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Abstract:  Bangladesh RMG costs, lead-time pressure, digital-lean gains cannot be maintained unless adopted 

daily. The evidence-based systematic literature review is the synthesis of evidence that could enable to 

comprehend how Lean Six Sigma, and Theory of Constraints respond to the digitization processes to provide the 

improvement of the performance of operations in the environments that fall within the scope of the analysis in 

the RMG. It was performed in a PRISMA-based methodology. The synthesis is finalized by adding nine articles that 

are synergistic when it comes to (i) improvement routines and outcomes, (ii) digitization mechanisms such as 

alignment of ERP/ manufacturing execution systems and visibility of operations, (iii) critical success factors such 

as leadership, training, and measurement discipline. The key theoretical contribution of the review is that the 

concept of execution integrity which refers to the degree that the intentions of improvement are transformed 

into realistic everyday behavior backed up by shared operational information and binding control policies. After 

synthesis, the paper gives a conceptual framework of CEP, which advances digitization to the next position of 

execution ability layer (interoperability, data integrity, visibility, analytics readiness) that strengthens the 

execution integrity and optimizes the effects (lead time, defects, throughput, delivery reliability and compliance 

traceability).  

Keywords: Lean Six Sigma; Theory of Constraints; PRISMA systematic literature review; Digitization; execution 

integrity in Bangladesh RMG; 

 
 

I. INTRODUCTION 

The RMG industry in Bangladesh is a massive and 
highly labor-intensive system of manufacturing which 
is incidentally under enormous pressure of operations. 
The factories are required to produce high speeds, 
level quality, and have record proof. Teams frequently 
deviate to firefighting when responding to pressure in 
which temporary gains are made in short projects 
which eventually fall apart. 

Lean is widely used in the factories to enhance flow 
and minimize waste. They employ LSS to minimize 
variation by disciplining measurement. They 
occasionally employ TOC to enhance throughput with 

the process of controlling constraints. Simultaneously, 
numerous factories are also investing in digitization, 
e.g. ERP, MES, dashboards, and Industry 4.0 tools. 

It is not just the issue of technology adoption. The main 
issue is whether execution daily is based on intent to 
improve. Shadow systems (as spreadsheets and 
informal messaging) are constructed by the teams 
when the data is late, incomplete or untrusted. This 
disrupts data integrity and improvement routines. 

Research Question: What is the interaction between 
Lean/LSS/TOC improvement routine and digitization 
mechanism to produce sustainable operational 
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performance in labor-intensive manufacturing setting 
applicable to Bangladesh RMG? 

II. RELATED WORK 

There are a number of related streams in which 
digitization and continuous improvement were 
researched. 

1) MES-Lean alignment: MES generates value when the 
logic of it is aligned to Lean goals such as flow, standard 
work, and WIP discipline [11]. 

2) IT as a Lean enabler: IT facilitates Lean where 
alignment, system fit, and adoption are considered 
[12]. 

3) Lean 4.0: Digital tools enhance feedback and 
visibility of Lean environments [13]. 

4) ERP integration backbone: ERP incorporates the 
primary processes and information flow among 
functions [14]. 

5) Industry 4.0 preparedness and obstacles: 
Bangladesh-specific research emphasizes the point 
that the benefits of the industry 4.0 are contingent on 
preparedness and obstacles [18], [19]. 

6) Data governance and data quality: Governance 
establishes the rights and responsibilities of data [8]. 
The quality of data has to be fit to use [9].  

 

Table I. Comparison with Prior Work (Selected) 

Study MES–Lean 

Alignment 

ERP Integration Data Governance Bangladesh RMG 

Focus 

Cottyn et al. [11] Yes No Indirect No 

Pinho & Mendes 

[12] 

Indirect Indirect Indirect No 

Miqueo et al. [13] Indirect No No No 

Arredondo-Soto 

[14] 

No Yes No No 

Mim et al. [18] No Indirect Indirect Yes 

Salman et al. [19] No Indirect Indirect Yes 

This work Yes Yes Yes Yes (framework 

focus) 

 

III. KEY CONTRIBUTIONS 

The paper contributes to the existing knowledge in 
three tangible ways. 

1) Mechanism focus: It conceptualizes the integrity of 
execution as the key mechanism that can explain the 
reasons why digitization can lead to permanent 
improvement and sometimes flops [8], [9]. 

2) Evidence synthesis: It provides a summary of 
evidence on the importance of ERP/MES alignment, 

interoperability and visibility in facilitating 
Lean/LSS/TOC routines [11]-[14]. 

3) Integrated CEP framework: It suggests a model 
Capability-Execution-Performance and a sequencing 
roadmap of the labor-intensive apparel factories. 

IV. METHOD (PRISMA-ALIGNED SYSTEMATIC 

LITERATURE REVIEW) 

This paper is based on the PRISMA 2020 reporting 
principles [1], [2]. The review design is based on the 
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systematic review methodologies [3] and citation 
chasing and snowballing where required [4], [5]. 

A. Scope and Research Questions 2000 -2025 
publications are reviewed and deal with the system of 
improvements (Lean, LSS, TOC), digitization 
mechanisms (ERP, MES, dashboards, Industry 4.0 
tools), and outcomes (lead time, defects, throughput, 
delivery reliability, and compliance support). 

B. Information Sources and Search Logic: Major 
academic sources and major blocks of keywords were 
used to identify the records. The snowball and citation 
chasing were used to increase coverage [4], [5]. 

C. Eligibility Criteria: To be eligible, the 
manufacturing/transferable production-flow context 

was required, substantive Lean/LSS/TOC content, a 
clear digitization mechanism (or high relevance) which 
had to be published between 2000-2025. 

D. Screening and PRISMA Counts: Records identified: 
92; duplicates removed: 7; title/abstract excluded: 53; 
full texts assessed: 32; full texts excluded: 23; final 
included in synthesis: 9. 

E. Quality Appraisal and Data Extraction: There was the 
use of 10-item checklist (score 0-10). The studies with 
a minimum score of 6 were retained. Fields that were 
extracted were study type, routines, mechanisms, 
outcomes, barriers, success factors, and mechanism 
statements [6], [7]. 

 

 

Figure 1. PRISMA flow diagram (summary). 

V. RESULTS 

A. Routine and results improvement: Lean is the most 
predominant routine outlined, primarily as flow 
discipline, standard work, and WIP control. LSS is 
manifested primarily in measurement and governance 
requirements [20]. TOC relies on the high-quality 
indicators regarding constraints and WIP. 

Typical results are reduction in lead time, reduction in 
defects, improvement in throughput and higher 

delivery reliability in cases where there is a matching 
of planning and execution data [12], [14]. 

B. Digitization mechanisms: The support is found in 
digitization being an execution enabler. MES should 
encode Lean rules [11]. ERP facilitates inter-functional 
coordination [14]. The tools of visibility enhance 
feedback loops [13]. Bad fit promotes shadow 
reporting and poor adoption [12]. 

C. Barriers and success factors: The success factors that 
have been repeated are leadership commitment, skills 
and training, KPI discipline, and governance [8], [20]. 
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The barriers in Bangladesh RMG are low trust in data, 
disjointed systems, poor interoperability, and 
readiness barriers [18], [19]. 

D. Gaps: Rarely do Bangladesh RMG empirical studies 
combine improvement routines, digitization 
mechanisms and performance outcomes in a single 
model [6], [7]. 

VI. DISCUSSION 

A. The implementation of integrity into the formulated 
mechanism: Long-term value is acquired through 
digitization enhancing the execution integrity. 
Execution integrity implies consistency of 

improvement as daily decisions based on legitimate 
data and enforceable guidelines [8], [9], [11], [12]. 

B. Capability-Execution-Performance (CEP) model: the 
definition of what has to be better is provided in 
Lean/LSS/TOC. Digital capability ascertains the extent 
to which that intent is executed daily. Performance 
results are then motivated by execution integrity. 

C. Practical sequencing road map: The factories are 
able to sequence the work by stabilizing KPI definitions 
and governance, then standard work and visual 
control, then ERP- MEs alignment and lastly constraint 
protection and sustainment cadence. 

 

 

Moderators (dashed influence across the arrows): 
Skills and training maturity; Workforce stability and supervisory span; Buyer compliance pressure 

Investment constraints and sequencing capacity 

 

Box 1: Improvement routines 

Lean flow + LSS measurement + TOC constraint logic 

↓ 
Box 2: Digital capability layer 

ERP/MES interoperability 

Data integrity 

Visibility 

Analytics readiness 

↓ 
Box 3: Execution integrity (mediator) 

Rule fidelity 

Less firefighting 

Consistent routines 

Trusted data use 

↓ 

Box 4: Performance outcomes 

Lead time 

Defects 

Throughput 

Delivery reliability 

Compliance traceability 

 

 

Figure 2. Capability–Execution–Performance (CEP) framework (Summary). 
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Table II. Practical Roadmap Aligned to CEP 

Phase Goal What to 

Implement 

Key Risk Simple Control 

1 Create a KPI spine Definitions and 

audit rules 

KPI manipulation Audit sampling 

2 Stabilize work Standard work 

and visual control 

Supervisor 

overload 

Short daily 

checklists 

3 Align systems ERP orders and 

MES line status 

Shadow reporting Remove 

duplicates 

4 Protect constraint Constraint 

visibility and 

buffers 

Wrong bottleneck Weekly review 

5 Sustain Cadence, training, 

and governance 

Routine decay Closure-rate 

tracking 

 

 

VII. CONCLUSION 

1) Solved problem: investments around labor-

intensive apparel digitization in many cases fail to 

generate lasting returns since daily implementation is 

not a reliable course of action after the improvement 

has been intended. 

2) Approach A PRISMA-compliant systemic literature 

review and screen transparency, quality evaluation and 

mechanism-based synthesis [1]-[3]. 

3) Important insights: Sustained value occurs when 

execution integrity goes up because of digitization. 

The main mechanisms are ERP-MES interoperability, 

MES- lean alignment, and data integrity, and 

operational visibility [11], [12], [14]. It is explained by 

governance and fit-for-use data quality in terms of 

adoption and trust [8], [9]. The benefits of Bangladesh 

RMG are influenced by the readiness and barriers to 

adoption [18], [19]. 

4) Limitations and future work: There are limited 

studies about Bangladesh RMG empirically which test 

routines and mechanisms together with their 

outcomes. The future research should involve CEP 

propositions on field data and longitudinal designs. 

REFERENCES 

[1] M. J. Page et al., “The PRISMA 2020 statement: 

An updated guideline for reporting systematic 

reviews,” BMJ, vol. 372, n71, 2021, doi: 10.1136/bmj. 

n71. 

[2] PRISMA, “PRISMA 2020 checklist and flow 

diagram resources,” 2020. 

[3] D. Tranfield, D. Denyer, and P. Smart, “Towards a 

methodology for developing evidence-informed 

management knowledge by means of systematic 

review,” British Journal of Management, vol. 14, no. 

3, pp. 207–222, 2003, doi: 10.1111/1467-8551.00375. 

[4] J. Webster and R. T. Watson, “Analyzing the past 

to prepare for the future: Writing a literature review,” 

MIS Quarterly, vol. 26, no. 2, pp. 13–23, 2002. 

[5] C. Wohlin, “Guidelines for snowballing in 

systematic literature studies and a replication in 

software engineering,” in Proc. EASE ’14, pp. 1–10, 

2014, doi: 10.1145/2601248.2601268. 

[6] A. S. Bharadwaj, “A resource-based perspective on 

information technology capability and firm 

performance,” MIS Quarterly, vol. 24, no. 1, pp. 169–

196, 2000. 

[7] N. Melville, K. Kraemer, and V. Gurbaxani, 

“Information technology and organizational 



  

SGS Initiative, VOL. 1 NO .1 (2026): LGPR 

performance: An integrative model of IT business 

value,” MIS Quarterly, vol. 28, no. 2, pp. 283–322, 

2004, doi: 10.2307/25148636. 

[8] V. Khatri and C. V. Brown, “Designing data 

governance,” Communications of the ACM, vol. 53, 

no. 1, pp. 148–152, 2010, doi: 

10.1145/1629175.1629210. 

[9] R. Y. Wang and D. M. Strong, “Beyond accuracy: 

What data quality means to data consumers,” Journal 

of Management Information Systems, vol. 12, no. 4, 

pp. 5–33, 1996. 

[10] W. H. DeLone and E. R. McLean, “The DeLone 

and McLean model of information systems success: A 

ten-year update,” Journal of Management Information 

Systems, vol. 19, no. 4, pp. 9–30, 2003. 

[11] J. Cottyn, H. Van Landeghem, K. Stockman, and 

S. Derammelaere, “A method to align a manufacturing 

execution system with Lean objectives,” International 

Journal of Production Research, vol. 49, no. 14, pp. 

4397–4413, 2011, doi: 

10.1080/00207543.2010.548409. 

[12] C. Pinho and L. Mendes, “IT in lean-based 

manufacturing industries: Systematic literature review 

and research issues,” International Journal of 

Production Research, vol. 55, no. 24, pp. 7524–7540, 

2017, doi: 10.1080/00207543.2017.1384585. 

[13] A. Miqueo, M. Torralba, and J. A. Yagüe-Fabra, 

“Lean manual assembly 4.0: A systematic review,” 

Applied Sciences, vol. 10, no. 23, p. 8555, 2020, doi: 

10.3390/app10238555. 

[14] K. C. Arredondo-Soto, G. Hernández-Escobedo, 

A. Realyvásquez-Vargas, and M. A. Miranda-

Ackerman, “Information systems for enterprise 

resource planning,” in Algorithms and Computational 

Techniques Applied to Industry. Springer, 2022, pp. 

3–28, doi: 10.1007/978-3-031-00856-6_1. 

[15] V. M. Tabim et al., “Implementing manufacturing 

execution systems (MES) for Industry 4.0: 

Overcoming buyer–provider information asymmetries 

through knowledge sharing dynamics,” Computers & 

Industrial Engineering, vol. 196, 110483, 2024, doi: 

10.1016/j.cie.2024.110483. 

[16] S. M. Saad, M. Bahadori, and M. R. 

Davoudabadi, “Industry 4.0 and lean manufacturing: 

A systematic review,” International Journal of Lean 

Six Sigma, 2023, doi: 10.1108/IJLSS-02-2022-0021. 

[17] F. Costa et al., “Integrating Industry 4.0 and lean 

manufacturing for a sustainable green transition: A 

comprehensive model,” Journal of Cleaner 

Production, vol. 465, 142728, 2024, doi: 

10.1016/j.jclepro.2024.142728. 

[18] I. Z. Mim, M. G. S. Rayhan, and M. Syduzzaman, 

“Prospects and current scenario of Industry 4.0 in 

Bangladeshi textile and apparel industry,” Heliyon, 

vol. 10, no. 11, e32044, 2024, doi: 10.1016/j.heliyon. 

2024.e32044. 

[19] A. Salman, M. W. Hasanat, M. M. Rahman, and 

M. Moon, “The key barriers to adopting Industry 4.0 

in the ready-made garment industry in Bangladesh,” 

International Journal of Industrial Engineering and 

Operations Management, vol. 6, no. 3, pp. 222–240, 

2024, doi: 10.1504/IJIEOM.2024.140262. 

[20] N. F. Habidin and S. M. R. Yusof, “Critical 

success factors of Lean Six Sigma for the Malaysian 

automotive industry,” International Journal of Lean 

Six Sigma, vol. 4, no. 1, pp. 60–82, 2013. 

[21] G. K. Badhotiya et al., “Lean manufacturing in 

the last decade: Insights from published case studies,” 

Journal of Manufacturing Technology Management, 

vol. 35, no. 4, pp. 766–798, 2024. 

[22] M. Bernardo et al., “Data governance and data 

quality management for innovation and performance: 

A review and conceptual framework,” Journal of 

Innovation & Knowledge, vol. 9, no. 3, 100598, 2024, 

doi: 10.1016/j.jik.2024.100598. 

[23] E. Acev et al., “A mapping study on data 

governance frameworks: Core dimensions and 

practical implications,” Journal of Data and 

Information Quality, vol. 17, no. 2, pp. 1–27, 2025, 

doi: 10.1145/3728925. 

 


