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This study proposes a novel conceptual framework called Circular Value Stream 

Architecture (CVSA) to extend the conventional role of Value Stream Mapping 

(VSM) from a process improvement tool into an integrated value architecture. 

The novelty lies in introducing a regenerative perspective that combines Flow 

Efficiency, Sustainability Creation, Resource Circularity, and Regenerative 

Feedback within a single conceptual structure. Existing studies have 

progressively incorporated sustainability, circularity, and system transformation 

perspectives into Lean and VSM; however, these developments remain 

fragmented and primarily additive, limiting their ability to establish an integrated 

value generation mechanism. To address this gap, this study employed a 

conceptual synthesis approach using a literature-derived dataset as the basis for 

concept extraction, concept clustering, relationship abstraction, and framework 

construction. No empirical testing, simulation, statistical validation, or 

bibliometric analysis was conducted because the objective was theory 

development. The proposed framework suggests that value should no longer be 

interpreted as a final operational outcome but as a continuously renewed process. 

Nevertheless, the framework remains conceptual and requires future research to 

develop measurement models, empirical validation, and implementation studies 

across different operational contexts.  
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1. Introduction 

In recent decades, the increasing complexity of 

manufacturing and supply chain systems has pushed 

organizations to focus not only on achieving high output 

but also on sustaining performance [1], [2]. This shift has 

led to the evolution of process improvement approaches 

from an efficiency-oriented focus to a long-term value-

creation focus [3], [4]. In this context, Lean has become 

one of the most widely used approaches, providing 

systematic principles for eliminating non-value-added 

activities [5], [6] and improving process flow [7], [8]. One 

of the most prominent instruments within the Lean 

paradigm is Value Stream Mapping (VSM), a visual 

method for understanding the relationships among 

activities by mapping material and information flows [9], 

[10], [11]. The popularity of VSM demonstrates that 
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organizations still view the ability to read and improve 

process flows as a key foundation for operational 

transformation [12]. 

However, the literature identified in the articles in 

the dataset indicates that VSM's function is beginning to 

expand. While it was previously used primarily to 

identify waste and accelerate production throughput, 

more recent publications have begun to integrate 

sustainability considerations into the value mapping 

framework [13]. The research focus is no longer limited 

to operational efficiency but is increasingly considering 

the impact of resource use, process sustainability, and 

long-term consequences on production systems and 

supply chains. This shift indicates that value creation is 

no longer understood narrowly as increased productivity 

but is increasingly linked to an organization's ability to 

sustain the system [14]. 

At the same time, developments in the circular 

economy and circular supply chain issues are beginning 

to challenge the linear paradigm inherent in most Lean 

and VSM implementations [15], [16]. The linear 

approach tends to view process flow as a one-way 

transformation from input to output, with the primary 

goal of minimizing losses and increasing flow velocity. 

However, recent literature is beginning to demonstrate 

that value doesn't end when a product is finished or 

delivered to the customer [17], [18], [19]. Materials, 

energy, information, and operational decisions are 

considered capable of re-entering the system and 

generating new value. Thus, the discussion of efficiency 

is shifting toward how a system can sustain and 

continuously renew its value creation [9], [20]. 

Furthermore, several recent publications on the 

dataset have begun to incorporate themes such as 

digitalization, artificial intelligence integration, 

sustainability enhancement, and reverse supply chain as 

part of operational transformation. However, these 

developments tend to be separate [21]. Some studies 

focus on enhancing analytical capabilities through 

technology; others add sustainability indicators to 

existing tools; and still others discuss circularity as an 

independent domain [22]. This situation demonstrates 

that, despite the expanding scope of research, there is no 

apparent conceptual structure that unifies these 

developments into a single, integrated value-creation 

logic. 

This situation indicates a significant research gap 

that warrants further discussion. Based on a synthesis of 

articles in the dataset, most Value Stream Mapping 

developments still maintain their basic function as a 

process diagnostic and evaluation tool [23], [24]. 

Sustainability is often added only as a performance 

indicator, while circularity is often positioned as an 

additional mechanism outside the primary value stream. 

As a result, existing conceptual developments have not 

significantly changed how operating systems are 

designed; rather, they have simply expanded the variables 

observed within the same system [25], [26]. 

Another gap is the lack of clear integration among 

flow efficiency, sustainability, and the system's ability to 

generate value repeatedly [27]. Lean literature still 

focuses on internal process optimization, while circular 

supply chain literature emphasizes resource return and 

return flows [28], [29], [30]. Furthermore, sustainability 

research often stops at impact measurement without 

explaining how operational structures must change to 

achieve sustainability systematically [31], [32]. This 

fragmentation suggests the need for a new conceptual 

framework that goes beyond simply adding elements to 

VSM and transforms its underlying logic to better adapt 

to the needs of modern systems. 

 

Table 1. Evolution of Value Stream Research Identified 

Research 

Evolution 

Primary 

Orientation 

Contributi

on 

Remaining 

Limitation 

Lean–VSM 
Waste 

elimination 

Process 

efficiency 

Linear 

value logic 

Sustainabilit

y–VSM 

Environment

al integration 

Extended 

performance 

Sustainabili

ty as add-on 

Circular 

Supply 

Chain 

Resource 

recirculation 

Closed-loop 

flow 

Weak 

integration 

with VSM 

Emerging 

Digital 

Approaches 

Decision 

enhancement 

System 

visibility 

No unified 

architecture 

 

Table 2. Identified Research Gaps 

Existing 

Studies 

Current 

Focus 

Missing 

Element 

Proposed 

Direction 

Lean–VSM Efficiency Circularity CVSA 

Sustainability 

Studies 
Performance 

System 

redesign 
Architecture 

Circular 

Studies 

Reverse 

flow 

Integrated 

value 

creation 

Unified 

framework 

 

To provide a more systematic overview of the 

research's position, a synthesis of the literature 

developments contained in the dataset was conducted. 

The identification results indicate that the research focus 

has shifted from an efficiency-based orientation based on 

Lean-Value Stream Mapping to a broader integration of 

sustainability, circularity, and system transformation. 

However, this development remains partial and has not 

yet produced a framework that integrates process flow, 

value creation, and regenerative mechanisms into a single 
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conceptual structure. Therefore, Table 1 summarizes the 

evolution of research directions, while Table 2 presents 

the research gaps that formed the basis for developing the 

Circular Value Stream Architecture (CVSA) framework 

in this study. 

Based on this background, this study begins with two 

main questions. First, how can the concept of Value 

Stream Mapping be extended beyond its traditional role 

as a waste-identification tool to serve as a mechanism for 

sustainable value creation? Second, how can conceptual 

architecture be designed to integrate flow efficiency, 

sustainability, and circularity into a single, interconnected 

structure? These questions were chosen because changes 

in the current operational environment indicate that 

organizational success is no longer solely determined by 

the ability to accelerate processes but also by the ability 

to sustain a continuous cycle of value creation. To answer 

these questions, this study aims to develop a new concept 

called Circular Value Stream Architecture (CVSA). This 

concept is a theoretical development of Value Stream 

Mapping, shifting the orientation from flow mapping to 

value architecture design. CVSA integrates four main 

elements: flow efficiency, sustainable value creation, 

resource circularity, and regenerative feedback 

mechanisms within a single conceptual framework. 

Unlike empirical research that focuses on testing 

relationships between variables, this study aims to build a 

new theoretical foundation through conceptual synthesis 

based on patterns of literature development in datasets, 

serving as a basis for future research. 

2. Research Method 

This research uses a conceptual paper approach, with 

the primary goal of developing a new conceptual 

framework without conducting empirical testing, 

simulations, experiments, or statistical validation. Unlike 

quantitative research that seeks to prove relationships 

between variables, or bibliometric research that focuses 

on mapping publication structures, conceptual research 

places the process of theory synthesis and reconstruction 

as the primary source of scientific contribution. 

Therefore, this research is not directed at producing a 

predictive model or measuring the magnitude of the 

influence between constructs, but rather at constructing a 

new conceptual structure based on patterns of knowledge 

development that have emerged in literature. This 

approach was chosen because the research objective is to 

expand the function of Value Stream Mapping into a 

more comprehensive value architecture by integrating 

concepts that have been developed but are still scattered. 

The source of the concept development is a dataset 

of articles exported from the Scopus database, which is 

used as the unit of conceptual analysis. This dataset is not 

treated as an object for bibliometric calculations or 

statistical analysis, but rather as a basis for understanding 

the direction of development of ideas emerging in 

relevant research themes. The analysis focuses on articles 

discussing Lean, Value Stream Mapping, sustainability, 

circularity, supply chain, and operating system 

transformation. The use of this dataset aims to ensure that 

the concept development process is based on patterns that 

emerge in the literliteraturevoid the creation of models 

that are overly speculative or unrelated to existing 

research developments. 

The conceptual framework development process is 

carried out through a series of conceptual synthesis 

stages. The first stage is concept extraction, which 

identifies the main themes, development orientations, and 

contribution directions of each article in the dataset. The 

second stage is concept clustering, which groups logically 

related concepts into larger domains to observe their 

integration patterns. The third stage is relationship 

abstraction, which examines how these concepts interact, 

complement each other, and identify unexplored areas for 

development. The final stage is framework construction, 

which develops a new theoretical structure that explains 

the relationships among elements more integratively than 

existing approaches. 

In the conceptual abstraction process, this study uses 

the principles of internal consistency and theoretical 

continuity as the basis for model development. Internal 

consistency is used to ensure that all constructed 

constructs are logically related and do not conflict with 

the conceptual foundations derived from previous 

literature. Meanwhile, theoretical continuity is used to 

ensure that newly developed concepts remain within the 

academic trajectory of scientific evolution. With this 

approach, this research does not arbitrarily create new 

variables but rather builds a framework by combining and 

repositioning the functions of concepts that have emerged 

in previous research, resulting in a structure with a 

stronger theoretical position. 

 

Table 3. Concept Development Stages 

Stage Activity 
Expected 

Output 

Concept 

Extraction 

Identify 

dominant 

concepts 

Concept 

inventory 

Concept 

Clustering 

Group related 

ideas 

Thematic 

domains 

Relationship 

Abstraction 

Identify 

conceptual 

links 

Integration 

logic 

Framework 

Construction 

Build 

architecture 
CVSA 
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The result of this methodological process is a new 

conceptual model, the Circular Value Stream 

Architecture (CVSA). This model is a theoretical 

representation that explains how flow efficiency, 

sustainable value creation, resource circularity, and 

regenerative mechanisms can be positioned within an 

interconnected system. Because this research does not 

aim to provide empirical evidence, the primary output is 

not performance measurements or hypothesis testing, but 

rather conceptual propositions and theoretical structure 

that can serve as a foundation for subsequent quantitative 

research and implementation studies. 

 

3. Result and Discussion 

3.1 Conceptual Pattern Identified from Existing 

Literature 

The results of the synthesis of the articles in [1] 

indicate that research on Lean, Value Stream Mapping 

(VSM), sustainability, and operating system 

transformation has experienced a fairly clear expansion in 

scope but has not undergone a fundamental change in 

conceptual structure. In the earlier research group, the 

dominant focus was still on increasing efficiency through 

waste identification and improving process flows using 

Lean and VSM approaches. As organizations' needs for 

long-term performance grew, research began to integrate 

the sustainability dimension to broaden the definition of 

value, which had previously focused only on productivity 

and efficiency. Furthermore, more recent publications 

began to show the emergence of themes of circularity, 

reverse flow, and the use of technology as a means of 

expanding the system's ability to maintain performance. 

Although the direction of these developments indicates a 

shift from an operational orientation to a systemic 

orientation, most research still maintains an additive 

development pattern, namely adding new elements to an 

existing framework without changing the basic logic of 

value creation. As a result, efficiency, sustainability, and 

circularity develop as layers that stand side by side, rather 

than as mechanisms that work in an integrated system. 

This pattern demonstrates that the remaining 

potential for theoretical contribution lies not in the 

addition of new constructs, but in the ability to restructure 

existing relationships between concepts to form a more 

coherent structure. The literature review reveals that Lean 

and VSM already have a strong foundation in managing 

process flows, while sustainability broadens the 

orientation toward desired outcomes, and circularity 

introduces a perspective on the sustainability of resource 

flows. However, there is no framework yet available to 

explain how these three domains can form a mutually 

reinforcing cycle of value creation. This situation 

indicates a shift in research needs from a mapping-based 

approach to an architecture-based approach. Therefore, 

this study argues that further conceptual development 

does not require additional analytical tools but rather a 

reconstruction of the Value Stream Mapping function to 

shift it from an instrument for identifying waste to a 

mechanism for managing efficiency, sustainability, and 

value re-creation within a single, connected conceptual 

structure. To clarify the conceptual evolution and identify 

the remaining integration space across the reviewed 

literature, the extracted patterns are summarized in Table 

4. 

 

Table 4. Concept Extraction and Integration Opportunity 

Concept 

Domain 

Existing 

Orientation 

Current 

Contribution 

Remaining 

Opportunity 

Lean–VSM 
Flow 

efficiency 

Waste 

reduction 

Expand value 

logic 

Sustainability 
Long-term 

performance 

Extended 

evaluation 

Structural 

integration 

Circularity 
Resource 

recirculation 

Closed-loop 

thinking 

Value 

regeneration 

Emerging 

Technologies 

System 

support 

Decision 

enhancement 

Adaptive 

architecture 

 

3.2 Development of Circular Value Stream Architecture 

(CVSA) 

Based on the conceptual patterns identified in the 

previous subchapter, this study proposes a new 

framework called Circular Value Stream Architecture 

(CVSA) as an effort to reconstruct the role of Value 

Stream Mapping from an efficiency mapping tool to a 

sustainable value creation architecture. The development 

of this concept departs from the finding that existing 

literature has succeeded in expanding research orientation 

through the integration of sustainability, circularity, and 

system transformation approaches, but still maintains a 

fragmented thinking structure so that the relationships 

between elements have not formed a complete value 

creation mechanism. Therefore, CVSA is not developed 

as a new method that replaces Lean or VSM, but rather as 

a conceptual layer that changes the way operating systems 

are understood and designed. In this framework, value is 

no longer seen as the end result of the process flow, but 

as an entity that is continuously maintained, expanded, 

and reshaped through interactions between system 

components. The CVSA structure is built through four 

main interconnected constructs, namely Flow Efficiency, 

Sustainability Creation, Resource Circularity, and 

Regenerative Feedback. Flow Efficiency maintains the 

foundation of Lean in managing process smoothness and 

reducing value loss during operations. Sustainability 

Creation expands the system's purpose beyond simply 



Adi Fitra el al. JIeTri Volume 04 No 01 (2026) 

18 

 

generating operational outputs to maintaining long-term 

performance sustainability. Resource Circularity 

introduces a mechanism for regenerating value through 

reuse and extending resource lifecycles. Meanwhile, 

Regenerative Feedback acts as an adaptive mechanism 

that ensures the entire system's ability to renew itself 

repeatedly. With this structure, CVSA shifts the 

traditional logic focused on eliminating waste toward a 

new logic that places value stream sustainability at the 

core of operating system transformation. 

Figure 3 presents the proposed Circular Value 

Stream Architecture (CVSA), illustrating the transition 

from a linear value stream perspective to a regenerative 

architecture in which operational flow, sustainability 

creation, and circular resource logic continuously 

reinforce value generation. Table 5 summarizes the 

functional role of each construct within CVSA and 

demonstrates how the proposed architecture extends the 

conventional efficiency-oriented view to a continuous 

value-regeneration mechanism. 

 

 

Figure 1. Circular Value Stream Architecture (CVSA) 

 
Figure 2. Future Research Direction Based on CVSA 
 

Table 5. Constructs of Circular Value Stream 

Architecture 

Construct Core Role 
System 

Orientation 

Expected 

Contribution 

Flow 

Efficiency 

Maintain 

process 

continuity 

Operational 
Reduced 

value loss 

Sustainability 

Creation 

Extend 

system 

outcomes 

Strategic 
Long-term 

value 

Resource 

Circularity 

Recreate 

resource 

utility 

Circular 

Extended 

value 

lifecycle 

Regenerative 

Feedback 

Sustain 

adaptation 
Dynamic 

Continuous 

renewal 

 

3.3 Theoretical Interpretation and Contribution 

The main theoretical contribution of this research 

lies in the shift in perspective on the function of Value 

Stream Mapping in the context of operating system and 

supply chain transformation. While most previous 

research positions VSM as a tool for waste identification 

and process efficiency improvement, Circular Value 

Stream Architecture (CVSA) expands its role to a 

framework that explains how value is sustainably 

maintained and recreated. This change is important 

because the results of the literature synthesis indicate that 

the integration of sustainability and circularity has so far 

been pursued by adding elements to existing systems, 

rather than by reconstructing the value-creation structure 

itself. Through CVSA, efficiency is no longer understood 

as the goal, but as a starting point that enables 

sustainability and value re-creation to occur 

simultaneously. Thus, this research does not offer a new 

stand-alone construct but rather establishes a new 

conceptual relationship among process flow, outcome 

sustainability, resource circularity, and regenerative 

mechanisms, resulting in an architecture that shifts the 

orientation from waste reduction to continuous value 

regeneration. Theoretically, this approach creates space 

for subsequent research to develop measurement 

mechanisms, implementation models, and to empirically 

test the proposed conceptual structure without altering the 

integrative foundation established in this research. 
 

3.4 Conceptual Propositions and Future Research 

Direction 

Given the development of the Circular Value Stream 

Architecture (CVSA), this study presents a set of 

conceptual propositions that explain the direction of 

theoretical relationships among elements within the 

framework while also opening space for further research. 

Unlike hypotheses in empirical research, the propositions 
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in this study are not intended to be proven at this stage but 

rather to clarify the conceptual mechanisms underlying 

the formation of the proposed value architecture. Based 

on the CVSA structure, this study proposes four main 

propositions, namely: (P1) the higher the integration of 

stream efficiency, the greater the system's ability to 

sustain repeated value creation; (P2) system sustainability 

does not emerge as an independent outcome but as a 

consequence of the interaction between efficiency and 

circularity mechanisms; (P3) circularity expands the 

boundaries of value creation from operational activities to 

resource reuse cycles; and (P4) regenerative feedback 

enables the system to sustain adaptation and continuous 

value renewal. These four propositions emphasize that 

value is no longer the final output of the process, but 

rather an entity that is constantly moving and being 

reshaped through relationships among constructs. Thus, 

further research can focus on developing measurement 

indicators, conducting implementation case studies, and 

conducting empirical testing to evaluate the validity of the 

proposed relationships without altering the basic 

theoretical structure established in this study. Figure 4 

presents the proposed pathway for extending the 

conceptual framework into future empirical and 

implementation-oriented studies while preserving the 

theoretical structure introduced in this research. 
 

4. Conclusion 

This study introduced the Circular Value Stream 

Architecture (CVSA) as a new conceptual framework 

developed by synthesizing concepts identified in the 

literature dataset. The framework was proposed in 

response to the observed limitation in existing studies, in 

which Lean, Value Stream Mapping, sustainability, and 

circularity have evolved independently, without forming 

an integrated value-creation structure. Rather than 

introducing additional operational tools or performance 

indicators, CVSA repositions Value Stream Mapping 

from a process-oriented improvement instrument into a 

broader architecture for managing and sustaining value 

generation. Through this perspective, value is no longer 

viewed as a static outcome of operational activities but as 

a continuously maintained and renewed process. 

The proposed framework consists of four 

interconnected constructs: Flow Efficiency, 

Sustainability Creation, Resource Circularity, and 

Regenerative Feedback. Together, these constructs 

provide a conceptual explanation of how operational 

systems may evolve beyond efficiency-focused 

improvement toward continuous value regeneration. The 

contribution of this study, therefore, lies in extending the 

theoretical boundaries of Value Stream Mapping and 

offering a new integrative foundation for future research. 

Since this research is conceptual in nature, future studies 

are encouraged to develop measurement mechanisms, 

implementation models, and empirical validation 

approaches to examine the applicability and robustness of 

the proposed framework across different operational 
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