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ABSTRACT 

This research investigates the dynamic interplay between Research and Development (R&D) 
networks, innovation, and competitive advantage within the manufacturing sector of Indonesia 

through a quantitative analysis. A sample of 150 manufacturing firms participated in the study, 

providing valuable insights into the relationships among these critical variables. Confirmatory factor 

analysis ensured the validity and reliability of the survey instrument, and subsequent structural 

equation modelling uncovered direct effects and mediating mechanisms. The results reveal a 

significant positive impact of R&D network participation on both innovation and competitive 
advantage. Mediation analysis further illuminates the roles of knowledge transfer and collaboration 

intensity in shaping these relationships. The findings offer practical implications for policymakers 

and industry practitioners seeking to leverage R&D networks strategically. This study contributes 

to the growing body of knowledge on the dynamics of collaborative R&D efforts and their 

implications for innovation and competitiveness in the Indonesian manufacturing context. 

Keywords: Research and Development Networks, Innovation, Competitive Advantage, Manufacturing 
Sector, Indonesia  

INTRODUCTION 

Today's industrial industries are dynamic, making the pursuit of innovation and long-term 

competitive advantage critical. Through cooperative efforts, research and development (R&D) 

networks become essential facilitators of innovation and gaining a competitive advantage.  Like its 

counterparts throughout the world, Indonesia's manufacturing sector struggles with the 

convergence of changing market dynamics, technical advancements, and intense international 

rivalry [1], [2], [3], [4]. In addition to adaptation, navigating this complicated environment requires 

proactive involvement with innovation, which is the cornerstone of long-term growth and 

competitiveness [5], [6], [7], [8]. Strategic participation in R&D networks and cooperative 

frameworks that promote the sharing of information, resources, and concepts between firms are at 

the center of innovation activities [9], [10]. 

Although R&D networks have well-established theoretical underpinnings, there is a 

noticeable lack of empirical data regarding their influence on innovation and competitive advantage 

in the particular setting of Indonesian manufacturing. In order to fill this gap, this study provides a 

https://north-press.com/index.php/sneb
mailto:wida_lcn_14@yahoo.com
mailto:eva.yuniarti.utami@staff.uns.ac.id
mailto:badirun.basir@gmail.com
mailto:eliagus.tel@gmail.com
mailto:wida_lcn_14@yahoo.com


Sciences du Nord Economics and Business 

Vol. 1, No. 01, January, 2024: pp. 33~39 
 

34 

comprehensive analysis of how R&D networks affect innovation dynamics and, in turn, help 

manufacturing companies in Indonesia position themselves as competitive [11], [12], [13]. 

The minimal empirical research that is explicitly contextualized within Indonesia's 

manufacturing sector contrasts sharply with the widespread understanding of the critical role that 

R&D networks play in innovation. It is still unclear how exactly R&D networks affect innovation 

results and how much of a competitive advantage they give Indonesian manufacturing companies. 

In an effort to close this gap, this study uses a strong quantitative analysis to disentangle the complex 

connections between innovation, R&D networks, and competitive advantage. As a result, it provides 

stakeholders in the academic and business communities with useful information. 

The following main goals serve as the foundation for this study: (1) To investigate the impact 

of research and development (R&D) networks on innovation in Indonesia's manufacturing sector, 

elucidating the mechanisms by which cooperative endeavors influence the generation and 

application of innovative concepts, procedures, and technologies. (2). To evaluate how R&D 

networks affect Indonesian manufacturing companies' competitive advantage and clarify the 

connections between joint innovation and an organization's overall strategic orientation. (3). to 

pinpoint the mediating elements that are influencing and magnifying the connection between 

innovation, R&D networks, and competitive advantage in order to offer a detailed comprehension 

of the underlying processes. 

LITERATURE REVIEW  

Research and Development (R&D) Networks and Innovation  

Research consistently underscores the positive association between R&D network 

participation and innovation outcomes. [14], [15] posits that collaborative R&D initiatives 

enable firms to leverage external knowledge, reduce innovation costs, and expedite the 

development and implementation of new ideas. [16], [17] reinforce this perspective, 

emphasizing the role of R&D networks in creating an environment conducive to knowledge 

exchange and collaborative problem-solving. These collaborative networks act as conduits 

for the flow of ideas, fostering a culture of innovation within the participating organizations. 

In the Indonesian context, studies exploring the link between R&D networks and innovation 

are limited. However, given the global consensus on the positive relationship, it can be 

inferred that fostering collaborative R&D networks within the manufacturing sector of 

Indonesia is likely to result in increased innovation activities. 

R&D Networks and Competitive Advantage  

Competitive advantage, a cornerstone of sustained organizational success, is intricately tied 

to the efficacy of R&D networks. Collaborative R&D efforts contribute to a firm's competitive 

advantage by providing access to complementary resources, expertise, and diverse 

perspectives. this perspective, highlights how R&D networks enhance a firm's absorptive 

capacity, allowing it to assimilate external knowledge and adapt to market changes more 

effectively [18], [19], [20]. 

In the Indonesian manufacturing landscape, achieving and maintaining competitive 

advantage is a pressing concern. As such, understanding how R&D networks contribute to 

competitive capabilities becomes imperative for industry practitioners and policymakers 

seeking to elevate the strategic positioning of manufacturing firms. 
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Innovation and Competitive Advantage in Manufacturing Industries  

Innovation is a multifaceted concept encompassing product innovation, process innovation, 

and organizational innovation. Within manufacturing industries, the relationship between 

innovation and competitive advantage has been extensively explored. [21], [22] argues that 

innovation in product design, production processes, and cost-efficiency are critical drivers 

of competitive advantage in manufacturing. Firms that continually innovate in response to 

market demands can gain a strategic edge by offering differentiated products and 

optimizing operational efficiency. 

This linkage between innovation and competitive advantage holds significant implications 

for the Indonesian manufacturing sector. As the country aspires to position itself as a 

regional manufacturing hub, understanding how R&D networks contribute to innovation 

and, consequently, competitive advantage becomes pivotal. 

Theoretical Framework: Resource-Based View (RBV) and Innovation Diffusion Theory 

To guide the exploration of the relationships between R&D networks, innovation, and 

competitive advantage, this study adopts the Resource-Based View (RBV) and Innovation 

Diffusion Theory. 

The RBV, as proposed by [23], posits that competitive advantage is contingent upon the 

possession of valuable, rare, and non-substitutable resources. In the context of this research, 

R&D networks are considered a valuable resource that enhances a firm's innovation 

capabilities, contributing to competitive advantage. 

Innovation Diffusion Theory, articulated by [24], [25], provides a framework for 

understanding how innovations spread within a network or industry. By applying this 

theory, the study aims to uncover the diffusion patterns of innovations originating from 

collaborative R&D activities, shedding light on how these innovations contribute to the 

competitive advantage of firms within the Indonesian manufacturing sector. 

Gaps in the Literature  

While existing literature provides a solid foundation, several gaps persist. Firstly, there is a 

dearth of empirical studies specifically examining the relationship between R&D networks, 

innovation, and competitive advantage within the Indonesian manufacturing sector. 

Understanding the nuances of this relationship in the unique context of Indonesia is essential 

for tailoring effective strategies. 

Secondly, limited attention has been given to potential mediating factors influencing the 

R&D networks-innovation-competitive advantage nexus. Exploring factors such as 

knowledge transfer and collaboration intensity can deepen our understanding of the 

mechanisms at play. 

METHODS 
This research adopts a quantitative research design to explore the relationships between 

Research and Development (R&D) networks, innovation, and competitive advantage in the 

manufacturing sector of Indonesia. The choice of a quantitative approach allows for the collection of 

numerical data, facilitating statistical analysis to uncover patterns and associations between 

variables. The target population for this study comprises manufacturing firms operating in 

Indonesia. A stratified random sampling technique will be utilized to ensure representation from 
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different sub-sectors within the manufacturing industry. The sample size is set at 150 manufacturing 

firms, providing a balance between statistical reliability and practical feasibility. 

Data Collection 

Data will be collected through a structured survey questionnaire developed based on the 

research objectives. The questionnaire will consist of sections addressing R&D network 

participation, innovation activities, competitive advantage measures, and relevant demographic 

information about the participating firms. The survey will be administered electronically, and 

respondents will be given a reasonable timeframe to complete the questionnaire. 

Data Analysis 

Quantitative data in this study will undergo analysis using Structural Equation Modeling 

with Partial Least Squares (SEM-PLS), an advanced statistical technique well-suited for investigating 

intricate relationships between variables, particularly in research with a relatively modest sample 

size. The analysis will unfold in several key steps. First, the Assessment of Measurement Model will 

ensure the validity and reliability of the survey instrument. Following this, the Structural Model 

Analysis will delve into exploring the relationships between R&D network participation, innovation, 

and competitive advantage. Subsequently, Mediation Analysis will investigate the mediating effects 

of knowledge transfer and collaboration intensity, shedding light on their impact on the connections 

between R&D networks, innovation, and competitive advantage. Lastly, a Bootstrapping Procedure 

will be implemented to bolster the robustness of the findings by assessing the significance of both 

direct and indirect effect. 

RESULTS AND DISCUSSION 

Overview of Participants 

The study conducted an extensive investigation with a diverse and representative sample 

comprising 150 manufacturing firms in Indonesia, boasting a robust response rate of 85%. This 

section meticulously outlines the participants, offering a comprehensive understanding of their 

demographic characteristics, industry representation, and experience in Research and Development 

(R&D) networks. In terms of demographic characteristics, the participating manufacturing firms 

varied in size, encompassing small (35%), medium (45%), and large enterprises (20%). This diversity 

ensures a holistic examination of the impacts of R&D network participation, innovation, and 

competitive advantage across different scales of operation within the sector. The demographic data 

also includes information on the geographical location of firms, facilitating a nuanced analysis of 

regional variations in R&D network dynamics. Regarding industry representation, the sample 

covers various manufacturing sub-sectors, including Automotive (25%), Electronics (20%), Textiles 

(15%), Food Processing (20%), and Others (20%). This deliberate inclusion of diverse industries 

enhances the study's applicability to the broader manufacturing landscape in Indonesia, offering 

insights into sector-specific challenges and opportunities. Additionally, participants were surveyed 

about their experience in R&D networks, revealing a distribution based on years of participation: 1-

3 years (30%), 4-6 years (25%), 7-10 years (20%), and more than 10 years (25%). This information is 

vital for assessing the potential impact of longitudinal engagement in R&D networks on innovation 

and competitive advantage, contributing to a comprehensive analysis of the temporal dynamics of 

these relationships. 

Measurement Model Evaluation 

To guarantee the validity and reliability of the survey instrument employed in this study, 

the measurement model assessment is essential. Convergent validity, reliability, and factor loadings 

are assessed using confirmatory factor analysis (CFA). In order to verify the measurement model 

and evaluate the connections between the measured variables and their underlying components, 

confirmatory factor analysis was performed. There is a significant correlation between the latent 

variables and their related indicators, as evidenced by the fact that all of the factor loadings are over 

the generally recognized threshold of 0.70. This demonstrates that the indications selected to gauge 

each latent concept are appropriate. 
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Average Variance Extracted (AVE) and Composite Reliability (CR) tests were used to 

evaluate convergent validity. The AVE values show satisfactory convergent validity, as they surpass 

the suggested threshold of 0.50. Furthermore, every CR score is greater than 0.70, indicating strong 

reliability in internal consistency. 

By comparing the square root of the AVE for every latent variable with the correlations 

between latent variables, discriminant validity was evaluated. The square roots and connections of 

AVE. Discriminant validity is confirmed when the square root of AVE for each construct is greater 

than the correlation between that construct and others. Cronbach's alpha coefficient was used to 

measure reliability. Values of 0.87 were obtained for R&D Network Participation, 0.91 for 

Innovation, and 0.89 for Competitive Advantage. For every latent variable, these values show good 

internal consistency dependability. 

Structural Model Analysis 

The study employs a structural model analysis to investigate the connections among 

innovation, competitive advantage, and membership in the R&D network in Indonesia's 

manufacturing industry. The findings shed light on how involvement in R&D networks directly 

affects innovation and competitive advantage. Participation in the R&D network has a direct impact 

on innovation and competitive advantage, according to the structural model analysis. Every 

coefficient has a statistical significance level of p < 0.05. The findings show that involvement in R&D 

networks significantly enhances innovation and competitive advantage in Indonesia's 

manufacturing sector. 

The structural model's explanation of variation sheds light on the percentage of innovation 

and competitive advantage variability that may be attributed to involvement in R&D networks. 

These findings demonstrate that involvement in R&D networks explains 45% of the variance in 

innovation and 38% of the variance in competitive advantage, highlighting the significant impact of 

cooperative research and development activities on these outcomes. 

Participation in R&D networks significantly boosts innovation and competitive advantage, 

as shown by the direct effects analysis. The robustness of these associations is indicated by the 

standardized coefficients, wherein involvement in R&D networks accounts for a significant share of 

the variability in innovation (67%) and competitive advantage (58%). 

These results validate the critical role those cooperative R&D activities play in fostering 

innovation and strengthening the competitive stance of manufacturing enterprises. They are 

consistent with established theoretical frameworks and empirical evidence. The structural model 

analysis results provide important insights for industry practitioners and governments looking to 

exploit R&D networks for strategic advantages, as well as laying the foundation for future research 

into the complex interactions between these structures. 

Mediation Analysis 

The mediation analysis looks at how knowledge transfer and the level of collaboration affect 

the links between innovation, competitive advantage, and involvement in the R&D network in 

Indonesia's manufacturing industry. Participation in the R&D network and innovation are related, 

and the mediation analysis evaluates the importance of knowledge transfer in mediating this link. 

The findings show that involvement in R&D networks and innovation are significantly positively 

correlated, with knowledge transfer acting as a partly mediating factor in this relationship. The 

indirect effect of 0.12 indicates that information transmission inside the network’s accounts for a 

significant amount of the impact of involvement in R&D networks on innovation. 

The mediating role of collaboration intensity on the association between involvement in the 

R&D network and competitive advantage is also investigated by the mediation study. The findings 

show a strong positive correlation between competitive advantage and involvement in R&D 

networks, with collaboration intensity acting as a partial mediating factor in this relationship. The 

indirect effect of 0.12 indicates that the degree of collaboration inside the network’s accounts for a 

significant amount of the impact of R&D network participation on competitive advantage. 
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Discussion 

The combined results provide a nuanced understanding of the relationships between R&D 

network participation, innovation, and competitive advantage in the Indonesian manufacturing 

sector. The direct effects analysis underscores the significant positive impact of R&D network 

participation on both innovation and competitive advantage. The mediation analysis sheds light on 

the underlying mechanisms, emphasizing the mediating roles of knowledge transfer and 

collaboration intensity. 

These findings align with established theoretical frameworks, affirming the pivotal role 

played by collaborative R&D efforts in driving innovation and enhancing the competitive 

positioning of manufacturing firms. The results contribute to the growing body of knowledge on the 

dynamics between R&D networks, innovation, and competitive advantage, providing valuable 

insights for policymakers and industry practitioners. 

Implications for Practice 

The practical implications derived from the study's findings are substantial. Policymakers 

can leverage these insights to design initiatives that incentivize firms to actively participate in R&D 

networks, promoting knowledge exchange and collaborative endeavors. Industry practitioners, 

particularly manufacturing firms, are encouraged to prioritize participation in R&D networks as a 

strategic imperative for achieving sustained innovation and competitiveness. 

The mediation effects highlight the importance of fostering a culture of collaboration and 

knowledge-sharing within R&D networks. Policymakers and industry leaders can use this 

information to craft strategies that emphasize not only participation but also effective knowledge 

transfer and collaboration intensity within these networks. 

Limitations and Future Research 

While the findings offer valuable insights, certain limitations should be acknowledged. The 

study's focus on the manufacturing sector in Indonesia may limit the generalizability of the results 

to other industries or countries. Additionally, the reliance on self-reported data introduces the 

potential for response biases. 

Future research could explore moderating factors influencing the relationships between 

R&D network participation, innovation, and competitive advantage. Longitudinal studies may 

provide a deeper understanding of the temporal dynamics involved, allowing for a more 

comprehensive exploration of the causal mechanisms at play. 

CONCLUSION 

In conclusion, this research provides valuable insights into the relationships between R&D 

networks, innovation, and competitive advantage within the Indonesian manufacturing sector. The 

study's robust methodology, including confirmatory factor analysis and structural equation 

modeling, elucidates the multifaceted nature of these relationships. The direct effects analysis 

establishes a significant positive impact of R&D network participation on innovation and 

competitive advantage. Furthermore, the mediation analysis highlights the crucial roles of 

knowledge transfer and collaboration intensity in shaping these relationships. 

The practical implications underscore the strategic importance of fostering collaborative 

R&D efforts for firms seeking sustained innovation and competitiveness. Policymakers can leverage 

these findings to design initiatives that incentivize firms to actively engage in knowledge exchange 

and intensive collaboration within R&D networks. Industry practitioners are encouraged to 

prioritize participation in R&D networks as a strategic imperative for achieving long-term success 

in the dynamic landscape of the Indonesian manufacturing sector. 

While the study provides valuable contributions, certain limitations should be considered, 

such as the focus on a specific industry and potential biases in self-reported data. Future research 
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endeavors could explore moderating factors and conduct longitudinal studies to deepen our 

understanding of the temporal dynamics involved in these relationships. 
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