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ABSTRACT

Lean management has been traditionally used in the manufacturing world but recently there
has been a move to apply lean manufacturing principles in the supply chain management.
There is an ever-growing pressure for organisations to achieve shorter lead times, lower costs,
and better quality. Lean provides a systematic approach to optimize value stream from
suppliers to consumers through elimination of non-value adding activities. This paper looks at
the benefits of implementing lean in supply chain, supply chain performance review tools,
evolution of lean in other sectors out of manufacturing and how it can be implemented in an
integrative manner with other approaches such as Industry 4.0. It further reviews the peer
reviewed case studies where lean has been implemented successfully and how can the results
be amplified further.
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1 INTRODUCTION

The term ‘lean’ was used in 1980's as authors attempted to describe the success of Japanese
manufacturing corporations, the most prominent being the Toyota Production System (TPS)
[1]. In general, the literature defines lean management as a set of tools and methods that
improve customer value through the reduction of non-value adding tasks and actions at an
operational level [2]; [3], maintained by a strategic organisational philosophy of continuous
improvement and culture [4]; [5] and [6].

Lean management offers a customer-centric philosophy grounded on five ideologies (define
value, identify the value stream, flow creation, introduce pull to customer and pursue
perfection) with the goal of waste reduction from of the process [6].

Traditionally lean has been used in the manufacturing world but recently there has been a
move to apply lean manufacturing principles in the supply chain management. The indication
by Santos [7], further stresses the point that lean thinking organisations have lean
manufacturing with the aim of eliminating waste in production processes.

Waste can take form of anything over than the minimum required amount of equipment,
materials, parts, and working time that are essential to production [7]. The types of wastes
that are being reduced are, overproduction, waiting, transporting, overprocessing,
unnecessary inventory, excess motion, defects as described by Fercoq et al. [8].

The aim of this paper is to highlight the implementation of lean management in supply chain,
and it further reviews the successful cases of lean supply chain and importance of supply chain
performance tools. The critical key performance indicators are presented as a
blueprint/template for organisations to adapt. The paper looks at integrative approach of
implementing lean management as there have been major advances in business management
philosophies, practices, and industrial revolutions such as Industry 4.0. The implementation
of these new advances is being adopted while there are existing business improvement
approaches such as lean management, and there is a need for an integrated approach.

2 METHODOLOGY

For this study, a qualitative approach was adopted. This type of research enables the
researcher to focus in a particular area and gather information through various means. The
use of secondary research was adopted, to analyse the existing data and connect with the
objectives of the new study. In this case study, data was collected through the review of
existing literature.

3 LEAN MANAGEMENT IMPLEMENTATION IN THE SERVICE INDUSTRY

Lean management has been implemented dominantly in the manufacturing sector. However,
there have been successful implementation of lean management in other sectors such as the
higher education sector. Kazancoglu and Ozkan-Ozen [9], investigated the eight wastes in
higher education institutions (HEIs). The authors utilized a decision-making method which
included fuzzy decision-making trial and evaluation laboratory. The study identified that most
occurring wastes in business schools were repeated tasks, unnecessary bureaucracy, errors
because of communication problems, excessive number of academic units and creation of an
excessive amount of information.

According to Robinson and Yorkstone [10], the University of St Andrews (UK), saved over
£130 000 pounds by developing a new software for process management. As one of the
outcomes manifested by implanting lean, the university also saved money by removing job
adverts from external websites. The resources used to procure job-advertising services were
redirected to the university’s treasury. The internal staff benefited by being capacitated with
new skills to manage this process.
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Arlbjern et al. (Arlbjern, Freytag, & de Haas, 2011) investigated the lean practices in the
Danish municipal sector through two questionnaire surveys and three case studies and to
elaborate on whether it makes sense to apply the lean concept in a service SCM context. They
found out that customers’ demands in the municipal sector are driven by public political
processes such as elections that shape the customer value and add more complexity when
compared to the private sector.

In their exploratory study, Habib and Jungthirapanich [11], found out that there is not much
literature addressing the supply chain management for the universities let alone research
supply chain as a major element in the academic supply chain for the universities. They
provided a new dimension to understand the contribution of supply chain management for
prosperity of university processes. They further developed a conceptual model focusing on
two main contributions to the end customer of the university such as the society including
human resource contribution and research contribution.

Kress and Wisner [12], analysed a supply chain for a library with the view to assess and improve
its efficiency. The authors employed an action research methodology to map the supply chain
of the University of Nevada, Las Vegas Lied Libraries’ information resources. They then
developed a supply chain model, analysing it and developing linked performance measures.
The major advantage of this journal article is that the model was developed and implemented
successfully.

These cases confirm that lean has been implemented successfully in many sectors that are not
involved in traditional manufacturing. This shows that lean has evolved from the conventional
applications and can be transferred as an enterprise model that can be emulated by the non-
automotive and non-Japanese environments based upon the premise that manufacturing
problems and technologies were “universal problems” facing management [13].

4 LEAN SUPPLY CHAIN

Lean has been implemented in many organisations and there is a wealth of knowledge within
published in journal articles. The focus of this literature review will be on lean in supply chain
related activities. There is growing pressure for organisations to achieve shorter lead times,
lower costs, and better quality. This is supported by the research conducted by Al-Aomar and
Hussain [14], where the principles of lean management have been incorporated into the supply
chain integrative approaches in the hotel industry.

Therefore, in supply chain, lean provides a systematic approach to optimize value stream from
suppliers to consumers through elimination of non-value adding activities. lyer et al. [15]
suggest that firms need to focus on the determinants of superior supply chain performance to
be more cost efficient and responsive to dynamic business targets.

a. Lean Supply Chain Cases

Lean supply chains are constituted by a set of organisations directly linked by upstream and
downstream flows of materials and data that work in a concerted manner to reduce costs and
waste through efficient focus on customer needs [16]. It is important to further look into how
lean has been implemented in the supply chain environment as it will assist in grounding the
research to the concept of lean supply chain. This section will provide a highlight of case
studies where lean supply chain was implemented successfully.

In a study by Chen et al. [17], lean inventory management was used to realize increased
inventory leanness by 60.90% through cost efficient procurement. Inventory leanness is a
company’s minimization of its inventory comparative to counterparts in the same sector [18].
In this case, customer service levels were also increased with ominously less inventory costs.
The total operation time was reduced by 81% by using lean initiatives and radio frequency
identification (RFID) technologies to improve the efficiency and effectiveness of the supply
chain process. Major tools such as value stream mapping (VSM) were used in this case.
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In the aerospace industry, there has been many cases where lean has been implemented
effectively and benefits realized. Garre et al. [19] published a paper where the benefits of
lean were tabled. The cycle time for the welding process was reduced by 25% for pressure
vessel capacity of 500 L (from 48 min to 36 min) and by 26 % for 220L pressure vessel (from 54
min to 40 min.)

In a study by Rahman et al. [20], a manufacturing company through implementing the Kanban
system (one of the lean tools), reduced operational costs, wastes and scrap. The company
minimized losses and overproduction of stock was controlled with flexible workstations.
Although this study was completed when the company was still on the infant stages of
implementing lean, it demonstrated the benefits of using lean to optimize the value stream
of the company.

In their paper, Afonso and Cabrita [21], proposed a conceptual framework for management of
lean supply chains which focused on integrating monetary and non-monetary performance
dimensions. This conceptual framework expands the current data on lean supply chains and
provides indication of how lean supply chain performance assessment [21].The proposed
framework was implemented in a small medium enterprise operating in the fast-moving
consumer goods (FMCG) sector in order to better understand the suitability of this conceptual
framework.

A study by Farsi et al. [22] validated an optimization framework for improving service supply
chain performance using DMAIC cycle. They used a bespoke service provider to test the
applicability of the framework. This included identifying KPIs for different supply chain
elements and links. This study contributed to the current research by developing a
performance optimization framework for service supply chain using DMAIC cycle. In another
study, Acero et al. [23] used value stream mapping and DMAIC to reduce the order processing
time.

5 BENEFITS OF IMPLEMENTING LEAN IN SUPPLY CHAIN

Lean manufacturing has been used effectively by organisations as a wholly new way of thinking
the organisations roles in the value chain and improve organisational performance [24]. The
lean management strategies are aimed on how to deliver cost effective good quality products
quickly [25]. Successful lean management approaches include

e Toyota’s TPS (Toyota Production System)
e Nestlé’s NCE ( Nestle Continuous Excellence)
e Heineken’s World Class Manufacturing

Further research has shown that there are great benefits for supply chain when it adopts lean
techniques; such as sustainability of the industries increasing unit outputs with less inputs
through elimination of non-value-added activities to maintain effectiveness and profitability
[26]. Gunasekaran et al. [27] also studied the e-procurement adoption in the small medium
enterprises (SME’s) in the South Coast area of Massachusetts. The survey employed revealed
that when the SME’s adopted greater use of e-procurement, there were visible benefits and
positive organisational performance such as improved process efficiency, revenue increase
and process effectiveness. This affirms that the e-procurement is an important component of
general procurement in a supply chain hub.

Arif-Uz-Zaman and Nazmul Ahsan [28] proposed a set of metrics, based on lean management,
to evaluate supply chain performance. The study used a fuzzy model to assess the performance
of cost competitive supply chains [28]. This further shows that, when implemented supply
chains, lean provides measurable benefits.
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In their study, Wee and Wu [29] investigated how value stream mapping supports lean supply
chain. The study further identified opportunities for continuous improvement for waste
elimination [29]. These opportunities include

e Standardized operations
¢ Improved overall equipment efficiency
e Reduced inventory costs and variability.
6 SUPPLY CHAIN PERFORMANCE REVIEW TOOLS: SCOR OVERVIEW

Mazzola et al [30], suggested that the supply chain review tools such as, Supply Chain
Operations Reference (SCOR) and lean management are successful methodologies that have a
common objective of achieving customer satisfaction, through optimization of processes,
while ensuring that the business is profitable. While each aspect of these philosophies operate
on different organisational levels, their objectives are similar [30]. This suggests that they can
be integrated together, through the SCOR supply chain strategic methodology [30].

Research by Anham et al [31], used a SCOR model as a medium of performance measurement
metrics that control the implementation of lean supply chain management. This further
supports that there is a causal relationship between lean and supply chain review tools in
supporting successful implementation of lean supply chain.

The Supply Chain Operations Reference (SCOR) is naturally a tool released by the Supply Chain
Council (SCC, now APICS) in 1996 to integrate business process reengineering, benchmarking,
operations measurement into a an integrated framework for businesses to use [32]. The model
offers a logical method for identifying, evaluating, and monitoring supply chain performance.
According to Huan et al. [32], the framework contains the following aspects:

e Standard descriptions of management process
e A framework of relationships among the relationships

e Standard metrics to measure process performance (e.g., inventory turnover,
productivity ratio, customer fill rates, order to cash cycle time etc.

e Management processes that produce best in class performance
e Standard alignment to software features and functionality

As described by Apics [33], SCOR identifies five core supply chain performance attributes:
reliability, responsiveness, agility, costs, and asset management. SCOR model contains a
modelling tool, a set of Key Performance Indicators (KPI’s) and benchmarking. The model’s
generic scope has five distinct process elements for management activity namely:

e Plan

e Source
e Make

e Deliver
e Return

Curbelo and Delgado [34] stated that there is a need for a proper management of supply chain,
and this will assist businesses to improve their competitiveness by increasing supply chain
efficiency, through optimal use of resources that fulfil customer needs. They further stated
that better accuracy in planning and control of flow of materials and data in the whole value
chain, improves relationships among segments of the chain, reduce inventory levels and
shorten delivery time. The typical traditional categories of supply chain performance
measures of the company include 3 metrics such as service measurement, cost measurement,

[30]-5
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and return-on-assets [35]. These metrics are described as short-term financial performance
measures. In the 2000’s Brewer & Speh [36], stated that there is a need to achieve the balance
between non-financial and financial results across short-term and long-term time horizons.

Then SCOR model provides a unique framework that links business processes, management
indicators, best practices and technologies in a unified structure to support communication
between partners in the supply chain and improve the effectiveness of management and
supply chain improvement activities [34]. The SCC has a large number of companies including
Collins Aerospace, Weir, Express Point, DuPont and many others which are utilizing the SCOR
model for strategic performance [37]. The table below shows examples of key performance
indicators that can be integrated in the SCOR model, as a cascading to the operational level
of the company. These are based on a case study looking at the procurement system of

research equipment for an HEI in South Africa.

Table 1: Typical Key Performance Indicators for Procurement in an HEI

Key Performance Frequency Tracking Level | Person Responsible
Indicator
Number of reminders sent | Quarterly Tactical Procurement Department
to researchers Head
Number of queries solved Weekly Operational Procurement Officers
via the chatbot
Number of requisitions and | Weekly Operational Procurement Officers
orders with incorrect
specifications
% Accuracy for requisitions | Weekly Operational Procurement Officers
and orders
Number of unsigned Every 2 days | Operational HOD in which the
requisitions on the ERP requisition is raised as per
System by Management delegation system
The time between Biweekly Tactical Procurement Team Head of
capturing of the approved Sections
requisition system to when
there it is converted to a
purchase order.
% incomplete requisitions Weekly Operational Administrative Staff for
respective department

% of orders completed via | Monthly Tactical Procurement Team Head of
digital ITSS module Sections
% of manual orders Monthly Tactical Procurement Team Head of
completed Sections
possible KPI's to be Monthly Tactical DMAIC Project Team
tracked: time take to
complete the requisitions
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Key Performance Frequency Tracking Level | Person Responsible
Indicator

number of requisitions Fortnightly Operational Procurement Performance
with incomplete quotations Analyst

number of requisitions Fortnightly Operational Procurement Performance
with incomplete Analyst

documentation (excluding
quotations)

Number of workflows not Daily Operational Procurement Performance
approved within the day Analyst
Time between capturing of | Weekly Operational Procurement Officers

the approved requisition
system to when there it is
converted to a purchase

order.

Time taken to release Weekly Operational Budget Officers,

purchase order to supplier and Tactical Procurement Officers,

after entry Finance Managers for
respective heads

% Tagged Items on the Daily Operational Maintenance Team

items

% Untagged Items on the Daily Operational Maintenance Team

items

7 INTEGRATIVE IMPLEMENTATION OF LEAN AND INDUSTRY 4.0

There have been major advances in business management philosophies, practices and
industrial revolutions. This includes Industry 4.0. The implementation of these new advances
is being adopted while there are existing business improvement approaches such as lean
management, and there is a need for an integrated approach. There is a need to do more
research on this area of lean management and Industry 4.0 as to provide ways for organisations
to implement both these initiatives without interrupting supply chain objectives and focusing
on efficiencies needed.

There has been a vast attentiveness in government and private sector approach in 4IR.
However, there are existing management approaches in organisations. Therefore, it is
important to identify synergies in implementing both Industry 4.0 and lean management as to
avoid contrasting actions.

Sony [38], proposed models where lean management and Industry 4.0 can be integrated. They
are vertical integration and lean management, horizontal integration and lean management
and end-to-end engineering integration and lean management.
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Sony [38] proposes a model of integrations for lean and Industry 4.0 and propositions for
implementation to test its robustness. The 15 propositions provide a solid base for
implementation and recommendation on how these integrations can assist the business with
a blueprint for implementing both lean and industry 4.0 simultaneously. They are further
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presented in Table 2 below.

Table 2: Integration models of Industry 4.0 and Lean with propositions Source: [38]

No

Proposition by M Sony 2018

Integration

1

While designing the vertical integration architecture through
Industry 4.0 for implementing Industry 4.0, defining the value in
terms of customer needs for products and services will form the
underlying principle for vertical integration [38].

Value stream mapping of products and services before designing
architecture for vertical integration thorough Industry 4.0 of
hierarchical subsystems within an organisation will help in
removing waste in the integration of Cyber Physical Systems (CPS)
which will represent all machines, products, and resources within
the organisation [38].

The vertical integration of various hierarchical subsystems within
the organisation will create a smooth flow process leading to cross-
functional cooperation between departments by integration of CPS
within each department in a strategic manner using a self-
regulated system [38]

The vertical integration though Industry 4.0 of hierarchical
subsystems within the organisation will drastically reduce the time
taken to bring the product into the market enabling a customer
created pull system [38].

The vertical integration of hierarchical subsystems should create a
continuous improvement culture within the overall integrating

Vertical
Integration
and Lean
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No

Proposition by M Sony 2018

Integration

subsystems within the organisation to improve value to the
customer [38].

Horizontal integration of various organisations is designed based on
the common and mutually agreed perception of the customer value
among the integrating organisations, which the commonly agreed
integration strategy is supposed to accomplish [38].

The horizontal integration mechanism can be designed by
incorporating Value Stream Mapping (VSM), to map the value to the
customer by identification of waste (Muda) in the horizontal
integration mechanism [38].

The horizontal integration mechanism using industry 4.0 will
improve the flow across the cooperating organisation to deliver
value to the customer by incorporating smart coordination and
regulation systems[38].

The horizontal integration mechanisms using Industry 4.0 will
enable the delivery of customized products and services in a
shortest possible time based on customer created a pull system
resulting in new industry level benchmarks[38].

10

Continuous improvement culture should be the benchmark across
all the horizontally integrated organisations to create a perfect
system to deliver optimum customer value by using minimum
resources [38].

Horizontal
Integration
and Lean

11

End -to-end engineering integration requires identifying the value
of the product in terms of customer requirements which are further
translated into the CPS requirements[38].

12

For end-to-end engineering integration the value stream of CPS
system requirements using the product-service-system will help to
identify the non-value added activities [38].

13

For end-to-end engineering integration the data from the smart
products can be used to design the smooth flow using the CPS [38].

14

The data from the smart products can be used to create a pull
system design using end-to-end engineering integration in a
shortest possible time within and external to the organisation[38].

15

The self-regulating mechanism through smart data from the
products in end-to-end engineering will create a culture of
continuous improvement[38].

End-to-end
engineering
integration

The integration model of lean and Industry 4.0 proposed by Sony [38] is built on Wang et al.
[39] model, and includes integration points of lean management with all the three integration
of industry 4.0 which are vertical, horizontal integration as well as end-to-end engineering
integration models. Sony’s theoretical model is more structured and robust. The application
of this model industry may be modified for practical implementation since organisations have
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already implemented lean management, they may adopt the digitalization solutions that come
with Industry 4.0. The propositions provide in Table 2 can be used to implement lean and
Industry 4.0 applications in an integrated manner.

8 DISCUSSION

Lean management has evolved from being manufacturing based and has been implemented
successfully in many sectors that are not involved in traditional manufacturing. This positions
lean management as a transferrable enterprise model that has been largely emulated by many
organisations in service. These include higher education institutions that have realised major
monetary savings and supply chain process efficiency. The case studies presented in this
review, show that lean management has had a major positive impact in large multinational
companies’ supply chains.

Although lean and SCOR are different management philosophies, they have one common goal
of profitability and customer service prioritization. With each aspect of these philosophies
operating on different organisational levels, their objectives are similar [30]. Therefore, it is
important that an organisation focuses on integrative implementation of these philosophies
for amplified supply chain efficiency.

An important dimension is that there has also been in industrial revolutions and advancement
of Industry 4.0. The implementation of these new advances is being adopted while there lean
and supply chain review tools are integral business improvement philosophies, and this raises
a need for an integrated approach. Sony [38] proposes a model of integrations for lean and
Industry 4.0. This integration model with its propositions for implementation provide a solid
base for implementation both lean and industry 4.0 simultaneously. When implemented in a
supply chain environment as an integrated business management philosophy, there are good
prospects for improving the supply chain efficiency, and this can be measured through key
performance indicators in the SCOR model.

9 CONCLUSION

In this paper, we look at the evolution of lean management from being a philosophy linked to
manufacturing, to being transferable to almost any type of industry, whether service or
manufacturing. The cases reviewed confirm that lean has been implemented successfully in
various sectors that are not involved in traditional manufacturing. This shows that lean has
evolved from the conventional applications and can be transferred as an enterprise model in
all sectors.

The paper further looks at successful implementation of lean management supply chain
environments and quantifiable results in supply chain efficiency improvement. The importance
of an integrative approach of lean management and supply chain review tools such as SCOR is
highlighted as there is a causal relationship between both constructs in improving supply chain
efficiency. While implementing lean management and SCOR in an integrative approach, there
is a compelling need to further integrate Industry 4.0 initiatives, as the world is moving
towards digitalization. The integration models by Sony [38] form a critical foundation that an
organisation can implement lean and industry 4.0 initiatives. Future work for this paper
includes a practical utilisation of this model of integration.

10 REFERENCES

[1] D. Bamford, P. Forrester, B. Dehe, and R. G. Leese, “Partial and iterative lean
implementation: Two case studies,” Int. J. Oper. Prod. Manag., vol. 35, no. 5, pp. 702-
727, May 2015,

[2] F. Wiengarten, C. Gimenez, B. Fynes, and K. Ferdows, “Exploring the importance of
cultural collectivism on the efficacy of lean practices taking an organisational and

[30]-10
~—



I— THE INDUSTRIALS  SAIIE33 Proceedings, 39 - 5th October 2022, KwaZulu-Natal, South Africa © 2022 SAIIE

[3]
[4]

[5]

[6]
[7]
[8]
[9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

national perspective,” Int. J. Oper. Prod. Manag., vol. 35, no. 3, pp. 370-391, Mar.
2015,

R. Shah and P. T. Ward, “Lean manufacturing: context, practice bundles, and
performance,” J. Oper. Manag., vol. 21, no. 2, pp. 129-149, Mar. 2003,

P. Hines, M. Holwe, and N. Rich, “Learning to evolve: A review of contemporary lean
thinking,” Int. J. Oper. Prod. Manag., vol. 24, no. 10, pp. 994-1011, 2004,

D. Losonci, R. Kasa, K. Demeter, B. Heidrich, and |. Jenei, “The impact of shop floor
culture and subculture on lean production practices,” Int. J. Oper. Prod. Manag., vol.
37, no. 2, pp. 205-225, 2017,

J. P. Womack and D. T. Jones, “Lean Thinking—Banish Waste and Create Wealth in your
Corporation,” J. Oper. Res. Soc., vol. 48, no. 11, p. 1148, Nov. 1997,

M. B. Santos, “The Integration of Six Sigma and Lean Manufacturing,” in Lean Six Sigma
- Behind the Mask [Working Title], IntechOpen, 2019.

A. Fercoq, S. Lamouri, and V. Carbone, “Lean/Green integration focused on waste
reduction techniques,” J. Clean. Prod., vol. 137, pp. 567-578, Nov. 2016,

Y. Kazancoglu and Y. D. Ozkan-Ozen, “Lean in higher education,” Qual. Assur. Educ.,
vol. 27, no. 1, pp. 82-102, Feb. 2019,

M. Robinson and S. Yorkstone, “Becoming a Lean University: the case of the University
of St Andrews,” 2014, Accessed: Jun. 15, 2019. [Online]. Available: https://research-
repository.st-andrews.ac.uk/handle/10023/7684

Dm. Habib and C. Jungthirapanich, “Research Framework of Educational Supply Chain
Management for the Universities,” Proc. - Int. Conf. Manag. Serv. Sci. MASS 2009, pp.
1-4, Oct. 2009,

N. Kress and J. Wisner, “A Supply Chain Model for Library Quality and Service
Improvement,” J. Oper. Supply Chain Manag., vol. 05, no. 2, p. 289384, 2012, [Online].
Available: https://econpapers.repec.org/RePEc:ags:jjoscm:289384

J. Womack, D. Jones, and D. Roos, The Machine That Changed the World: TheStory of
Lean Production. Harper Perennial, 1999.

R. Al-Aomar and M. Hussain, “An assessment of adopting lean techniques in the
construct of hotel supply chain,” Tour. Manag., vol. 69, pp. 553-565, Dec. 2018,

K. lyer, P. Srivastava, and M. Srinivasan, “Performance implications of lean in supply
chains: Exploring the role of learning orientation and relational resources,” Int. J.
Prod. Econ., vol. 216, pp. 94-104, Oct. 2019,

J. Moyano-Fuentes, S. Bruque-Camara, and J. M. Maqueira-Marin, “Development and
validation of a lean supply chain management measurement instrument,” Prod. Plan.
Control, vol. 30, no. 1, pp. 20-32, Jan. 2019,

J. C. Chen, C. H. Cheng, and P. B. Huang, “Supply chain management with lean
production and RFID application: A case study,” Expert Syst. Appl., vol. 40, no. 9, pp.
3389-3397, Jul. 2013,

S. Chakrabarty and L. (Lucas) Wang, “Sensitivity about inventory leanness,” J. Manuf.
Technol. Manag., vol. 32, no. 2, pp. 376-399, Jan. 2021, [Online]. Available:
https://doi.org/10.1108/JMTM-12-2019-0422

P. Garre, V. V. S. Nikhil Bharadwaj, P. Shiva Shashank, M. Harish, and M. Sai Dheeraj,
“Applying lean in aerospace manufacturing,” Mater. Today Proc., vol. 4, no. 8, pp.
8439-8446, Jan. 2017,

[30]-11



I— THE INDUSTRIALS  SAIIE33 Proceedings, 39 - 5th October 2022, KwaZulu-Natal, South Africa © 2022 SAIIE

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

N. A. A. Rahman, S. M. Sharif, and M. M. Esa, “Lean Manufacturing Case Study with
Kanban System Implementation,” Procedia Econ. Financ., vol. 7, pp. 174-180, Jan.
2013, Accessed: Jun. 25, 2019. [Online]. Available:
https://www.sciencedirect.com/science/article/pii/S$2212567113002323

H. Afonso and M. D. R. Cabrita, “Developing a lean supply chain performance
framework in a SME: A perspective based on the balanced scorecard,” in Procedia
Engineering, 2015, vol. 131, pp. 270-279.

M. Farsi et al., “An Optimisation Framework for Improving Supply Chain Performance:
Case study of a bespoke service provider,” Procedia Manuf., vol. 49, pp. 185-192, 2020,

R. T. Acero, P.-M. Marta, R. Pozo, and A. José, “Order processing improvement in
military logistics by Value Stream Analysis lean methodology,” Procedia Manuf., vol.
41, pp. 74-81, 2019,

L. L. L. Negrao, M. Godinho Filho, and G. Marodin, “Lean practices and their effect on
performance: a literature review,” Prod. Plan. Control, pp. 1-24, Oct. 2016,

J. M. Rohani and S. M. Zahraee, “Production Line Analysis via Value Stream Mapping:
A Lean Manufacturing Process of Color Industry,” Procedia Manuf., vol. 2, pp. 6-10,
Jan. 2015,

J. M. Kafuku, “Factors for Effective Implementation of Lean Manufacturing Practice in
Selected Industries in Tanzania,” Procedia Manuf., vol. 33, pp. 351-358, Jan. 2019,

A. Gunasekaran, R. E. McGaughey, E. W. T. Ngai, and B. K. Rai, “E-Procurement
adoption in the Southcoast SMEs,” Int. J. Prod. Econ., vol. 122, no. 1, pp. 161-175,
Nov. 2009,

K. Arif-Uz-Zaman and A. M. M. N. Ahsan, “Lean supply chain performance
measurement,” Int. J. Product. Perfomance Manag., vol. 63, no. 5, pp. 588-612, 2014,
Accessed: Aug. 21, 2022. [Online]. Available: www.emeraldinsight.com/1741-
0401.htm

H. M. Wee and S. Wu, “Insight from industry Lean supply chain and its effect on product
cost and quality: a case study on Ford Motor Company,” Supply Chain Manag. An Int.
J., vol. 14, no. 5, pp. 335-341, 2009,

M. Mazzola, E. Gentili, and F. Aggogeri, “SCOR, Lean and Six Sigma integration for a
complete industrial improvement,” Int. J. Manuf. Res., vol. 2, no. 2, pp. 188-197,
2007.

S. Anham, R. Nurcahyo, and Farizal, “Implementation of Lean Supply Chain
Management on Maintenance Repair and Overhaul using SCOR,” in 2019 IEEE 6th
International Conference on Engineering Technologies and Applied Sciences (ICETAS),
2019, pp. 1-5.

S. Huan, S. Sheoran, and G. Wang, “A review and analysis of supply chain operations
reference (SCOR) model,” Supply Chain Manag. An Int. J., vol. 9, no. 1, pp. 23-29, Jan.
2004,

Apics, “SCOR 12.0 QUICK REFERENCE GUIDE,” 2017. Accessed: Apr. 27, 2020. [Online].
Available: https://www.apics.org/docs/default-source/scc-non-
research/apicsscc_scor_quick_reference_guide.pdf

D. Curbelo and M. Delgado, “EL MODELO SCOR Y EL BALANCED SCORECARD, UNA
PODEROSA COMBINACION INTANGIBLE PARA LA GESTION EMPRESARIAL SCOR MODEL AND
THE BALANCED SCORECARD, A POWERFUL COMBINATION FOR BUSINESS MANAGEMENT
ASSETS,” Rev. Cientifica "Vision Futur., vol. 11, pp. 36-57, 2014.

[30]-12



I— THE INDUSTRIALS  SAIIE33 Proceedings, 39 - 5th October 2022, KwaZulu-Natal, South Africa © 2022 SAIIE

[35]

[36]

[37]

[38]

[39]

R. S. Kaplan, “Conceptual Foundations of the Balanced Scorecard,” 2010. Accessed:
Apr. 27, 2020. [Online]. Available: https://www.hbs.edu/faculty/publication files/10-
074_0bf3c151-f82b-4592-b885-cdde7f5d97a6. pdf

P. Brewer and T. Speh, “Using The Balanced Scorecard To Measure Supply Chain
Performance,” J. Bus. Logist., vol. 21, pp. 75-94, Jan. 2000.

ASCM, “Supply Chain Case Studies,” The Association for Supply Chain Management ,
2010. https://www.ascm.org/corporate-transformation/customer-success-stories/
(accessed Apr. 27, 2020).

M. Sony, “Industry 4.0 and lean management: a proposed integration model and
research propositions Industry 4.0 and lean management: a proposed integration model
and research propositions,” Prod. Manuf. Res., vol. 6, no. 1, pp. 416-432, 2018,

S. Wang, J. Wan, D. Li, and C. Zhang, “Implementing Smart Factory of Industrie 4.0:
An Outlook,” Int. J. Distrib. Sens. Networks, vol. 12, no. 1, p. 3159805, Jan. 2016,
Accessed: Jul. 21, 2019. [Online]. Available:
http://journals.sagepub.com/doi/10.1155/2016/3159805

[30]-13


https://www.researchgate.net/publication/365130595

