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Abstract 
Lean production and Lean philosophy have been developed, studied and implemented over the 

world since it was know from Toyota Production System. International manufacturers/OEMs have 

more or less developed their own Lean production systems. Over the years, arising challenges from 

new technology and internationalization have force the OEMs to understand and evaluate the design 

of supply chain to support their lean production system, and to manage the SC and compete as a 

whole against other supply chains. 

When apply Lean principles to the level of Supply Chain, coordination is an essential element to 

success. Today, researches have been done on joint efforts on decision making among supply chain 

actors, and applying Lean tools such as VSM on an extended level, namely a supply chain. Whereas 

the methods to improve SC coordination when implementing Lean through SC remain undeveloped.  

By interviewing Lean supply chain experts, experienced personnel in Supply Chain Management, and 

Lean experts from various organizations, a methodology to identify and visualize the improvement 

areas in supply chain coordination was designed. The methodology was then tested in a European 

OEM’s supply chain. Value Stream Mapping, as the base, was adapted to support identification and 

visualization of improvement areas in supply chain coordination.  

Several misalignments in the SC coordination were found in the current state, then visualized in 

current state map and approved by various SC actors. The methodology was then improved 

according to the process of testing.  

The purpose of this thesis is to develop a methodology to identify and visualize the improvement 

areas in (manufacturing) supply chain coordination within a Lean perspective.   

Keywords: Supply Chain (SC), Supply Chain Management (SCM), Supply Chain Coordination, Lean, 

Value Stream Mapping (VSM), Waste, misalignment 
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1. Introduction  
This chapter introduces the thesis research by providing the general background of supply chain 

management and lean. Then waste and supply chain coordination is introduced as the initiation of 

this thesis research. This will be followed by the purpose and research questions of the master 

thesis with delimitations.  

1.1. Background 
The prominent term, Lean, has been activated in various industries for decades, especially in 

automotive. Lean, the word itself implies lightweight, in the sense of speed and agility, and now it is a 

compilation of world-class practices referring to the business capability of accomplishing more with 

less. (Sayer & Williams, 2007 & Tapping, 2008)  

Derived from lean manufacturing also known as Toyota Production System (TPS), Lean was initiated 

by the currently the world biggest automaker and one of the leading enterprises, Toyota Motor 

Company (TMC), which is famous for its efficiency, quality, and the consistency in the product and 

production process. (Liker, 2004 & CBSNews, 2011) Since its birth, lean has been evolved noticeably 

from originally a manufacturing method to a more comprehensive concept joining with philosophies, 

methods, and tools. Today, in sum,  

‘‘Lean is a systematic approach that focuses the entire enterprise on continuously improving quality, 

cost, delivery, and safety by seeking to eliminate waste, create flow, and increase the velocity of the 

system’s ability to meet customer demand’’.  

MainStream (Plenert , 2007) 

Lean now extends to various functions in an organization besides production, such as procurement, 

transportation and distribution. (Trent , 2008) Numerous changes are being made to adopt the Lean 

philosophies in the production processes of manufacturing companies worldwide as well as in 

Europe. With these adoptions, the supply chains of the companies should be designed and managed 

in a manner that supports the Lean production systems and leads to the Lean development in the 

supply chains themselves.  

Supply Chain Management has been an influential leverage that world leading enterprises use to 

outperform their competitors. According to a Boston-based report from AMP Research, companies 

that excel in supply chain operations perform better in almost every financial measure of success. 

(Accenture, 2003 & Krivda, 2005) A supply chain encompasses all the activities associated with 

transforming the production resources from raw materials to the final product delivered to the final 

customer. And the management of supply chain considers both material and information flows 

across inter-organizational processes throughout the supply chain. (Schniederjans et al., 2010 & 

Thomas & Griffin, 1996) Researches have been held in applying Lean to supply chain management. 

(Murman, et al., 2002) (Trent , 2008) (Schniederjans, Schniederjans, & Schniederjans, 2010) However, 

Lean Supply Chain methods and tools still need to be more developed in order to be implemented in 

real industries environment. 
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1.2. Problem Area 
These years, there are arising challenges for OEMs to understand and evaluate the design of supply 

chain in supporting lean production system. The supply chain management refers to commonly 

defined as joint effort to achieve higher performance of the supply chain as a whole. (Schniederjans, 

Schniederjans, & Schniederjans, 2010) To improve the overall performance of SC, SC actors may 

behave as part of the unified system and coordinate with each other. Thus ‘‘coordination’’ comes 

into focus. (Arshinder, Kanda, & DeshMukh, 2008) The importance of coordination cannot be 

overemphasized. With the coordination across supply chain, the efficiency and effectiveness of the 

chain are expected to increase. (Sandberg & Bildsten, 2011)  

Multiple benefits arise from effective SC coordination such as: elimination of excess inventory, 

decreased lead times, improved sales, higher customer satisfaction, low manufacturing costs, 

increased flexibility coping with high demand uncertainty, and revenue enhancements (Arshinder, 

Kanda, & DeshMukh, 2008) On the other hand, consequences of lack of coordination might be: poor 

forecasts, low capacity utilization, excess inventory, low customer service quality, long lead time, low 

responsiveness or low customer satisfaction. (Arshinder, Kanda, & DeshMukh, 2008) 

The application of Lean philosophy and Lean tools eliminate waste in production by creating Value 

flow. (Schniederjans, Schniederjans, & Schniederjans, 2010) Applying lean to supply chain 

management would benefit from ensuring the flow, leveling the productions, managing the 

inventories, eliminate waste across supply chain processes. However, although there are attempts 

focusing on coordination between different processes in SC, most researches discussed the work 

done on analytical models with joint decision making on different process in long term strategic level. 

Few efforts have been placed on analyzing day-in-day-out coordination through the SC. Lean tools, 

such as Value Stream Mapping (VSM), on the other hand, are powerful methods for creating 

continuous value flow to bring out problems when applying Lean production system or Lean 

philosophy.  (Arshinder, Kanda, & DeshMukh, 2008) Thus the author found that it would be of 

considerable value to apply Lean philosophy and Lean tools to improve SC coordination. 

1.3. Purpose  
 

The purpose of this thesis is to develop a methodology to identify and visualize the improvement 

areas in (manufacturing) supply chain coordination within a Lean perspective.   

 

1.4. Research Questions  
From the background above and the theoretical and practical problems highlighted in problem 

area section, the following research questions (RQs) are developed.  

RQ1. What coordination exists in supply chain processes? 

This question aims to reveal different kinds of coordination mechanisms between different levels in 

supply chain. 

RQ2. What improvement areas should be focused on in supply chain coordination? 
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Within a system complex as a supply chain, with enormous number of activities and processes 

involved, various areas would be found valuable to be improved. However, an effective method 

should focus in order to prevent overwhelming one with too much information. 

RQ3. How can the improvement areas be identified?  

Assuming improvement areas exist in supply chain coordination, this question aims to find out how 

can they be identified by a systematic methodology. 

RQ4. How can the coordination and improvement areas be visualized?  

To facilitate the identification process and understanding the indentified areas, a way to visualize 

waste is desired. 

1.5. Delimitation 
The supply chain in this thesis, if not specified, refers to manufacturing supply chain which transfer 

the raw materials into final products and move them from one location to another until the end 

customers. This excludes service supply chains such as health care supply chain or tourism and hotel 

supply chain. 

This master thesis focuses on the supply chain coordination in day-to-day supply chain execution 

processes. Other long term and strategic supply chain activities are not in consideration. This thesis is 

not trying to build a complete framework implementation of Lean, either, but to design a method 

identify and visualize the potential improvement areas in SC coordination. 

Due to limited time and resources, the methodology developed in this thesis will focus on the 

coordination at the interface between OEM and 1st tier supplier, and other actors involved in the 

logistics and transportation from the supplier to the OEM, such as third party logistics provider (3PL), 

carrier, warehouse, and distribution center.  And for the same reason, although the methodology is 

based on VSM procedures, the product family was selected for easier access to the resources to 

conduct the case study.  

The methodology is only tested by one case study in a European OEM’s supply chain. Although the 

author believes that the method could possibly applied to other contexts after well modified 

accordingly, the implementation needs validation. 
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2. Theoretical framework 

2.1. Supply Chain  
Enormous effort has been made in the field of SCM since its introduction as a concept in the 1980s. 

The definitions of SCM differ depending on the fields they cover. (James et. al, 2010) However, the 

term ‘supply chain’ has some more unified definitions, one definition of supply chain could be 

referred as followed.  

Supply chain is ‘‘the network of organizations that are involved, through upstream and downstream 

linkages, in the different processes and activities that produce value in the form of products and 

services in the hands of the ultimate consumer.’’ (Christopher, 2011) 

Following the overview of the stucture of supply chain, the defintion of supply chain actors and 

processes, and the SCM concept would be introduced. 

2.1.1. Supply Chain Structure  

The structure of supply chain contains three key resources flows, material, information and cash flow. 

(See Figure2-1) The flow of materials moves from one location to another until it ends up at the end 

customers, who are the sources of avenue. This means the cash flow of a supply chain goes the 

opposite direction against the material flow. Furthermore, in order to complete the operations and 

transaction in the supply chain, the information flow goes in both directions. Among the three flows, 

none of them is less important or isolated. A failure in any of them is a failure of all. At the same time, 

a change in one would affect one or more of the others. (Plenert , 2007). 

A supply chain extends from a central operation to the both upstream and downstream. An example 

of a central operation could be, a manufacturing business/OEM, a service provider, and so on. And 

we refer other entities that compose a supply chain as supply chain actors (or partners in some 

article) (Schniederjans, Schniederjans, & Schniederjans, 2010). These actors play different roles in a 

supply chain (Christopher, 2011):  

 Upstream - suppliers of raw materials, components, equipment, technology, human 

resources, logistics and all types of services so on 

 Downstream - intermediaries (custom, distribution center, retailer, and customer) as to 

the final consumers.  

Actors can be seen in tiers in a supply chain. For example the suppliers provide resources directly to 

the central operations are the first tier suppliers, which are the closest to the central operation. As to 

the direct suppliers of the first tier suppliers are namely the second tier suppliers. The downstream 

actors can be categorized into similar structure: the products from the central operations go to the 

1st tier customers. However, in the reality a supplier is possible to be in the 1st tier and the 2nd tier at 

the same time. Thus, rather than a “chain”, a supply chain is actually a network of organizations 

creating value being delivered to the ultimate consumers. (Christopher , 1985) 
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Figure 2-1 Example of supply chain structure in manufacturing (Adapted from Schniederjans, et al., 2010 

But the structure of a same SC can vary with different central operation chosen. 

2.1.2. The Process View of Supply Chain—SCOR 

The Supply Chain Operations Reference (SCOR) model is a standardized framework established and 

maintained by Supply Chain Council (SCC) that can help organizations build up, improve and compare 

their supply chain with other supply chain (Supply Chain Council, 2011). It provides a processes view 

extending from the supplier’s supplier to the customer’s customer, excluding sales, marketing, 

research, technology development and product development. Processes in SCOR are standardized 
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descriptions of management processes and process relationship. The process view of supply chain 

provided by SCOR is shown below, in Figure 2-2.  

 

Figure 2-2 Process view of Supply chain in SCOR (Supply Chain Council, 2011) 

SCOR decribes supply chain processes in different levels: 

Table 2-1 The levels of Process Detail in SCOR (Supply Chain Council, 2011) 

In SCOR 
Applicable 
across 
industries 
 
 
 

 

Level Application Examples 

1 Describe the scope and high 
level configuration of a supply 
chain (Five in SCOR) 

Plan, Source, Make, Deliver, and Return 

2 Distinguish the strategies of 
level 1 processes 

Example Source Level 2 processes: 
 Source Stocked product 
 Source Make-to-Order Product 
 Source Engineering-to-Order Product 

3 Decribe the steps performed 
to execute level 2 processes 

Example Source Make-to-Order level 3 
processes: 
 Schedule Product Deliver 
 Receive Product 
 Verify Product 
 Transfer Product 
 Authorize Supplier Payment 

Not in scope 
Industry or 
Organization 
specific 

4 Decribe the industry or 
organization specific activities 
required to perform level 3 
processes, which are not 
included in SCOR model 

Example Issue Prduct level 4 
Processes for electronics industry: 
 Print Pick List 
 Pick Items (Bin) 
 Deliver Bin to Production Cell etc 

The term ‘activity’ in the following part of this thesis is based on the definition of Level 4 processes in 

SCOR, while the term ‘process’ being the extend or combination of different Level 3 processes 

according to the real management condition. A list of supply chain executive processes (make-to-

order) and processes enabling the execution can be found in Appendix A.  

2.1.3. Supply Chain Management 

One definition of SCM is ‘’the integrated planning, coordination, and control over all inter-

organizational processes and activities in the supply chain to deliver superior value to consumers at 

least costs in the supply chain as a whole while satisfying other stakeholders in the chain. ‘’ 
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(Murman, et al., 2002) 

The performance of a SC depends on how well the involved actors work together. However in the 

past, the supply chain actors used to focus on most effective decision making within a facility. And 

these sub-optimizations may result in a poor overall performance. (Thomas & Griffin, 1996) So the 

main task of SCM is to align the involved actors to perform in a manner with a mutual goal. (Wright, 

Sridharan, & Simatupang, 2002) Actors can be then linked together to improve operational 

performance, discover new sources of competitive edge, and create greater value for the consumers, 

by developing better managed organizations and inter-organizational relationships.  

SCM manages the operational activities and flows across the supply chain based on managerial levels’ 

orientation of competitive strategies. And it creates value to the end customer by planning, 

executing, and controlling the dependency of activities carried out by different supply chain actors. 

(Trent , 2008 & Lambert, Stock, & Ellram, 1998) Malone & Crowston (1994) defines coordination as 

managing the dependency between activities to perform in the way to achieve a common goal. 

In conclusion, SCM is the coordination of supply chain actors, managing activities across functions 

and organizations,  to achieve a common business goal. The goal may include cost minimization, 

profit maximization, added value to the final product or service, or establishing and maintaining a 

quick response or stable supply chain (Schniederjans, Schniederjans, & Schniederjans, 2010). 

2.1.4. Supply Chain Coordination 

 Dependency of supply chain activities and Coordination mechanism 
Malone and Crowston (1994) argued that coordination is ‘managing the dependecies between 
actitivities’. This definition was then broadly accepted. (Sandberg & Bildsten, 2011) (Arshinder, Kanda, 
& DeshMukh, 2008) Malone and Crowston’s framework has categorized the interdependencies 
between activities and the suggested coordination mechanisms as shown in Table 2-2. 
 
Table 2-2 Dependency of activities and coordination processes (Sandberg & Bildsten, 2011) 

Dependency  Description Suggested coordination 
mechanisms 

Shared resources Several activities sharing 
limited resources 

Resource allocations(e.g. First-
come/first-serve, priority order, 
budgets, managerial decision, 
market-like bidding) 
Task assignment 

Producer/consumer relationships 
 
Including: 
Prerequisite constraints 
 
 
 
Transfer 
 
 
 
Usability 

One activitiy produces 
somethings used in another 
activity 
Producer activity must be 
completed before the 
consumer activity begins 
 
The product of producer 
acitivity must be transferred 
to the cosumer activity 
 
What is produced by 
producer must be useable 

 
 
 
Notification, sequencing, tracking 
 
 
 
Transportation, inventory 
management 
 
 
Standardization, ask users, 
participatory design 
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by consumer activity 
Simultaneity constraints Multiple activites must 

accur at the same time or 
must not occur at the same 
time 

Scheduling, synchronization 

Task/subtask A group of activities that are 
all subtasks for achieving 
some overll goal 

Goal selection, task 
decomposition 

 

Mintzberg and Glouberman (2001) presented another framework of coordination mechanisms and 
the different condtion that they are applied in. See Table 2-3. 
 
Table 2-3 Coordination mechanism and conditions 

Coordination Mechanism Description  Condition 

Mutual adjustment Two or more people adapt to 
each other during work 

Very simple work, e.g. canoeing 
Or extremly complex systems 
which can’t be predicted or 
planned 

Direct supervision Someone else performs the 
coordination beyond the work 

A supervisor or manager is 
issuing diretives 

Standardization of work Woking procedures are specified Designing the work 
Standardization of output  The result or consequence is 

standardized 
In the interface of different 
activiities 

Standardization of skills and 
knowledge 

People are trained to know what 
to expect from each other 

Coordinate automatically 

Standardization of norms People work towards common 
expectations 

To establish common values and 
beliefs 

 

Mintzberg and Glouberman (2001) argued that most organizations use some or all of the six 
coordination mechanisms. But yet many organizations prefer one or another in ther operations. 
Sandberg & Bildsten (2011) also mentioned that that the above two typologies in coordination are 
two most distinct and comperhensive ones. 
Besides the general classification of coordination and coordination mechanisms, Arshinder, Arun, & 
Deshmukh (2008) also further provided an overall view of SC coordination mechanisms based on 
extended literature research and case study in their work. The four common mechanisms dicussed are SC 

contracts, information technology, information sharing and joint decision making. 
 
Table2-4 Supply Chain Coordination mechanisms 

Mechanism Description 

SC contracts SC contracts are usded by SC actors for supplier-buyer relationship 
management and risk management. The contracts specify the 
parameters (such as quantity, price, time and qualitiy), based on which 
the buyer places orders for a supplier to fulfill. They are signed to ruduce 
inventery/backlog cost and share risks among SC actors. 

Information technology Information technology is used to improve inter-organizational 
coordination. It helps to link production, delivery and purchase together 
by enabling the tranfer of planning and tracking data and estimating lead 
times based on real-time data. Examples are EDI (electronic data 
interchange), ERP (enterprise resouce planning). 

Information sharing SC actors coordinate by sharing information of demand, orders, inventory, 



18 

 

etc. Timly information sharing enables more accurate forecast and 
reduces inventory costs across the chain. 

Joint decision making Joint consideration and decision making on replenishment, inventory 
costs, planning, costs of different processes, frequency of orders, and 
batch size leads to better performance of SC. This joint effort will avoid 
conflicts in SC execution among actors as much as possible. 

 
 Coordination in different levels of supply chain 

 

Figure 2-3 Three dimensions of coordination in supply chain management (Ballou, Gilbert, & Mukherjee, 

2000) 

Ballou, Gilbert, and Mukherjee (2000)  provided a framework indicating that in the field of SCM the 

walls between functions and organizations who carry out all the activities in a supply chain should be 

broken down. (See, Figure 2-3) The coordination in supply chain represents the dependencies among 

supply chain operational activities. Managing the dependencies of these activities requires the 

coordination within functions, organizations, and even across organizations. (Wright, Sridharan, & 

Simatupang, 2002)  

Arshinder, Arun, & Deshmukh (2008) have given a clearer picture on the coordination across 

different functions and at the interfaces of the supply chain. The functions which have been put in 

more coordination nowadays in the SC are logistics, inventory management, forecasting, 

transportation and so on. And the interfaces are between different actors, such as supplier-

manufactuer; manufacturer-retailer, etc. At these interfaces, coordinating different SC processes is 

considered to be essential, for the reason that sub-optimizations caused by poor coordination in the 

processes would generate conflits and weaken the SC.  

The processes mentioned above are corresponding to the Level 1 processes in SCOR model, which 

are procurement (source), production (make), distribution (deliver). Coordination problems among 

these processes and inventory management involve multiple actors across the SC, such as supplier, 

manufacturer, logisitic services provider and carrier. (Arshinder, Kanda, & DeshMukh, 2008) 

2.2. Lean  
Initiating from the Japanese automotive manufacturer, Toyota Motor Company (TMC), lean is also 

used synonymously with the Toyota Production System (TPS), Pull system, Just-In-Time (JIT) or 

continuous improvement (Kaizen). (Plenert, 2006; Tapping, 2008) 



19 

 

Established in the 1930s by Sakichi Toyoda, TMC is famous for its efficiency and quality, the 

consistency in the product and process. (Liker, 2004) For which its production system, TPS was 

established in a severe industrial environment by Taiichi Ohno after the World Word II. For the next 

few decades a variety of solutions to particular limitations were generated in TPS. 

In 1988, a group of researchers at Massachusetts Institute of Technology (MIT) led by Dr. James P. 

Womack found out that Toyota required less effort, time, and resources to design, make, and serve 

their products. Also there were less defects and employee injuries within the process. Later on, lean 

was used to describe the circumstances observed in Toyota’s production systems. (Sayer & Williams, 

2007) 

2.2.1. Lean Principles 

Lean Thinking, written by Womack & Jones, was first published in 1996 and has been on the 

bestseller list and has translated into many different languages to show readers show how to lead 

their enterprise toward the success of applying lean. Since the book has attracted increasingly 

attention by more enterprises noticing that is relevant to their business, the extended version, Lean 

thinking: banish waste and create wealth in your corporation was later reissued in 2003. (Womack & 

Jones, 2003) The so called Lean Thinking is, 

‘’To do more and more with less and less –less human effort, less equipment, less time, and less space 

–while coming closer and closer to providing customers with exactly what they want.’’ (Womack & 

Jones, 2003) 

The Toyota way gives out 14 principles of applying Lean. (Liker, 2004) 

1. Base your management decisions on a long-term philosophy, even at the expense of short-term 
financial goals.  

2. Create continuous process flow to bring problems to the surface.  
3. Use ‘pull’ systems to avoid overproduction.  
4. Level out the workload.  
5. Build a culture of stopping to fix problems, to get quality right the first time.  
6. Standardized tasks are the foundation for continuous improvement and employee empowerment.  
7. Use visual control so no problems are hidden.  
8. Use only reliable, thoroughly tested technology that serves your people and processes.  
9. Grow leaders who thoroughly understand the work, live the philosophy, and teach it to others.  
10. Develop exceptional people and teams who follow your company's philosophy.  
11. Respect your extended network of partners and suppliers by challenging them and helping them 

improve  
12. Go and see for yourself to thoroughly understand the situation  
13. Make decisions slowly by consensus, thoroughly considering all options; implement decisions 

rapidly.  
14. Become a learning organization through relentless reflection and continuous improvement 

(kaizen). 
 

Two complementary themes in lean thinking are, waste elimination and value creation. To achieve 

these goals, Womack & Jones provided five-stage of Lean principles, to specify value, and conduct 

value-creating actions in the best sequence without interruption but more and more effectively. They 

are accordingly ’specifying value’, ‘identifying the value stream’, ‘flow’, ‘pull’, and ‘perfection’.  

1. Specify value 
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Starting with defining value in terms of a specific product with specific capabilities offered at specific 

price and a specific time for specific customers. One definition of value could refer to ‘‘exchanges 

that provide utility or worth and that result from some organizational actions’’. (Murman, et al., 2002) 

A single assessment here from the financial perspective, value is only generated when the product 

meets the customers’ needs so they are willing to pay for it. Many firms have made mistakes by 

devoting efforts into something with few interests for the customers, unable to launch the product in 

time that meet the customer’s present demands, or even trying to satisfy different customer groups 

with the same product. These would only result in wastes. The detailed explanation and different 

types of wastes would be introduced in the section 2.2.2. 

2. Identify the value stream 

The next step is to identify the entire value stream of a specific product/product family. Value 

Stream is recognized as the all the actions taken through the process that delivers the product, either 

a good or service, to the customer. A value stream comprises the actions creating value, or not 

creating no value. Actions creating value are defined as Value added activities (VA). On the opposite, 

actions creating no value are called Non-Value added activities (NVA). Some researches argued that 

some of the NVAs are unavoidable due to current constraint which are defined as Necessary Non-

Value Added activities (NNVA) (Sayer & Williams, 2007; Tapping, 2008 & Dolcemascolo, 2006) 

3. Flow 

Once the value stream is identified, it is time to make the value flow. Many activities in the world 

have been organized through batch-and-queue by departments/organizations. When 

departments/organizations search for improvement, they tend to revolutionary rearrange the effect 

on many products. But the real challenge in lean is to create continuous flow in small-lot production 

through rearranging the entire flow activities for a specific product with tight value-creating 

sequence. 

4. Pull 

The world is always changing and the forecast can never be too accurate. One better solution is to 

make and deliver what the customers needed. Let the customer pull the value from upstream 

activities, rather than push the production to the downstream. A simple rule is ‘’do not make 

anything until it is needed, and after that make it fast’’. 

5. Perfection 

There is not an end in the process of reducing effort, time, space, cost, and mistakes while offering 

product closer to what the customers want. New process technologies and products are being 

introduced continuously the new value required. On the way of eliminating wastes there is always 

improvement potential. So the fifth principle, perfection, interacting with the previous four and form 

a virtuous cycle. 

(Womack & Jones, 2003) 

2.2.2. Different Types of Waste 

Waste, contrary to value, as described earlier, creates nothing but extra cost that customers are 

unwilling to pay for. (Plenert , 2007) Seven types of wastes are identified in the Toyota Production 

System, namely overproduction, waiting, motion, transportation, over processing, and inventory. See 

Table 2-5. 
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Table 2-5 Seven waste indentified in Toyota Production System (Tapping , Luyster, & Schuker , 2002) 

Overproduction  The waste of providing a product or a service prior to it is 
required. It is the greatest of all since it contributes to the 
other six types of wastes. 

Waiting  Waiting means idle time, which stops the working flow. This 
type of waste is easy to identify and even to improve. 

Transportation  The waste involves moving materials and output 
unnecessarily, which included moving surplus material, 
people, information or paper, and temporarily locating, 
filing, stocking. 

Motion Any motion that is not necessary to the successful 
completion of an operation, such as motion of people, 
document or information exchange. This type of waste could 
result from poor organization layout, ineffective equipment, 
etc. 

Over processing  This waste means putting resources and efforts in 
unnecessary processing steps to fulfill customer 
requirements, which customers unwilling to pay for. This is 
one of the most difficult wastes to uncover. 

Inventory  Excessive work piles, supplies are waste; they may become 
obsolete and take extra space and resources. It is often the 
result of overproduction. Moreover excessive time of human 
resource could be considered as inventory. 

Defect/Correction  This type of waste arising from defective work does not 
meet customer requirements, requiring rework or 
correction. 

  

Besides the above seven wastes, some others arise when applying lean to the supply chain level. 

(Trent,2008)   

Table 2-6 New wastes when apply lean to SCM  

Untapped creativity  This type of waste refers to without fully utilizing the 
creativity and capability of employees, an organization might 
lose the opportunity to achieve the world class performance 
with this kind. 

Digital waste  This type of waste refers to redundant or unnecessary data 
requiring extra resources to collect, manage, transmit, or 
restore without tactical or strategic reason. 

Duplication of effort  This easily happen in lager organizations, in which each 
operating location has its own process or ways of working 
even dealing with the same operations. 
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Overdesigning This waste refers to the product design that the engineers 
and marketers tend to insert as many functions/features as 
possible to a product regardless customers’ requests. 

Excessive overhead This waste refers to the over design in organization or 
supply chain structure that cause extra layers and process 
requiring extra cost and time in delivering the result. 

Poor planning The waste refers to the misalignment in supply chain 
information resulting in the unbalance of supply and 
demand or extra efforts for information exchanges. 

Poor measurement The measurement reflects the objectives an organization 
would like to achieve and measuring the wrong attributes 
not just consuming extra resources, it also leads the 
managers and employees focus on the wrong issues  

2.2.3. Value Stream Mapping 

The second step of lean principles is identify the value stream, however it not an easy task. 

"Whenever there is a product for a customer, there is a value stream. The challenge lies in seeing it." 

(Rother & Shook , 1999) 

When managing the value stream, Value Stream Mapping (VSM) is a highly accepted and commonly 

used method in lean that commonly used in Fortune 500 companies and various enterprises; its 

popularity benefits from its capability of systematic data capture and analysis (Lovelle, 2001 & 

Tapping , Luyster, & Schuker, 2002) 

The beginning of the VSM approach was established with a production focus, a prominent guide 

book Leaning to See, by Rother & Shook (1999), which introduced how to conduct a door-to-door 

VSM steps by steps, mapping the value stream within a facility. Nowadays there are several 

literatures extending the uses of VSM to various context, such as in supply chain, service operations, 

transactional procedures, office deposition, and so on. (Tapping & Shuker, 2003; Nash & Poling, 2008; 

Locher, 2008;& Jones & Womack, 2003) Though they seem different from manufacturing VSM, in a 

manufacturing facility, they share big potions of similarity. The main challenge still lays in truly seeing 

the flow. (Nash & Poling, 2008) 

The outcome of VSM apprach is presented in a graphical format, the Value Stream Map. A Value 

Stream Map contains all the information including in a value stream that satisfies a customer request; 

In general the information can be divides into three sections, process or production flow, 

communication or information flow, and timelines. Conducting a Value Stream Map enables the 

users to gather, analyze, and present information with a condensed timeframe. (Nash & Poling, 2008) 

In VSM approach, there are two types of value stream maps, the current state and the future state 

map. The current state map is the view of the existing process, functioning as the baseline that all 

the improvements could be measured from. And the future state map presents an ideal 

state/structure of the value stream, reflecting the vision the users want to achieve after the 

improvements have been made. (Nash & Poling, 2008; Sayer & Williams, 2007)  

The procedure starts with conducting the current state map. Having analyzed the current situation, 

waste and ineffectiveness are revealed. A future map illustrates the ideal future structure/flow. A 
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VSM team can have several future state maps in order to improve the process step by step. (Tapping , 

Luyster, & Schuker , 2002) ‘’One of the key in mapping the value stream is to map at the appropriate 

level to identify the waste, so in mapping the support process the details should be cooperated with 

the production floor’’. (Nash & Poling, 2008) 

2.2.4. Customer Value  

Both in the world of lean and Supply Chain Management (SCM), creating value for the customer is 

emphasized. Many rearchers both in lean and SCM stressed that value is only defined by the ultimate 

customers, since they are the only source of cash flow. Though in supply chain, value is created 

across various organizations in completing the product or service on the hands of end customers. 

From Figure2-1, a supply chain structure contains more than a single layer of customers; each firm 

could be the customer of other firms. Under different circumstances, value in supply chain cannot be 

defined around a single class of customers. The value of these customers is also embedded in the 

value stream. (Hines , 2004 & Murman, et al., 2002) 

Value creation could be enhanced through eliminating unnecessary wastes during the process from 

the lean perspective, and applying lean principles to manage supply chain operations, or removing 

the wastes both within and between the interfaces of supply chain actors. These will increase the 

creation of value for the customer and competitive advantages for the actors. (Barker & Naim, 2004)   
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3. Research Method 
In this chapter, the general research strategy applied in this thesis is explained followed by description 

of different sources of data. At the end, the reliability, validity and objectivity of this research is 

discussed. 

3.1. Research Strategy 
The general research strategy adopted in this master thesis is to develop the methodology with 

mainly the theoretical framework of the author, further literature review and inputs from experts in 

some of the areas, then test the methodology with a case study. At the end of the thesis the 

methodology will be adjusted and finalized according to the test process and results. The process is 

illustrated in Figure 3.1. The phases are as flowing: 

 Formulate Problem  
Literature study has been done after the initial topic was proposed. The problem area was discussed 
accordingly. And the resulting purpose and research questions were defined as presented in Chapter 
1, followed by a short introduction of the initiating company and project 

 Pre-Study 
Another round of literature review has been done in the relevant fields. The results of which are 
presented in Chapter 2. Interviews were also conducted to acquire inputs in some of the areas from 
experienced researcher and expert and to understand supply chain in the industrial world, and 
choose the case for testing the method. The results will be presented in Chapter 4 

 Develop Methodology 
A first draft of the methodology was developed from previous work in this thesis, with main process, 
expected outcome from each step and the tools used in each step. This draft will be presented in 
Chapter 5 

 Test Methodology 
The methodology was then tested by a case study. The author adapted details of the methodology 
and performed a case study in a truck assembly business’s supply chain. The process and results of 
which will be presented in Chapter 6  

 Adjust and Finalize Methodology 
Adjustment and refinement has been done based on analyzing the process and results of the testing 
case study. The analysis process will be presented in Chapter 7.  

 

Figure 3.1: Research Strategy of this Master thesis 

3.2. Data Collection 
The data collected in this thesis consists of both primary and secondary data. Primary data was 

collected mostly by observation and interviews in the test case of the methodology. The main -

sources of secondary data is the literature review in different phases and interviews in pre-study. 

Problem 
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3.2.1. Literature Study 

The literature study covers a number of books and articles from various sources in different relevant 

fields. The literature study was used to clarify the purpose, design the methodology and support the 

analysis. Table 3-1 shows the research areas and sources used in the literature study. The theoretical 

framework of this thesis was first established with several books in the field of Supply Chain 

Management, Lean (including lean tools such as VSM) and Lean Supply Chain (Management). Then 

further study in Improvement areas in Supply Chain Coordination was covered by recent journal 

articles. Detail list of literatures can be found in the references list by the end of this thesis report. 

Table 3-1: List of literature and sources 

Research area Source 

Supply chain management KTH library, Emerald, Science Direct 
Lean Chalmers library, Emerald, Science Direct 
Lean supply chain management KTH library, Chalmers library, Emerald, Science 

Direct 
Value Stream Mapping Chalmers library, Book from supervisor in 

Chalmers, Emerald, Science Direct 
Coordination in supply chain Emerald, Science Direct 
Supply chain coordination Emerald, Science Direct 
Waste in supply chain coordination Emerald, Science Direct 

 

3.2.2. Interviews 

The interviews in this thesis were conducted to facilitate the design and the test of the methodology. 

In the Pre-study phase, the author conducted interviews with Lean SC Experts both from the 

academy and industrial practice, in order to cover the weak areas in the theoretical framework, 

which is ‘supply chain coordination and improvement areas’.  This has later on affected the focus of 

the methodology.  

And also by interviewing personnel in different actors in an OEM’s supply chain, the author intended 

to create a holistic understanding of supply chain in the industrial world. So that a more focused 

scope of the methodology was defined. And the case scope which is suitable for testing the 

methodology was selected by choosing a value stream (or value chain) (Tapping , Luyster, & Schuker , 

2002) (Rother & Shook , 1999) from the OEM’s whole supply chain.  

Other interviews were conducted with the managers and SC executives in different actors of the case 

supply chain in order to understand the managerial view of the SC coordination and the information 

flow. And by comparing the data from the interviews and the data collected from the material flow 

operations in the case chain, the methodology was tested on the reliability of revealing the 

improvement areas in SC coordination.  

Table 3-2 shows the list of interviews conducted in this thesis. Further information of the interviews 

can be found in Appendix B 

Table 3-2: Interviews conducted in this thesis. 

Name Area of expertise Purpose of Interview 

Lean Supply Chain Researcher 1 Lean supply chain Get inputs about SC 
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management coordination and improvement 
areas 

Supply Chain Expert 1 Supply chain processes and 
Lean 

Get inputs about SC 
coordination and improvement 
areas 

OEM Supply Chain Expert 1 Supply chain processes in the 
central operations (OEM)  

Pre-study, test case 

OEM Logistic Manager 1 Logistics processes of the OEM  Pre-study , test case 
OEM Logistic Manager 2 Logistics processes of the OEM  Pre-study, test case 
3PL Manager 1 Inbound logistics Pre-study, test case 
3PL Manager 2 Outbound logistics  Pre-study ,test case 
1st Tier Supplier Manager 1 Production planning in the 1st 

tier supplier 
Test Methodology 

1st Tier Supplier Manager 2 Transport cost and contracts Test Methodology 
1st Tier Supplier SC Executive 1 Delivery planning in 1st tier 

supplier 
Test Methodology 

Carrier SC Executive 1 Delivery processes in the SC Test Methodology 

 

The interviews in the pre-study are semi-structured. The purpose was to have sufficient structure 

covering different topics with still enough freedom for the respondent to elaborate on the topics the 

topic they have more experience or interests in, and also to have ad hoc questions come up with 

previous answers covering further topics or more details in the interesting topics of the author.  

When testing the methodology, structured and semi-structured interviews were combined.  

3.2.3. Observation 

In addition to the interviews, observations were performed in different phases in this research. 

First, in pre-study, the observations were made on operations of the OEM, aiming to have an 

overview of the production, different components and their suppliers. During the observation, 

constant and informal discussions with the guide (who has a good knowledge of the processes and 

experience in the supply chains) were held. Observation is a good method to understand the 

condition and the social reality (Bryman & Bell, 2007). The observation sessions in pre-study had an 

important influence in developing the methodology and the choice case supply chain.  

Later on, when testing the methodology, observations were held mainly to collect primary data in 

the material flow operations of the case supply chain. Short discussions were also held with 

operators in each process to gather the operational view of SC coordination and improvement areas.  

3.3. Reliability, Validity and Objective 

3.3.1. Reliability 

Reliability aims at minimizing the errors and bias in the study. (Yin, 2006.) Reliability in qualitative can 

be increased by recording interviews, documenting research process and presenting more than 

summaries of  collected. (Ryen, 2004) 

High reliability of this thesis is ensured by standardized interview process with the Interview Guide 

lines in Appendix B. The interviews are well prepared and the purpose and time frame was clarified 

to the interviewees. The collected data were recorded by both interviewers. And it’s then compared 
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to ensure both interviewer have the same understanding, and was confirmed with the interviewee 

afterwards. When questions about interpreting data arise, the information can be collected again 

through phone call or email from the interviewee.  

Additional to the methods above, triangulation was used to increase reliability. (Bryman & Bell, 2007) 

Different methods were used to collect different sources of data in this thesis to triangulate.  

3.3.2. Validity 

The validity is discussed in terms of internal and external validity related to case study research by 

Yin (2006.). Problem with internal validity relates to the sustainable conclusions researches tend to 

draw.  

This problem is handled in this thesis by using an analytic study process model describing how the 

theory and collected data is linked to the analysis and the research questions. 

External validity relates to the possibility of generalizing findings outside the case study. (Yin, 2006.) 

The methods to ensure external validity in this thesis was the test case study on the developed 

methodology. Triangulation approach can also increase validity. 

3.3.3. Objectivity 

Clarifying and motivating the decision making in this thesis would increase objectivity (Björklund & 

Paulsson, 2003). In this master thesis, the author was listening to suggestions and advice but taking 

the decisions by myself and my thesis partner.   
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4. Empirical Study 
During the pre-study phase of this research, two interviews were conducted with professionals in both 

academic and industrial fields for their opinions on supply chain coordination and the 

waste/improvement areas within it. Then five interviews were conducted with experienced personnel 

in different actors of an OEM’s supply chain for a holistic understanding of the supply chain in 

industrial world. The author intended to cover the areas which are not sufficient in order to develop 

the methodology from the literatures by the previous ones, and to gather data for further narrowing 

down the scope of the methodology and choosing the case supply chain by the later ones. The 

findings from interviews were divided by the purposes of the interviews into two categories in the 

following sections.  

4.1. Supply Chain Coordination and improvement areas 
To facilitate answering the research questions, besides literature study, the author also conducted 

interviews with Lean Supply Chain Researcher 1 and Supply Chain Expert 1 to gather more detailed 

and practical view of ‘coordination in supply chain’, ‘improvement areas to be focus on’, and ‘identify 

the improvement areas’. The interview questions for these purposes can be found in Appendix C. 

4.1.1. Coordination in supply chain 

The first research question derived from the purpose of this thesis was: ‘What coordination exits in 

supply chain processes?’ From the literature study, different SC coordination mechanisms (Sandberg 

& Bildsten, 2011) (Albrecht, 2010) and SC coordination in different levels (Ballou, Gilbert, & 

Mukherjee, 2000) are defined. This part of the interviews provided more detailed views of 

coordination in SC when applying Lean. 

Lean Supply Chain Researcher 1 emphasized that to optimize supply chain as a whole, customer value 

has to be transferred by the actors one by one from downstream to upstream involving the 

processes in between. Requirements of each actor should be aligned with each other and with the 

ones of end customers’. This requires the OEM to train their suppliers and involved in the 

development of suppliers. Toyota has been applying this strategy. And it is good at it. 

The Supply Chain Expert 1 on the other hand provided more practical issues in the coordination 

between OEM and its 1st tier suppliers which influence the processes in supply chain. For example 

the agreed scheduling and ordering rules enable the short term production planning and delivery 

scheduling of supplier to meet the production in the OEM. Clarified responsibilities during the 

processes minimize the disturbance in production in OEM. The design of mechanism that triggers and 

stops the delivery affects the daily operation of the supply chain too. 

Table 4-1 Coordination in supply chain 

Areas Academic view Industrial view 

Coordination between SC actors 
to achieve Lean 

 Customer value has to be 
successfully transferred from 
downstream actors to 
upstream ones 

 The supply chain needs to be 
optimized as a whole with 
requirements in different actors 
aligned together with the end 

 The scheduling and ordering 
rules 

 The agreement on 
responsibility for the deliver 

 The mechanism of triggering 
and stopping the deliver 
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customer ones 

 

4.1.2. Improvement areas to be focused 

A second utility of the interviews is to provide the author with various improvement areas to choose 

from besides those have been defined during literature study. Other than the 7+1 waste in Lean 

theory (Tapping , Luyster, & Schuker , 2002) and the seven additional wastes in supply chain (Trent , 

2008), Lean Supply Chain Researcher 1 provided a brand new direction to investigate the 

improvement areas in SC coordination, which is in to investigate the misalignments between 

different requirements of different actors. This was highly valued by the author, and was further 

developed for the methodology in this thesis. Some other findings were also analyzed and facilitated 

the development of the methodology, such as efficiency in information transfer (stressed by both 

interviewees), and stability of the supply chain. 

Table 4-2: Improvement areas in SC coordination 

Areas Academic view Industrial view 

Challenges in SC coordination  Sub-optimizations exit in 
different actors due to lack of 
overall view of the whole 
supply chain 

 Changes in supply chain are 
hardly considered by the OEMs 
until crisis actually threatening 
their continuously money 
making 

 The decision for the 
coordination mechanism 

 The relationship with suppliers 

Inefficiency in SC coordination  Inefficient information transfer  Poor information transparency 

Waste in SC coordination  Misalignments between 
different requirements of 
different actors can result in 
waste across the supply chain 

 ‘Muda before muda is muda’  
---Unstable supply chain 

Improvement areas in SC 
coordination 

Not available   Integration of production 
systems 

 Solve problems as a whole 

 Zero deviation preferred  

 Direct and more frequent 
communications between 
functions preferred 

 

4.1.3. Identify the improvement areas 

Along with the focus in improvement areas in SC coordination, the author intended to acquire 

suggestions for developing the methodology in the interviews too. Not surprisingly, the experts both 

assumed the combination of observation and interviews would be a proper method for identifying 

the improvement areas in SC coordination. The difference was in the subjects. The academic view 

continued in searching for misalignment in different actors and levels in the supply chain, while the 

industrial side underlined measures for supply chain performance in each actor. 

Areas Academic view Industrial view 

How to identify the  Ask and compare the different  See how the actors measure 
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improvement areas in SC 
coordination 

requirements in different actors 
and level, and investigate how 
actors see waste from each 
actors view.  

the supply chain performance 

 

4.2.  Supply Chain of the OEM 
After the research strategy was set up, an OEM applying Lean production system was chosen for the 

case study to test the methodology. In the pre-study phase, five interviews were conducted with 

experienced professionals from the OEM itself and the third party logistics provider. The aim was to 

have a holistic understanding of supply chains and implementation of lean in supply chain in the 

industrial world, facilitate the focus narrowing down in developing the methodology and to choose a 

proper scope for the test case. The interview guidelines could found in Appendix C. An observation 

visit to the OEM’s operations was conducted with the guide of OEM Supply Chain Expert 1. The 

following sections describe the general processes in the OEM’s site, the supply chain and the Lean 

implementation.   

4.2.1. Processes in the OEM  

The OEM mentioned in this thesis is a European automotive assembly plant. Three main functions 

are performed in the plant, which are production, assembly, and packaging. The plant produces 

chassis frame members (FM) from raw material for its own assembly line and other OEMs. FMs for 

external use are sent to the packaging function, where they are then packed with components from 

other supplier as Completely Knock Down(CKD) kits and sent to other OEMs’ assembly plants all over 

the world. 

In the assembly function, there are two main assembly lines running parallel with the same capacity 

of one hundred vehicles Completely Build Up(CBU) in total per day.  Main processes in the assembly 

function are shown in Figure 4-1.  

 

Figure 4-1 Simplified process map of truck assembly procedure 

The vehicles are highly customized with different specifications when ordered. Each of the orders is 

then broke down to model and specified with a corresponding chassis number. And they are 

assembled in planned sequence according to customer orders sequence. The main components A, B, 

C and D each goes through unique pre-assembly lines, where they are warmed up, and joint with 

other parts in sequence. This sequence in turn is decided by the assembly sequence of the chassis 

they corresponding to in main assembly line. The components then go into the main assembly line in 

different station where they are attached to the chassis. At the end of main assembly line, finished 
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vehicles are tested in the final inspection station before it is ready to leave the plant and delivered to 

the customers. 

4.2.2. The Supply Chain 

The supply chain of the OEM was investigated, from the first tier suppliers to the first tier customers. 

The general structure of the supply chain is shown in Figure 4-2.  

 Suppliers 

Components and materials are from over 500 first tier suppliers globally. Some components are 

customized with the vehicle orders and vary from vehicle to vehicle. These components are ordered 

with corresponding chassis number and a sequence besides technical specifications daily. And they 

are produced by so called sequence suppliers such as supplier A, B, C and D supplying the OEM with 

component A, B, C and D. Sequence suppliers are usually domestic and delivering products daily in 

the required sequence by road transport or railway. 

There are more ‘batch suppliers’ providing the OEM with components, parts or raw materials which 

are standardized and almost suitable for every vehicle. These parts are ordered with part number 

and batch size. Batch suppliers are located worldwide, delivering products base on orders which are 

not necessarily in fixed frequency or batch size. The ‘batch components’ are transported by different 

means including shipping to the local ports or warehouses, rearranged, stored and loaded on trucks 

by the third party logistics service provider(3PL), and then delivered to the OEM by trucks. More 

information about logistics is stated at the end of this section. 

OEM

Supplier A
Component A

Supplier B 
Component B

Supplier C 
Component C

Supplier D 
Component D

Other Suppliers 
Other components 

and materials

Other
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member 
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Figure 4-2 Structure of the OEM’s supply chain 
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 Customers 

As to the customers side of the chain, first tier customers can be categorized into two groups, the 

frame members purchasers and the dealers. The product from production function in the OEM, the 

frame members are delivered to other internal or external assembly plant worldwide besides the 

OEM itself, both in the form of single frame members or CKD kits. And the dealers who make the 

vehicle orders are located worldwide both internal (from the sales centers of the OEM’s group) and 

external. 

 Logistics and transportation 

The logistics services including contracting with carriers, local warehousing and cross-docking are all 

performed by a specific third party logistics provider, the 3PL in this thesis.  The transportation of 

materials and products of the OEM are performed by contracted carriers. And the 3PL is providing 

logistics services many other company besides the OEM. 

Inbound Logistics 

In general, orders for materials or components delivery are sent to the inbound logitics apartment of 

the 3PL. While the carriers are actually picking up goods from the suppliers and transporting the 

goods to the OEM, the 3PL is responsible for booking and tracking the transport, and assesing the 

delivery performance. Most of the main components from the sequence suppliers are normally 

delivered by specific carriers to the OEM directly, while some other parts are sent to ports or 

warehouses of the 3PL, rearranged and reloaded on carriers’ trucks, then delivered  to the OEM. An 

online computer system is used for managing the tranports and recording the delivery performances 

in inbound logisitcs department. 

 

Outbound Logistics 

The outbound department in the 3PL are responsible for booking and tracking the transports for 

finished vehicles. An different online information system is used in outbound department for tracking 

the devliery process. The system is integrated with the OEM’s production control system. From the 

system, the details of delivering vehicles could be accessed inculding some specifications of the 

vehicles such as the chassis number, and status of the vechicles such as which carrier is transporting 

and the expected arriving time.  

The finished vehicles which has already gone through final inspection will be driven either directly to 

the local dealers, or to the local port and then to the dealers by shipping worldwide. 

4.2.3. Implementation of Lean 

From the interviews and observation, the implementation of Lean in the OEM can be summarized in 

following categories. Other aspects of lean implementation such as quality control were not covered 

during the pre-study phase. 

Pull – The assembly function in the OEM applies a lean production system, with actual vehicle orders 

from dealers pulling the whole production. Orders of sequence components sent to the suppliers are 

also based on the actual vehicle orders.  

Just-in-time – Materials and components are expected to arrive in plant and the stations just-in-time.  

Inventory level is checked daily by MRP (Material Requirement Planning) system. 
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Production leveling – The production is leveled well with almost the same volume every day. A 

specific takt time is set and followed well in the main assembly line and pre-assembly lines. 

Information Visualization – Production information is well visualized with LED Screens showing daily 

production plan and real time tracking of process in each section.  

Continuous improvement – Assessment for implementation of Lean production system is held 

regularly, examining the progress of improvement projects, qualities and proposing new 

improvement areas. VSM has been used in different areas in the plant. 

To sum up, the OEM’s supply chain is a very complicated dynamic network involving huge numbers 

of suppliers and customers worldwide, even with the investigation limited to the first tier suppliers 

and customers. Other actors involved in the supply chain such as 3PL and carriers play important 

roles in the SC performance too. Lean philosophy and Lean tools are introduced and applied for a 

comparatively longer time in the production systems and management inside the OEM’s plant. While 

in supply chain management, or actors in supply chain other than manufacturing facilities, Lean is still 

a conceptive and strategic theory without actual plans or project to apply, let alone being 

understood by the employees. 
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5. Analysis 
In this chapter the research questions are answered with the knowledge from both the theoretical 

framework and the empirical study. Each of the four research questions is discussed in one of the first 

four sections. While the last section presents the framework of the methodology as a conclusion. 

5.1. Coordination in supply chain 
From the literature study, supply chain coordination can be defined as the joint effort among supply 

chain actors to manage the interdependency of supply chain activities. This coordination can be 

carried out by different teams or personnel in a single function of an actor, different functions within 

an actor or across different actors, or different actors as entire organizations. Inter organizational 

coordination focuses on long-termed planning and strategic decision making. Whereas the intra 

functional and inter functional coordination is involved in mid-termed planning and day-to-day 

supply chain execution. This thesis focus on the coordination involved in the SC execution processes 

which can be identified and visualized with Lean philosophy and Lean tools by investigating the 

interface between an OEM and a 1st tier supplier (as mentioned in Delimitation).  

This interface involved deliver process in the supplier, the source process in the OEM, and the 

logistics and transportation functions in between. Combining the SCOR model, and the coordination 

theory, the possibly existing processes (level 3 execution processes and enable processes in SCOR), 

the functions (or level 1 processes in SCOR) involved, and the mechanisms can be summarized as 

below.  

Table 5-1 Processes, functions and coordination mechanisms at the interface between OEM and 1
st

 tier 

supplier (Arshinder, Kanda, & DeshMukh, 2008) (Supply Chain Council, 2011) 

Process Function Coordination Mechanism 

Schedule product deliveries Make (OEM) – Source (OEM) – 
Deliver (Supplier) 

Information sharing, Contract 

Receive and verify product Source (OEM) – Transport 
(Carrier) 

IT system, Standardization of 
output 

Manage product inventory Source (OEM) – Deliver 
(Supplier) 

IT system, Information sharing 

Manage incoming product Source (OEM) – Transport 
(Carrier) 

IT system  

Receive configure, enter, and 
validate order 

Deliver (Supplier) – Source 
(OEM) 

Information sharing, IT system, 
Contract 

Consolidate orders Deliver (Supplier) – Source 
(OEM) 

Information sharing, IT system 

Receive product from source or 
make 

Deliver (Supplier) – Source 
(Supplier)  or  Make (Supplier) 

Standardization of work 

Load product and generate 
shipping documents 

Deliver (Supplier) – Transport 
(Carrier) 

IT system,  standardization of 
work and output  

Ship product Transport (Carrier) or Logistics 
(3PL) 

Standardization of work, IT 
system 

Receive and verify product by 
customer 

Deliver (Supplier) – Source 
(OEM) 

Standardization of output, IT 
system 

Manage delivery business rules Deliver (Supplier) – Source 
(OEM) –Transport (Carrier) 
and/or Logistics (3PL) 

IT system, Standardization of 
work, Joint decision making 
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Manage delivery information Deliver (Supplier) –Transport 
(Carrier) 

IT system,  

Manage finished goods 
inventory 

Deliver (Supplier) – Source 
(OEM) –Transport (Carrier) 
and/or Logistics (3PL) – Make 
(Supplier) 

IT system, Information sharing 

Schedule production activities Make (Supplier) – Deliver 
(Supplier) 

IT system, Information sharing 

 

However, this matching model is developed based on the highly standardized process model of SCOR, 

and general categories of SC coordination, when applying the methodology, more specific processes 

(level 4 processes which are not included in SCOR and specified by industry) and coordination 

mechanism will be identified. 

5.2. Focused improvement areas in supply chain coordination 
It is emphasized both in a number of literatures (Arshinder, Kanda, & DeshMukh, 2008) 

(Schniederjans, Schniederjans, & Schniederjans, 2010) (Christopher, Logistics & supply chain 

management, 2011) and in empirical study results that customer value should be successfully 

transferred from downstream to upstream. This would not be satisfied when the conflicts between 

the requirement in different actors are not given full consideration and do not align together in a way 

that fulfill the customer’s requirement together. These mismatches or misalignments can be caused 

by lack of coordination or wrong choice of coordination mechanism. And they cause waste across the 

chain if the different requirements are insisted individually instead of being optimized as part of the 

supply chain.  

For example, an OEM applying Lean production system would like its material to be delivered in 

small batch size, higher frequency delivery arriving just-in-time before it is used. But the logistics 

services provider prefer lager batch size, lower frequency and delivery with other goods to lower the 

transportation cost. This misalignment can be solved by overall cost calculation and joint decision 

making on the mechanism of this delivery. However, if it is treated the other way around, 

unnecessary inventory might occur in the OEM, or the production will be disturbed by lack of this 

material. Thus it is essential to identify misalignments between as improvement areas when apply 

Lean to SC. Besides, investigating misalignments would give the chance to look into other potential 

improvements, such as information transparency, supply chain stability, etc. 

In the scope where the methodology is applied, we assume the customer value has been successfully 

transferred till Source process in the OEM. Then the customer value in the defined chain would be 

the requirement of the Source process on the chain, or namely the requirements on the delivery 

regarding, time, batch size, frequency, etc.  So the misalignments this methodology trying to find are 

categorized as below. 

Table 5-2 The misalignments  

Item Misalignment 

Rules of ordering and planning/scheduling 
from the central operations and the supplier 

Misalignments between different actors in 
the ordering and planning process 

Standardized scheduling rules and actual Misalignments between standard agreement 
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operations and actual operations 
The management focus and chain 
requirements 

Misalignments between process 
management focus and chain requirements 

The operations’ improvement suggestions and 
the management focus 

Misalignments between operations’ 
requirements and management 
requirements 

The information exchanged between 
executives 

Misalignments in understandings between 
different executives 

 

5.3. Identify the improvement areas 
Interviews and observation are two method commonly used in business study. Interviews are usually 

used to collect secondary data as the answers would be influenced by the respondents’ experience, 

while observation is conducted to collect primary data. (Bell & Bryman, 2011) Semi-structured 

interviews have the advantage of giving the interviewee a certain level of freedom with open ended 

questions and general guide lines. Structured interviews are more suitable for the data collection 

process during which exact types of answers are expected to be gathered. (Stake, 1995)  As the 

methodology is basically a multilevel and multi-object data gathering and compare approach. A 

combination of observation, semi-structured interviews and structured interviews was applied.  

VSM is a powerful tool to identify waste and acquire good overview of manufacturing systems. It is 

designed to reveal the value added and non value added (VA&NVA) activities by indicating the 

percentage of time they take from the overall lead time. And it is an excellent method of illustrating 

the pull and push relations in the material flow, and the information flow among processes. Although 

SC coordination is not quantitatively measurable as VA and NVA, the process mapping approach of 

VSM can still show the operations in the material flow and complex information exchange process 

and the relation between them. And the author assumes that with a qualitative focus, adapting VSM 

in the methodology is an appropriate strategy. 

As a result, to identify the improvement areas focus-the misalignments mentioned in the previous 

section, a strategy following the procedure of conducting VSM was applied. First, semi-structured 

interviews are conducted with general observation in the OEM’s operations to identify the Chain 

requirements on the specific component supply chain. Then detailed observation across the chain 

from the end of Make function in the supplier till the beginning of the Make function in the OEM 

with informal discussion with the operators to acquire the material flow operations and draw a 

process map with VSM icons. This process map is later used to facilitate the interviews with 

management level across the chain to reveal the information exchanged in the chain, and the 

coordination mechanisms. These interviews will combine semi-structured interview with structured 

interview. Namely, some of the questions are fixed to acquire the dependency and coordination 

mechanisms in the chain, while the others are open ended questions serving to inquire their own 

view of improvement areas.  

5.4. Visualize the coordination and improvement areas  
It is important to use paper and pen to visualize the processes. (Rother & Shook , 1999) A process 

mapping adapted from VSM should be drawn with paper and pen in hand while walking through the 

material flow. The icons used in the process mapping and instructions can be found in Appendix C. 

An example is shown in Figure 5-1. 
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Figure 5-1 An example of process mapping 

There are several instructions coaching people how to use VSM. Some of them focus on the detail 

processes and real time data in a single facility, (Rother & Shook , 1999) (Tapping , Luyster, & 

Schuker , 2002)while another one covered the implementation across supply chain. (Jones & 

Womack, 2003) However, none of them has gone into the field of qualitative analysis of supply chain, 

with focus on interface between OEM and a 1st tier Supplier. This process mapping approach 

combines several VSM style together. On the bottom is the material flow, icons and level of detail 

adapted from ‘Learn to see’ (Rother & Shook , 1999). But instead of focus in one facility, this material 

flow illustrates processes across three different facilities, as well as the transportation in between. 

On the top is the information flow illustrating the ordering processes with icons of computer systems 

and arrows of information input, adapted from ‘Seeing the whole’. (Jones & Womack, 2003) 

The two levels in the middle, is the day-to-day information exchange enabling the supply chain, and 

the layer illustrating the most important delivery information and the access methods. The yellow 

kaizen boxes indicate the improvement areas. This process mapping approach is supposed to 

visualize the coordination and improvement areas with the material flow and information flow. 

5.5. The methodology framework 
Based on the analysis above, a framework of the methodology was established. Each of the steps 

follows the steps of implementing VSM till the current state map is conducted. This methodology is 

used to investigate the interface between OEM and a first tier supplier in day-to-day supply chain 

execution, comparing the outputs and find the misalignments between different actors and different 

functions in the end.  

Pre-study--- This step gathers basic knowledge of the actors and set-ups between, as well as some 

contacts in the actors (especially in the central operations and the first tier supplier). Through this 
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step, one can expect to understand the general picture of the supply chain. This would include the 

actors involved in the target chain, the basic set-ups and the roles the actors play in the chain.  

   

Chain Requirements-- Before investigating the operations and coordination in the chain, the 

requirements of the central operations for the chain should be identified as the base of how the 

coordination should be performed in a way that supports the operations in the chain. In this phase, 

one can expect to identify these requirements through interviews and observation through the 

production of the OEM with process management personnel.   

Operations in the chain-- In this step, the operations in the material flow of the supply chain can be 

understood through observation and process mapping during a walk through the chain. At the end of 

this step, a process map should be conducted for illustrating in the interviews in the next step. 

Management in the chain-- The misalignments between the operation and its related management 

could lead to inefficiency in the supply chain, and the misalignments in mutual goals between 

processes management could lead to sub optimization in the chain. In order to identify the 

coordination between the management and the operations, and the coordination between different 

processes, in this step, the management way and management focus on the processes in the chain 

will be understood.  

Improvement areas-- From previous steps, the operations in material flow, the management focus, 

the correlation between the processes in material flow, the ordering process and planning rules, and 

the information exchanged between different actors should be understood. Summarized the 

information from different actors and different functions in the actors, the coordination in the chain 

should be easy to see. By comparing the rules, understanding, and operations from the four different 

levels in different actors, the operations, the process management, the planning/scheduling, the 

executives, misalignments would be uncovered. 

Visualization— In this step a process map is conducted to visualize the coordination and 

improvement areas identified in the previous steps.  
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6. Results 
To test the methodology, the author conducted a case study over the supply chain of an automotive 

OEM in Europe. The test case partly validated the methodology with some changes being made to 

adapt to the real industry use. This chapter presents the results and key learning, as well as the 

improvement on the methodology. 

6.1. Results from test case 
As mentioned above, the methodology is based on the procedure of applying VSM. However, due to 

limited time and resources, the product family selection is not part of the methodology. Then the 

case study began with a product family in the OEM was selected, which are the four variants of the 

main product V: V1, V2, V3, V4. And component B with the variants B1, B2 produced by supplier B 

were selected to form the value stream in the case.  

6.1.1. Pre-study 

Based on the interviews and observation conducted in this step, the basic information of the supply 

chain is as following. 

The OEM – as already introduced in Chapter 4, has two parallel assembly lines evenly producing 

almost the same amount, 98 Vs every day. It applies a JIT production system, which requires 

component B to arrive at the pre-assembly line just in time when it’s needed. The production applies 

a certain takt time. The production is pulled by actual V orders from dealers. Each V has a 

corresponding chassis and chassis number. And they are produced in a sequence according to the 

sequence of V orders. This chassis number is also used as the identification in the sequence 

components orders such as B orders.  

The 1st tier supplier, Supplier B– Supplier B produces two variants of component B, B1, B2 for the 

OEM as where as other OEMs worldwide. The assembly lines in supplier B also apply a pull system. 

The assembly of component B is based on real orders corresponding to chassis number. 

Other actors involved in this case chain are the 3PL, and the Carrier. The 3PL signs contracts with the 

carrier and tracking the delivery performances, while the carrier transport the Bs to the OEM 

6.1.2. Chain Requirements 

Analyzed from the production systems and characteristics, then confirmed with Supply Chain Expert 

1 who has experience in this flow the requirements of the OEM on this flow are: 

 Component B arrives in pre-assembly line just in time and in right sequence 
 Responsive deviation handling 
 Easy access of required information during operations in the supply chain 

6.1.3. The material flow 

When the components Bs go out of the assembly line, they will go through the inspection. Then they 

are sent to the paint process, partially covered and painted. At the end of the painting process, an 

important delivery information tag, the ID of B component is attached. This ID contains the 

destination, the OEM name, the sequence number, and the chassis number, which is then checked 

by different means in different processes. 
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The components are then sent to a distribution center own by the carrier in this case. They are then 

stored separately according to different variants and then sequenced according to a sequence list 

from supplier B. The sequenced components will be loaded on trucks and trailers one day before the 

gate date, when the Bs are needed.  

At the OEM, Bs are unloaded and stored shortly before, and are then sent into the pre-assembly line 

at the exact sequence required in the assembly lines. 

Painting

 

2nd SequenceSquencing OEM
Component Pre-

assembly line

Supplier B
Component B 

Assembly

Supplier B
Carrier’s

Distribution 
Center

The OEM

Delivery Info

 

Figure 6-1 The material flow in case chain 
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Figure 6-2 The coordination in the chain 

As shown in Figure 6-2, except for the transport of the component B. There are two main processes 

involving the coordination between different functions in the chain, the ordering process and the 

delivery execution.  

Ordering process 
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The ordering process in the case chain starts from the OEM placing a B order into supplier B’s global 

production planning 15 days before the B is need in the pre-assembly line. The 13 days before it is 

needed, the global production planning system will send the order to supplier B’s local production 

control and material planning system.   And 2 days before that B is assembled, a fixed production 

schedule will be sent to the production in supplier B. During this process, the following coordination 

is needed:  

Processes Functions involved in the Coordination 

Schedule product deliveries Make (OEM) – Source (OEM) – Deliver (Supplier) 

Receive and verify product Source (OEM) – Transport (Carrier) 

Receive configure, enter, and validate order Deliver (Supplier) – Source (OEM) 

Consolidate orders Deliver (Supplier) – Source (OEM) 

Schedule production activities Make (Supplier) – Deliver (Supplier) 

 

Delivery execution and deviation handling 

The other processes are the delivery execution and deviation handling. There is a specific person in 

each of the three facilities exclusive for the execution of this chain, namely the delivery of B from 

supplier B to the OEM. Executive person 1 (EP1) in supplier B, is responsible to send a sequence list 

to the executive person 2 (EP2) in the carrier’s distribution center every week. Then EP2 will 

sequence the Bs according to the sequence list, load them to the trucks and check if there’s any B 

missing. If there is, EP2 will check on production control system or call EP1 to inquire the status of 

the missing B. Then EP1 will decide to book an express or not. EP3 at OEM contacts with EP1 every 

day. They confirm about the missing B’s , handling method, tolerant time line and following up the 

deviations in the OEM. When there is any deviations in the OEM, EP3 is the person who’s responsible 

to contact supplier B (EP1) to inform them about the change in production and delivery schedule. 

The coordination involved in this process is: 

Processes Functions involved in the Coordination 

Schedule product deliveries Make (OEM) – Source (OEM) – Deliver (Supplier) 

Manage product inventory Source (OEM) – Deliver (Supplier) 

Manage incoming product Source (OEM) – Transport (Carrier) 

Receive product from source or make Deliver (Supplier) – Source (Supplier)  or  Make 

(Supplier) 

Load product and generate shipping documents Deliver (Supplier) – Transport (Carrier) 

Ship product Transport (Carrier) or Logistics (3PL) 

Receive and verify product by customer Deliver (Supplier) – Source (OEM) 
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Manage delivery information Deliver (Supplier) –Transport (Carrier) 

Manage finished goods inventory Deliver (Supplier) – Source (OEM) –Transport 

(Carrier) and/or Logistics (3PL) – Make (Supplier) 

 

6.1.5. The identified improvement areas and visualization 
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Figure 6-3 Process mapping visualizing improvement area in the coordination of the SC in the case 

As visualized in Figure 6-3, the identified improvement areas are:  

Operations of Actual Sequence 
There is not clear understanding of the responsibility on the sequence process in the distribution 

center among the three involved actors, supplier B, the carrier distribution center (DC), and the OEM. 

Probably a clearer contract is needed.  

Different Interpretations on Schedule List 
There is a misunderstood on the sequence list from supplier B to the Carrier DC. There is a lack of 

standardized output. 

Lack of Information from Other Operations Processes for Trouble Shooting 
The information about problems occur in each process in the chain is not transferred to other 

process on time.  There is a lack of standardized procedure of problem shooting. 

The OEM Changes Its Production Schedule in the Period That They are not supposed to 
 When the OEM place a B order to supplier B global production planning, their production schedule 

involving this specific component B in the 15 future days is supposed to be fixed. However they still 
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change the schedule. A clearer contract or standardized work procedure between the make process 

and source process in the OEM is probably needed. 

New B Orders from the OEM without Reflecting on V Backlogs 
When there’s an about two days volume’s V backlog existing in the OEM, the B orders keep on 

coming from the OEM without plans for compensating the backlogs. Supplier B has full loaded 

production lines, and is on the risk of not following an unpredicted make-up order from the OEM. A 

standardized backlog make-up mechanism is probably needed. 

6.2. Key learning from the case study and the improved methodology 
The observation worked well, as well as the informal discussions with the operators during the 

observation. They know the real time condition better than the management. The process map 

worked well too. The material flow and information flow can be clearly found. It is much easier to 

conduct interviews with appropriate respondents when an insider can coordination the interviews. 

The kaizen box indicating the relationship between improvement areas and the coordination gives a 

clear picture of the source of the problem. And it’s easier to find out if there is any improvement area 

being the other ones’ result. So that redundant information can be removed. 

The interviews went well too. Two issues have to be given more emphasis are:  

 The guidelines for interview should be refined before each interview due to the different 
responsibilities at work and knowledge backgrounds.  

 The fourth step ‘management in the chain’ should be separated into two steps for a clearer 
orientation of the interviews.  
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Figure 6-4 The overview of the methodology 

As shown in Figure 6-4, adjustment has been made on the methodology. The steps have been 

renamed phases as is each of them, there more than one steps to perform. The phase ‘management 

in the chain’ has been separated into Phase IV, ‘Understand the management’ and Phase V 

‘Understand the planning and executive’. At the end of each phase, there is a check list called ‘gate’. 

This list can help ensuring the previous phase complete. Documentation has been created to give 

detail instructions of each phase, with tool boxes containing the methods of data collection and 

analysis in each step, such as interview guide lines and process mapping instructions. The 

documentation can be found in Appendix D. 
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7. Discussion, Recommendations and Further Research 
This chapter presents a discussion, recommendations and some further research suggestions. 

7.1. Discussion 
In the test case, different kinds of wastes were found across the chain, such as excess inventories in 

various locations and extra motions in the loading and storage area. And the root causes of these 

wastes were then proved to be identified misalignments in the case. For example, extra work in the 

loading area is due to lack of trouble shooting information from the upstream processes. A sudden 

raise in the volume of components came into the area from the upstream processes because of a 

machinery problem a few days before. This provided evidence to the theory that there is risk of 

waste when poor coordination occurs in supply chain.  

However the improvement areas identified through implementation of the methodology should not 

be optimized individually, as the investigation scope of the methodology is the interface between 

OEM and first tier supplier. The potential improvement areas should be still considered as part of the 

overall optimization across the whole supply chain of the OEM when implementing Lean principles. 

The methodology is more suitable for external consultant or employee free from the routines of the 

target supply chain. One the one hand, these people have fresh theoretical thinking and critical eyes. 

On the other hand, they have less prejudge on the current state, which in turn could help finding 

misalignment from different angles. 

The use of Lean in this thesis refers to the Lean philosophy of creating value flow for production in a 

facility or in an entire supply chain, in order to provide the end customers with the exact product 

they need, in the time they want it, with fewer wastes as possible. The methodology developed in 

this thesis was mostly based on the lean principles of implementing VSM. However, there were few 

literature supporting the ‘identify and visualize SC coordination with lean perspective’ strategy. The 

methodology itself was only tested by one case, with not enough validation. So the author decided to 

remove the ‘Lean perspective’ from the title.  

The terminologies used by people from different fields of expertise are quite different. This has made 

the author struggle not only when conducting the thesis report, but far earlier when preparing the 

interviews. The guide lines or questions provided in this thesis are mostly formed by academic terms, 

which will only be fully comprehended after rephrasing according to the interviewee’s background. 

And the consistency of terms such as “process, activities, SC actors, and organizations” might help 

audience understand this thesis easier. 

7.2 Recommendations 
OEMs might benefit from applying lean to their supply chain, as most of them have more or less 

been implementing lean production systems in side of each facility. And Lean tools as VSM could help 

them manage the complexity of supply chain, creating continuous flow of value, resulting in 

increased profitability and customer satisfactory. 

The author also recommend that a national or even international program can be held by OEMs who 

have already realized and begun the development of implementing lean tools or lean philosophy into 

SCM. This would not only benefit the OEM’s but the suppliers and customers in the entire SC. 
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7.3 Further Research 
 Further development on the methodology is possible. Firstly, the production family/value stream 

selection process is not included in this methodology. Whereas normally OEMs have various product 

families with shared/partly supply chains resources. These supply chains would interact with each 

other and form a complex network. Improving the supply chain of any of the product families could 

result in changes in other supply chains, thereby might either increase or decrease the overall 

profitability of the OEM. Thus, choosing a value stream that has biggest influence on the entire 

supply chain network to improve can be an essential and interesting direction of research. 

Second, the utilization of the methodology was scoped down to the supply chain between an OEM 

and its 1st tier supplier. And it is only tested by one case on the supply chain of a European OEM.  

Further validation can be conducted under same context, and also in extended condition. For 

example if given sufficient time and support, the method could be applied through the whole supply 

chain from the raw material supplier till the final consumer. Or it is also possible to validate the 

method in other areas in the world. 

To sum up, this exploratory development of methodology for identifying improvement areas in SC 

coordination was validated in a relatively limited condition. And it is also proved to be working in this 

condition. However this identify, visualize the improvement areas are just beginning the 

implementation of lean or VSM on supply chain. Further steps of setting the future state and 

continuous improvement in order to create, maintain and improve a value flow in the whole supply 

chain are remain to the upcoming researches. 
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Appendix 

Appendix A – Supply Chain Processes (Supply Chain Council, 2011) 

  Execution Process Enable Process 

Procurement 
/Source 

schedule product deliveries manage sourcing business rules 

  receive product assess supplier performance 

  verify product maintain source data 
  transfer product manage product inventory 
  authorize supplier payment manage capital assets 
    manage incoming product 
    manage supplier network 
    manage import/export 

requirements 
    manage supply chain source risk 

    manage supplier agreement 

Production 
/Make 

schedule production activities manage production rules 

  issue product manage production performance 

  produce and test manage make information 
  package manage in-process products(WIP) 

  stage finished manage make equipment 
  release finished product to deliver manage transportation (WIP) 

  waste disposal manage production network 
    manage make regulatory 
    manage supply chain make risk 

Distribution 
/Deliver 

process inquiry and quote manage deliver business rules 

  receive configure, enter, and 
validate order 

assess delivery performance 

  reserve inventory and determine 
delivery date 

manage deliver information 

  consolidate orders manage finished goods inventory 

  build loads manage deliver capital assets 

  route shipments manage transportation  
  select carriers and rate shipments manage product life cycle 

  receive product from source or make manage import/export 
requirements 
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  pick product  manage supply chain deliver risks 

  pack product   
  load product and generate shipping 

docs 
  

  ship product   
  receive and verify product by 

customer 
  

  install product   
  invoice   
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Appendix B – Interviews 

Appendix B.1 Interviews for SC coordination and improvement areas 

Appendix B.1.1 Interview Lean Supply Chain Researcher 1 

Respondent: [Not disclosed]  
Date: 2011-10-17  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions: 

1. Where coordination between actors is needed in a supply chain, what process or activity? 
2. From your precious experience what do you think are the challenges in achieving good 

coordination between actors of a supply chain?  
3. From your precious experience, what waste exists in coordination between actors of a supply 

chain? 
4. From your previous experience, what inefficiency exists in the supply chain coordination? 
5. Where do you think the improvement could be made regarding to coordination between 

actors of a supply chain? 
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Appendix B.1.2 Interview Supply Chain Expert 1 

Respondent: [Not disclosed]  
Date: 2011-10-27  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions: 

1. Where coordination between actors is needed in a supply chain, what process or activity? 
2. From your precious experience what do you think are the challenges in achieving good 

coordination between actors of a supply chain?  
3. From your precious experience, what waste exists in coordination between actors of a supply 

chain? 
4. From your previous experience, what inefficiency exists in the supply chain coordination? 
5. Where do you think the improvement could be made regarding to coordination between 

actors of a supply chain? 
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Appendix B.2 Interviews for Pre-study 

Appendix B.2.1 Interview OEM Supply Chain Expert 1 

Respondent: [Not disclosed]  
Date: 2011-06-16  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan  
 
Objective: see Table 3-2  
 
Interview questions:  

1. Can you please introduce your job in the OEM’s supply chain? 
2. To your knowledge, how does the general picture of the OEM’s supply chain look like? 
3. Can you explain the material flow that you are familiar with? 
4. Can you explain the information flow that you are familiar with? 
5. How do you think of lean supply chain? Or lean? 
6. What potential improvement areas do you see? 
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Appendix B.2.2 Interview OEM Logistics Manager 1 

Respondent: [Not disclosed]  
Date: 2011-06-14  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions:  

1. Can you please introduce your job in the OEM’s supply chain? 
2. To your knowledge, how does the general picture of the OEM’s supply chain look like? 
3. Can you explain the material flow that you are familiar with? 
4. Can you explain the information flow that you are familiar with? 
5. How do you think of lean supply chain? Or lean? 
6. What potential improvement areas do you see? 
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Appendix B.2.3 Interview OEM Logistics Manager 2 

Respondent: [Not disclosed]  
Date: 2011-06-07  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions:  

1. Can you please introduce your job in the OEM’s supply chain? 
2. To your knowledge, how does the general picture of the OEM’s supply chain look like? 
3. Can you explain the material flow that you are familiar with? 
4. Can you explain the information flow that you are familiar with? 
5. How do you think of lean supply chain? Or lean? 
6. What potential improvement areas do you see? 
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Appendix B.2.4 Interview 3PL Manager 1 

Respondent: [Not disclosed]  
Date: 2011-06-29  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions:  

1. Can you please introduce your job in the OEM’s supply chain? 
2. To your knowledge, how does the general picture of the OEM’s supply chain look like? 
3. Can you explain the material flow that you are familiar with? 
4. Can you explain the information flow that you are familiar with? 
5. How do you think of lean supply chain? Or lean? 
6. What potential improvement areas do you see? 
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Appendix B.2.5 Interview 3PL Manager 2 

Respondent: [Not disclosed]  
Date: 2011-07-07  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions:  

1. Can you please introduce your job in the OEM’s supply chain? 
2. To your knowledge, how does the general picture of the OEM’s supply chain look like? 
3. Can you explain the material flow that you are familiar with? 
4. Can you explain the information flow that you are familiar with? 
5. How do you think of lean supply chain? Or lean? 
6. What potential improvement areas do you see? 
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Appendix B.3 Interviews for Test Methodology 

Appendix B.3.1 Interview 1st Tier Supplier Manager 1 

Respondent: [Not disclosed]  
Date: 2011-11-07  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions:  

1. What is purpose/role of this process in the case chain?  
2. What is the correlation between operations in your process and the other operations the 

chain?  
3. Where and what problems exist when there are dependencies between operations in the 

chain involving your process?  
4. What information is exchanged between your process and the others in the chain?  
5. How do you manage your process and how do you manage the correlation between your 

process and other processes, so that they can cooperate together as a chain to fulfill the 
sequence and JIT supply?  

6. What is the management focus in the relations between your process and others in the chain?  
7. Is there any standard rule for deviation handling? 
8. What is difficult for your process to fulfill the sequence and JIT supply in this chain?   
9. Do you see potential improvement in this chain? 
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Appendix B.3.2 Interview 1st Tier Supplier Manager 2 

Respondent: [Not disclosed]  
Date: 2011-11-07  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions:  

1. What is purpose/role of this process in the case chain?  
2. What is the correlation between operations in your process and the other operations the 

chain?  
3. Where and what problems exist when there are dependencies between operations in the 

chain involving your process?  
4. What information is exchanged between your process and the others in the chain?  
5. How do you manage your process and how do you manage the correlation between your 

process and other processes, so that they can cooperate together as a chain to fulfill the 
sequence and JIT supply?  

6. What is the management focus in the relations between your process and others in the chain?  
7. Is there any standard rule for deviation handling? 
8. What is difficult for your process to fulfill the sequence and JIT supply in this chain?   
9. Do you see potential improvement in this chain? 

  



60 

 

Appendix B.3.3 Interview 1st Tier Supplier SC Executive 1 

Respondent: [Not disclosed]  
Date: 2011-11-07  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions:  

1. What is purpose/role of this process in the case chain?  
2. What is the correlation between operations in your process and the other operations the 

chain?  
3. Where and what problems exist when there are dependencies between operations in the 

chain involving your process?  
4. What information is exchanged between your process and the others in the chain?  
5. How do you manage your process and how do you manage the correlation between your 

process and other processes, so that they can cooperate together as a chain to fulfill the 
sequence and JIT supply?  

6. What is the management focus in the relations between your process and others in the chain?  
7. Is there any standard rule for deviation handling? 
8. What is difficult for your process to fulfill the sequence and JIT supply in this chain?   
9. Do you see potential improvement in this chain? 
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Appendix B.3.4 Interview Carrier SC Executive 1 

Respondent: [Not disclosed]  
Date: 2011-11-07  
Company: [Not disclosed]  
Position: [Not disclosed]  
Interviewers: Deng Yan & Tingchen Su 
 
Objective: see Table 3-2  
 
Interview questions:  

1. What is purpose/role of this process in the case chain?  
2. What is the correlation between operations in your process and the other operations the 

chain?  
3. Where and what problems exist when there are dependencies between operations in the 

chain involving your process?  
4. What information is exchanged between your process and the others in the chain?  
5. How do you manage your process and how do you manage the correlation between your 

process and other processes, so that they can cooperate together as a chain to fulfill the 
sequence and JIT supply?  

6. What is the management focus in the relations between your process and others in the chain?  
7. Is there any standard rule for deviation handling? 
8. What is difficult for your process to fulfill the sequence and JIT supply in this chain?   
9. Do you see potential improvement in this chain? 
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Appendix C – Icons used in the process mapping, adapted from VSM. (Rother 

& Shook , 1999) 

Icon Instruction Icon Instruction 

 
Process 

Several operations 
or stations without 
product aggregate in 
pile in between can 
be seen as a process 

 
Inventory 

Use this when 
product aggregate in 
pile in a location 

  
Push 
 

Use this when the 
product is putting 
into the next process 
without a signal 
requiring it from the 
next process 

 
Transport 

Use this when the 
product is 
transferred from 
one facility to 
another  

 
Pull 

Use this when the 
product is moved 
into the next process 
with a signal 
requiring it from the 
next process 

 
Manual input 
information 

Use this when the 
information  is input 
manually 

 
The attached delivery 
information layer 

Use this to illustrate 
the attached 
delivery information 
with the product 

 
Electrical input 
information 

Use this when the 
information is in an 
electrical system 

    Boundary  

Use this to separate 
operations in 
different facilities 

 
Computer systems 

Use this icon to 
illustrate the 
production control, 
material control, and 
other computer 
systems in ordering 
process 

  
Executive personnel 

Use this icon to 
show the executive 
personnel in 
information 
exchange processes 
and deviation 
handling process 

Weekly Forecast
Delivery Adjustment

 
Information exchanged 

Use this arrows with 
text box to show the 
exchanged 
information 
between executives 
in different actors  

 
Control center 

Centralized manual 
control  
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Appendix D – The documentation of the methodology  

 
 
Identify Improvement Areas in Supply 
Chain Coordination  
A documentation of methodology  
 
 
 
 
 
 
 
 

2011/12/19 
      

Deng Yan 
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Introduction 

Coordination between different actors and different functions in a supply chain is the key to supply 

chain success. Misalignments in understanding, expectations, rules, goals, or standards will lead to 

poor coordination in the execution process of the supply chain as a whole, resulting in poor supply 

chain performance and waste. In order to find misalignments, we developed this methodology based 

on Lean thinking and principles and other research tools. The mostly used tool in this methodology is 

semi-structured interview. For the introduction of which, use can look into introduction part in 

Appendix. 

This methodology is designed to identify the improvement areas in the supply chain coordination. In 

order to find these areas, users are suggested to investigate the interface between the the OEM and 

a first tier supplier in day-to-day supply chain execution, comparing the outputs and find the 

misalignments between different actors and different functions in the end.  

This documentation is separated into Phases. And there is Procedure (Instructions & Tools included), 

Output (&Usage), Gate in each of the Phases. Details of the tools and examples mentioned in the 

Procedure are attached at the end of this file as Appendix.   

Phase – separated sections following the steps of identify waste in Lean principles and VSM. Each of 

the phases should be complete to continue the next one 

Description – states the general goal of each Phase 

Procedure – tables aligning each step to perform in the phase, the instruction for each step, and the 

tools should be used 

Outputs –expected outputs from each phase and the usage of the outputs in the next Phases. 

Gate – check lists at the end of each Phase concluding the outputs in the Phase and some resources 

should be gathered before continue to perform the next Phase. The items should be all done before 

going into the next Phase 

Result –Phase VI states the final analysis procedure, and the possible improvement areas would be 

high lightened at the end of Phase VI as Result 

Appendix – interview templates, recording sheets, icons used in a map and examples  
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A General Process of the Methodology 

 
 
 
To begin with: 
 
This picture shows the general process of the methodology which 
gives the user an overall view when applying it for investigation.  
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Gate 0 

Items Mark  (X) when 
acquired 

Selected the OEM and a product family  

Identified first tier supplier  

Authorization to improve the selected supply chain  

Contacts of experienced or involved personnel   

 

There are several things should be done before starting investigation.  

The OEM, e.g. an assembly plant, should be selected.  

A product family consists of several types of products of the OEM which would go through the same 

or mostly similar processes in the OEM, e.g. truck type A and truck type B that go through the same 

assembly line in a plant.  

A first tier supplier which provides one of the common components in the product family should be 

identified, e.g. an engine assembly plant or a cab manufacturer. 

The authorization to improve the performance of the selected chain from the OEM or the first tier 

supplier would help the user access more resources for the investigation. 

Contacts of people who have the experience or still working in/with the selected chain would help 

the users plan visits and interviews. And they themselves can provide valuable information about the 

chain. 

However, to clarify, the procedure of acquiring the items above is not part of this methodology. 

Users can turn to VSM literatures for the selection of product family, and their own organization to 

acquire the authorization or/and the contacts. 
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Phase I –Study the Chain 

 Description 
Supply chains are complex. Between the OEM and the supplier, 

other actor(s) would be involved and play different roles in it such 

as transportation supplier or warehousing. Before getting into 

deep investigation of the chain, some basic knowledge of the 

actors and set-ups between, as well as some contacts in the 

actors (especially in the OEM and the first tier supplier) would be 

a good start for continuing next Phases. Through this phase, users 

can expect to understand the general picture of the supply chain. 

This would include the actors involved in the target chain, the 

basic set-ups and the roles the actors play in the chain. By the 

end of this phase, some contacts in the actors, especially in the 

OEM and supplier should be gathered too. 

 Procedure 
Step Suggestion Tools 

1.1 Identify chain actors 
and functions 

Conduct several semi-structured interviews 
with experienced personnel who have been 
or are still working with the target chain’s 
daily execution or improvement projects. 
Use the interview template in Appendix 1-A 
to identify the actors between the OEM and 
the first tier supplier. And the functions of 
the actors, e.g. production, distribution, 
cross-docking etc. can be acquired according 
to the experience of the interviewees had in 
the target chain. 

Semi-structured 
interviews with the 
template in Appendix 
1-A 

1.2 Identify chain set-up During the same interviews in step 1.1, users 
can ask further questions about the basic 
chain set-ups, e.g. about the component or 
the rules in ordering replenishment. 
Furthermore, some contacts in the OEM, the 
first tier supplier and the actors could be 
expected from the interviewees too. 

Continue semi-
structured interviews 
with the template in 
Appendix 1-A 

 

 Outputs 
Output Further use 

Chain actors, facilities and their functions in the 
chain 

This information would first be used in 
conducting walk through plan through the chain 
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in Phase III. And then it will be combined with 
the material flow processes to adapt interview 
questions from the templates for the interviews 
in Phase IV, V. 

The chain set-ups This set-ups will be used to adapt questions 
from the templates in Appendix 2-A, in order to 
find out the target chains detail requirements 
for the delivery of the component and the 
component itself. 

 

 

 

 
 
 
 
 
 
 

Gate 1 

The requirement for starting next phase Mark  when 
completed(X) 

Identified chain actors, facilities and their functions in the 
chain 

 

General set-ups in the target chain  

Contacts in the chain, especially in the OEM and the first tier 
supplier 
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Phase II –Identify Chain Requirements 

 Description 
The improvement areas in the target chain would be the 

misalignments in the coordination between different actors, 

functions, or operations and the corresponding management or 

planning, which would impact the target chain’s performance. 

Before investigating the operations and coordination in the chain, 

the requirements of the OEM for the chain should be identified as 

the base of how the coordination should be performed in a way 

that supports the operations in the chain. In this phase, user can 

expect to identify these requirements through interviews with 

the contact from Phase I, and a walk through the production of 

OEM with process management personnel.   

 Procedure 
Step Suggestion Tools 

2.1 Identify the OEM’ 
requirements  

Talk to personnel in the inbound logistics or 
material control department (the best would 
be the personnel contacts with the first tier 
supplier in the target chain) to understand 
the requirements of the OEM on the chain 
regarding the delivery in the chain and the 
component itself from the material control 
view. Use the questions in Appendix 2-A. 

 Semi-structured 
interview with 
adapted questions 
from the questions in 

Appendix 2-A  

2.2 Investigate the 
requirements from 
operators 

Conduct a walk in the OEM following the 
component from the first tier supplier in the 
target chain, with the guide and explaining 
from the manager of the first process after 
the component goes into the central 
operation. Then perform a semi-structured 
interview with the same manager with the 
knowledge about the production from the 
walk and the questions in templates in 
Appendix 2-B, to acquire the requirements 
on the component and its delivery from 
operational view.  

 Semi-structured 
interview with 
adapted questions 
from the questions in 

Appendix 2-B 

Identify the chain 
requirements  

The chain requirements could be identified 
by combining the requirements from 
material control side and operational side in 
the OEM. 
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 Outputs 
Output Further use 

OEM’ requirements on the chain from material 
control and operation 

These requirements are the base of the 
investigation in the next Phases, which means 
that they give the user directions of which 
details in the chain should be investigated. And 
they will be further used to analyze the 
misalignments as improvement areas in the 
chain. 

 

 

 

 
 
 
 
 
 
 
 
Gate 2 

The requirement for starting next phase Mark  when 
completed(X) 

Identified chain requirements  

Contacts in the first tier supplier, and other actors in the chain, 
with whose help, user can conduct the study visit for investigation 
of the operations in material flow in next phase. 

 

  



72 

 

Phase III –Understand the Operations 

 Description 
In this phase, users are expected to understand the operations in 

the material flow of the supply chain. Additionally, during the 

process, the users will have the chance to identify the process 

management of each process in different actors, and have the 

view of how the important delivery information is transferred 

through the chain. At the end of this phase, a process map should 

be conducted for illustrating in the interviews in the next two 

phases.   

 Procedure 
Step Suggestion Tools 

3.1 Walk through and 
understand the 
operations in the 
material flow 

Walk through the processes (better with a guide 
who is familiar with the processes) in different 
facilities which the product go through after 
coming out from the production in of the supplier 
(normally the final inspection), until they are 
ready to be used in the OEM’ production. 
Observe and record the processes in the 
recording sheet in Appendix 3-A.  

Walk though 
visits with short 
questions 

Appendix 3-A 

Understand the 
transfer of delivery 
information 

During the walk, by observing or asking the 
questions in Appendix 3-A, understand the 
information needed, received in the processes; 
from where and how the operators access the 
information. Fill in the recording sheet in 
Appendix 3-A. 

Walk though 
visits with short 
questions 

Appendix 3-A  

Find Improvement 
suggestions on the 
supply chain from the 
operators’ view  

During the walk, ask the operators in the 
processes about improvement suggestions 
Record the answers in the corresponding cells in 
the recording sheet in Appendix 3-A.  

Walk though 
visits with short 
questions 

Appendix 3-A 

3.2 Conduct the process 
map of the chain(with 
the delivery 
information illustrated) 

A changeable draft of the chain with material 
flow and the delivery. This map should be 
conducted with paper, pencil and post-its. See 
the example of the process map of the chain in 
Appendix 3-C.  

Process 
mapping with the 
icons in 

Appendix 3-B 

 
 

 Outputs 
Output Further use 

The process map This map will be used to illustrate the material 
flow processes in the interviews in Phase IV and 
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Phase V. The interviewee can easily add in 
information or improvement suggestions on the 
map. 

The improvement suggestions  These suggestions will be used when analyzing 
the misalignment between the need in 
operations and the improvement focus in 
management in Phase VI. 

 

 

 

 
 
 
 
 
 
 

 
 
Gate 3 

The requirement for starting next phase Mark  when 
completed(X) 

Process map illustrating the material flow and delivery 
information 

 

The improvement suggestions from the operators perspective  

Identified process management personnel  

 

Phase IV – Understand the Management 

 Description 
The misalignments between the operation and its related process 

management in the process could lead to inefficiency in the 
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supply chain, and the misalignments in mutual goals between 

processes management could lead to sub optimization in the 

chain. For both circumstances the supply chain performance 

would not be ideal. In order to identify the coordination between 

the management and the operations, and the coordination 

between different processes, in this phase, users are suggested to 

understand the management way and management focus on the 

processes in the chain. 

 Procedure 
Step Suggestion Tools 

4.1 Gather process 
management view of 
coordination (in the 
chain) 

Conduct semi-structured interviews with the 
process managers identified in Phase III, with 
the process map from Phase III. Understand 
the management view of the coordination 
between the processes, and the 
management focus on the processes. Further 
contact of personnel from production 
planning department can be expected from 
this interview too. 

 Semi-structured 
interview with adapted 
questions from the 
questions in 

Appendix 4-A  

 
 

 

 

 

 

 

 

 

 Outputs 
Output Further use 

The correlation between the processes in 
material flow 

This would be used in the analysis in Phase VI, in 
order find misalignments between the 
processes in the material flow 

The management focus on the process This would be used in the analysis in Phase VI, in 
order to find the misalignments between the 
operations in the processes and the 
corresponding management 
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Gate 4 

The requirement for starting next phase Mark  when 
completed(X) 

The correlation between the processes in material flow  

The management focus on the process  

The contacts of planning department  
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Phase V –Understand the Planning and 
Executive 

 Description 
During the day-to-day execution of a supply chain, production 

and/or delivery planning are the functions scheduling the 

production and delivery activities of the components. The 

misalignments between the production planning in the supplier 

and the OEM, and the ones between the planning and actual 

operations can be improvement areas. And during the deviation 

handling and regular contact process between different actors, 

the executive in each of them play a critical role. In this phase, 

user can find out what the coordination between planning 

department in different actors like, and how the cooperation 

between executives goes. 

 Procedure 
Step Suggestion Tools 

5.1 Understand the delivery 
planning process 

Conduct semi-structured interviews with the 
production planning department in OEM, 
and production and delivery planning 
department in the supplier. Understand the 
ordering process. The rules/agreement that 
enable this two planning match together, 
and the difficulty in fulfilling the chain 
requirements. Identify the executive in each 
of the actors. 

 Semi-structured 
interview with 
adapted questions 
from the questions in 

Appendix 5-A 

5.2 Understand the supply 
chain executive process 

Interview the executives in each of the 
actors. Find out what information is 
exchanged during day-to-day execution and 
deviation handling, and the deviation 
handling process. 

 Semi-structured 
interview with 
adapted questions 
from the questions in 

Appendix 5-B 

 
 

 

 Outputs 
Output Further use 

Planning/scheduling process and rules This would be used in the analysis in Phase VI to 
identify the misalignment between the planning 
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of OEM and the supplier, and the misalignment 
between planning and actual operations 

Information exchange between actors  These would be used in the analysis in Phase VI 
to identify the misalignment between the 
information in different actors, and the 
misalignment between deviation handling 
process and the chain requirement. 

Improvement suggestions from the planning 
department and the executives 

Misalignment might already be realized by the 
planning and executives, some hint could be 
generate from these suggestions 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Gate 5 

The requirement for starting next phase Mark  when 
completed(X) 

Planning/scheduling process & rules  

Information exchange between actors  

Improvement suggestions  

Phase VI –Identify Improvement Areas 
and Visualize 

 Description 
From Phase III to Phase V, the operations in material flow, the 

management focus, the correlation between the processes in 
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material flow, the ordering process and planning rules, and the 

information exchanged between executives in different actors 

should be understood. Summarized the information from 

different actors and different functions in the actors, the 

coordination in the chain should be easy to see. By comparing the 

rules, understanding, and operations from the four different 

levels in different actors, the operations, the process 

management, the planning/scheduling, the executives, 

misalignments would be uncovered. 

 Procedure 
Step Suggestion Tools 

6.1 Identify the 
coordination 

Summarize the information from different 
levels in different actors, compare to the 
table in appendix 6-A, categorize the 
coordination. 

Processes, 
functions and 
coordination 
mechanisms at the 
interface between 
OEM and 1st tier 
supplier Appendix 6-A 

6.2 Identify the 
misalignments 

Compare the information from different 
levels in different actors along the processes 
of material flow, ordering and planning, 
execution, and deviation handling in step 5.1, 
find misalignments. 

Comparing table 
Appendix 6-B 

 Result 
The possible improvement areas (the misalignments) 

Misalignments between different actors in the ordering and planning process 
Misalignments between standard agreement and actual operations 
Misalignments between process management focus and chain requirements 
Misalignments between operations’ requirements and management requirements 
Misalignments in understandings between different executives 
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Gate 6 

The requirement for starting next phase Mark  when 
completed(X) 

The identified improvement areas  

The Identified coordination  

 



80 

 

Phase VII –Visualize the identified 
Improvement Areas 

 Description 
The last phase is design to finish the process mapping with the SC 

coordination and the identified improvement areas visualized on 

the map. 

 Procedure 
Step Suggestion Tools 

7.1 Visualize the 
coordination 

Summarize the information from different 
levels in different actors, conduct a process 
map with the icons and instructions in 
Appendix 7-A. 

Process mapping 
with the instructions 
in 

Appendix7-A 

7.2 Visualize the 
misalignments 

Put the indentified improvement areas from 
Phase VI into kaizen boxes and place them on 
the map in corresponding area. For example, 
the improvement area about the ordering 
process between OEM and supplier can be 
placed on the ordering information arrow. 

Process mapping 
with the instructions 
in 

Appendix7-A 

 Result 
The process map visualizing the coordination and improvement area. A sample can be found in 

Appendix 7-A. 

Daily

Daily

Painting

 

2nd Sequence

Supplier B
Central production 

planning

Supplier B 
Production planning 

and control
OEM 

Material Control

Squencing

Daily

OEM
Component Pre-

assembly line

Supplier B
Component B 

Assembly

Frozen Schedule
2 days 

Supplier B
Carrier’s

Distribution 
Center

The OEM

Delivery Info

Weekly Forecast
Delivery Adjustment

N x Day
Delivery Adjustment

Missing Bs

Daily
Deviation Follow up

Missing Bs
Reaction

Tolerant Deadline

Deviation in The OEM

Book Express

Weekly 
Forecast

Different 
interpretations 
on schedule list

No clear 
agreement on the 

sequence

Lack of information about 
other operations processes 

for problem shooting

New order placed without 
reflecting on V backlogs

Carrier’s
Transportation Control

The  13days frozen 
production schedule is 

not followed in the 
OEM

 



81 

 

Appendix 

 Introduction 
 

In this part, appendixes for several types of tools used in the phases in the methodology are 

described in detail.  The mostly used tool is semi-structured interview. 

A semi-structured interview is flexible, allowing new questions to be brought up during the interview 

as a result of what the interviewee says. The interviewer in a semi-structured interview generally has 

a framework of themes to be investigated. 

However, the specific topic or topics that the interviewer wants to explore during the interview 

should usually be thought about well in advance (especially during interviews for research projects). 

It is generally beneficial for interviewers to have an interview guide prepared, which is an informal 

"grouping of topics and questions that the interviewer can ask in different ways for different 

participants" 

Interview guides help researchers to focus an interview on the topics at hand without constraining 

them to a particular format. This freedom can help interviewers to tailor their questions to the 

interview context/situation, and to the people they are interviewing. 

The interview templates in this documentation play the roles of interview guide, and model of 

recording the results. User should adapt specific questions for each interviewee from the question 

listed in the template according to the interviewee’s experience and duty at work. And user should 

feel free to add new questions during the interviews in order to have the best results from the 

interview. 
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 Appendix 1-A  

Interview template for study the chain 
Date  Interviewer  

Location  
 

Interviewee:   
 

Record Method:  

Company  
 

Duty at 
Work 

 

Position  
 

Contact   
 

Questions 

Profile of Interviewee 

1. Can you please introduce yourself and the experience you have related to the target chain? 

 

 

 

Actors and their functions in the chain 

2. Can you provide us some general information regarding to the target chain? 

a. What are the companies involved in the target chain?  

b. What are the roles they play in the chain accordingly? 

 

 

 

 

 

 

3. What is the route or general procedure of material flow in the chain regarding to the component 

delivery? 

a. What facilities of which actors would the components pass through between the first tier supplier 

and the central operation? What are the functions of the facility? 

b. What are the transportation means between these facilities? 

 

4. According to the roles they play in the chain, what are the correlations between these companies?  

a. Do you know how do they contact with each other?  
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b. What information do they have to exchange and in what way? 

 

 

 

 

 

 

 

Chain Set-up 

5. Could you provide us some more information regarding to the set-up of the chain from your knowledge? 

a. Is there any specific requirement regarding to the supplied products? Are they standard part or 

customized? 

b. Continue with the previous question, if there are some specifications, what are they and what 

information should be provided by the OEM when ordering? 

 

 

 

6. What is the rule for order replenishment for the target chain’s product supply? (Safety stock amount, 

order batch size, frequency of ordering and so on) 

 

 

 

 

 

Further Contact 

7. Can you forward us some other contact with the personnel has experience or currently involving the 

operations in the chain? The contact person of other companies in the chain? 

 

 

 

 

 Appendix 2-A  

Interview template for personnel in the inbound logistics and material 

control department in the OEM 
Date  Interviewer  



84 

 

Location  
 

Interviewee:   
 

Record Method:  

Company  
 

Duty at 
Work 

 

Position  
 

Contact   
 

Questions 

Profile of Interviewee 

1. Can you please introduce your daily work and responsibility, and the actors you interact with in your 

position? 

 

 

 

Correlation between product supplies and the OEM 

2. How is the component used in the OEM? What influence does the delivery of the component have on the 

operations in your company? 

 

 

 

3. What is important for your company in this target chain regarding to the component itself or any 

associated attachment comes with the product when delivery? 

 

 

 

 

 

Cooperation between supplier and central operation 

4. Can you describe the order and delivery planning and procedure in this chain? What is the working 

pattern between your company and this first tier supplier? 

 

 

 

5. What information is shared or exchanged between your company and this supplier? What occasion do you 

contact with each other and by how? 
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Requirements 

6. When your company cooperates with this supplier, what do you think are critical factors that you expect 

the supplier to achieve? And what supply chain performance do you measure on the supplier? 

 

 

 

7. Is there any aspect that creates complexity or difficulty in the product supply? If yes, can you give us 

some example and what is rather important for you to handle the complexity? 

 

 

 

 

 

 

 

Further Contact 

8. Can you forward us to some other contact in the chain; best to the personnel cooperates with you in this 

supplier? 

 

 

 

 

 Appendix 2-B  

Interview template for identify chain requirements–process 

manager/director 
Date  Interviewer  

Location  
 

Interviewee:   
 

Record Method:  

Company  Duty at  
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 Work 

Position  
 

Contact   
 

Questions 

Profile of Interviewee 

1. Can you please introduce your daily work and responsibility, and the actors you interact with in your 

position? 

 

 

 

 

 

Correlation between product supplies and the OEM 

2. Can you please introduce the operations in your process? What influence does the target chain have on 

your process? 

 

 

 

 

3. What is important for the operations in the process regarding to the component itself or any associated 

attachment comes with the product when delivery? 

 

 

 

Requirements 

4. What supply chain performance do you especially value for regarding to the product supply?  

(lead time/delivery precision/defects/flexibility/responsiveness) 

 

 

5. Have you found any area or performance you think in this chain that should be improved or focused on in 

helping the process perform well? 
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6. What might cause disturbance in the operations? Is there any criteria of the component and its delivery 

could be helpful in limiting the consequence resulting from the disturbance? 

 

 

 

 

Further Contact 

7. Can you forward us some other contact with the personnel currently involving the operations in the 

chain?  

 

 

 

 

 

 Appendix 3-A  

Template for recording sheet and questions for walk through the 

material flow 
 

 Questions for operators 
1. What is the procedure of your work? 

2. What information is needed to operate? How do you get this information? 

3. Is there any difficulty in your work? 

4. What improvement can be made to help your work? 

 
 
 
 

 Recording sheet 

Time  Facility  Record person  

 
Contact 

 

 

 

Step 
No. 

Q1. Description of the 
activities 

Q2. Required 

information 

Q2. 
Means 

Q3, 4. Improvement 
suggestion 

Notes 
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 Appendix 3-B 

Conducting the process map 

 Icons and instruction 
Icon Instruction Icon Instruction 

 
Process 

Several operations or 
stations without 
product aggregate in 
pile in between can 
be seen as a process 

 
Inventory 

Use this when 
product aggregate in 
pile in a location 

  
Push 
 

Use this when the 
product is putting 
into the next process 
without a signal 
requiring it from the 
next process 

 
Transport 

Use this when the 
product is 
transferred from one 
facility to another  

 
Pull 

Use this when the 
product is moved 
into the next process 
with a signal 
requiring it from the 
next process 

 
Manual checking 
delivery information 

Use this when the 
delivery information 
(quantities, time, 
destination) is 
checked manually 

 
The attached delivery 
information layer 

Use this to illustrate 
the attached delivery 
information with the 
product 

 
Electrical input 
delivery information 

Use this when the 
delivery information 
is in an electrical 
system 

        
Boundary  

Use this to separate 
operations in 
different facilities 

  

 

 An example of the process map 
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Painting

 

2nd SequenceSquencing OEM
Component Pre-

assembly line

Supplier B
Component B 

Assembly

Supplier B
Carrier’s

Distribution 
Center

The OEM

Delivery Info
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 Appendix 4–A  

Interview template for process managers 
Date  Interviewer  

Location  
 

Interviewee:   
 

Record Method:  

Company  
 

Duty at 
Work 

 

Position  
 

Contact   
 

Questions 

Profile of Interviewee 

1. Can you describe the responsibility of your position associating with the chain? Where in this chain does 

your position have influence on and in what way? 

 

 

 

 

Information and correlation 

2. What is purpose/role of this process as the part of the chain and how is your process connected with 

other operations in the map?   

 

 

 

 

 

3. Any specific operation in process do you think has more influence or being more influenced by other 

process? If yes, in what way? 

 

 

 

4. What information does your process receive from or send to other operations? And how does the people 

work in your process receive the information regarding to other operations processes? Is there any 

standardize way in transferring the information? 
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Problem and difficulty 

5. Is there any difficulty in managing your operations as a part of the chain? If yes, what is the difficulty and 

where is the problem? 

 

 

 

 

 

6. Continue with the previous question, how do you manage the process with the others in the chain in 

dealing with the difficulty? 

 

 

 

 

 

Management focus and improvement area 

7. What is the focus in management of your process? What do you measure?  

 

 

 

8. Do you see potential improvement in the supply chain? If yes, where? 
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 Appendix 5-A 

Interview template for planning& schedule department 
Date  Interviewer  

Location  
 

Interviewee:   
 

Record Method:  

Company  
 

Duty at 
Work 

 

Position  
 

Contact   
 

Questions 

Profile of Interviewee 

1. Can you describe the responsibility of your position associating with the chain? Where in this chain 

does your position have influence on and in what way? 

 

 

 

 

Information and correlation 

2. What is the information flow in scheduling the operations in this part of the chain? 

a. What information is need in scheduling this part of the chain? How do you get it?  

b. What is the rule or consideration in scheduling the operations?  

c. How long time ahead is the operations scheduled? In what frequency? 

d. How the information is transmitted to the operations? 

 

 

3. What is the correlation between the schedule of the operations in this part of the chain and other 

operations? In what way the information of the schedule is transmitted to the other actors? 
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4. When there is deviation in fulfilling the schedule what is the corresponding adjustment in scheduling 

and the chain, and how is the information transmitted? 

 

 

 

Problem and difficulty 

5. Are you aware of the operations in this chain both in your company or other companies? If yes, what 

are they and what is expected from the operations?  

 

 

   

 

6. In coordinating the planning and operations in your company with the others, where do you find it is 

difficult to perform your work? 

 

 

 

7. Do you find any difficulty in the chain when the operations are carried out by more than one 

company? Where does the problem usually occur and what is it? 

 

 

 

 

Improvement area 

8. Do you see potential improvement in the supply chain? If yes, where? 
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 Appendix 5–B 

Interview template for chain executives 
Date  Interviewer  

Location  
 

Interviewee:   
 

Record Method:  

Company  
 

Duty at 
Work 

 

Position  
 

Contact   
 

Questions 

Profile of Interviewee 

1. Can you describe the responsibility of your position associating with the chain? Where in this chain does 

your position have influence on and in what way? 

 

 

Information and correlation 

2. In general occasion, what do you do to link the operations of the chain across companies? 

a. What information do you exchange with the other companies? Who do you contact with and in what 

frequency and by how? 

 

b. How do you get the information regarding to your own companies in communicating with the other 

companies?  

 

c. How do you transfer the massage received from the other companies in applying in your company 

either the operations or scheduling?  

 

 

3. Ensuring the operations in the chain performs smoothly, is there any contact involved in your work for 

further confirmation or adjustment? If yes, can you describe what the occasion and consequent actions 
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are? 

 

Problem and difficulty 

4. Where do you find it is difficult to schedule in satisfying the chain demands? 

 

 

 

 

5. Is there any difficulty in fulfilling the schedule regarding to operations in the chain? If yes, what is the 

difficulty and where is the problem? 

 
 

 

 

 

Management focus and improvement area 

6. Regarding to scheduling, is there any focus in management? What measure is used associating with this 

scheduling? 

 

 

 

 

7. Do you see potential improvement in the supply chain? If yes, where? 
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 Appendix 6–A 

Processes, functions and coordination mechanisms at the interface 

between OEM and 1st tier supplier 
Process Function Coordination Mechanism 

Schedule product deliveries Make (OEM) – Source (OEM) – 
Deliver (Supplier) 

Information sharing, Contract 

Receive and verify product Source (OEM) – Transport 
(Carrier) 

IT system, Standardization of 
output 

Manage product inventory Source (OEM) – Deliver 
(Supplier) 

IT system, Information sharing 

Manage incoming product Source (OEM) – Transport 
(Carrier) 

IT system  

Receive configure, enter, and 
validate order 

Deliver (Supplier) – Source 
(OEM) 

Information sharing, IT system, 
Contract 

Consolidate orders Deliver (Supplier) – Source 
(OEM) 

Information sharing, IT system 

Receive product from source or 
make 

Deliver (Supplier) – Source 
(Supplier)  or  Make (Supplier) 

Standardization of work 

Load product and generate 
shipping documents 

Deliver (Supplier) – Transport 
(Carrier) 

IT system,  standardization of 
work and output  

Ship product Transport (Carrier) or Logistics 
(3PL) 

Standardization of work, IT 
system 

Receive and verify product by 
customer 

Deliver (Supplier) – Source 
(OEM) 

Standardization of output, IT 
system 

Manage delivery business rules Deliver (Supplier) – Source 
(OEM) –Transport (Carrier) 
and/or Logistics (3PL) 

IT system, Standardization of 
work, Joint decision making 

Manage delivery information Deliver (Supplier) –Transport 
(Carrier) 

IT system,  

Manage finished goods 
inventory 

Deliver (Supplier) – Source 
(OEM) –Transport (Carrier) 
and/or Logistics (3PL) – Make 
(Supplier) 

IT system, Information sharing 

Schedule production activities Make (Supplier) – Deliver 
(Supplier) 

IT system, Information sharing 

 

 Appendix 6–B 

Comparing table 
Level Item Misalignment 

Planning Rules of ordering and 
planning/scheduling from the 

Misalignments between 
different actors in the ordering 
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OEM and the supplier and planning process 

Planning  vs. Material flow 
operations 

Standardized scheduling rules 
and actual operations 

Misalignments between 
standard agreement and actual 
operations 

Process management The management focus and 
chain requirements 

Misalignments between 
process management focus and 
chain requirements 

Material flow operations vs. 
Process management 

The operations’ improvement 
suggestions and the 
management focus 

Misalignments between 
operations’ requirements and 
management requirements 

Executives The information exchanged 
between executives 

Misalignments in 
understandings between 
different executives 

 

 Appendix 7–A 

Conducting the process map 

 Icons and instruction 
Icon Instruction Icon Instruction 

 
Process 

Several operations 
or stations without 
product aggregate in 
pile in between can 
be seen as a process 

 
Inventory 

Use this when 
product aggregate in 
pile in a location 

  
Push 
 

Use this when the 
product is putting 
into the next process 
without a signal 
requiring it from the 
next process 

 
Transport 

Use this when the 
product is 
transferred from 
one facility to 
another  

 
Pull 

Use this when the 
product is moved 
into the next process 
with a signal 
requiring it from the 
next process 

 
Manual input 
information 

Use this when the 
information  is input 
manually 

 
The attached delivery 
information layer 

Use this to illustrate 
the attached 
delivery information 
with the product 

 
Electrical input 
information 

Use this when the 
information is in an 
electrical system 
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    Boundary  

Use this to separate 
operations in 
different facilities 

 
Computer systems 

Use this icon to 
illustrate the 
production control, 
material control, and 
other computer 
systems in ordering 
process 

  
Executive personnel 

Use this icon to 
show the executive 
personnel in 
information 
exchange processes 
and deviation 
handling process 

Weekly Forecast
Delivery Adjustment

 
Information exchanged 

Use this arrows with 
text box to show the 
exchanged 
information 
between executives 
in different actors  

 
Control center 

Centralized manual 
control  

  

 

 An example of the process map 

Daily

Daily

Painting

 

2nd Sequence

Supplier B
Central production 

planning

Supplier B 
Production planning 

and control
OEM 

Material Control

Squencing

Daily

OEM
Component Pre-

assembly line

Supplier B
Component B 

Assembly

Frozen Schedule
2 days 

Supplier B
Carrier’s

Distribution 
Center

The OEM

Delivery Info

Weekly Forecast
Delivery Adjustment

N x Day
Delivery Adjustment

Missing Bs

Daily
Deviation Follow up

Missing Bs
Reaction

Tolerant Deadline

Deviation in The OEM

Book Express

Weekly 
Forecast

Carrier’s
Transportation Control
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Daily

Daily

Painting

 

2nd Sequence

Supplier B
Central production 

planning

Supplier B 
Production planning 

and control
OEM 

Material Control

Squencing

Daily

OEM
Component Pre-

assembly line

Supplier B
Component B 

Assembly

Frozen Schedule
2 days 

Supplier B
Carrier’s

Distribution 
Center

The OEM

Delivery Info

Weekly Forecast
Delivery Adjustment

N x Day
Delivery Adjustment

Missing Bs

Daily
Deviation Follow up

Missing Bs
Reaction

Tolerant Deadline

Deviation in The OEM

Book Express

Weekly 
Forecast

Different 
interpretations 
on schedule list

No clear 
agreement on the 

sequence

Lack of information about 
other operations processes 

for problem shooting

New order placed without 
reflecting on V backlogs

Carrier’s
Transportation Control

The  13days frozen 
production schedule is 

not followed in the 
OEM

 

 


