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This study develops a conceptual framework integrating Lean Production, Value 

Stream Mapping (VSM), Industry 4.0 capability, and information quality to 

enhance production logistics integration and logistics performance in the 

automotive industry. The motivation of this study arises from the fragmented 

nature of existing literature, where Lean Production, digital transformation, and 

logistics optimization are often discussed separately without a unified conceptual 

structure. The automotive industry, characterized by high complexity and 

dynamic supply chain interactions, requires a more integrated approach to 

improve efficiency and responsiveness across production and logistics 

systems.The study employs a conceptual paper approach based on literature 

synthesis to identify key relationships among Lean Production, Value Stream 

Mapping, Industry 4.0 capability, information quality, production logistics 

integration, and logistics performance. Lean Production focuses on waste 

reduction and process efficiency, while Value Stream Mapping supports the 

visualization of material and information flows to identify inefficiencies. Industry 

4.0 capability enhances real-time data integration and system connectivity, 

improving information quality and decision-making processes. These elements 

collectively contribute to strengthening production logistics integration as a 

central mechanism for improving logistics performance. The proposed 

conceptual framework suggests that Lean Production, Value Stream Mapping, 

Industry 4.0 capability, and information quality positively influence production 

logistics integration, which in turn enhances logistics performance. The 

integration of lean and digital capabilities provides a more comprehensive 

approach to managing material flow, information flow, and operational 

coordination in automotive manufacturing systems. This study contributes to the 

literature by providing a unified conceptual model that bridges lean 

manufacturing and Industry 4.0 in the context of logistics systems, offering a 

foundation for future empirical validation and industrial application. 
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1. Introduction 

1.1 Background 

The automotive industry is a manufacturing sector 

characterized by high levels of competition and 

significant process complexity [1]. Production activities 

in this industry involve various interconnected processes, 

from material procurement and production processes, 

quality control, component distribution, and logistics 

system management [2][3]. This complexity requires 

automotive companies to maintain operational efficiency 

and ensure the smooth flow of materials and information 

to optimally achieve production targets. Furthermore, 

increasing market demands for product quality, on-time 

delivery, and production flexibility are driving companies 

to continuously improve their manufacturing systems. 

This makes production and logistics process efficiency a 

crucial factor in enhancing the competitiveness of the 

automotive industry [4]. 

Lean production is one approach widely used to 

improve operational efficiency in the manufacturing 

industry [5]. The lean production concept focuses on 

eliminating waste, increasing value-added activities, and 

optimizing production and logistics process flows. This 

approach evolved from lean manufacturing principles, 

which emphasize continuous improvement to create a 

more effective and responsive production system. Lean 

production is implemented not only in production but also 

in logistics systems and supply chain management, as all 

operational activities are interconnected and support a 

smooth manufacturing process [6]. By implementing lean 

production, companies are expected to reduce waste, 

increase productivity, and accelerate process flow within 

production and logistics systems [7]. 

To support lean production implementation, value 

stream mapping (VSM) is a widely used method for 

mapping material flow and information flow within 

manufacturing processes [8]. This method helps 

companies identify bottlenecks, delays, waiting times, 

and non-value-added activities that impact operational 

efficiency [9]. Through comprehensive process 

visualization, companies can understand the relationship 

between production and logistics activities more 

systematically. Furthermore, value stream mapping plays 

a role in improving coordination between material flow 

and information flow, thus supporting production 

logistics integration within the manufacturing system. 

Therefore, the use of value stream mapping is crucial in 

efforts to improve the effectiveness of logistics systems 

in the automotive industry [10]. 

The development of Industry 4.0 has also 

transformed modern production and logistics systems 

through the use of digital technology and real-time 

information integration [11]. The Industry 4.0 concept 

emphasizes the use of information quality, production 

control, data integration, and monitoring systems to 

support the effectiveness of manufacturing operations. 

The presence of digital technology enables companies to 

obtain faster, more accurate, and more integrated 

information, thus supporting more responsive operational 

decision-making. Furthermore, the implementation of 

Industry 4.0 is also considered capable of strengthening 

the implementation of lean production because 

companies can increase visibility into overall production 

and logistics activities. Therefore, the integration of lean 

production and Industry 4.0 is a strategic approach to 

improving logistics performance in the automotive 

industry [12]. 

Although research on lean production, value stream 

mapping, logistics systems, supply chain management, 

and Industry 4.0 has grown rapidly, studies that integrate 

all these concepts within a single conceptual framework 

are still relatively limited, particularly in the automotive 

industry context. Some studies focus more on increasing 

production efficiency and reducing waste, while others 

focus more on the digitalization of manufacturing 

systems and information control [13]. However, 

improving logistics performance is not only influenced by 

material flow efficiency, but also by information flow 

synchronization, information quality, and integrated 

coordination of production and logistics processes [14]. 

Therefore, it is necessary to develop a conceptual 

framework that can explain the relationship between lean 

production, value stream mapping, Industry 4.0 

capability, information quality, and production logistics 

integration to support improved logistics performance in 

the automotive industry. 

 

1.2 Problem Formulation 

Research on lean production, logistics systems, value 

stream mapping, and Industry 4.0 in the automotive 

industry shows that each concept is still largely studied in 

isolation [15]. Lean manufacturing studies generally 

focus on waste reduction and increased production 

process efficiency, while research related to Industry 4.0 

focuses more on the use of digital technology, 

information quality, and production control to support 

manufacturing and logistics activities [16]. This situation 

indicates that the integration of lean approaches and 

digital capabilities in supporting logistics performance 

has not been comprehensively explained [17]. 

Furthermore, value stream mapping is still primarily used 

as a tool for mapping production processes rather than as 

an integrative approach capable of connecting material 

flow and information flow within a manufacturing 

logistics system. However, improving logistics 

performance in the automotive industry requires 

synchronization between production activities, 

information flow, and comprehensive logistics 

coordination. Therefore, a conceptual framework is 
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needed that can explain the relationship between lean 

production, value stream mapping, Industry 4.0 

capability, information quality, and production logistics 

integration in improving logistics performance in the 

automotive industry. 

 

1.3 Research Objectives and Benefits 

This research aims to develop a conceptual framework 

that integrates lean production, value stream mapping, 

Industry 4.0 capability, information quality, and 

production logistics integration in the context of 

improving logistics performance in the automotive 

industry. Furthermore, this research aims to explain the 

relationships between variables that play a role in 

supporting the synchronization of material flow, 

information flow, and logistics activities within the 

manufacturing system. Through the development of this 

conceptual framework, this research is expected to 

provide a more structured overview of the integration of 

lean approaches and digital capabilities in supporting 

operational efficiency in the automotive industry [18]. 

Theoretically, this research is expected to strengthen the 

development of lean production and Industry 4.0 studies 

through an integrative approach in manufacturing 

logistics systems. This research also contributes to 

broadening understanding of the role of value stream 

mapping and information quality in supporting 

production logistics integration. Practically, the research 

results are expected to serve as a reference for automotive 

manufacturing companies in understanding the 

importance of integration between production systems, 

information technology, and logistics activities to 

improve efficiency, process coordination, and overall 

logistics performance. 

  

2. Research Methodology 

This study uses a conceptual paper approach with a 

literature-based analysis method to develop a conceptual 

framework regarding the integration of lean production, 

value stream mapping, Industry 4.0 capability, 

information quality, and production logistics integration 

in improving logistics performance in the automotive 

industry. The conceptual paper approach was chosen 

because this study focuses on developing conceptual 

relationships between variables based on a synthesis of 

relevant literature, rather than on direct empirical testing. 

Through this approach, the study aims to build a more 

structured theoretical understanding of the integration of 

lean and digital manufacturing approaches in 

manufacturing logistics systems. 

Data sources in this study were obtained from 

Scopus-indexed scientific publications related to lean 

production, value stream mapping, logistics systems, 

supply chain management, Industry 4.0, production 

control, information quality, and automotive 

manufacturing. The literature used consisted of journal 

articles and conference papers relevant to the research 

topic. All documents were analyzed to identify dominant 

research themes, relationships between variables, and 

research development directions related to improving 

logistics performance in the automotive industry. 

The research phase begins with the identification of 

literature based on the relevance of the research topic and 

keywords. This is followed by a classification and 

grouping of the literature based on key themes, such as 

lean production, logistics systems, value stream mapping, 

Industry 4.0, and production logistics integration. 

Following the grouping process, the research continues 

with a conceptual analysis to identify interrelationships 

between variables and identify research gaps in previous 

research. This analysis serves as the basis for developing 

the research's conceptual framework. 

 

 
Fig. 1. Research Flow Diagram 

 

In this study, lean production, value stream mapping, 

Industry 4.0 capability, and information quality are 

positioned as the main variables influencing production 

logistics integration and logistics performance. The 

relationships between these variables are analyzed 

theoretically based on a synthesis of the reviewed 

literature. The resulting conceptual framework is then 

used to explain how the integration of a lean approach and 

digital capabilities can support increased logistics system 

effectiveness in the automotive industry. 

The results of this study include the development of 

a conceptual framework that illustrates the relationships 

between lean production, value stream mapping, Industry 

4.0 capability, information quality, production logistics 

integration, and logistics performance. This framework is 

expected to serve as a theoretical basis for further 

research, particularly empirical research aimed at 
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examining the relationships between these variables in 

the context of the automotive manufacturing industry. 

3. Result and Discussion 

4.1 Dominant Research Themes 

Literature analysis shows that research in the 

automotive industry is dominated by lean production, 

logistics systems, supply chain management, value 

stream mapping, and Industry 4.0. The primary focus of 

research generally relates to increasing operational 

efficiency, reducing waste, optimizing material flow, and 

improving coordination of production and logistics 

processes. Furthermore, several studies emphasize the 

importance of information integration and production 

control in supporting the effectiveness of modern 

manufacturing systems. 

Lean production is one of the most frequently 

discussed topics in automotive manufacturing research. 

Most studies explain that implementing lean production 

can improve process efficiency by eliminating non-value-

added activities, reducing waiting times, and increasing 

the smoothness of production flow. Furthermore, the lean 

approach is also associated with improved logistics 

performance due to its ability to improve material flow 

coordination and reduce waste in operational activities. 

Research related to value stream mapping shows that 

the method is widely used to map material flow and 

information flow within production systems. The use of 

VSM helps companies identify bottlenecks, delays, and 

process flow imbalances that impact the effectiveness of 

logistics systems. However, most studies still use VSM as 

a production process analysis tool and have not developed 

the approach in the context of comprehensive logistics 

and information system integration.s 

 

Table.1 Dominant Research Themes 

Main Theme Research Focus 

Lean Production 
Waste reduction, 

efficiency 

Value Stream Mapping 
Material & information 

flow 

Industry 4.0 Digital integration 

Information Quality 
Data accuracy & 

visibility 

Logistics Performance Operational efficiency 

 

The Dominant Research Themes table shows that 

research in the automotive industry is dominated by lean 

production, value stream mapping, logistics systems, 

Industry 4.0, and logistics performance. These results 

indicate that the focus of research remains on improving 

operational efficiency, integrating production and 

logistics processes, and utilizing digital technology to 

support modern manufacturing systems. 

Furthermore, the development of Industry 4.0 

demonstrates increasing attention to the use of digital 

technology to support manufacturing and logistics 

activities. Research related to Industry 4.0 generally 

discusses information quality, production control, data 

integration, and monitoring systems to increase visibility 

and responsiveness in operational processes. The 

presence of digital technology is considered capable of 

strengthening the implementation of lean production 

because companies can obtain information more quickly, 

accurately, and integratedly to support operational 

decision-making. 

Based on the results of the literature synthesis, it is 

understood that the relationship between lean production, 

value stream mapping, Industry 4.0 capability, and 

information quality is strongly linked in supporting 

production logistics integration and logistics 

performance. However, research integrating all these 

variables within a single conceptual framework is still 

relatively limited. Therefore, this study develops a 

conceptual model that connects all these variables as a 

basis for understanding improved logistics performance 

in the automotive industry. 

 

4.2 Proposed Conceptual Framework 

The conceptual framework developed in this study 

explains that lean production, value stream mapping, 

Industry 4.0 capability, and information quality are the 

main factors influencing production logistics integration. 

Furthermore, production logistics integration plays a role 

in supporting improved logistics performance in the 

automotive industry. 

Within this framework, lean production is positioned 

as an approach focused on reducing waste and increasing 

the efficiency of production and logistics processes. 

Meanwhile, value stream mapping serves as a tool to 

identify the relationship between material flow and 

information flow, enabling companies to understand 

points of inefficiency within operational systems. 

Furthermore, Industry 4.0 capability and information 

quality support real-time information integration, thereby 

enhancing coordination and visibility in production and 

logistics activities. 

Through the integration of all these variables, 

companies are expected to be able to more effectively 

synchronize production, information, and logistics 

activities. Therefore, improved logistics performance is 

influenced not only by material flow efficiency but also 

by the company's ability to integrate information systems, 

production control, and logistics coordination. 
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Fig. 2. Proposed Conceptual Framework 

 

The proposed conceptual framework illustrates the 

relationship between lean production, value stream 

mapping, Industry 4.0 capability, and information quality 

on production logistics integration and logistics 

performance. The conceptual framework demonstrates 

that the integration of lean approaches and digital 

capabilities plays a critical role in improving the 

effectiveness of logistics systems in the automotive 

industry. 

 

4.3 Research Gap and Novelty 

The literature analysis shows that most previous 

studies still discuss lean production, value stream 

mapping, and Industry 4.0 separately. Lean production 

research focuses more on process efficiency and waste 

reduction, while Industry 4.0 research emphasizes 

digitalization and technology integration within 

manufacturing systems. Furthermore, research related to 

value stream mapping is generally used as a tool for 

mapping production processes without directly linking it 

to logistics system integration and information quality. 

Based on these conditions, the novelty of this 

research lies in the development of a conceptual 

framework that integrates lean production, value stream 

mapping, Industry 4.0 capability, information quality, and 

production logistics integration into a single conceptual 

model to improve logistics performance in the automotive 

industry. This research also positions production logistics 

integration as a connecting variable between the lean 

approach and digital capabilities in supporting the 

effectiveness of manufacturing logistics systems. 

Table 2, research gap and novelty, shows that most 

previous studies still discuss lean production, value 

stream mapping, and Industry 4.0 separately. Therefore, 

this research offers novelty in the form of developing a 

conceptual framework that integrates all these variables 

within the context of production logistics integration and 

logistics performance in the automotive industry. 

 

Table 2. Research Gap and Novelty 

Previous 

Studies 
Research Gap 

Research 

Novelty 

Studies focus 

on lean 

production 

implementation 

Limited 

integration with 

digital 

manufacturing 

systems 

Integration of 

lean 

production 

and Industry 

4.0 capability 

Studies 

emphasize 

Industry 4.0 

and automation 

Limited 

discussion on 

logistics 

integration 

Focus on 

production 

logistics 

integration 

Studies use 

Value Stream 

Mapping 

mainly for 

process 

mapping 

Limited 

integration 

between material 

flow and 

information flow 

Integrated 

perspective of 

material and 

information 

flow 

 

4. Conclusion 

The conclusion is written in narrative form, not in a 

formal context. This research has successfully developed 

a conceptual framework that integrates lean production, 

value stream mapping, Industry 4.0 capability, 

information quality, and production logistics integration 

in the context of improving logistics performance in the 

automotive industry. The literature synthesis results 

indicate that previous research has largely discussed lean 

production, value stream mapping, and Industry 4.0 

separately. However, the effectiveness of logistics 

systems in the manufacturing industry is influenced not 

only by material flow efficiency but also by information 

quality, process coordination, and overall production 

system integration. 

The conceptual framework developed in this research 

demonstrates that lean production, value stream mapping, 

Industry 4.0 capability, and information quality have a 

mutually supportive relationship in improving production 

logistics integration. Furthermore, production logistics 

integration plays a role in supporting improved logistics 

performance through synchronization between material 

flow, information flow, and manufacturing operational 

activities. Thus, the integration of lean approaches and 

digital capabilities is a crucial factor in supporting 

logistics system effectiveness in the automotive industry. 

The main contribution of this research lies in the 

development of a conceptual model that connects lean 

production, value stream mapping, Industry 4.0 

capability, information quality, production logistics 

integration, and logistics performance within a single, 

integrated framework. In addition to providing theoretical 
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contributions to the development of lean and digital 

manufacturing studies, this research also provides a 

foundation for further research to empirically test the 

relationships between the developed variables. 

Furthermore, the resulting conceptual framework is 

expected to serve as a reference for automotive 

manufacturing companies in improving the integration of 

production and logistics systems in a more effective and 

coordinated manner. 
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