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Abstract. Even though both researchers and practitioners propose several approaches to supply chain
management research and the scientific literature shows that several methods have been implemented for
supply chain management, the studies carried out have not revealed a formalized process or a clear
method for supply chain integration. Indeed, there is a specific way to achieve this integration in the
supply chain and there are differences in how one company does it compared to another. More recently,
an alternative based on the Lean and Agile paradigms has been presented. The implementation of the
Lean and Agile models to the supply chain aims to improve and simplify the production and the process of
minimizing or eliminating wastes of all kinds, raise the productivity of the supply chain, increase the
capability to respond quickly to unpredictable and changing customer demands and to take advantage of
the uncertainty and the volatility of the market in the medium term. The main objective of this paper is to
conduct an impact study on the implementation of Lean and Agile models in the supply chain, based on a
review of the scientific literature concerning the models implemented to improve the productivity of the
supply chain. We aim to identify and analyze the research carried out regarding the implementation of
Lean and Agile models in order to improve the supply chain management, the results achieved and future
research directions. Although the Lean and Agility paradigms are distinct and can be developed
differently, they can be successfully integrated into a well-designed supply chain integration that involves
a substantial degree of ambiguity in terms of significance and level of application across different supply
chains, in order to increase the capacity to act, react and adapt to changes in demand and supply.
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Introduction

To gain a competitive advantage, companies apply modern supply chain management methods
and techniques with the aim of increasing the competitiveness of all participants of the supply
chain by adapting to customer needs and satisfaction.

Due to the diversification of products and services, the costs of changes decrease in the
chain of activities, thanks to which the frequent choices made between economic entities become
faster and easier. The consequences of the difficulty for a client include continued pressure to
expand the range of assortments, offering better additional services, more flexible adjustment of
conditions, as well as competitive prices.

It must however be remembered that between the actors of the supply chain, there are links
consisting in the integration and optimizing the physical flow which concerns the transfer of
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goods and service to customers, the flow of information which considers itself as a shared
resource throughout the supply chain from suppliers to final customers in addition to a financial
flow which materializes by the transfer of funds.

However, good management of the supply chain covers forecasts of customer requests,

planning and then the manufacture and delivery of the right product or service, at the right place
and at the agreed time. Consequently, customer satisfaction is aimed in terms of quality and PICBE | 848
deadlines at a competitive price, while remaining attentive to market fluctuations and present the
essential assets for a “customer satisfaction” oriented strategy (Marquardt et al., 2017).
In this perspective, the literature affirms the connection between the implementation of the Lean
and Agile method and the improvement of operational performance. In fact, the practices and
principles of these methods aim to reduce waste of all kinds and to provide flexibility in the
processes, thereby bringing real benefit to customers (Tortorella et al., 2017). As well, the most
successful companies are those that develop and link their improvement processes internally with
external customers and suppliers (Frohlich et al., 2001).

Finally, the Lean and Agile concept, supply chain integration must been thought beyond
an understanding, which is limited to a simple application at the workstation level. The
integration of suppliers and customers is essential.

Literature review

Improving the performance of the supply chain has attracted the interest of many researchers.
Literature is interested in this subject through different concepts and principles; after an initial
analysis of the literature, we list below the different approaches and concepts aimed at improving

performance:
. Elimination of waste;
. cost reduction;
. improved cooperation, collaboration, coordination in the supply chain;
. Just-In-Time concept; Improvement of the value provided to customers;
. Flexibility and efficiency;
. Resilience and ability to withstand unforeseen circumstances;
. Lean and Agile.

A wide range of publications on supply chain management highlights Lean and Agile
concepts that complement each other in achieving competitive advantage. The key features that
result from the union of these two concepts has resulted in the concept of "Leagility" (Naylor et
al., 1999).

Introducing “Lean Thinking” into the supply chain management has essentially been
about improving it, by eliminating waste of all kinds. This is described as “operating efficiency”.

On the other hand, the Agility serves the customer by enabling the company to act more
efficiently and to overcome the shortcomings of the much older Lean concept.

Reducing costs and creating customer perceived value are therefore important areas
(Andelkovic & Radosavljevic, 2018). This means that all activities along the supply chain need to
function and be coordinated appropriately to ensure a global impact on any supply chain.

This is based on the premise that each of these activities cannot guarantee effectiveness
alone without interaction with other activities.

Other studies have been documented to show the role of the Lean concept and Agility in a
profitable supply chain, as well as how to achieve a Lean and Agile business. Emory et al., note
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that agility-oriented companies are market sensitive and will take advantage of their supply chain
operations to respond quickly and profitably to unpredictable changes (Emory et al., 2007).

Their argument rests on the fact that key components of an agile business such as quality,
speed, flexibility and responsiveness are necessary to meet the unique needs of customers and
markets.

In their book "Agile competitors and virtual organizations: strategies to enrich the
customer" Goldman et al., provide answers to the reasons why companies need agility and why
this Agility is an integral part of the new industrial order (Goldman et al., 1994). Illustrating how
businesses use agility as a strategic framework to manage change and uncertainty, the book
clearly documents examples of agility emerging in industries as a strategic way to enrich the
customer.

Methodology
The problem of the current supply chain is a problem that manifests itself at the global level, due
to the changes that manifest the customer culture, thus the design of the supply chain.

The literature review did not reveal a formal process or clear methodology for integrating
these concepts into the supply chain within an organization. Indeed, there is no specific way to
achieve integration in the supply chain and there are even differences in how one company can
reach it compared to another. This raises the question of whether a methodology or a model can
be taken into consideration and therefore the application can contribute to the management of a
successful lean and agile supply chain.

Our contribution brings to travaers this research of theoretical type which aims at the
development of a model (according to current dictionaries, a model is a simplified representation
of a process or a system) lean and agile for the management of the supply chain based on: data
analysis, processing and interpretation of relevant data as well as a study of the literature in
accordance with the subject taking into account the context of the market.

Concept of supply chain management

Faced with a strong globalization, companies are adapting their supply chain to adequately meet
the needs of customers; these needs are characterized by immediate availability. As a result, the
market is dominated by uncertainty and unpredictability, as the result production, logistics, and
supply chain processes are becoming more complex.

According to Kamaruddin et al., the supply chain becomes difficult to manage due to the
complexity inherent in dependencies exists between the parties in time and space (Kamaruddin et
al., 2009). Complexity and uncertainty are the two main constraints that today's businesses must
overcome to be competitive and efficient.

The integration of key business processes across the supply chain for the purpose of creating
value for customers and stakeholders (Lambert, 2008). According to Christopher, an
organization's supply strategy, operational strategy and orientation to the market must be adapted
according to the specificity of the product / market. Fundamental changes in the environment,
competition, market trends must been constantly taken into account in the Supply Chain strategy
in order to exploit profitable opportunities in a volatile market (Christopher et al., 2006).
(Christopher et al., 2000) adds that actors in the supply chain seek to minimize supply lead times
to respond swiftly to demand changes.

The approach to supply chain integration was requested by Zhao et al., who considered it a
measure to which the company integrates with its supply chain partners to achieve efficient and
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effective information and product flows, by sharing decisions and information of high value and
speed and at the lowest costs (Zhao et al., 2008).

The goal of supply chain integration allows customers maximum speed, speed and at low cost
while maintaining a flow of information and materials through the integration of customers and
suppliers (Flynn et al., 2010).

Generally, supply chain management also involves managing relationships and managing the
inflow and outflow of goods, services and information between manufacturers as well as between
manufacturers and consumers. The supply chain management processes identified by (Lambert,
2008) are the processes, which concern: customer relationship management; customer service
management, demand management, order fulfillment, management of the manufacturing flow,
supplier relationship management, product development (Ionescu et al., 2019).

Christopher bases the sustainability and prosperity of companies on the existence of an “agile
supply chain” which stimulates adaptability and reactivity in the face of uncertainty and
instability linked to products, markets, prices, news technologies and material availability,
emphasizing the high level of customer service (Christopher, 2000).

Concept of lean supply chain

Lean supply chain management is defined as a set of organizations linked together by upstream
and downstream flows of information, products, services and funds, they work together to reduce
costs and waste by efficiently exploiting what is necessary to meet customer needs. (Vitasek et
al., 2005). The literature has shown that there is a positive association between the
implementation of the lean management approach and the performance of the principle that it
aims to reduce waste and process variability, to add more value to customers and to improve
operational performance (Tortorella et al., 2017).

In fact, by reducing the wasted resources of the guaranteed manufacturing system: an increase
in productivity, the reduction in costs which will lead to lower prices for the customer and will
thus lead to an increase in market share and improve profitability in the long term (Chandan et
al., 2013).The adoption of Lean supply chain management implies a model for improving the
benefits resulting from cooperation rather than the imposition of power on supply chain partners
(Tortorella et al. 2017).

The goal of Lean manufacturing is to reduce waste in human effort, inventory, time to market
and manufacturing space to become very responsive to customer demand while producing quality
products in the most efficient and economical way (Chen et al, 2013). According to Fachman, the
lean management of a supply chain is based on four main objectives, which are elimination of
waste, obtaining regular flows, efficient customer service and improvement quality (Fachmann,
2013).

Concept of supply chain agility
Supply chain agility is generally defined as the ability to respond to unforeseen changes (Sheffi,
2004). The emphasis on supply chain agility appeared in 2001 and was initiated by Harrison
(1999) and Christopher (2000). However, agility could be confused with other similar but
different concepts, such as adaptability, resilience and flexibility.

Although, agility is the ability to cope with uncertainty and volatility, adaptability is
rather used for medium-term changes. Adaptable Supply Chain is used to adapt the design to
cope with structural changes in the markets, modify and adapt the supply network to strategies,
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products and technologies, while the strategies put in place try to ensure adaptability in the
medium term (Lee, 2004).

Regarding resilience, it aims to mitigate operational risks that could lead to supply
failures or disruptions and to ensure continuity in the business of the company. Kott defined
resilience as the ability of a system to return to its original state or to change to a new and more
desirable state after being disturbed (Kott, 2018). Agility defines the flexibility to deal with
volatility and uncertainty in order to respond quickly to customer needs, while resilience defines
robustness in the face of identifiable risks in order to ensure business continuity.

The history of agility in the business context begins with the concept of "Flexible
Manufacturing Systems". As a result, there is some confusion between agility and flexibility. The
distinction between the two terms has not been clearly highlighted, causing confusion and a
remarkable lack of common understanding (Christopher et al., 2000).

In the beginning, flexibility in manufacturing was achieved through automation which
enable companies to quickly implement changes in the variet or quantities of products. Later, the
notion of "manufacturing flexibility" has extended to the broader commercial scale and to the
idea of agility - as an organizational practice emerged. According to Christopher & Towill (2000)
flexibility is the main characteristic of agility.

Flexibility refers, in fact, to the ability to react quickly when necessary, whether it is, for
example, to identify a new carrier or to call on additional suppliers in the event that the usual
supplier is unable to satisfy a demand. Agility goes further, by integrating a capacity for
anticipation in the Supply Chain. It presupposes an extended visibility of the chain and a sharing
of information between all the actors. Thus, a supplier identifying a probable delay in delivery
may seek alternative solutions to offer them to his client, before the latter is affected by an
effective and unexpected delay.

Flynn et al. (2010) estimate that external and internal integration is important for
manufacturers to understand the uncertainties and environmental changes that ultimately affect
flexibility and agility.

Characteristics of the agile supply chain
To be truly agile, a Supply Chain must have a number of distinctive characteristics. Based on the
literature, the key characteristics of the Agile Supply Chain can be identified as follows:
responsiveness, flexibility /adaptability and speed (Lin et al., 2006).

On the other hand, according to Kisperska et al. (2008), the market sensitivity,
Information integration, process integration and network building remain practices to be
implemented to achieve agility in the Supply Chain.

Ron et al. (2017) affirm that improved reactivity is a major capacity of an agile
supply chain. They demonstrate this by listing three essential objectives within the framework of
the agile supply chain:

. Enriching customer service compared to competitors,

. Mastering change and uncertainty through constantly adaptable structures,

. Evaluating the impact of the population on businesses through information
technology.

It is linked to having a direct flow of information from markets and customers using
information technology and effective consumer response strategies ("Efficient Consumer
Response") to capture data (Christopher et al., 2000).
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Information integration means having the ability to use digital technology to share data
between buyers and suppliers, thereby effectively creating a "virtual supply chain". It focuses on
unlimited information access and data sharing between suppliers and buyers via the Internet and
Electronic Data Interchange (Christopher et al., 2000).He also adds that using the Internet to
develop agile supply chains with information sharing, coordination, and postponement has
enabled companies to compete successfully in their marketplaces.Process integration describes
the collaborative work between buyers and suppliers and concerns the development of joint
products and shared information systems. Today, the need for partnerships is increasing;
companies tend to outsource many activities for better results.Process integration triggers the
need for information transparency, joint strategies and shared visibilities (Christopher et al.,
2000)

A network-based supply chain reflects the ability to attract buyers and suppliers to work
collaboratively, jointly develop products and share information. It is based on the idea that in
order to increase responsiveness and flexibility, companies should develop a capacity to build
solid structural relationships with partners in order to guarantee access to information and the
sharing of skills (Christopher et al., 2000).

Following the results of our research, we summarize that to achieve the required
responsiveness the agile supply chain should contain the following key characteristics:

. Flexibility,

. Market sensitivity,

. a shared virtual network,
. Process integration.

Differences between the agile and lean approach
The characteristics and principles of a Lean Supply Chain stem from the principles of Toyota
Production Systems and the Lean Sigma methodology, which is based on four characteristics:

. Waste disposal,

. Smoothed continuous flow,
. High level of efficiency,

. Quality assurance;

According to Naylor et al. (1999), when companies in a supply chain focus on the end-
user, many measures can be considered. However, they can be aggregated as:

. Service;

. Quality;

. Cost;

. Delivery time;

A high level of efficiency consists in adopting a combined approach of reducing costs and
improving performance with the principle "do more with less"

Quality assurance focuses on preventing errors in a process by analyzing the causes and
supporting a process of improvement. The goal is to reach and maintain the defined quality
objectives, to assure customers the safety and quality of its services. Thus, a business can develop
through the satisfaction of its customers.

In a Lean management approach, the priority objective sought is cost reduction. A Lean
Supply Chain can also compromise a longer delivery time for a lower cost. The company's ability
to respond to volatile market demands are called agility, while Lean is "doing more with less"
(Christopher et al., 2000).
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Lean “works best in very large, sparse and predictable environments”, while Agility “is
needed in a less predictable environment where the demand for variety is high” (Christopher et
al., 2002).

In addition, to be competitive on the market, a certain product requires a high level of
availability like fashion products for example unlike other product or the primary criterion is the
low price, as in the case of the consumer product, for example. At this aim, the concept of
visibility appears strongly in this fusion of the two paragraphs from the point of increasing the
aspect of communication and availability of information, which increases a fruitful partnership in
the supply chain. According to Lee (2002) visibility as a fundamental practice of both lean and
agile paradigms. To achieve visibility, companies use information sharing techniques with supply
chain partners. And adds that the advantage of visibility is expressed in the ease of setting up cost
optimization in the lean supply chain thanks to the sharing of information, as for the advantage of
visibility in terms of agile supply chain is voice in visibility helps to capture customer
requirements and timely order communication throughout the supply chain.

The following table summarizes some of the attributes that distinguish the Lean and Agile
approach

Table 1. Difference between Lean and Agile

Supply chain .
cthl)rPaZteristics Lean Agile
. Strong responsiveness to change
Objectives Cost reducthn Availibilitl; of product(or serv%ce) adapted
Stock reduction
to customer needs
Waste disposal Flexibility
Key features Continuous pulled stream smoother Market sensitivity
High level of efficiency A shared virtual network
Quality assurance Process integration
Standard product with a long-life Personalized and innovative product with
Type of product .
cycle short life cycle
Type of request Little varied and predictable demand | Very varied and unpredictable demand
Eliminate wastes, including time, Rely on information directly from the
Work with pulled stream smoother market (real demand)
Demarche Do more with less (as long as Adopt a virtual organization to seize
customer satisfaction is preserved) profitable opportunities in volatile and / or
Mastering quality assurance new markets.

Source: Authors’ own research

Proposed model for Lean and Agile Supply Chain

The Lean and Agile Supply Chain process makes it possible to group the lean process with the
agile process by positioning a decoupling point.It is considered to be one of the interesting
strategies with the aim of limiting the uncertainty of customer orders in the supply chain.The
decoupling point is dedicated to the customer order and is personalized according to the
customer's wishes (Olhager, 2003).

The decoupling point described the point at which strategic stock it is held as a buffer
between fluctuating customer orders and smooth production output (Sun et al, 2008). The
concept of customer decoupling point has been widely used to differentiate value-added activities
by terms of information on customer demand, which will further highlight the need for different
management approaches. The application of this approach is linked to activities located upstream
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or downstream of the decoupling point (Mason et al., 1999). In addition, the customer decoupling
point represents a strategic choice for organizations trying to strike a balance between market
demands and resource capabilities. This offers support in deciding which activities must been
carried out in a situation of uncertainty based on certain information concerning the real demand
of clients (Wikner et al, 2007).

Before the concept of customer order decoupling point appeared, most of the production
strategies were based solely on the manufacturing on stock applied make to stock strategy or
only on the manufacturing on applied order make to order. In make-to-stock systems, the supply
chain production strategy is forecast-based and works by pushing products to market. On the
other hand, in make-to-order systems, the supply chain production strategy is based on demand
driven by market demand.

The customer order decoupling point concept works on the basis of a hybrid make to
stock-make to order and is a shock absorber of demand fluctuations (Naylor et al. 1999).

We can say that, in the first phase of manufacturing the product, the concept of lean
management is applied, until it reaches a decoupling point. Starting from the decoupling point in
which the customer's order is generated at this stage, the concept of agile management is used to
adequately meet the needs of the customer and generate value and performance for customer.

Taking into account the study carried out in this paper, the authors propose the following
model:

Determinants o, Dimensions o .
. f . f Supply chain . ..
supply chain supply chain Physic flow Objective
performance strategy
performance performance
Quick
response Supplier
E Make-To- §
-~ V
N © 5] Stock ~
S 2
3 S § b :§ Push strategy
JlE HJINEIHIERE
NIE 5 » IR S » DP| Customer
3] = = IR P Manufacturer . ,
2| & N IR N satisfaction
Sk ~ ~1sll &[5
2 N S S
S _§, 5 & = Pull strategy
S 5 Make-To- =
3 Order <
- . .
< Delivering Customer
speed

Figure 1. Proposed Lean and Agile model for managing supply chain
Source: Source: Authors’ own research.
Results and discussions
Based on this work, we can define the agility of the Supply Chain as the ability to respond
quickly and adequately to short-term changes in demand, supply or the environment. This
requires flexibility, responsiveness and efficiency in the Supply Chain. The analysis of the
characteristics of Lean and Agile Supply Chains, two management modes often considered
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mutually exclusive, confirms the interest of seeking Agile management of supply chains to meet
the need for efficiency and effectiveness, but also flexibility.

Therefore, initiatives to improve the performance of the Supply Chain should focus on
adapting supply to demand, thereby reducing costs while improving customer satisfaction. This
requires that uncertainty in the Supply Chain must been reduced as much as possible in order to
facilitate more predictable upstream demand. Except that there will always be specific supply
chains that remain confronted with the situation where they have to accept uncertainty but must
develop a strategy that allows them to match supply and demand.

In this case, understanding the specific characteristics of the product type, market requirements
and management challenges, will help an organization to design a correct Supply Chain strategy
that will guarantee optimal performance and gain a competitive advantage.

This research is a step towards future work, the proposed model is a contribution based on
literature, for the objective of improving the supply chain of Moroccan companies, which operate
in the automobile industry which are preparing towards future mobility options (electric car),
given that the principle of agility is still unclear, the competitive cost approach is the dominant
strategy for certain automotive industries in Morocco.

Conclusion

Supply chain management has become a crucial aspect in the current context of the globalized
economy which creates a dynamic of change for companies wishing to survive in the market. this
dynamic is limited by the complexity due to the change in the culture of the customer who has
become - thanks to the Internet and the appearance of e-commerce - fairly informed and sensitive
to the level of value created products and service that the we propose.

The objective of this paper based on the literature is to highlight the Lean and Agile
approach as these two paradigms whose links generate a competitive advantage and the
performance of the supply chain which determines the survival of the company in its
environment. This can only lead through a set of steps that the company must take seriously,
while considering as premise criteria such as the effective coordination of all actors in the supply
chain including the customer and especially suppliers who are considered a crucial determinant of
success, predict a reduced product life cycle, reduce costs, in the face of unstable customer
demands, reduce lead time, set up the quality assurance system and increase services , respond
quickly and ensure the availability of the product and service to customer requests while
maintaining high flexibility.

To reach this, companies must support its employees while including suppliers and
customers towards a new mode that promote collaboration, agility, good living together and
transversality marked by flexibility to customer requests, by improving the quality of products
and services, surely reinforce the performance for the company. However, the company must put
in place the tools necessary to achieve a flow of information that has a significant imapct through
which the company can base this data, made its strategies based on data and exact information in
quality and at the same time. timely, better manage changes and have the high flexibility it
survives, namely: IT tools, traceability tools and means of communication throughout the supply
chain for timely availability of information allowing it to act and react quickly to any fluctuation
by remaining attentive to the market.
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