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Preface 

We are delighted to present the proceedings of the fourth edition of the 6th Interna-
tional Manufacturing Engineering Conference and the 7th Asia-Pacific Conference 
on Manufacturing System (iMEC-APCOMS 2024), hosted by Universiti Malaysia 
Pahang Al-Sultan Abdullah through its Faculty of Manufacturing and Mecha-
tronic Engineering Technology. Held on September 11 and 12, 2024, the confer-
ence embraced the theme of “Sustainable Development Goals through Innovative 
Manufacturing Engineering.” 

iMEC-APCOMS 2024 has attracted a remarkable 99 submissions, all of which 
underwent a rigorous single-blind review process. Based on the recommendations 
of our dedicated reviewers, 44 papers were selected for publication in Volume 1 of 
the conference proceedings. We are immensely grateful to all contributing authors 
whose research has added great value to this collection. Each paper in this volume 
was thoughtfully evaluated by our esteemed technical review committee, comprised 
of leading experts in manufacturing engineering. 

The conference served as a vibrant forum for the exchange of pioneering ideas and 
insights, highlighted by keynote presentations from distinguished speakers, including 
Prof. Ir. Dr. Nik Mohd Zuki Nik Mohamed (Universiti Malaysia Pahang Al-Sultan 
Abdullah, Malaysia), Prof. Dr. Cucuk Nur Rosyidi (Universitas Sebelas Maret, 
Indonesia), and Prof. Dr. Ir. Anas Ma’ruf (Institut Teknologi Bandung, Indonesia). 

In closing, we hope that readers find this volume insightful and enriching. Our 
sincere appreciation goes to Springer Lecture Notes of Mechanical Engineering for 
their invaluable support in bringing this publication to life. Additionally, we extend 
our heartfelt thanks to the conference organizers and the dedicated members of 
the Conference Committee, whose tireless efforts made iMEC-APCOMS 2024 a 
resounding success. 

Pekan, Malaysia 
Pekan, Malaysia 
Surakarta, Indonesia 
London, UK 

Siti Nadiah Mohd Saffe 
Siti Zubaidah Ismail 
Cucuk Nur Rosyidi 

Mohammad Osman Tokhi
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Improvement Production Performance 
Using Sustainable Lean Approach: 
A Case Study in Shoe Manufacturer 

Tiena Gustina Amran, Emelia Sari, Aishah Zahra Setiawan, 
Ellyana Amran, Annisa Dewi Akbari, and Mohd Yazid Abu 

Abstract Company X, an Indonesian shoe manufacturer, encountered significant 
challenges in meeting production targets and maintaining quality standards from July 
to December 2021, with defect rates surpassing 0.1%. This study aims to enhance 
shoe production by applying a sustainable lean production approach. By employing 
Process Activity Mapping and Sustainable Value Stream Mapping, the analysis iden-
tified four significant types of waste: defects, waiting, transportation, and excessive 
motion. The initial Process Cycle Efficiency of 42% is projected to improve to 53% 
following the proposed interventions. Additionally, the effort required to implement 
sustainable practices measured in the Sustainability Index was initially calculated 
at 125.88% and is expected to improve to 98.87% with the recommended improve-
ments. Critical proposed solutions include Failure Mode and Effects Analysis, the 
introduction of machine checklist sheets, auxiliary tools, operator training, material 
handling modifications, process tool redesign, eliminating non-value-added activ-
ities, and implementation of the 6R framework. These solutions are designed to 
enhance efficiency, reduce waste, and support Company X’s sustainability objectives. 

Keywords Sustainable lean production · Sustainable value stream mapping ·
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1 Introduction 

A manufacturing company operates as an integrated business entity where people, 
machines, methods, money, materials, and the environment are part of a cohesive 
system. In the quest to become global industry leaders, companies focus on enhancing 
the efficiency and effectiveness of their resources. Manufacturing involves trans-
forming raw materials into finished goods through value-added steps, increasing 
market value. Resource efficiency and effectiveness are critical to optimizing the 
manufacturing production process. 

One critical approach to improving product efficiency and effectiveness is empha-
sizing the final product’s quality. High product quality can drive a company’s success, 
particularly in manufacturing. By conducting thorough quality analyses, companies 
aim to minimize defects that may arise during production. Reducing defects lowers 
waste and signifies a robust and well-managed production system. 

Shoe manufacturing is divided into three main stages: cutting, stitching, and 
assembling. The most critical assembly process combines the shoe’s upper and 
bottom parts. Errors during assembly can be particularly costly for the company, 
making this stage the most crucial in ensuring the overall success of the production 
process. 

Table 1 compares the production targets for four products at Company X. This 
comparison highlights the rationale for selecting AFL products as the focus of 
this study. Among the four products, AFL is the most in demand by customers. 
The company employs a make-to-order strategy to determine production quan-
tities, meaning the production targets are directly based on customer requests. 
The differences between monthly production targets, particularly from October to 
December, are illustrated in Fig. 1. These discrepancies suggest that the company 
faces challenges related to the efficiency and effectiveness of its production processes. 

Based on preliminary observations from October and November, it was found that 
3.5% of the production target still needed to be met in October and 2.8% in November.

Fig. 1 Production target comparison for AFL products from October to December
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Table 1 Product demand for 
October–December 2021 Product Unit Demand Rank 

AFL Pairs 1,100,535 1 

AMIL Pairs 769,200 3 

WF Pairs 633,626 4 

AM 95 Pairs 943,040 2

It was previously identified that the product suffered poor quality, leading to rejec-
tion. Many defects occurred in the assembly section, resulting in waste. According to 
quality control monitoring, product defects are classified into two grades: B-Grade, 
which has minor defects, and C-Grade, which has major (severe) defects. The accept-
able defect rate for B-grade products is capped at 0.1% of the production volume, 
while C-grade products are limited to 0.01% of their production volume. Table 2 
presents the monthly defect data for AFL products, categorized by defect type. 

Figure 2 provides an overview of the shoe manufacturing process, highlighting the 
various types of waste generated. The outcome of this process can result in A-grade 
products, B-grade products, or unsellable items. A company aims to produce the 
highest quality products to minimize waste. Similarly, Company X strives to make 
its production process as efficient and effective as possible. However, when products 
are deemed unsellable, the company suffers financial losses. A mitigating analysis 
was conducted to identify the factors contributing to product defects.

Based on the explanation above, this research aims to design an improved produc-
tion process using a sustainable lean production approach. The specific objectives 
are: (1) Identify and analyze the factors contributing to waste (2) Assess the imple-
mentation of the 6R principles in the production process (3) Propose improvements 
to minimize waste by applying Sustainable Value Stream Mapping (SVSM) and 
Process Activity Mapping (PAM) to enhance production efficiency (4) Measure the 
impact of Sustainable Lean Production (SLP) on the Sustainability Index (SI).

Table 2 The percentage of AFL product defects in July–December 2021 

Jul Aug Sep Oct Nov Dec 

Production 240,959 259,249 274,062 240,646 411,300 436,056 

B-Grade (%) 0.02% 0.01% 0.12% 0.10% 0.13% 0.08% 

C-Grade (%) 0.004% 0.003% 0.01% 0.001% 0.03% 0.002% 
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Fig. 2 Shoe manufacturing process

2 Literature Review 

2.1 Lean Production 

Lean production is characterized by systematic efforts to identify and eliminate 
waste or unproductive activities and to achieve continuous improvement in response 
to customer demands or in pursuit of perfection [1]. The lean approach seeks to 
maximize results while using minimal resources. At the core of lean principles is the 
emphasis on waste reduction [2]. Waste encompasses not only resource and financial 
inefficiencies but also includes any processes in production that are inefficient or 
ineffective [3]. 

Waste encompasses all work activities or processes that do not add value 
(non-value added) in the production process, from raw materials to the final 
product reaching the market. The eight fundamental types of waste in manufac-
turing systems include overproduction, excess inventory, defects, over-processing, 
waiting, unnecessary motion, underutilization of human resources, and inefficient 
transportation.
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2.2 Sustainable Manufacturing, Sustainable Lean 
Production, and 6R Concept 

Sustainable manufacturing minimizes negative impacts on the environment by mini-
mizing natural resources, maintaining economic aspects, and maintaining the safety 
of workers, groups, and consumers [1]. Companies across various industries often 
face the challenge of waste generation. During the production process, the amount 
of waste produced can sometimes be substantial [4]. This waste includes materials 
that do not meet standards, items that are in-process but fall short of quality require-
ments, and finished products that fail to pass quality control. Sustainable lean produc-
tion combines lean production principles with sustainable manufacturing, aiming to 
enhance the production process’s environmental, economic, and social aspects [5]. 

The 3R concept is a concept that consists of three components. These components 
are reduced, reused, and recycled. Reuse is the use of waste that can still be used. 
Recycling is reprocessing discarded waste. The most important thing about the 3R 
concept is Reduce. Reduce minimizes wasted waste so there is no need to reuse or 
recycle [6]. From the 3R concept, it has grown to 6R. The other three components 
are recovery, redesign, and remanufacture. 

2.3 Value Stream Mapping (VSM) and SVSM 

VSM sketches the status of existing and future factory industrial layouts [1]. This tool 
requires tracing the activities that lead to the final product or service being delivered 
to the consumer and the activities performed step by step. VSM is a powerful tool 
for analyzing a company’s production flow [7]. The use of VSM focuses on finding 
waste to optimize production [8]. It is a straightforward visual approach depicting the 
current material and information flows associated with a particular product family. 
VSM incorporates new ideas into the proposed picture of how materials and infor-
mation should flow for the product group, resulting in an action plan that brings the 
new vision to life. Thus, lean tools and approaches will improve flow and efficiency 
while eliminating waste in manufacturing and industrial operations. 

SVSM is the development of a value stream mapping tool used to identify and 
evaluate the production process by paying attention to sustainable aspects.
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2.4 SI and Failure Mode and Effect Analysis (FMEA) 

The SI calculates three aspects of sustainability: economic, environmental, and social. 
The resulting score quantifies the company’s effort in terms of time and cost to 
advance sustainability [9]. Several categories were selected as indicators in this study, 
as presented in Tables 3 and 4. 

Failure Mode and Effect Analysis (FMEA) is a testing tool used to identify, 
prioritize, and eliminate potential failures, focusing on prevention rather than reactive 
problem-solving [10]. Severity measures the impact of a failure, and its ranking can be 
reduced through design modifications. Occurrence indicates how frequently a cause 
of failure arises, with a ranking of 10 necessitating immediate action. Detection 
refers to the ability to identify a failure mode, and the Risk Priority Number (RPN) is 
calculated by multiplying severity, occurrence, and detection. A higher RPN indicates 
a greater need for corrective action [11]. 

3 Methods 

Figure 3 shows the framework of thought used in this research. While Fig. 4 explains 
the flowchart of research methodology, Fig. 5 Flowchart of PAM and SVSM, and 
Fig. 6 Flowchart of SI.

Table 3 Sustainability indicators 

Source Economy Environment Social 

E1 E2 E3 E4 N1 N2 N3 N4 N5 N6 S1 S2 S3 

Garbie et al. [1]
√ √ √ √ √ √ √ √ √ √ √ √ √ 

Helleno et al. [12]
√ √ √ √ 

Garza-reyez et al. [13] 
√ √ √ √ √ 

Choudary et al. [14]
√ √ 

Gholami et al.  [15]
√ √ 

Hartini et al. [16]
√ √ √ √ √ √ √ √ √ √ 

Marie et al. [17]
√ √ √ √ √ 

Sari et al. [9]
√ √ √ √ √ √ √ 

Saraswati et al.  [18]
√ √ √ √ √ √ √ √ √ 

Selected indicators
√ √ √ √ √ √ √ √ √ √ 

Economy: Time E1, Cost E2, Inventory E3, Quality compliance and product defect E4 
Environment: Material consumption N1, Energy consumption N2, Waste recycle N3, Water 
consumption N4, Air pollution N5, ISO 14001 compliance N6 
Social: Satisfaction employee S1, Work environment: noise level and lighting level S2, Employee 
training S3
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Table 4 Sustainability indicator description 

Aspect Indicator Unit Input Calculation Information 

Economy Time % VAT Value Added 
Time 

TE = (VAT/ 
TT)100 

Processing 
time from raw 
materials or 
materials to 
finished 
products 

TT Total Time 

QE Quality 
Efficiency 

Quality 
Efficiency 

% ND Number of 
Defect 

QE = 
(1-(ND/ 
TP))100 

Product quality 
efficiency level 

TP Total Product 

Environment Material 
Consumption 

% ME Material 
Efficiency 

ME = (VAM/ 
TM)100 

Amount of raw 
materials or 
materials usedVAM Value Added 

Material 

TM Total Material 

Energy 
Consumption 

Kwh EC Energy 
Consumption 

EC The using of 
energy and 
resources for 
the production 
process 

Waste Water 
Recycling 

% WE Waste Recycle 
Efficiency 

WE = (WR/ 
TW)100 

Reprocessing 
of water used 
for the 
production 
process 

WR Waste 
Recycling 

TW Total Waste 

ISO 14001 
Compliance 

% YES/NO Environmental 
standards that 
have been 
applied to the 
company 

Air pollution % AP Air Pollution AP Air pollution 
caused by 
production 
process/ 
machines 

Social Satisfaction 
level 

% SE Satisfaction 
Employee 

SE Employee 
satisfaction in 
carrying out the 
activities

(continued)
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Table 4 (continued)

Aspect Indicator Unit Input Calculation Information

Noise level NAB dBl Noise level 
consequence by 
machine used 

Lighting level LUX LUX The level of 
lighting used in 
the production 
process 

Employee 
Training 

% NT Number of 
Employee 
Training 

E_HRD = 
(NT/NE)100 

Operator 
training 

NE Number of 
Employee

Fig. 3 Research Framework

4 Results and Discussions 

4.1 Sustainable Value Stream Mapping and Sustainability 
Index 

Figure 7 presents the current SVSM. The Sustainability Index (SI) calculates the 
sustainability level across economic, social, and environmental dimensions. The data 
in Table 5 indicates an SI value of 125.88%.
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Fig. 4 Flowchart of Research Methodology

Figure 8 shows the future SVSM after implementing improvements (details of 
improvement see Sect. 4.2). These enhancements include increased efficiency in 
time management, defect reduction, material consumption, and employee training. 
Specifically, time efficiency improved by 53%, defect rates decreased to 93%, and 
employee training effectiveness rose by 92% due to operator training.

As a result of these improvements, Process Cycle Efficiency (PCE) increased by 
11%, and quality efficiency improved by 3%. Consequently, production output could 
increase by 3–4% per month. These proposed improvements help the company more 
accurately achieve its production targets. Table 6 summarizes these improvements, 
leading to a projected future SI of 98.87%.
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Fig. 5 Flowchart of PAM 
and SVSM

4.2 Proposed Improvement 

The recommendations for addressing defect waste include conducting a Failure Mode 
and Effect Analysis (FMEA) and performing regular machine inspections using a 
checklist. Successful implementation of FMEA requires individual awareness and 
responsibility, as it is a vital tool for quality control. Table 7 presents the proposed 
corrective actions based on the FMEA results.

Based on the FMEA results, a standard protocol for using tools and materials in 
production is recommended. Once the tools and materials reach the end of their desig-
nated usage period, they should be promptly replaced to minimize machine damage, 
reducing downtime and defect rates. Introducing a machine inspection checklist will 
help operators efficiently identify potential machine issues. Operators can ensure 
consistent performance by systematically checking all machine conditions against 
the required standards.
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Fig. 6 Flowchart of SI

Additionally, the proposed addition of auxiliary equipment targets the cooling 
process. After careful analysis, it was determined that using the tools listed in 
Table 7 for cooling can significantly reduce the time needed for shoes to dry. More-
over, the proposed operator training addresses frequent machine downtimes that 
currently require technician intervention. By providing operators with basic training 
in handling downtime, the waiting time for repairs can be reduced, especially given 
the limited availability of technicians and the extended time needed for machine 
maintenance. 

Regarding transportation waste, the recommendation includes introducing modi-
fied material handling equipment. Previously, Company X avoided using fuel-
powered material handling due to high costs, including fuel and maintenance 
expenses. Furthermore, the considerable distance between workstations and environ-
mental challenges, such as rain, which can halt operations due to lack of coverage for 
transported materials, exacerbates the issue. The proposed solution is a rooftop trolley 
bicycle, which offers a cost-effective alternative with minimal fuel and maintenance 
requirements and reduces waiting time during transport.
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Fig. 7 Current state sustainability value stream mapping 

The waste caused by extra processing increases the overall production time. Upon 
identification, it was found that these processes frequently yield non-standard results. 
To address this, operators must closely monitor the process to ensure outcomes meet

Table 5 Current value of sustainability indicator 

Pillar Aspect Indicator Performance 
measures 

Performance metrics Value of 
change 

Existing Target 

Economy E11 Time % 43 50 7 

E12 Quality 
Efficiency 

% 90 100 10

(continued)
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Table 5 (continued)

Pillar Aspect Indicator Performance
measures

Performance metrics Value of
change

Existing Target

Environment N11 Material 
Consumption 

% 65 80 15 

N12 Energy 
Consumption 

Kwh 12,470,000 12,000,000 470,000 

N13 Waste Water 
Recycling 

% 85 95 10 

N14 ISO 14001 
Compliance 

% 83 95 12 

N15 Air pollution % 2.5 3 0.5 

Social S11 Satisfaction 
level 

% 70 72 2 

S12 Noise Level NAB 86 85 1 

S13 Lighting 
Level 

LUX 700 750 50 

S14 Employee 
Training 

% 86 95 9

the required standards. The proposed solution for this waste includes streamlining 
and combining time-consuming activities and aligning the process improvements 
with the PAM recommendations (Fig. 9).

5 Conclusion 

This study identified four types of waste: defects, waiting, transportation, and extra 
processing. The factors contributing to defects include issues related to machines, 
materials, human error, and methods. Waiting is primarily caused by human and 
machine factors, while transportation waste is attributed to human, material, and 
environmental factors. Human and machine-related factors drive extra processing 
waste. The PCE based on PAM was 42%. This mapping identified 22 value-added 
(VA) activities, 23 necessary but non-value-added (NNVA) activities, and three non-
value-added (NVA) activities. The breakdown of process types includes 30 operations 
activities, two transportation activities, seven inspection activities, and nine waiting 
activities. The SI calculated in this study indicated a company effort of 125.88% 
towards achieving sustainability.
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Fig. 8 Future state sustainability value stream mapping

The company’s implementation of the 6R concept is structured around the 
following strategies: (1) Reduction, which involves minimizing waste through pattern 
mapping and the use of automated machines in the cutting process (2) Reuse, 
focusing on the reuse of supporting materials (3) Recycling, mainly through the water 
treatment plant for wastewater management (4) Recovery, which includes repairing 
cutting molds for reuse and reworking products that do not meet company standards.
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Table 6 Future value of sustainability indicator 

Pillar Aspect Indicator Performance 
measures 

Performance metrics Value of 
change 

Existing Target 

Economy E11 Time % 53 50 3 

E12 Quality 
Effiency 

% 93 95 2 

Environment N11 Material 
Consumption 

% 74 80 6 

N12 Energy 
Consumption 

Kwh 12,470,000 12,000,000 470,000 

N13 Waste Water 
Recycling 

% 85 95 10 

N14 ISO 14001 
Compliance 

% 90 95 5 

N15 Air pollution % 2.5 3 0.5 

Social S11 Satisfaction 
level 

% 70 72 2 

S12 Noise Level NAB 86 85 1 

S13 Lighting Level LUX 700 750 50 

S14 Employee 
Training 

% 92 95 3

Several recommendations have been made to support continuous improvement 
in the production process. These include implementing FMEA-based suggestions, 
creating checklist sheets for machine inspections, adding auxiliary tools, providing 
operator training, modifying material handling procedures, applying the poka-
yoke method by incorporating automatic temperature detectors, redesigning process 
activity tools, and summarizing work element activities aligned with the 6R strategy 
in the proposed activity mapping process. Following the proposed improvements, 
the PCE increased to 53%. However, the SI improved to 98.87%.
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Fig. 9 Redesigning hand trolley

References 

1. Garbie I (2016) Sustainability in manufacturing enterprises: concepts, analyses and assessments 
for industry 4.0. Springer International Publishing, Switzerland. https://doi.org/10.1007/978-
3-319-29306-6 

2. McKie MG, Jones R, Miles J, Jones IR (2021) Implementing digitalised lean manufacturing 
training in a UK engine manufacturing centre during the SARS-COV2 pandemic of 2020. 
Procedia Manuf 55:571–579, https://doi.org/10.1016/j.promfg.2021.10.078 

3. Maia LC, Alves AC, Leão CP (2019) Lean engineering for global development. Springer 
International Publishing, https://doi.org/10.1007/978-3-030-13515-7 

4. Corona ALS, González CRN, Cruz Sotelo SE, Benítez SO (2021) Importance of the application 
of lean manufacturing and sustainable manufacturing and its impact on productivity and quality 
in the electronics industry of Mexicali. Int J Innov Technol Explor Eng 10(5):30–39, https:// 
doi.org/10.35940/ijitee.e8665.0310521 

5. Ciliberto C, Szopik-Depczyńska K, Tarczyńska-Łuniewska M, Ruggieri A, Ioppolo G (2021) 
Enabling the circular economy transition: a sustainable lean manufacturing recipe for Industry 
4.0. Bus Strateg Environ 30(7):3255–3272. https://doi.org/10.1002/bse.2801 

6. Aadal H, Golchin Rad K, Bagheri Fard A, Ghasemi Poor Sabet P, Harirchian E (2013) Imple-
menting 3R concept in construction waste management at construction site. J Appl Environ 
Biol Sci 3(10):160–166 

7. Ebrahimi A, Khakpour R, Saghiri S (2021) Sustainable setup stream mapping (3SM): a system-
atic approach to lean sustainable manufacturing. Prod Plan Control. https://doi.org/10.1080/ 
09537287.2021.1916637 

8. Wilson L (2009) How to implement lean manufacturing. The McGraw-Hill Companies Inc., 
United States 

9. Sari E et al (2021) Lean sustainable competitive manufacturing strategy assessment: a case study 
in the Indonesian car manufacturing company. Chem Eng Trans 88(June):859–864. https://doi. 
org/10.3303/CET2188143 

10. Stamatis DH (2015) The ASQ pocket guide to failure mode and effect analysis (FMEA). 
[Online]. Available: http://www.asq.org/quality-press

https://doi.org/10.1007/978-3-319-29306-6
https://doi.org/10.1007/978-3-319-29306-6
https://doi.org/10.1016/j.promfg.2021.10.078
https://doi.org/10.1007/978-3-030-13515-7
https://doi.org/10.35940/ijitee.e8665.0310521
https://doi.org/10.35940/ijitee.e8665.0310521
https://doi.org/10.1002/bse.2801
https://doi.org/10.1080/09537287.2021.1916637
https://doi.org/10.1080/09537287.2021.1916637
https://doi.org/10.3303/CET2188143
https://doi.org/10.3303/CET2188143
http://www.asq.org/quality-press


Improvement Production Performance Using Sustainable Lean … 435

11. Rahmana A, Almira N (2017) Minimasi Waste Menggunakan value stream mapping dan failure 
mode and effect analysis Pada Pembuatan Produk plate fuel pump (Studi Pada PT Sinar Terang 
Logamjaya), 1066–1074 

12. Helleno AL, de Moraes AJI, Simon AT (2017) Integrating sustainability indicators and 
Lean Manufacturing to assess manufacturing processes: application case studies in Brazilian 
industry. J Clean Prod 153:405–416. https://doi.org/10.1016/j.jclepro.2016.12.072 

13. Garza-Reyes JA, Kumar V, Chaikttisilp S, Tan KH, The effect of Lean methods and tools on 
the environmental performance of manufacturing organization 200:170–180, https://doi.org/ 
10.1016/j.ijpe.2018.03.030 

14. Choudhary S, Nayak R, Dora M, Mishra N, Ghadge A (2019) An integrated lean and green 
approach for improving sustainability performance: a case study of a packaging manufacturing 
SME in the U.K. Prod Plan Control 30(5–6):353–368. https://doi.org/10.1080/09537287.2018. 
1501811 

15. Gholami H et al (2019) Social value stream mapping (Socio-VSM): methodology to soci-
etal sustainability visualization and assessment in the manufacturing system. IEEE Access 
7:131638–131648. https://doi.org/10.1109/ACCESS.2019.2940957 

16. Hartini S, Ciptomulyono U, Anityasari M, Sriyanto M (2020) Manufacturing sustainability 
assessment using a lean manufacturing tool: a case study in the Indonesian wooden furniture 
industry. Int J Lean Six Sigma 11(5):957–985. https://doi.org/10.1108/IJLSS-12-2017-0150 

17. Marie IA, Sari E, Aldalika C (2020) Enhancing sustainable maintenance performance using 
lean competitive manufacturing strategy : a case study in steel company 

18. Saraswati D et al (2024) Development of a sustainable lean competitive strategy in a water 
pump company. S Afr J Ind Eng 35(1):152–167. https://doi.org/10.7166/35-1-2910

https://doi.org/10.1016/j.jclepro.2016.12.072
https://doi.org/10.1016/j.ijpe.2018.03.030
https://doi.org/10.1016/j.ijpe.2018.03.030
https://doi.org/10.1080/09537287.2018.1501811
https://doi.org/10.1080/09537287.2018.1501811
https://doi.org/10.1109/ACCESS.2019.2940957
https://doi.org/10.1108/IJLSS-12-2017-0150
https://doi.org/10.7166/35-1-2910

	Preface
	Contents
	 Improvement Production Performance Using Sustainable Lean Approach: A Case Study in Shoe Manufacturer
	1 Introduction
	2 Literature Review
	2.1 Lean Production
	2.2 Sustainable Manufacturing, Sustainable Lean Production, and 6R Concept
	2.3 Value Stream Mapping (VSM) and SVSM
	2.4 SI and Failure Mode and Effect Analysis (FMEA)

	3 Methods
	4 Results and Discussions
	4.1 Sustainable Value Stream Mapping and Sustainability Index
	4.2 Proposed Improvement

	5 Conclusion
	References


