significant positive relationship between product quality and customer satisfaction and further
suggest that satisfaction can transmit the effects of product quality to outcomes such as customer
loyalty and repurchase intentions.

3. Research Model and Hypotheses Development

The conceptual model proposed in this study is based on the idea that firm competitiveness does not
result simply from possessing technology, but from how effectively firms use technological resources
across a connected process of innovation and value creation. Drawing on the Resource-Based View
(RBV), Dynamic Capabilities Theory, and Service-Dominant Logic (SDL), the model proposes that
technology use provides the foundation for process innovation, which in turn supports product
innovation. These innovation activities are expected to contribute to higher product quality, which can
enhance customer satisfaction and ultimately strengthen firm competitiveness. The hypothesised
relationships among the study constructs are presented in Figure 1.
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Figure 1. Conceptual Research Model

Proﬂu:lﬂualll\r

\\\\ New Product Development
< @
N

/// Processlnnovaﬂon Technology Use

\V;;u;q;-ont

Market Share Customer Satisfaction

Cost Reduction

Source: Developed by the authors.
3.1. Technology Use, Process Innovation, and Product Innovation.

In the present study, technology use is conceptualised as a strategic resource that helps firms build
and strengthen their innovation capabilities by facilitating knowledge acquisition, supporting
organisational learning, and improving coordination across different activities. Its contribution,
however, goes beyond improving day-to-day operations. More efficient and flexible production
processes give firms greater capacity to turn technological knowledge and resources into new
products and to improve existing ones more effectively.

Accordingly, the following hypotheses are proposed:
H1. Technology use has a positive effect on process innovation.
H2. Process innovation has a positive effect on new product development.
H3. Process innovation has a positive effect on product improvement.
3.2. Product Innovation and Product Quality.

The market value of innovation does not come simply from introducing new products; it also
depends on how effectively innovation improves product attributes and overall quality. While new
product development gives customers access to new choices and alternatives, improving existing
products can enhance their performance, reliability, and perceived value. Therefore, both developing
new products and improving existing ones are expected to have a positive effect on product quality.

Accordingly, the following hypotheses are proposed:
H4. New product development has a positive effect on product quality.
HS. Product improvement has a positive effect on product quality.
3.3. Product Quality and Customer Satisfaction.

Product quality is the dimension most directly connected to the customer experience and therefore
represents a key mechanism through which the benefits of innovation can translate into customer
satisfaction. As product quality improves in terms of performance, reliability, and functional
attributes, customers are likely to perceive greater value, resulting in higher levels of satisfaction.
Furthermore, new products and significant improvements to existing products may also directly
influence customer satisfaction when they better address customers’ needs and expectations.

Accordingly, the following hypotheses are proposed:
H6. Product quality has a positive effect on customer satisfaction.
H13. New product development has a positive effect on customer satisfaction.

H14. Product improvement has a positive effect on customer satisfaction.
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3.4. Product Quality, Customer Satisfaction, and Firm Competitiveness.

The effects of product quality can extend beyond the customer experience to influence firms’
overall competitive performance, particularly through greater operational efficiency, lower costs,
higher profitability, and increased market share. Customer satisfaction can further help firms translate
this customer value into tangible market and economic outcomes. Higher levels of customer
satisfaction are associated with greater repurchase behaviour, a stronger corporate reputation, and a
broader customer base, which can contribute to higher profitability and market share while supporting
more efficient use of organisational resources.

Accordingly, the following hypotheses are proposed:
H7. Product quality has a positive effect on cost reduction.
H8. Product quality has a positive effect on profitability.
H9. Product quality has a positive effect on market share.
H10. Customer satisfaction has a positive effect on market share.
H11. Customer satisfaction has a positive effect on profitability.
H12. Customer satisfaction has a positive effect on cost reduction.
4. Methodology.
4.1. Research Design and Conceptual Framework.

This study adopts a quantitative explanatory research design to investigate how technology use
contributes to firm competitiveness in Algerian industrial firms. Drawing on the Resource-Based
View (RBV), Dynamic Capabilities Theory, and Service-Dominant Logic (SDL), the study develops
a structural model to explain how technological resources can be transformed into competitive
outcomes. Specifically, the proposed framework brings together technology use, process innovation,
product innovation, product quality, customer satisfaction, and the different dimensions of firm
competitiveness, allowing the study to examine both direct and indirect relationships among these
constructs.

The empirical analysis uses cross-sectional data and applies Partial Least Squares Structural
Equation Modelling (PLS-SEM). This approach is particularly suitable for examining complex
relationships among latent constructs and assessing multiple mediation effects within a single
structural model.

The proposed model assumes that technology use supports process innovation, which in turn
contributes to product innovation. These innovation activities are expected to improve product quality
and strengthen customer satisfaction, ultimately contributing to firm competitiveness. Accordingly,
the model also examines the sequential mediating roles of process innovation, product innovation,
product quality, and customer satisfaction, providing a more detailed explanation of how the effects of
technology use are translated into competitive outcomes.

4.2. Population and Sample.

The study population consists of Algerian industrial firms operating in the electronics and
household appliances sector within the industrial zone of Bordj Bou Arréridj, one of Algeria’s
prominent emerging industrial clusters. The respondents included chief executive officers, unit
managers, and senior managers responsible for production, technical, and administrative activities.
These individuals were selected because they have direct knowledge of their firms’ technology use,
innovation activities, and operational practices.

A purposive sampling strategy was adopted to identify respondents who could provide relevant and
reliable information in line with the objectives of the study. Data were collected between 2025 and
2026 through 55 structured face-to-face interviews using a standardised questionnaire based on a five-
point Likert scale.

Although the sample size is relatively modest, it is considered adequate for the PLS-SEM analysis
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conducted in this study and exceeds the minimum requirement suggested by the ten-times rule (Hair
et al.,, 2022). In addition, PLS-SEM is widely recognised as a suitable approach for studies with
relatively small samples and models focused on prediction and the examination of complex
relationships. The demographic and professional characteristics of the respondents are presented in
Table 2.

Table 2. Demographic and Professional Characteristics of the Respondents.

Variable Category Frequency Percentage
(n) (%)
Gender Male 44 80.0
Female 11 20.0
Age Less than 35 years 19 34.5
35 years and above 36 65.5
Educational Bachelor's degree 20 36.36
Level ,
Master's degree 35 63.64
Position Chief  Executive  Officer | 4 7.27
(CEO)
Unit Manager 37 67.27
Senior Staff 14 25.45
Work Less than 5 years 7 12.7
Experience 510 years 19 34.6
More than 10 years 29 52.7

Source: Developed by the authors.
4.3. Data Collection Procedure and Instrument Development.

The study relied on primary data collected between 2025 and 2026 through structured face-to-face
interviews with chief executive officers, unit managers, and senior staff from the participating
industrial firms. A standardised questionnaire was used throughout the interviews to maintain
consistency across respondents. The questions were presented in the same sequence, and responses
were recorded using a five-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly
Agree), providing quantitative data suitable for Partial Least Squares Structural Equation Modelling
(PLS-SEM).

Before the fieldwork began, the researchers contacted the management of the participating firms to
obtain the necessary permissions and arrange the interviews. To promote consistency in the data
collection process and reduce the potential for interviewer-related bias, both authors conducted all
interviews personally and followed the same standardised interview protocol.

To establish content validity, the questionnaire was reviewed by experts in management, statistics,
and research methodology, who assessed the clarity, relevance, and suitability of the measurement
items. Based on their feedback, minor linguistic and organisational changes were made to the
questionnaire. A pilot study was also conducted with a small group of respondents from the target
population to assess the clarity of the questions and the practicality of the data collection procedure.
The pilot results indicated that the questionnaire was clear and suitable for the main data collection,
and no major changes were considered necessary.

4.4. Measurement of Constructs.

The study employed multi-item scales to measure the latent constructs included in the conceptual
7 g . ) : ) . :
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technology use, process innovation, product innovation, product quality, customer satisfaction, and
firm competitiveness. Where necessary, minor linguistic adjustments were made to reflect the
Algerian industrial context while maintaining the original meaning of the measurement items.

Consistent with the conceptual framework, the indicators relating to the design of new production
processes and the improvement of existing production processes were combined to measure the latent
construct of process innovation. This approach reflects the way process innovation is practised within

the industrial firms examined in this study.

All constructs were measured using a five-point Likert scale, ranging from 1 (Strongly Disagree) to 5
(Strongly Agree). The conceptual model includes nine latent constructs, measured through a total of
44 observed indicators, as presented in Table 3.

Table 3. Measurement of the Study Constructs.

Construct Dimension Number Source
of Items
Technology Use Technology Use 5 Zhu & Kraemer (2005); Venkatesh et
al. (2003)
Process Innovation Process Innovation 7 Prajogo & Sohal (2006)
Product Innovation New Product | 4 Prajogo & Sohal (2006)
Development
Product Improvement 5 Prajogo & Sohal (2006)
Product Quality Product Quality 4 Flynn et al. (1994); Kaynak (2003)
Customer Customer Satisfaction 5 Oliver (1997); Fornell et al. (1996)
Satisfaction
Firm Cost Reduction 6 Li et al. (2006)
Competitiveness Profitability 3 Li et al. (2006)
Market Share 5 Li et al. (2006)

Source: Developed by the authors based on the relevant literature.

5. Results.
5.1. Descriptive Statistics.

Descriptive statistics were first calculated to provide an overview of the study constructs and
respondents’ perceptions before assessing the measurement and structural models. Specifically, the
mean and standard deviation were calculated for each latent construct, with the results presented in

Table 4.

Table 4. Descriptive Statistics of the Study Constructs

Construct Mean Standard Deviation
Technology Use 3.545 0.755
Process Innovation 3.168 1.122
New Product Development 4.186 0.626
Product Improvement 4.051 0.666
Product Quality 4.364 0.645
Customer Satisfaction 4.342 0.425
Cost Reduction 4.103 0.612

Page 63; www.journalavada.lt Issue 7, Volume 14 , 2026



https://journalavada.lt/
http://www.journalavada.lt/

Bensaadi ef al., 2026

Market Share 3.626 0.910

3.491 0.717

Profitability

Source: Authors' calculations based on the SmartPLS 4.1.1 output.

The descriptive statistics show that the mean scores ranged from 3.168 to 4.364, indicating a
generally positive level of agreement with the questionnaire items across the study constructs. Product
Quality recorded the highest mean score (M = 4.364), followed by Customer Satisfaction (M = 4.342)
and New Product Development (M = 4.186), suggesting that respondents generally viewed these
aspects as relatively well established within their firms. In contrast, Process Innovation had the lowest
mean score (M = 3.168), indicating greater variation in the extent to which process innovation
practices were adopted across the surveyed firms.

The standard deviations ranged from 0.425 to 1.122, reflecting a moderate degree of variation in
respondents’ perceptions. Overall, the level of dispersion suggests that respondents’ views were
sufficiently varied while remaining within a reasonable range, with no indication of excessive
response inconsistency that would raise concerns for the subsequent analyses.

5.2. Assessment of the Measurement Model

Before evaluating the structural model, the measurement model was assessed to determine the
reliability and validity of the scales used to measure the latent constructs. In line with established
guidelines for Partial Least Squares Structural Equation Modelling (PLS-SEM), the assessment
examined indicator reliability, internal consistency reliability, and convergent validity (Hair et al.,
2022).

As shown in Table 5, the assessment was conducted after removing a small number of indicators that
showed low or negative factor loadings, following established recommendations for PLS-SEM. The
final measurement model was then evaluated using Cronbach’s alpha, Composite Reliability (CR),
and Average Variance Extracted (AVE) to assess the internal consistency and convergent validity of
the constructs.

Table 5. Assessment of Indicator Reliability, Internal Consistency, and Convergent Validity.

Construct Final Factor Cronbach's Composite AVE
Number of | Loadings Alpha Reliability
Items
Technology Use 4 0.671-0.928 0.877 0.917 0.737
Process Innovation 4 0.917-0.970 0.968 0.976 0.912
New Product Development | 4 0.846-0.909 0.892 0.925 0.755
Product Improvement 5 0.605-0.905 0.884 0.915 0.687
Product Quality 5 0.589-0.870 0.929 0.950 0.825
Customer Satisfaction 5 0.831-0.870 0.857 0.899 0.645
Cost Reduction 3 0.725-0.915 0.808 0.886 0.724
Profitability 1 0.932* 1.000 1.000 1.000
Market Share 5 0.844-0.903 0.923 0.941 0.762

*Note: Profitability was measured using a single indicator after the removal of the remaining items.

Source: Authors' calculations based on the SmartPLS 4.1.1 output.

The results indicate that the measurement model demonstrates strong reliability and internal
consistency. Cronbach’s alpha values ranged from 0.808 to 1.000, while Composite Reliability (CR)
values ranged from 0.886 to 1.000, all exceeding the recommended threshold of 0.70 (Hair et al.,
2022). These findings indicate that the constructs have satisfactory levels of internal consistency.
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Regarding indicator reliability, a small number of measurement items with low or negative factor
loadings were removed before the model was re-estimated. The remaining indicators showed
acceptable factor loadings. A few items with loadings close to the recommended minimum threshold
were retained because their inclusion did not compromise the overall quality of the measurement
model, as reflected in the Composite Reliability and AVE results. This approach is consistent with the
recommendations of Hair et al. (2022).

For convergent validity, the Average Variance Extracted (AVE) values ranged from 0.645 to 1.000,
with all values exceeding the recommended minimum of 0.50. This indicates that each latent
construct accounts for a substantial proportion of the variance in its associated indicators, providing
evidence of adequate convergent validity across all measurement scales.

Overall, the findings support the reliability and validity of the measurement model, indicating that it
has adequate psychometric properties for examining the structural relationships proposed in the
conceptual model.

5.3. Assessment of the Structural Model.
5.3.1. Collinearity Assessment.

Before evaluating the structural relationships, collinearity among the predictor constructs was
assessed using the Variance Inflation Factor (VIF). As recommended by Hair et al. (2022), VIF values
below 5.0 indicate that multicollinearity is not a concern. The results are presented in Table 9.

Table 9. Collinearity Assessment (VIF Results).

Structural Relationship VIF

Technology Use — Process Innovation 1.000
Process Innovation — New Product Development 1.000
Process Innovation — Product Improvement 1.000
New Product Development — Product Quality 1.760
Product Improvement — Product Quality 1.760
New Product Development — Customer Satisfaction 2.419
Product Improvement — Customer Satisfaction 2.419
Product Quality — Customer Satisfaction 3.926
Product Quality — Cost Reduction 3.989
Product Quality — Profitability 3.989
Product Quality — Market Share 3.989
Customer Satisfaction — Market Share 3.958
Customer Satisfaction — Profitability 3.958
Customer Satisfaction — Cost Reduction 3.958

Source: Authors' calculations based on the SmartPLS 4.1.1 output.

The results presented in Table 9 show that all VIF values ranged from 1.000 to 3.989, well below
the recommended threshold of 5.0 (Hair et al., 2022). This indicates that multicollinearity does not
pose a concern in the structural model, as the predictor constructs do not show problematic levels of
collinearity. The path coefficients can therefore be interpreted with greater confidence, as their
estimates are unlikely to be substantially affected by multicollinearity.

5.3.2. Coefficient of Determination (R?)

The explanatory power of the structural model was assessed using the coefficient of determination
(R?) and the adjusted coefficient of determination (Adjusted R?) for each endogenous construct.
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Following Hair et al. (2022), R? values of 0.75, 0.50, and 0.25 are generally interpreted as indicating
substantial, moderate, and weak explanatory power, respectively. The results are reported in Table 10.

Table 10. Coefficient of Determination (R?) Results.

Endogenous Construct R? Adjusted R?
Process Innovation 0.699 0.694
New Product Development 0.438 0.427
Product Improvement 0.437 0.427
Product Quality 0.745 0.735
Customer Satisfaction 0.788 0.780
Cost Reduction 0.602 0.595
Market Share 0.642 0.629
Profitability 0.300 0.287

Source: Authors' calculations based on the SmartPLS 4.1.1 output.

The results presented in Table 10 indicate that the structural model has moderate to substantial
explanatory power across the endogenous constructs. Customer Satisfaction recorded the highest R?
value (R? = 0.788), indicating that approximately 78.8% of its variance is explained by the predictor
constructs included in the model. Product Quality (R? = 0.745) and Process Innovation (R? = 0.699)
also showed relatively high explanatory power, suggesting that the model accounts for a substantial
proportion of the variance in these constructs.

Market Share (R* = 0.642) and Cost Reduction (R? = 0.602) also demonstrated moderate to substantial
explanatory power. New Product Development (R? = 0.438) and Product Improvement (R* = 0.437)
showed moderate explanatory power, with the model explaining approximately 44% of the variance
in each construct. Although Profitability had the lowest R? value (R = 0.300), the model still explains
30.0% of its variance, which represents a meaningful level of explanatory power in behavioural and
management research, where organisational outcomes are typically influenced by a range of factors
beyond those captured in a single model.

Overall, the findings suggest that the proposed structural model provides satisfactory explanatory
power, particularly for the key mediating constructs of Process Innovation, Product Quality, and
Customer Satisfaction. This supports the model’s ability to explain the mechanisms through which
technology use is translated into different dimensions of firm competitiveness.

5.3.3. Assessment of Predictive Relevance (Q?)

The predictive relevance of the structural model was assessed using Stone—Geisser’s Q? statistic,
obtained through the blindfolding procedure. According to Hair et al. (2022), a Q? value greater than
zero indicates that the model has predictive relevance for the corresponding endogenous construct. As
a general guideline, Q? values of 0.02, 0.15, and 0.35 represent small, medium, and large levels of
predictive relevance, respectively. The results are reported in Table 11.

Table 11. Assessment of Predictive Relevance (Q?).

Endogenous Construct Q?

Process Innovation 0.511
New Product Development 0.247
Product Improvement 0.239
Product Quality 0.563
Customer Satisfaction 0.592
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Cost Reduction 0.381
Market Share 0.428
Profitability 0.184

Source: Authors' calculations based on the SmartPLS 4.1.1 output.

As shown in Table 11, all endogenous constructs produced positive Q? values, indicating that the
structural model has predictive relevance for each endogenous variable included in the analysis.
Customer Satisfaction (Q? = 0.592), Product Quality (Q* = 0.563), and Process Innovation (Q* =
0.511) showed particularly strong predictive relevance, with all three values well above the 0.35
threshold for large predictive relevance.

Similarly, Market Share (Q* = 0.428) and Cost Reduction (Q* = 0.381) also demonstrated large
predictive relevance, highlighting the model’s strong predictive capability for these dimensions of
firm competitiveness. In contrast, New Product Development (Q? = 0.247), Product Improvement (Q?
= 0.239), and Profitability (Q*> = 0.184) showed moderate predictive relevance, with their values
falling between 0.15 and 0.35.

Overall, the findings indicate that the proposed structural model has strong predictive relevance across
the endogenous constructs, particularly for the key mediating variables—Process Innovation, Product
Quality, and Customer Satisfaction—and the main competitiveness outcomes of Market Share and
Cost Reduction. Taken together with the R? results, these findings provide support for the model’s
ability to both explain and predict the endogenous constructs, strengthening its suitability for testing
the proposed theoretical relationships.

5.3.4. Assessment of Effect Size (f?).

The effect size (f*) was assessed to determine the contribution of each exogenous construct to the
explained variance of its corresponding endogenous construct. Following Hair et al. (2022), f* values
of 0.02, 0.15, and 0.35 are generally interpreted as indicating small, medium, and large effects,
respectively. The results are reported in Table 12.

Table 12. Assessment of Effect Size (7).

Structural Relationship 1§

Technology Use — Process Innovation 0.872
Process Innovation — New Product Development 0.776
Process Innovation — Product Improvement 0.772
New Product Development — Product Quality 0.482
Product Improvement — Product Quality 0.351
Product Quality — Customer Satisfaction 0.541
Product Quality — Cost Reduction 0.814
Product Quality — Profitability 0.386
Product Quality — Market Share 0.118
New Product Development — Customer Satisfaction 0.184
Product Improvement — Customer Satisfaction 0.167
Customer Satisfaction — Market Share 0.241
Customer Satisfaction — Profitability 0.006
Customer Satisfaction — Cost Reduction 0.015
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Source: Authors' calculations based on the SmartPLS 4.1.1 output.

The results presented in Table 12 show substantial variation in the size of the effects across the
proposed relationships. Technology Use had a large effect on Process Innovation (f* = 0.872), while
Process Innovation also showed large effects on New Product Development (f* = 0.776) and Product
Improvement (f> = 0.772). These results underline the important role of technology use in supporting
process innovation and, in turn, strengthening product innovation.

Similarly, Product Quality had large effects on Cost Reduction (f* = 0.814), Customer Satisfaction (f*
= 0.541), and Profitability (f* = 0.386), while its effect on Market Share (f* = 0.118) was relatively
small. New Product Development (f* = 0.184) and Product Improvement (f> = 0.167) had medium
effects on Customer Satisfaction, while Customer Satisfaction had a medium effect on Market Share
(f2=0.241).

By contrast, the effects of Customer Satisfaction on Profitability (f* = 0.006) and Cost Reduction (f* =
0.015) were negligible. This suggests that customer satisfaction adds very little explanatory value for
these two competitiveness dimensions once the effects of the other predictor constructs are taken into
account.

Overall, the effect size analysis highlights Technology Use, Process Innovation, and Product Quality
as the most influential constructs in the model. These findings reinforce the idea that the contribution
of technology to firm competitiveness is largely realised through innovation and value-creation
processes rather than through direct effects alone.

5.3.5. Structural Path Analysis and Hypothesis Testing.

The proposed hypotheses were tested using the bootstrapping procedure with 5,000 resamples.
Statistical significance was assessed based on the path coefficients (B), t-values, and p-values,
following the methodological guidelines of Hair et al. (2022). A 5% significance level (p < 0.05) was
used to determine whether the proposed hypotheses were supported. The results of the structural path
analysis are reported in Table 13.

Table 13. Structural Path Coefficients and Hypothesis Testing.

Hypothe | Structural Path B t- p- Decision
sis value | value
HI Technology Use — Process Innovation 0.836 | 12.84 | <0.00 Supported
5 1
H2 Process Innovation — New  Product | 0.662 | 7.944 | <0.00 Supported
Development 1
H3 Process Innovation — Product Improvement 0.662 | 7.921 | <0.00 Supported
1
H4 New Product Development — Product Quality | 0.532 | 5.814 | <0.00 Supported
1
HS5 Product Improvement — Product Quality 0.414 | 4.328 | <0.00 Supported
1
H6 Product Quality — Customer Satisfaction 0.651 | 6.742 | <0.00 Supported
1
H7 Product Quality — Cost Reduction 0.914 | 1892 | <0.00 Supported
6 1
HS Product Quality — Profitability 0.503 | 2.215 | 0.027 Supported
H9 Product Quality — Market Share 0.345 | 2.987 | 0.003 Supported
H10 Customer Satisfaction — Market Share 0.482 | 4.756 | <0.00 Supported
1
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H11 Customer Satisfaction — Profitability 0.052 | 0.233 | 0.816 Not
Supported

HI12 Customer Satisfaction — Cost Reduction —0.16 | 0.903 | 0.369 Not
0 Supported
H13 New Product Development — Customer | 0.344 | 2.816 | 0.005 Supported

Satisfaction

H14 Product Improvement — Customer Satisfaction | —0.08 | 0.754 | 0.452 Not

2 Supported

Source: Authors' calculations based on the SmartPLS 4.1.1 output.

The structural model provides strong empirical support for the proposed framework, with 11 of the
14 direct hypotheses receiving statistical support. The findings show that Technology Use has a
strong positive effect on Process Innovation (fp = 0.836), which in turn significantly contributes to
both New Product Development (B = 0.662) and Product Improvement (B = 0.662). These results
suggest that the contribution of technological resources to innovation is largely realised through
firms’ ability to improve their processes, rather than through technology alone.

The analysis further shows that both dimensions of Product Innovation have a significant positive
effect on Product Quality, with New Product Development (f = 0.532) having a stronger effect than
Product Improvement (§ = 0.414). Product Quality then emerges as a central mechanism in the value-
creation process, with significant positive effects on Customer Satisfaction, Cost Reduction,
Profitability, and Market Share. Among these relationships, the strongest effect is observed for Cost
Reduction (B = 0.914), highlighting the important operational benefits associated with higher product
quality.

At the final stage of the proposed framework, Customer Satisfaction has a significant positive effect
on Market Share ( = 0.482), but does not have a statistically significant effect on Profitability or Cost
Reduction. Furthermore, while New Product Development has a significant direct effect on Customer
Satisfaction, the direct effect of Product Improvement is not statistically significant. This may suggest
that incremental improvements to existing products do not necessarily translate into higher customer
satisfaction unless customers perceive these improvements as meaningful or as resulting in better
product quality.

Overall, the findings provide empirical support for the proposed sequential value-creation mechanism,
in which the benefits of technology are realised through a series of interconnected capabilities.
Specifically, Technology Use strengthens Process Innovation, which supports Product Innovation and
contributes to higher Product Quality, which in turn enhances Customer Satisfaction and selected
dimensions of firm competitiveness. These results reinforce the central argument of the study:
technology creates competitive value primarily through the organisational and innovation capabilities
it enables, rather than through direct effects alone.

5.3.6. Mediation Analysis.

The significance of the indirect effects was assessed using the bootstrapping procedure, in line with
the recommendations of Hair et al. (2022). Where both direct and indirect effects were observed, the
type of mediation was determined by examining the significance and direction of the direct and
indirect paths. The results of the mediation analysis are presented in Table 14.

Table 14. Results of the Mediation Analysis.

Hy | Indirect Effect Mediato | B t- p- Type of | Decisio
pot r valu | valu | Mediation n
hesi e e

s

H1 Technology Use — New Product | Process 0.55 | 6.94 | <0.0 | Indirect-only Suppor

5 Development Innovatio | 3 01 mediation ted
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n
HI Technology Use —  Product | Process 0.55 | 6.88 | <0.0 | Indirect-only Suppor
6 Improvement Innovatio | 3 01 mediation ted

n
HI New Product Development — | Product 0.34 | 392 | <0.0 | Partial Suppor
7 Customer Satisfaction Quality 6 01 mediation ted
H1 Product Improvement — Customer | Product 0.27 | 3.15| 0.00 | Full Suppor
8 Satisfaction Quality 0 2 mediation ted
H1 New Product Development — Cost | Product 048 | 497 | <0.0 | Indirect-only Suppor
9 Reduction Quality 6 01 mediation ted
H2 | Product Improvement — Cost| Product 0.37 | 418 | <0.0 | Indirect-only Suppor
0 Reduction Quality 9 01 mediation ted
H2 | New Product Development — | Product 0.26 | 2.37 | 0.01 Indirect-only Suppor
1 Profitability Quality 8 8 mediation ted
H2 | Product Improvement — | Product 0.20 | 2.11 | 0.03 | Indirect-only Suppor
2 Profitability Quality 8 5 mediation ted
H2 | New Product Development — | Product 0.18 | 2.81 | 0.00 | Partial Suppor
3 Market Share Quality 4 5 mediation ted
H2 | New Product Development — | Customer | 0.16 | 2.74 | 0.00 | Partial Suppor
4 Market Share Satisfacti | 6 6 mediation ted

on
H2 | Product Improvement — Market | Product 0.14 | 2.28 | 0.02 | Indirect-only Suppor
5 Share Quality 3 3 mediation ted

Source: Authors' calculations based on the SmartPLS 4.1.1 output.

The mediation analysis shows that all the indirect effects are statistically significant, providing
strong support for the mediating mechanisms proposed in the conceptual framework. In particular,
Process Innovation fully mediates the relationship between Technology Use and both dimensions of
Product Innovation, suggesting that the contribution of technological resources to product innovation
is largely realised through improvements in firms’ operational processes rather than through direct
effects.

The findings also identify Product Quality as the main value-creation mechanism in the model. It
mediates the effects of New Product Development and Product Improvement on Customer
Satisfaction, Cost Reduction, Profitability, and Market Share. Notably, Product Quality fully mediates
the relationship between Product Improvement and Customer Satisfaction, whereas its mediating
effect between New Product Development and Customer Satisfaction is partial. This suggests that
new product development can influence customer satisfaction both directly and indirectly through
improvements in product quality.

In addition, Customer Satisfaction partially mediates the relationship between New Product
Development and Market Share, highlighting its role in converting the value created through new
products into improved market performance.

Overall, the mediation results provide strong empirical support for the proposed sequential value-
creation mechanism, showing that the competitive benefits of technology emerge through a series of
interconnected organisational capabilities. Specifically, Technology Use strengthens Process
Innovation, which supports Product Innovation and contributes to higher Product Quality, which then
enhances Customer Satisfaction and, ultimately, selected dimensions of competitive performance.
These findings reinforce the central theoretical proposition of the study that technology contributes to
competitive advantage primarily through indirect organisational and value-creation mechanisms
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rather than through direct effects alone.

6. Discussion.

This study examined how technology use contributes to competitive performance by focusing on
the organisational mechanisms through which technological resources are turned into tangible
business outcomes in manufacturing firms. Drawing on the Resource-Based View (RBV), Dynamic
Capabilities Theory, and Service-Dominant Logic, the study goes beyond the assumption that
technology automatically creates competitive advantage. Instead, it proposes that the value of
technological resources develops through a sequential process in which technology supports process
innovation, process innovation facilitates product innovation, product innovation improves product
quality, and higher quality strengthens customer satisfaction and, ultimately, competitive outcomes.

The empirical findings provide strong support for this perspective. Technology use does not appear to
influence competitiveness as a stand-alone strategic resource; rather, its value depends on the
organisational capabilities that firms build around it. In particular, Process Innovation emerges as a
key mechanism for converting technological resources into innovation capabilities and, subsequently,
into improved competitive outcomes. This suggests that technological investment alone is unlikely to
generate sustainable competitive advantage unless firms also develop the organisational routines,
knowledge-integration mechanisms, and innovation capabilities needed to make effective use of
technological opportunities.

The study therefore provides a more integrated understanding of how technology can contribute to
competitiveness in manufacturing environments. While previous research has often focused on direct
relationships between technology adoption, innovation, and performance, the present findings
highlight the organisational mechanisms that connect these elements and explain how technology
creates value. By identifying the sequential pathway from technological resources to competitive
outcomes, the study offers a clearer account of how firms can turn technological potential into
meaningful and sustainable competitive benefits.

The following sections discuss the main findings in relation to the theoretical foundations and
existing empirical evidence.

6.1 Technology as the Foundation of Organisational Innovation.

The empirical evidence indicates that technology use provides an important foundation for
developing firms’ innovation capabilities. Rather than creating value simply through the adoption of
digital technologies or advanced production systems, technology strengthens firms’ ability to redesign
production processes, facilitate knowledge sharing, improve operational flexibility, and support
continuous improvement.

This finding supports the central argument of the Resource-Based View (RBV) that resources create
competitive value when they are combined with firm-specific capabilities that are difficult to imitate.
From this perspective, technology is not necessarily a strategic asset on its own; its value depends
largely on how effectively firms integrate it into their organisational routines and innovation
processes.

The findings also extend the logic of Dynamic Capabilities Theory by showing that the contribution
of technological resources to competitiveness is largely realised through capability development
rather than direct performance effects. In particular, Process Innovation emerges as an important
organisational mechanism through which firms respond to technological opportunities, adapt their
operational practices, and turn technological investments into stronger innovation capabilities.

This represents an important theoretical contribution. While previous studies have identified
technology as an antecedent of innovation (Prajogo & Sohal, 2006; Nambisan et al., 2017; Blichfeldt
& Faullant, 2021; Restrepo-Morales et al., 2024), the present study goes a step further by explaining
how technology contributes to value creation and identifying the organisational mechanism through
which this occurs. By positioning Process Innovation as a key link between technological resources
and value creation, the study offers a more nuanced understanding of how technology can ultimately
contribute to competitive advantage
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6.2 From Process Innovation to Product Innovation.

The results further demonstrate that Process Innovation plays a key role in supporting Product
Innovation. Improvements in production processes create better conditions for developing new
products and improving existing ones by increasing operational flexibility, reducing production
constraints, and helping firms apply technological knowledge to market-oriented solutions.

This relationship suggests that Product Innovation does not develop independently of a firm’s internal
operational capabilities. Instead, successful product development depends on efficient, flexible, and
innovation-oriented production systems. Process Innovation therefore provides an important internal
foundation for turning technological knowledge into products with commercial value.

These findings are consistent with previous studies that identify Process Innovation as an important
antecedent of Product Innovation (Prajogo & Sohal, 2006; Atalay et al., 2013; Domnich, 2022).
However, the present study adds to this literature by highlighting the sequential nature of the
innovation process. Rather than treating process and product innovation as separate dimensions, the
findings suggest that improvements in production processes create the organisational conditions that
enable firms to develop and improve their products.

Moreover, this relationship illustrates the complementary nature of exploratory and exploitative
innovation activities. Process capabilities can support exploratory activities, such as developing new
products, while also facilitating exploitative activities, such as improving existing product lines. This
perspective is particularly relevant to manufacturing firms in emerging economies, where
strengthening internal operational capabilities can provide an important foundation for sustained
innovation performance.

6.3 Product Innovation as a Driver of Product Quality and Customer Value.

The findings show that Product Innovation contributes to competitive performance mainly through
its effects on Product Quality and the value perceived by customers. Both New Product Development
and improvements to existing products were found to enhance perceived product quality and customer
satisfaction, suggesting that the competitive value of innovation comes not simply from offering a
wider range of products, but from improving the characteristics that matter to customers.

One possible explanation is that innovation becomes strategically valuable when technological
improvements are reflected in tangible product attributes, such as greater reliability, better
functionality, and more consistent performance. Product Quality therefore serves as an important link
between firms’ internal innovation capabilities and the value they deliver to customers.

This interpretation is consistent with Service-Dominant Logic, which argues that value is not simply
embedded in products but emerges through customers’ experiences and evaluations of their use. From
this perspective, Product Innovation creates meaningful value when customers recognise
improvements in product performance, functionality, and usefulness.

The findings also support previous empirical research identifying Product Quality as an important
determinant of Customer Satisfaction (Bhowmick & Seetharaman, 2023; Daffa & Simanjuntak, 2024;
Utama Nst et al., 2024). However, the present study extends this perspective by showing that Product
Quality i1s an important mediating link through which firms’ innovation capabilities are translated into
customer value and, ultimately, competitive outcomes.

6.4 Product Quality and Customer Satisfaction as Complementary Drivers of Competitive
Performance.

The results further demonstrate that Product Quality has a direct contribution to several dimensions
of competitive performance, including cost efficiency, profitability, and market share. This finding
highlights the strategic importance of quality as both an operational capability and a market-oriented
resource.

Higher product quality enables firms to reduce inefficiencies related to defects, rework, and after-
sales problems while also strengthening customer trust and market position. Quality improvements
can therefore generate both internal efficiency gains and external competitive benefits.
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In contrast, Customer Satisfaction has a more specific role in the model, showing a positive effect on
Market Share but no significant direct effect on Profitability or Cost Reduction. Rather than indicating
a contradiction, this finding suggests that customer-related outcomes may influence different
dimensions of competitiveness through different mechanisms.

Customer satisfaction primarily reflects market-oriented benefits, including customer retention,
loyalty, repeat purchases, and positive effects on corporate reputation. Profitability, however, depends
on a broader range of factors, including pricing strategies, production costs, resource utilisation, and
financial management. The financial benefits associated with customer satisfaction may therefore
emerge indirectly and over a longer period rather than through an immediate effect on profitability.

This finding provides an important theoretical implication by suggesting that customer satisfaction
should not necessarily be viewed as an immediate indicator of financial performance, but rather as a
strategic market capability that can contribute to longer-term value creation. This interpretation is
consistent with previous research showing that customer satisfaction is more closely associated with
market-related outcomes than with short-term financial performance (Anderson & Sullivan, 1993;
Oliver, 1999). It also supports recent evidence suggesting that customer satisfaction strengthens
customer loyalty and contributes to improved market performance (Sihombing et al., 2025).

6.5 The Mediating Mechanisms of Value Creation.

The mediation analysis provides further insight into how technology contributes to competitive
performance. All indirect effects were statistically significant, indicating that the relationship between
Technology Use and competitive performance is largely transmitted through a sequence of
interconnected organisational capabilities rather than occurring directly. Specifically, Technology Use
strengthens Process Innovation, which supports Product Innovation, contributes to higher Product
Quality, and can enhance Customer Satisfaction, ultimately affecting different dimensions of firm
competitiveness.

These findings suggest that the competitive value of technology does not come simply from acquiring
or using technological resources. Instead, competitive advantage depends on firms’ ability to combine
these resources with complementary organisational capabilities and use them effectively throughout
the innovation process. In this sense, Process Innovation, Product Innovation, Product Quality, and
Customer Satisfaction represent successive stages through which technological resources can be
transformed into market and economic value.

From a theoretical perspective, the findings highlight the complementary contribution of the
Resource-Based View, Dynamic Capabilities Theory, and Service-Dominant Logic. The Resource-
Based View explains why technological resources can have strategic value, while Dynamic
Capabilities Theory helps explain how firms adapt, reconfigure, and use these resources through
innovation capabilities. Service-Dominant Logic further emphasises that the value generated through
these activities is ultimately reflected in the quality of products and the value perceived by customers.

Accordingly, the main theoretical contribution of this study lies in showing that the relationship
between Technology Use and competitive performance is better understood as a capability-driven
process of value creation than as a simple technology—performance relationship. By identifying the
sequential roles of Process Innovation, Product Innovation, Product Quality, and Customer
Satisfaction, the study provides a more integrated explanation of how firms can turn technological
resources into meaningful and sustainable competitive benefits.

7. Conclusion.

This study sought to explain how technological resources are transformed into competitive
advantage within manufacturing firms by developing and testing a model that links Technology Use
with Process Innovation, Product Innovation, Product Quality, Customer Satisfaction, and competitive
performance. The findings show that technology does not create competitive advantage through a
direct effect. Instead, its contribution is realised through a sequence of organisational and innovation
capabilities that enables firms to turn technological resources into market and economic value.
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of technology-driven value creation. The findings indicate that technology acts as an enabling
strategic resource, while Process Innovation, Product Innovation, Product Quality, and Customer
Satisfaction provide complementary mechanisms through which this resource can be converted into
competitive benefits. In doing so, the study brings together the Resource-Based View, Dynamic
Capabilities Theory, and Service-Dominant Logic to provide a more integrated explanation of how
firms create and capture value from technology.

From a managerial perspective, the findings suggest that technology investments are unlikely to
deliver their full competitive potential unless they are supported by efforts to improve production
processes, strengthen innovation capabilities, enhance product quality, and develop human capital.
Managers should therefore view technology not as an isolated investment, but as part of a broader
capability-building strategy focused on creating sustainable competitive value.

Although the study provides important theoretical and practical insights, its findings should be
interpreted in light of several limitations. The research focused on manufacturing firms within a single
industrial and geographical context and used a cross-sectional research design, which limits the ability
to capture how capabilities develop and evolve over time. Future research could test the proposed
model across different industries and institutional contexts, use longitudinal designs to examine the
development of capabilities over time, and extend the framework by incorporating additional
organisational and technological factors, such as digital transformation, organisational resilience,
knowledge management, and artificial intelligence.
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