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Abstract 

Lean manufacturing is equipped for diminishing the current paces of creation to a sensible sum 

and additionally to raise the productivity by working on the nature of the material, and thus to 

augment the quantity of customers. This review is particularly propelled by India's quick 

changing business situation impacting Small and Medium Enterprises (SMEs) area which is the 

foundation of industry, corporate, and economy. This change is making expect advancement and, 

is offering huge chances to attempt fresher techno administrative models, practices, and 

structures. Indian organizations, in the present time, face a difficulty customers demand altered 

items, assortment, bundling designs and necessitate that their orders be filled rapidly without 

thinking twice about quality and conveyance. The motivation behind this paper is to catch the 

advancement and status of usage of the Six Sigma theory in the improvement of small to medium-

sized enterprises (SMEs), just as to record unmistakable advancement of practices through a 

precise writing survey. 

This study is especially motivated by India’s fast-changing business scenario influencing small 

and medium enterprises (SMEs) sector which is the backbone of industry, corporate, and 

economy. This change is creating hope for development and, is offering tremendous opportunities 

to try newer techno-managerial models, practices This study is especially motivated by India’s 

fast-changing business scenario influencing small and medium enterprises (SMEs) sector which 

is the backbone of industry, corporate, and economy. This change is creating hope for 

development and, 
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INTRODUCTION 
At no other time, the job of Small and Medium Enterprises 

(SMEs) was however significant as it could be today. SMEs 

all through the world have had noteworthy effect in their 

individual neighborhood economies. However the essential 

idea of business by these (SMEs) substances has stayed pretty 

much same, the present cutthroat business doesn't permit them 

to stay bland. The majority of the states all through the world 

have secured SMEs by depicting protectionist arrangements, 

nonetheless, the globalization and deregulation drives have 

weakened the benefit SMEs delighted in. The essential 

justification for the protectionist strategies was their positive 

job in business age (shielding the social texture of the specific 

geological area), unfamiliar trade income, and so forth In any 

case, today the ascent in financial exercises and rivalry across 

the globe demands that the items and administrations 

presented by SMEs ought to be of best quality (as these SMEs 

currently rival their worldwide friends). The improvements of 

world have shown extraordinary interest in the potential 

commitments of SMEs in the social and monetary turn of 

events. Notwithstanding, as in most industrialized nations, the 

SMEs area are customarily working under huge limitations, 

for example, monetary requirements, non-monetary 

imperatives, ability HR, and imperatives connecting with the 

empower climate. Since, the SMEs frequently go about as 

providers to greater an organization (which makes them a 

significant connection in the neighborhood just as worldwide 

inventory chains), the creation/sequential construction 

systems of the greater organizations, today are more subject to 

the SMEs (particularly considering the re-appropriating of 

activities where the organization doesn't have its center 

ability). Subsequently, the SMEs should be more prescient 

with respect to their capacity to reliably supply various items 

to the greater organizations. This expectation capacity 
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demands that the SMEs ought to have hearty quality 

administration processes set up. In the scenery of this data, a 

methodical audit of the writing was done to understand the 

development and condition of-specialty of the SMEs vis-a'- 

vis quality administration issues. Besides, an endeavor has 

likewise been made to understand the idea of SMEs 

(regarding their definitions) in various regions of the planet. 

 LITERATURE REVIEW 

In the following section, brief information of past work done 

in the field of lean six sigma is discussed. 

(Kharub et al., 2021) presents results of a venture that was 

completed with a plan to improve benefit in a small and 

medium-scale enterprises (SMEs). Lean six sigma - a 

procedure that depends in a cooperative collaboration to 

efficiently further develop execution by lessening/eliminating 

waste or diminishing variety, is utilized to accomplish the 

review objective. A natural product juice manufacturing 

organization that had been experiencing huge wastage was 

chosen as a contextual investigation. Characterize Measure-

examination Improve-Control (DMAIC), esteem stream 

planning (VSM), and circumstances and logical results outline 

have been applied. The review results proposed that waste can 

be diminished up to half. Subsequently, the benefit expanded 

by 7% if the firm follows up on proposals. This review opens 

entryways for some such tasks; thusly, it tends to be 

considered as the first step towards huge changes in quite a 

while and vegetable enterprises. 

(Saroha et al., 2021) talk about those Small-scale businesses 

deal with a ton of issues like absence of gifted labor, 

hardware, and gear, deficient credit help, nonattendance of 

sufficient foundation, and so forth Subsequently, they can't 

contend with the quality items conveyed to the buyer by 

grounded businesses. work targets limiting misfortunes 

brought about during manufacturing processes in a small-

scale industry. The idea of green is executed through material 

stream cost bookkeeping, which goes about as an analytic 

bookkeeping technique. Further, lean six sigma has been 

utilized to distinguish causes and propose solutions for the 

misfortunes that were recognized in the previous procedure. 

(Sodhi, 2020) present review will give help to the specialists 

to recuperate manufacturing area from the eventual outcomes 

of Covid. An exhaustive audit of the new articles distributed 

in the paper and web has been done to make a perspective on 

the worldwide modern effect because of pandemic crown. 

Reports of WHO, IMF, World Bank, RBI and so forward are 

additionally assessed. The effect of Covid has turned into an 

enormous issue not just for the actual soundness of people yet 

in addition for the financial strength of the majority of the 

nations on the planet, as it is pushing the world economy 

toward colossal financial downturn. In this manner, it turns 

into the ethical obligation of modern specialists to recommend 

the apparatuses and strategies to the manufacturing business 

for quicker recuperation. 

(Singh and Rathi, 2021) talked about that reason Lean six 

sigma (LSS) has achieved a noticeable situation in mature 

associations yet small-and medium-sized enterprises (SMEs) 

are battling in the appropriate execution of LSS in their center 

business. This review intends to make a far-reaching 

examination of LSS execution boundaries in SMEs with the 

goal that LSS execution can be much conversant in SMEs. 

This review gives catalyst to specialists and expert for the 

commencement of LSS in the business association through 

handling the LSS obstructions according to their driving and 

reliance power. 

(Singh and Rathi, 2021) point of this paper are to distinguish 

the different sorts of obstructions that a car part 

manufacturing organization faces when endeavouring to 

present Lean Six Sigma strategies. The recognized LSSB 

displays that it is hard to carry out LSS strategies in Auto part 

manufacturing ventures. As said above creators have explored 

on obstructions looked via auto ventures to fabricate a unit 

and likewise happening with LSS. In any case, writing 

restricted to investigate the examinations on parts 

manufacturing businesses which are liable for some 

extraordinary pieces of auto units. 

(Solanki and Desai, 2020) examined to represent how Six 

Sigma strategy has been applied in a small-scale foundry 

industry to further develop the general first-pass material yield 

and quality, with a view to the item and the cycle. 

Plan/philosophy/approach the specialists have revealed this 

paper in light of a contextual investigation completed in 

industry utilizing the Six Sigma Define, Measure, Analyze, 

Improve and Control (DMAIC) and its application in further 

developing the manufacturing system of a foundry shop. 

Discoveries Identified underlying drivers are approved and 

countermeasures are executed for development. In any case, 

the methodology of this paper is nonexclusive for learning 

point of view. 

(Ramkumar and Satish, 2020) Lean manufacturing is 

equipped for diminishing the current paces of creation to a 

sensible sum and additionally to raise the productivity by 

working on the nature of the material, and thus to expand the 

quantity of customers. In this examination paper, the LSS is 

drilled in the small and medium-scale businesses for working 

on the productivity of the firm. For that, another measurable 

technique named recognize rank characterize examinations 

further develop control (IRDAIC) model is completed in the 

Indian SMEs for handling the overview. The proposed cross-

breed factual appraisal and enhancement process is executed 

and assessed in the functioning foundation of MATLAB as far 

as creation cost. 

(Shokri, 2019) The point of this venture was to examine 

functional advantages of the Lean Six Sigma (LSS) system to 

decrease the piece rate in a computerized creation line of a 

first-level provider of auto area. This is an activity research 

contextual investigation involving LSS philosophy in 

completely computerized sub-interaction of the producers. 

The methodology of this exploration project joins 

demonstrated factual devices for certain fundamental yet 

viable lean apparatuses to be applied in a unique arrangement 

to plan hearty item and match manufacturing abilities. 
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(Chaurasia, Garg, and Agarwal, 2019) The reason for this 

paper is to show far-reaching to work on first through (FTT) 

and decreases scrap development through the essential use of 

Lean Six Sigma (LSS) in the Indian car industry. The 

thorough LSS technique DMAIC (an abbreviation for 

characterize, measure, break down, improve and control) was 

utilized to accomplish the ideal objective conquer low FTT 

and high piece age. LSS methodology will proactively fill in 

as serious apparatus for lifeless financial development of car 

organizations. In spite of the fact that enterprises have their 

own specialists and business investigator, besides research 

study might give persuasive assistance to further develop FTT 

and scrap decrease in continuous circumstance with assistance 

of LSS instruments esteem stream planning, SIPOC outline, 

fishbone graph, Pareto diagram, and approval strategy. 

(Trehan, Gupta, and Handa, 2019) In the present serious 

situation a large portion of the organizations are utilizing 

improvement systems like lean and Six Sigma for getting 

great quality items, decrease in generally speaking expense, 

and for upgrading accessibility of gear. Lean and Six Sigma 

are two distinct apparatuses which are utilized in blend for 

functional greatness. It gives a structure to squander decrease 

and disposal of non-esteem added exercises alongside 

inconstancy decrease apparatuses. Lean instruments decrease 

the waste and non-esteem adding movement and improve the 

viability of hardware, apparatuses, and machines. The 

structure involved consolidates the lean just as Six Sigma 

instruments to alleviate the deformities and increment the 

customer fulfillment. 

(Kaswan and Rathi, 2019) The changed customer discernment 

and natural guidelines have upheld associations to gadget the 

manners in which that stay maintainable and simultaneously 

measure up to the assumptions of customers. Green Lean Six 

Sigma (GLS) is one of the comprehensive methodologies that 

diminishes the varieties and squanders in the framework and 

simultaneously diminishes the negative natural effect. This 

work will work with the associations to have a status for a key 

GLS execution by point-by-point understanding of common 

relations among the empowering agents of GLS. 

(Raja Sreedharan et al., 2018) Lean Six Sigma (LSS) is one of 

the administrative practices for associations to accomplish 

functional greatness. However, earlier exploration proposes 

that many organizations have fizzled in the LSS 

Implementation (IMP) because of absence of Lean Six Sigma 

Awareness (LSSA). In this review, we survey LSSA in the 

manufacturing ventures in India. A worldview for growing 

better proportions of advertising develops. The SEM result 

shows that there is solid proof to help the theorized model 

where IM has positive impacts on TMC. While ACC impacts 

both TMC and IMP, and TMC has positive effects on IMP. In 

view of the SEM results, obviously, LSSA is fundamental for 

effective IMP across various manufacturing businesses in 

India. 

(Singh and Rathi, 2018) The motivation behind present 

review is to uncover the definite audit for advantages and 

difficulties about execution of Lean Six Sigma (LSS) in 

business association and spread of LSS writing in term of 

different areas savvy, research technique astute and diary 

insightful. It presents the basic obstructions and advantages of 

LSS execution in different areas referenced above and a 

significant exploration hole, where specialists/analyst can zero 

in really during their examination on LSS. Thus, this paper 

could give huge and significant experiences to industry and 

specialists for fruitful execution of LSS projects. The current 

review was predominantly centered around introducing an 

efficient audit of writing in said areas and tracked down the 

hole between current status and future bearing for the 

execution of LSS in various regions. 

(Gijo, Palod and Antony, 2018) The reason for this article is 

to represent how Lean Six Sigma (LSS) technique was 

applied to an Auto auxiliary aggregate in India for 

accomplishing functional greatness. The examination revealed 

in this paper depends on a contextual investigation completed 

involving LSS strategy in further developing yield of a semi-

computerized move line cycle of the association. The 

underlying drivers for the issue were distinguished and 

approved through information-based investigation from LSS 

tool kit, at various stages in the review. The utilization of this 

system had a critical monetary effect the reality of the 

organization. 

(Patel and Desai, 2018) The reason for this paper is to catch 

the situation with execution of Six Sigma in different 

manufacturing ventures and additionally look at the 

achievement of the Six Sigma by utilizing distinctive 

execution markers. The philosophy of basic audit includes the 

choice and order of 112 exploration articles on the execution 

of Six Sigma in various manufacturing enterprises. The 

greater part of the analysts have considered not very many 

execution markers to distinguish the improvement after Six 

Sigma execution. In any case, there is no piece of information 

in regards to generally improvement in alternate points of 

view after the execution of Six Sigma. 

(de Freitas, Costa and Ferraz, 2017) The reason for this paper 

was to check how Lean Six Sigma (LSS) could impact the 

authoritative maintainability through their undertakings, 

considering that there are not many logical investigations that 

look to assess the relationship that current exist between this 

tree streams: Lean, Six Sigma, and Sustainability. The 

approach utilized on this review has subjective perspective, in 

light of specialists' insight and gathered by study. There were 

distinguished in this review the relationship among's LSS and 

authoritative maintainability, primarily because of effects that 

altogether impact over monetary mainstay of TBL. 

(Singh Sodhi, 2016) Present examination paper puts light on 

the current difficulties looked by Indian SMEs for the 

execution of Lean Six Sigma with the end goal of scrap 

decrease. Worldwide situation of SMEs and different plans 

presented by the state-run administrations for their 

upgradation is likewise examined in this paper. From the 

itemized writing overview, it has been seen that various 

difficulties have been looked by the SME's while the 

execution of Lean Six Sigma. 
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 INTRODUCTION TO LEAN SIX SIGMA 

Lean is a precise way to deal with diminish or take-out 

exercises that don't enhance the cycle. It underscores 

eliminating inefficient strides in a cycle and making the main 

worth added strides. The Lean strategy guarantees superior 

grade and customer fulfillment. These Lean standards can be 

applied to any cycle to decrease squanders. They are: 

 
Fig.1: Lean Principles 

Source: Michigan Technological University 

ASQ (The American Society for Quality) states, "Lean Six 

Sigma is a reality-based, information-driven way of thinking 

of progress that qualities deformity counteraction over 

imperfection recognition. It drives customer fulfilment and 

main concern results by lessening variety, waste, and process 

duration while advancing the utilization of work 

standardization and stream, subsequently making an upper 

hand. It applies anyplace variety and waste exist, and each 

representative ought to be involved." 

Lean Six Sigma joins the methodologies of Lean and Six 

Sigma. Lean standards help to diminish or dispose of cycle 

squanders. Six Sigma centres around variety - decrease 

simultaneously. Along these lines, the standards of Lean Six 

Sigma help to work on the proficiency and nature of the 

interaction. 

 

Fig. 2 Lean six sigma Source: Circle 6 Consulting 

BENEFITS OF LEAN SIX SIGMA 
Lean Six Sigma strategy impacts the center of an association's 

way to deal with conveying customer results. The advantages 

of sending LSS are diverse, a few vital ones caught in this. 

1. Ability:  

Development: LSS sending needs every individual in the 

association to understand the standards and reasonable 

utilization of the strategies. This improves center around 

ability advancement and inserts learning as a culture inside 

the association. Development accompanies further developed 

results and ceaseless picking up/upskilling turns into a piece 

of the authoritative culture. 

2. Quality: 

Delivery Enabled Through Efficient Business Processes: 

Data-driven navigation, right first time, further developed 

throughput, and expanded straightforwardness are immediate 

advantages of LSS. A customer-driven spotlight on quality 

guarantees that customer voices are persistently heard and 

item/arrangement plans in addition to conveyance system 

immediately sensitive to the new market real factors. 

3. Adaptable: 

Across Different Sectors: Although there used to be a 

misperception that Lean Six Sigma is more pertinent to 

manufacturing and designing organizations. Over the most 

recent couple of a very long time with the use of these 

standards inside different areas like BFSI, IT, and Retail have 

demonstrated that LSS methods have cross-industry 

application capacities. 

4. Turns into:  

The Basis for Cutting-edge Technology Deployment: LSS 

drove nonstop improvement drives mix with digitization and 

organization of state-of-the-art innovation. LSS is 

fundamental to an effective Digital Transformation and turns 

into a subset of the bigger Business Transformation 

methodology for associations. 

5. Upgrades Brand Value: 

Customers trust associations that can react to their difficulties 

without wasting much time and resolve something similar 

with honesty. LSS sets up a culture of individuals and a 

grouping of cycles and practices that help expand upon this 

customer achievement remainder, along these lines improving 

brand. 

CONCLUSION 

The audit of writing uncovered that Six Sigma has been 

broadly carried out in the bigger modern units and to a 

moderately lesser degree in the smaller units, for example, 

SMEs. Nonetheless, writing demonstrates that the angles 

connected with quality improvement in the SME area have 

not been concentrated basically. In any case, the previous 

writing underscores the significance of specific regions that 

can be given prompt consideration for inception of the quality 

improvement venture, these perspectives are the executives' 

responsibility, business system, accessibility or assets, 

working on specialized abilities, and so forth. 

REFERENCES 
1. Chaurasia, B., Garg, D. and Agarwal, A. (2019) 

‘Lean Six Sigma approach: a strategy to enhance 

performance of first through time and scrap 

reduction in an automotive industry’, International 

Journal of Business Excellence, 17(1), pp. 42–57. 

doi:10.1504/IJBEX.2019.096903. 

2. de Freitas, J.G., Costa, H.G. and Ferraz, F.T. (2017) 

‘Impacts of Lean Six Sigma over organizational 

sustainability: A survey study’, Journal of Cleaner 

https://blogs.mtu.edu/improvement/2014/01/08/back-to-the-basics-5-principles-of-lean/
http://www.circle6consulting.com/


Global Journal of Engineering and Technology [GJET].  ISSN: 2583-3359 (Online) 

*Corresponding Author: Deepak Shrawan Rathod                           © Copyright 2023 GSAR Publishers All Rights Reserved 

                     This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. Page 22 

Production, 156, pp. 262–275. 

doi:10.1016/j.jclepro.2017.04.054. 

3. Gijo, E.V., Palod, R. and Antony, J. (2018) ‘Lean 

Six Sigma approach in an Indian auto ancillary 

conglomerate: a case study’, Production Planning 

& Control, 29(9), pp. 761–772. 

doi:10.1080/09537287.2018.1469801. 

4. Kaswan, M.S. and Rathi, R. (2019) ‘Analysis and 

modeling the enablers of Green Lean Six Sigma 

implementation using Interpretive Structural 

Modeling’, Journal of Cleaner Production, 231, pp. 

1182–1191. doi:10.1016/j.jclepro.2019.05.253. 

5. Kharub, M. et al. (2021) ‘Profit enhancement for 

small, medium scale enterprises using Lean Six 

Sigma’, Materials Today: Proceedings [Preprint]. 

doi:10.1016/j.matpr.2021.09.159. 

6. Patel, M. and Desai, D.A. (2018) ‘Critical review 

and analysis of measuring the success of Six Sigma 

implementation in manufacturing sector’, 

International Journal of Quality & Reliability 

Management, 35(8), pp. 1519–1545. 

doi:10.1108/IJQRM-04-2017-0081. 

7. Raja Sreedharan, V. et al. (2018) ‘An empirical 

assessment of Lean Six Sigma Awareness in 

manufacturing industries: construct development 

and validation’, Total Quality Management & 

Business Excellence, 29(5–6), pp. 686–703. 

doi:10.1080/14783363.2016.1230470. 

8. Ramkumar, P. n. and Satish, K. p. (2020) ‘Statistical 

investigation of Lean Six Sigma for waste reduction 

in Indian SMES by identify rank define analyse 

improve control model’, International Journal of 

Productivity and Quality Management, 30(2), pp. 

252–277. doi:10.1504/IJPQM.2020.107815. 

9. Saroha, N. et al. (2021) ‘Integrated Approach of 

Green Lean with Six Sigma for Improving Quality 

Issues in Small-Scale Industries’, in Kumar, A. et al. 

(eds) Recent Advances in Mechanical Engineering. 

Singapore: Springer (Lecture Notes in Mechanical 

Engineering), pp. 1053–1066. doi:10.1007/978-981-

15-9678-0_88. 

10. Shokri, A. (2019) ‘Reducing the Scrap Rate in 

Manufacturing SMEs Through Lean Six Sigma 

Methodology: An Action Research’, IEEE 

Engineering Management Review, 47(3), pp. 104–

117. doi:10.1109/EMR.2019.2931184. 

11. Singh, M. and Rathi, R. (2018) ‘A structured review 

of Lean Six Sigma in various industrial sectors’, 

International Journal of Lean Six Sigma, 10(2), pp. 

622–664. doi:10.1108/IJLSS-03-2018-0018. 

12. Singh, M., and Rathi, R. (2021) ‘Investigation and 

modeling of lean six sigma barriers in small and 

medium-sized industries using hybrid ISM-SEM 

approach’, International Journal of Lean Six Sigma, 

ahead-of-print(ahead-of-print). doi:10.1108/IJLSS-

09-2020-0146. 

13. Singh Sodhi, H. (2016) ‘Challenges before Indian 

SME’S for the Implementation of Lean Six Sigma 

for Scrap Reduction: A Review’, IOSR Journal of 

Mechanical and Civil Engineering, 03(03), pp. 10–

15. doi:10.9790/1684-15010030310-15. 

14. Sodhi, H.S. (2020) ‘Lean Six Sigma: a clinical 

treatment for the recovery of Indian manufacturing 

sector from the after-effects of coronavirus’, World 

Journal of Science, Technology and Sustainable 

Development, 17(3), pp. 311–322. 

doi:10.1108/WJSTSD-03-2020-0025. 

15. Solanki, M. and Desai, D. (2020) ‘Competitive 

advantage through Six Sigma in sand casting 

industry to improve overall first-pass yield: a case 

study of SSE’, International Journal of Lean Six 

Sigma, 12(3), pp. 477–502. doi:10.1108/IJLSS-03-

2020-0032. 

16. Trehan, R., Gupta, A. and Handa, M. (2019) 

‘Implementation of Lean Six Sigma framework in a 

large scale industry: a case study’, International 

Journal of Six Sigma and Competitive Advantage, 

11(1), pp. 23–41. 

doi:10.1504/IJSSCA.2019.098710. 

 


