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Abstract 
This research paper presented the detailed and broader picture of one major lean tool i.e. Value Stream Mapping 
(VSM) in terms of its implementation in manufacturing industries. This narrative research is based on the review of 
previous studies. Literature review is summarized, discussed and presented in tables. Since, the waste has been the 
severe problem in industries due to its association with cost; thus it has been the focus of academicians and 
practitioners to study and implement such waste elimination philosophy. Since, lean manufacturing is an effective 
waste elimination technique and its tools have captured the immense attention of academicians and practitioners. 
Therefore, there is an extreme need to conduct such studies about the usefulness and drawbacks of the 
implementation of lean tools. In future, other lean tools can be discussed in depth to put clearer and broader picture 
and to draw more comprehensive conclusion. Moreover, existing studies lack to investigate the implementation in 
various sectors. Studies related to VSM are significantly important in development of lean knowledge due to 
individual sectors have major differences in their processes. In this regard, present review is conducted so as to put 
the open and broader picture of Value Stream Mapping (VSM) comprehensively. 
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1. Introduction 

Currently around the globe, companies based on manufacturing require to keep their production level sustainable as 
per customer demand. When they appears any capacity related problem, instantly they look ahead to increment in 
number of shifts, increases overtimes and purchase new equipment or machines(NALLUSAMY et al., 2018). 
During manufacturing process, the machines plays a pivotal role to keep the production smooth in other case 
production can confront several inhibits(Nurprihatin et al., 2019). On the other hand, the focus should remain on 
harnessing better resources and surging in performance of the machines that already exists which could pursue in 
reducing bottlenecks, improvising performance of equipment, curb overall downtime, turn operator performance 
efficient and reduce setup time and other loses, hence enabling in any decision on the investment of purchase of new 
machines (NALLUSAMY et al., 2018). In order to stay competitive and confront market pressures, companies 
requires to bring efficiency and productivity. Since very long, several companies are utilizing lean manufacturing 
systems pursuing Toyota model to curb wastage in-process and expand their added value (Lugert et al., 2018). Lean 
manufacturing has resulted in recent time as a resilient substitute that, if adopted at balance level by various actor 
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through supply chain, deduce satisfactory results in making significant profits (Romero & Arce, 2017).Toyota in the 
1940-50s developed it, since then, lean has proven to be one of the significant managerial paradigms in business 
environments as empirical and theoretical evidence has highlighted its efficiency to expand the organizations’ 
competitiveness(Garza-Reyes et al., 2018). The commencement of lean manufacturing was developed to reduce 
down waste in the automobile sector, (De Steur et al., 2016)  defined at as “a system that utilizes fewer inputs and 
creates the same out- puts while contributing more value to customers”. 

Rajput et. al. (2020) conducted the case study at the automobile assembling plant to improve the productivity. The 
authors applied the lean tools and techniques to identify the causes of low productivity and proposed the lean 
manufacturing practices for the expected productivity improvement at the automobile assembling plant. The authors 
have also compared the the pre and post productivity measures. Khan et. al. (2020) conducted the comprehensive 
review of lean manufacturing in Pakistan. The authors have identified the potential, benefits and applications of lean 
manufacturing in the various manufacturing sectors of Pakistan. The authors have mentioned the case studies to 
support the growing awareness and increasing scope of lean manufacturing in the major industrial sectors of 
Pakistan. Sahito et. al. (2020) conducted the case study at the pharmaceutical plant to Identify, analyses and 
elimination the Lean Manufacturing Wastes through Lean Manufacturing Practices. The authors have identified the 
lean manufacturing wastes in pharmaceutical plant by lean standards and then analysis is performed by using the 
statistical tools and techniques. The authors, then suggested the most suitable lean practices for eliminating/reducing 
the most significant wastes at the pharmaceutical plant and compared the pre and post scenario. 

Lean manufacturing entails an enhanced range of methods and tools that intended to result in fundamental results, 
on the contrary, to find out the inefficiencies, wastes, non-valued added stages in a single, defined process of 
thorough process of product development Value stream mapping (VSM) method is used PDP) (Tyagi et al., 2014). 
To make process efficient Value Stream Mapping (VSM) is used. The purpose to develop it is to comprehend non-
value-added and value-added activities from both material flow and information in value stream(Shou et al., 2017). 

In the present research paper, literature review of above mentioned lean tool of Value Stream Mapping (VSM) has 
been conducted in the context of different industries. 

2. Research gap 

Since, lean is waste elimination technique and its tools have captured the immense attention of businessmen and the 
academicians. It has been reported that studies lack which examine the VSM implementation in various sectors. 
Such studies are significant and need of the hour for the development of lean knowledge because individual sectors 
have fundamental variance in their construction,  production or service processes (Shou et al., 2017). In this regard, 
present review was conducted so as to put the open and broader picture of Value Stream Mapping (VSM) 
comprehensively. 

3. Aim and objectives 

This research aimed to present the applications of Value Stream Mapping (VSM) in the various industrial sectors 
along with their effectiveness, impacts and their useful outcomes after implementation. 

• To discuss the applications of Value Stream Mapping (VSM) in various types of industries in detail 
• To highlight the effectiveness of mentioned tools in industrial productivity 

4. Research methodology 

A narrative literature review was conducted to put the detailed and broader picture of lean tool of Value Stream 
Mapping (VSM) in terms of its implementation in industrial world. For the analysis of literature, narrative review is 
used and it enables an extensive understanding of problems and controversies associated with the use of technology 
and at the same time, it helps to take out the key success factors of adopting and using technologies (Frennert & 
Östlund, 2018) . By this method, researchers conduct analysis of debates and outcomes of already conducted 
research; moreover, it helps in figuring out the research gap and future implications (Ferrari, 2015). Present research 
paper, summarizes the data and evidences as collected from the previously conducted research on the 
implementation of specific lean tool of Value Stream Mapping (VSM).  
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4.1 Data Collection 

This narrative research was based on the secondary data which was collected from the previously conducted 
empirical studies, case studies and literature reviews. Research papers on the implementation of mentioned lean 
tools were downloaded and then most suitable research papers mentioning Value Stream Mapping (VSM) were 
considered for the literature review. The data was extracted from those papers and was organized into the tables. 

4.2 Data Analysis 

Literature review was presented and summarized in the form of tables and graphs. For the data analysis of the 
collected data, MS excel was used for data organization in tables and plotting graphs. 

5. Literature review 

Literature review has been carried out on the lean tool of Value Stream Mapping (VSM). The literature review is 
produced under multiple headings and summary. 

5.1 Value Stream Mapping 

Value Stream Mapping (VSM) is a critical tool when it comes to implement the lean approach and it has spanned to 
many sectors in industry (Romero & Arce, 2017). VSM has become a popular method for lean thinking and 
implementation in recent years (Shou et al., 2017). Value stream mapping is a widely used and proven method that 
enables the mapping and analysis of process chains and helps to derive potentials for improvement (Meudt et al., 
2017). VSM has been developed as a systematic theory which can be applied in various scenarios to identify waste 
and eliminate waste (Shou et al., 2017). The digitalization of production according to Industry 4.0 promises new 
opportunities to develop more efficient production lines. Particularly companies which digitally upgrade existing 
operations need to be introduced to a new approach (Meudt et al., 2017). As the next wave of productivity, Industry 
4.0 aims to enhance the competitiveness and efficiency of manufacturers by bridging the gap between industrial 
manufacturing and information technology. Value stream mapping (VSM) is very common in the manufacturing 
industry to enhance transparency and support improvements within the production process (Lugert et al., 2018). 
Through digitalization, it provides the advantage of enabling the real-time/near-real-time monitoring of 
manufacturing. This digital information allows monitoring tools such as Value Stream Mapping (VSM) to help the 
decision makers efficiently capture the non-value-adding processes on the factory floor (Huang et al., 2019). Pen 
and paper-based value stream mapping (VSM) is the established tool for recording processes, identifying waste and 
deriving recommendations for action: however, today, its application in manufacturing industry requires a high level 
of effort and is challenging due to product and process complexity, as well as dynamics (Knoll et al., 2019). 
Furthermore, some of the researchers` work has been summarized as referred from different research publications. 

Khan, Shaikh & Marri (2020) conducted the detailed systematic review of lean manufacturing practices in the 
pharmaceutical industries and highlighted the feasible applications of Value Stream Mapping (VSM) to pharma 
industry. The authors mentioned the substantial benefits of applying the specific lean practices in the selected 
segments of the pharma industry. 

Steur et al., 2016 conducted a systematic review which was used to show the potential of Value Stream Mapping 
(VSM) not only to identify and reduce food losses and wastes, but also as a way to establish links with nutrient 
retention in supply chains. The review compiled literature from 24 studies that applied VSM in the agri-food 
industry. Primary production, processing, storage, food service and/or consumption were identified as susceptible 
hotspots for losses and wastes. Results further revealed discarding and nutrient loss, most especially at the 
processing level, as the main forms of loss/waste in food, which were adapted to four out of seven lean 
manufacturing wastes (i.e. defect, unnecessary inventory, overproduction and inappropriate processing). This paper 
presents the state of the art of applying lean manufacturing practices in the agri-food industry by identifying lead 
time as the most applicable performance indicator. VSM was also found to be compatible with other lean tools such 
as Just-In-Time and 5S which are continuous improvement strategies, as well as simulation modelling that enhances 
adoption (De Steur et al., 2016). 

Romero and Arce, 2017 conducted the present work to make it possible to realize of the great evolution of the 
available research work regarding VSM. We confirmed how it has spanned too many regions over the world, and 
how it helps to reduce every type of waste that lean manufacturing approach encompasses. Although the 
implementation of VSM in the manufacturing sector is still growing, its potential has been clearly illustrated. 
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Regardless of the inadequate use found in some works, VSM has shown to improve the visibility of the value stream 
and the performance of manufacturers. This study promotes the importance of sharing valuable ideas about the 
potential positive results that this technique offers, by adapting it to different environments and thus, carry out better 
research, especially in the cases where its performance does not appear to be good enough. Additionally, this review 
offers innovative insights for future scientific research in fields different from manufacturing environments(Romero 
& Arce, 2017). 

Khan (2018) conducted the preliminary study on lean manufacturing practices in textile manufacturing industry. The 
author mentioned that he used the Gemba, Waste Relations Matrix, Cause & effect analysis, ranking and statistical 
techniques to identify and analyse the wastes of lean manufacturing. The seven deadly wastes of lean manufacturing 
are investigated and defect is identified as the most significant waste in the textile manufacturing industry.  The 
author also suggested most relevant lean practices to eliminate /reduce the most significant defect waste of lean 
manufacturing which include Value Strean Mapping (VSM) as well.  

Shou et al., 2017 aimed to determine the-state-of-the-art development of VSM in five sectors, including 
manufacturing, health care, construction, product development and service sectors. A total of 131 journal articles are 
reviewed and analyzed from the period of 1999–12/2016. The analysis covers the complete implementation cycle of 
VSM, including metrics for current state map, improvement techniques for future state map, benefits and 
achievements of VSM application, and critical success factors for VSM implementation. Cross-sector comparisons 
and investigations are conducted to understand the differences of VSM implementations in various sectors to 
facilitate VSM development and increase the number of successful VSM implementation. The results suggest that 
understanding value and waste in a diverse value stream environment and ensuring the suitability and usability of 
traditional lean metrics/techniques within the different flow settings are central to the VSM development. VSM has 
been developed as a systematic theory which can be applied in various scenarios to identify waste and eliminate 
waste. However, the specific settings in the scenarios may affect the applicability and the effectiveness of the VSM 
implementation. The review indicates that previous VSM implementations can be classified into five business 
domains, including manufacturing, health care, construction, product development and service. Each domain has its 
unique metrics to analyze the CSM and relevant lean tools to achieve an improved FSM. One specific limitation of 
this study is related to the sampling method. Specific and predefined search criteria were established to include only 
peer-reviewed publications, although other types of publications may also contribute to the development of VSM 
theory and implementation. The overall review suggests that there are a number of issues related to the use of VSM 
which may require immediate attention. First, researchers need to address the issue of reference points used in 
measuring value and waste. The design of applying VSM theory to boost lean thinking application in empirical 
cases has been the most discussed idea in the literature. A number of lists of value and waste interpretation have 
been proposed, however, there is no single generally accepted list of unified value-adding and non-value adding 
time/activities in the specific context. So, how do the current performance evaluation can be conducted if the 
concept is not properly defined? Understanding what is meant by value and waste and its point of determination in a 
diverse value stream environment is central to developing solutions for their reduction. Second, rather than simply 
focusing on the employment of lean metrics/techniques for identifying and eliminating wastes in processes, it is 
suggested that there should be a drive towards a conceptual focus to validate the suitability and usability of lean 
metrics/techniques within the different flow settings. As already indicated, contributions from the value streams and 
flows analysis in explaining the large differences of lean metrics/techniques employment, peculiarities of value 
streams and flows in production processes have been recognized as key impediments of the selection and application 
of lean metrics/techniques. In other words, actions in VSM should focus on what types of lean metrics/techniques 
should be employed, as well as how the recommended lean solutions should be implemented exactly with the 
consideration of the production value streams and flows characteristics (Shou et al., 2017). 

Huang et al., 2019 presented a cyber-physical multi-agent system. The system can interoperate with other existing 
MES systems. The characteristics of modularity and decentralization make the system less complex and more 
flexible in the application. The real time and virtual characteristics of the system make transparent the conditions of 
material, workforce, and machine. These features innovatively display a material’s dynamic value steam and DVSM 
for machine and worker, which can provide valuable information for the decision maker and makes progress 
towards a digital lean manufacturing system through the adoption of CPS-Heijunka and an E-Kanban system. In the 
future, on the basis of this CPS system, all the resources on the manufacturing shop floor will be virtualized. 
Furthermore, the relations among key parts of the manufacturing value stream will be established in cyber space; 
this will enhance the ability to adapt to variation, which makes it possible for the customer to participate in 
manufacturing via the cyber network(Huang et al., 2019). 
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Khan, Khatri & Marri (2020) conducted the descriptive analysis of lean manufacturing practices in textile industry. 
The authors mentioned the most notable global research of lean practices in textile sector and then performed the 
comprehensive descriptive analysis by considering the major factors. The autors have identified the major lean 
practices including Gemba and Value stream Mapping (VSM) in the  textile sector generally and its sub secors 
specifically. 

Jia et al., 2017 improved energy efficiency, extensive studies have focused on the cutting parameters 10 
optimization in the machining process. Actually, non-cutting activities (NCA) occur frequently during 11 machining 
and this is a promising way to save energy through optimizing NCA without changing the 12 cutting parameters. 
However, it is difficult for the existing methods to accurately determine and reduce the 13 energy wastes (EW) in 
NCA. To fill this gap, a novel Therblig-embedded Value Stream Mapping (TVSM) 14 method is proposed to 
improve the energy transparency and clearly show and reduce the EW in NCA. The 15 Future-State-Map (FSM) of 
TVSM can be built by minimizing non-cutting activities and Therbligs. By 16 implementing the FSM, time and 
energy efficiencies can be improved without decreasing the machining 17 quality, which is consistent with the goal 
of lean energy machining. The method is validated by a 18 machining case study, the results show that the total 
energy is reduced by 7.65%, and the time efficiency of 19 the value-added activities is improved by 8.12% , and the 
energy efficiency of value-added activities and 20 Therbligs are raised by 4.95% and 1.58%, respectively (Jia et al., 
2017). 

Lugert et al., 2018 evaluated the current status of the method from the user’s point of view and addresses its future 
sustainability in the context of the ongoing digitalization. An empirical survey with 170 participants from different 
branches was conducted. The web-based questionnaire covers the topics Lean Management, respectively, VSM, 
Industry 4.0, the integration of both approaches as well as a possible need for action to modify the VSM. Results are 
analyzed in a quantitative way. Benefits and shortcomings of VSM are already confirmed by previous publications. 
The serious challenge is the lack of flexibility of the method. In general users appreciate a combination of Lean 
methods and solutions of Industry 4.0. Moreover 92 percent of the participating experts request further development 
of the VSM using digitalization to compensate weaknesses (Lugert et al., 2018). 

Knoll et al., 2019 developed a methodology to apply process mining (PM) to internal logistics for a mixed-model 
assembly line. The methodology combines multidimensional process mining (MDPM) techniques with proven 
principles of lean production and VSM. Firstly, internal logistics is modelled using existing event data by 
automatically mapping physical logistics activities (e.g. transport, store). Secondly, to enable PM, the event data is 
transformed into enriched event logs. Thirdly, the MDPM approach contains (1) a discovery analysis, (2) a 
performance analysis and (3) a conformance analysis including a reference process classification for each individual 
part and process. Finally, a waste analysis and strategy for practitioners is designed to identify and prioritise 
wasteful parts and processes. The methodology has been applied and evaluated in a case study at a German 
automotive manufacturer. In the case study, we analysed 7500 parts and 15 reference processes. An analysis for 
each individual part and process has not been available yet. We could both identify part-specific root causes (e.g. a 
long lead time) and process-specific root causes (e.g. a low trace fitness). The main contribution of this paper is to 
provide an MDPM methodology for practitioners to enable a continuous recording, evaluation and waste analysis of 
each individual part and process within internal logistics. VSM is the most suitable and most frequently used tool to 
analyze logistics processes. In industry, VSM shows limitations due to high manual effort and its lack of support to 
when handling product and process complexity and time-dependent dynamics. To overcome these challenges, PM 
can utilize the event data from internal logistics (Knoll et al., 2019). 

Carvalho et al., 2019 compared the well-known value stream mapping (VSM) with a recent tool named waste 
identification diagram (WID), regarding the capacity of information representation and easiness of interpretation. 
The work begins with a brief literature review comparing the main tools for representation of production units, with 
special emphasis on VSM and WID, in terms of ability to identify several types of waste. Then, the authors 
developed the VSM and the WID of a specific production unit and after that several groups composed by students of 
Industrial Engineering (IE) and/or professionals from industry were asked to analyze/interpret only one of these 
diagrams. Finally, a questionnaire with closed and open questions was applied to the groups to evaluate the analyzed 
tool. In general, the results revealed that WID is more effective than VSM and participants recognized that most of 
the WID elements are relevant. Specifically, a measure coined overall effectiveness was applied (based on the 
response time and percentage of correct interpretations), indicating a clear advantage of WID (22 per cent of correct 
interpretations per minute) compared to VSM (9 per cent of correct interpretations per minute). The main drawback 
pointed to the WID is the lack of representation of the information flow (Dinis-Carvalho et al., 2019). 
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Reyes et al., 2018 Research into the application of Value Stream Mapping (VSM) as a tool to enhance the 
environmental sustainability performance of operations has been confined to a handful of studies only. Research on 
this green lean research stream is therefore limited, especially when compared to the vast amount of scholarly 
research focused on the ‘traditional’ VSM tool. To complement and support the narrow body of knowledge on the 
application of VSM as tools to improve environmental performance and enhance the effectiveness of its application, 
this paper proposes an approach, based on the Deming's Plan-Do-Check- Act (PDCA) improvement cycle, to 
systematically implement and conduct Environmental-VSM (E-VSM) studies. The implementation of the proposed 
method is reported through an action research-based case study conducted in a helical rolling process of one of the 
mining consumables business units of an international diversified mining and materials multinational company. The 
results of the case study indicate that the proposed PDCA-based approach to E-VSM can be an effective alternative 
to improve the green performance of operations. Besides the proposal of this approach, it’s testing, and expanding 
the body of knowledge in the green lean field, the paper also contributes by providing a guiding reference for 
operations managers who may want to make the operations of their organizations more sustainable and 
environmentally friendly. Finally, this paper also intends to contribute by inspiring researchers and practitioners to 
broaden the study of the under-researched field which explores the application of VSM for environmental 
sustainability enhancement (Garza-Reyes et al., 2018). 

Tyagi, S., et al.,  2014 focused to exploit lean thinking concepts in order to manage, improve and develop the 
product faster while improving or at least maintaining the level of performance and quality. Lean thinking concepts 
encompass a board range of tools and methods intended to produce bottom line results however, value stream 
mapping (VSM) method is used to explore the wastes, inefficiencies, non-valued added steps in a single, definable 
process out of complete product development process (PDP). This single step is highly complex and occurs once 
while the PDP lasts for 3-5 years. A case study of gas turbine product has been discussed to illustrate and justify the 
use of proposed framework. In order to achieve this, the following have been performed: First of all a current state 
map is developed using the Gemba walk. Furthermore, Subject Matter Experts (SMEs) brainstormed to explore the 
wastes and their root causes found during the Gemba walk and current state mapping. A future state map is also 
developed with removing all the wastes/inefficiencies. Besides numerous intangible benefits, it is expected that the 
VSM framework will help the development teams to reduce the PD lead-time by 50% (Tyagi et al., 2014).Driving 
aggressiveness is the outcome driving anger and driving impatience (Kalwar, Khan, et al., 2020; Khaskheli et al., 
2018). Queue is the common occurrence in our daily life (Kalwar et al., 2018; Kalwar, Mari, et al., 2020; Khaskheli 
et al., 2020). Summary of the literature review regarding value stream mapping is presented in the table 1 presented 
below. 

Table 1: Summary of the papers from value stream mapping 

Author Industry Findings/Outcome Limitations / Implications 
Steur et 
al., 2016 

Food Industry This paper presents the state of the art of applying 
lean manufacturing practices in the agri-food industry 
by identifying lead time as the most applicable 
performance indicator. VSM was also found to be 
compatible with other lean tools such as Just-In-Time 
and 5S which are continuous improvement strategies, 
as well as simulation modelling that enhances 
adoption 

Increasing production of food industry should not only 
be the focus during the implementation of VSM but 
minimization of nutrition wastage should be considered 
along. This review therefore offers innovative insights 
for future scientific research and policy practice to 
extend the application knowledge of VSM as an 
unexplored and complementary approach, with 
potential to sustainably enhance both food and nutrition 
security 

Romero 
and Arce, 
2017 

Manufacturing 
Industry 

This study promotes the importance of sharing 
valuable ideas about the potential positive results that 
this technique offers, by adapting it to different 
environments and thus, carry out better research, 
especially in the cases where its performance does not 
appear to be good enough. Additionally, this review 
offers innovative insights for future scientific 
research in fields different from manufacturing 
environments 

This study is helpful to extend the knowledge about the 
application of VSM as an unexplored tool in some 
branches of industry and a complementary approach, 
capable to enhance the outcomes of many areas besides 
manufacturing. Further reviews could help to 
understand how VSM could be developed in diverse 
sectors, offering a view of the possibility to improve 
performance indicators. 

Shou et 
al., 2017 

VSM in 
various sectors 

The results suggest that understanding value and 
waste in a diverse value stream environment and 
ensuring the suitability and usability of traditional 
lean metrics/techniques within the different flow 
settings are central to the VSM development. VSM 
has been developed as a systematic theory which can 
be applied in various scenarios to identify waste and 
eliminate waste. 

Many of the proposed lean tools/techniques need 
further validation to confirm transferability to 
accommodate the distinguished characteristics of a 
sector. 

Huang et SMEs The system can interoperate with other existing MES This research focuses on DVSM, CPS and E-Kanban 
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al., 2019 systems. The characteristics of modularity and 
decentralization make the system less complex and 
more flexible in the application. The real time and 
virtual characteristics of the system make transparent 
the conditions of material, workforce, and machine. 
These features innovatively display a material’s 
dynamic value steam and DVSM for machine and 
worker, which can provide valuable information for 
the decision maker and makes progress towards a 
digital lean manufacturing system through the 
adoption of CPS-Heijunka and an E-Kanban system. 

which are the unique combinations for the 
implementation in SMEs. These combinations can be 
applied in the other SMEs and LSIs as well to get the in 
depth analysis of their relationship.  

Jia et al., 
2017 

Manufacturing 
Industry 

Total energy was reduced by 7.65%, and the time 
efficiency of 19 the value-added activities 
wereimproved by 8.12% and the energy efficiency of 
value-added activities and 20 therbligs are raised by 
4.95% and 1.58%, respectively. 

This paper was mainly focused on evaluating the non-
cutting activities and Therbligs, and reducing their 
energy demand. Optimization of cutting parameters, of 
course, is another important way for energy saving. In 
future work, better improvement results can be 
achieved by combining 4 the method proposed in this 
paper with the optimization of cutting parameters 

Lugert et 
al., 2018 

Manufacturing 
industry 

Benefits and shortcomings of VSM are already 
confirmed by previous publications. The serious 
challenge is the lack of flexibility of the method. In 
general users appreciate a combination of Lean 
methods and solutions of Industry 4.0. Moreover 92 
percent of the participating experts request further 
development of the VSM using digitalization to 
compensate weaknesses 

The findings are based only on Lean expert’s opinion. 
Over 95 percent of the participants are from Europe 
however most of them are from Germany. Although the 
results are adequate an international expansion of the 
survey would be advisable in order to distinguish local 
differences and similarities. In future work researchers 
need to further develop VSM to overcome the 
identified gaps. 

Knoll et 
al., 2019 

Manufacturing 
industry 

The main contribution of this paper is to provide an 
MDPM methodology for practitioners to enable a 
continuous recording, evaluation and waste analysis 
of each individual part and process within internal 
logistics. VSM is the most suitable and most 
frequently used tool to analyze logistics processes. 

In industry, VSM shows limitations due to high manual 
effort and its lack of support to when handling product 
and process complexity and time-dependent dynamics. 

Carvalho 
et al., 
2019 

Manufacturing 
Industry 

In general, the results revealed that WID is more 
effective than VSM and participants recognized that 
most of the WID elements are relevant. Specifically, 
a measure coined overall effectiveness was applied 
(based on the response time and percentage of correct 
interpretations), indicating a clear advantage of WID 
(22 per cent of correct interpretations per minute) 
compared to VSM (9 per cent of correct 
interpretations per minute). The main drawback 
pointed to the WID is the lack of representation of the 
information flow 

A case study at a German automotive manufacturer has 
outlined the feasibility and the advantages of the 
approach. As this paper has been an initial attempt to 
support VSM using PM, further research is required. 
Firstly, the internal logistics model can be extended 
with additional information. This affects both the 
logistics activities (e.g. costs or transport distance) and 
the parts (e.g. price and size). Secondly, the waste 
analysis must be detailed. This requires the 
development of additional metrics, other waste types 
and the analysis strategy. For example time-based 
methods such as sliding windows could be used to 
identify concept drifts. Thirdly, different PM 
algorithms and parameters needs to be evalu- ated. 
Fourthly, the approach should be adapted to other 
processes, such as VSM in manufacturing. While this 
list is not completed, it outlines potential steps for 
future research 

Reyes et 
al., 2018 

Manufacturing 
Industry 

The results of the case study indicate that the 
proposed PDCA-based approach to E-VSM can be an 
effective alternative to improve the green 
performance of operations. Besides the proposal of 
this approach, it’s testing, and expanding the body of 
knowledge in the green lean field, the paper also 
contributes by providing a guiding reference for 
operations managers who may want to make the 
operations of their organizations more sustainable and 
environmentally friendly. 

Different industrial contexts should be considered, with 
special focus in more complex product routes, as the 
production unit selected for this study was a single 
route in a sequential (line type) production flow. 
Another important recommendation involves the 
selection of practitioners with more experience in lean 
implementation – probably some lean consultants 
should be included as their opinions could be more 
effective while identifying the true potential of WID. 
Further research can focus on validating this approach 
in other companies not only to improve manufacturing 
operations but also other type of operations such as 
logistics and transport, healthcare, services, among 
others 

Tyagi, S., 
et al., 
2014 

Manufacturing Besides numerous intangible benefits, it is expected 
that the VSM framework will help the development 
teams to reduce the PD lead-time by 50% 

Implementation of other innovative methodologies 
such as Critical Chain Project Management is clearly a 
matter of future research. 
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6. Discussion 

Tiyagi S., et al., 2014 This research discusses the objective and associated problems with product development 
process for a case study unit of a Gas Turbine manufacturer. Drawing from the experiences and best practices of 
reviewed case study, the practical strategies are described to improve product development performance achieving 
lean goals such as improved quality, reduced waste and shortened PD lead-time.  

Table 2. Comparison of existing and suggested scenario as per research (Source: (Tyagi et al., 2014)) 
Number Criteria Current State Value Future State Value Changes 

1 Total number of steps 48 29 19 
2 Number of value added steps 10 15 5 
3 Percentage of value added steps 25% 52% 27% 
4 Total time in system 620 days 210 days 410 days 
5 Value added time 122.5 days 122.5 days 0 
6 Percentage of value added time 21% 71% 50% 
7 Total waiting time 272 days 30 days 242 days 
8 Total number of hand-offs 87 23 64 
9 Total number of iterations 17 8 9 

10 Number of software involved 11 9 2 

Specifically, Value Stream Mapping based method is used to develop the current state map in order to find the 
wastes in the process and action plan to eliminate all the wastes to reach the future (better) state. In order to develop 
the current state, a Gemba walk is done in order to find the most complex and lengthy lead-time process targeted for 
improvement. Consequently, a brain storming session is conducted to find out the root causes of wastes. The 
framework is still in the implementation phase, however, the expected benefits are summarized. All the proposed 
changes will result in the reduction of lead time for the design stage reducing thus the overall PD lead time by 50% 
(Tyagi et al., 2014). 

7. Conclusion 

Literature review was conducted of one of the major lean tool i.e. Value Stream Mapping (VSM) in the context of 
its application and implementation in various industrial sectors. Most of the manufacturing and automotive 
companies, some of SMEs, food and construction companies have implemented mentioned lean tool i.e. Value 
Stream Mapping (VSM). Due to the lack of awareness about the effectiveness and impact of lean tools, the 
companies are reluctant to adopt this approach. At the other hand, resistance from employees and top management 
are also the main hindrances in the way to this change. In this regard, one of the researcher have suggested that the 
employees must be taught for proper lean tools implementation from the bottom to the top in the execution of 
various tasks (S. Singh et al., 2020). 
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9. Future implications 

In the present paper, one of the major lean tool i.e. Value Stream Mapping (VSM) is discussed but in the future 
research, other lean tools can be discussed in depth in order to put more clear and broad picture of effectiveness and 
loopholes. More research papers can be considered in order to draw better and effective conclusion. 
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